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Rel ated Application The present application clains
w@eooansgog4 from UK pat ent application No. 0 61BCBEB2007/055273
filed 30 May 2006, the entire content of which is
i ncorporated herein ﬁ,reierence. Field of the
I nvention The present ' ates to a fluid
di spenser, for exanple for a nasal spray, and is
particularly, but not exclusively, concerned with a
Rel Apgli er for drug administration. Background
of the Invention Prior art fluid dispensers, e.g. for

di spensing fluids into a nasal cavity, are known from
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hérefrebgneferembese di spensers conprise a fluid

reservoir, an outlet and a punp for punping fluid from

the reservoir through the outlet. The outlet is
FiRIo¥f @ dventionozzl e, which nozzle may be shaped and

Sized for positioning in a nostril. As the dispensers

are for dispensing a netered volune of the fluid,
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spragerar ris pdrtieuighlyat blileastt excuswebr,i ognhadrasbewith a fluid
inlet, fand the outlet. The punp reciprocates to nove
dispensritfor dhyd AIANPSE N ween an  expanded state, in
whi ch the netering chanber has a first volune greater
than the netered volune, and a contracted state. The
tiokonpri se a one-way val ve between

the nmetering chanber and the outlet which is biased

to a 'valve-closed position. Wen the netering
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into the netering chanber to fill the meterin

ingprRasatedrneneian b¥xway sol oeiarenes- 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 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 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 excess volume of fluid.
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provided a fluid dispenser conprising a dosing
fremaliisepytiet. pi st on nenber, a fluid outlet through
which fluid will be dispensed, a fluid conduit for
conveying fluid fromthe dosing chanber towards the
A laiimd of utHeetpresamt m\&aabnfmtsqaioivrt@ at hevél fiutd dispenser,
wherein theﬁg ton nenber. a first end

tlet;
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2@05/@9‘3@'4'3@ dddinb in-conthe7 siass . ng chanber through the
fluid conduit towards the fluid outlet when npoved in

a first manner relative to the dosing chanber, and b)
!f!ﬁwlnluélﬂggofttlﬁ% ﬁ‘%hggnchan‘oer with fluid froma suppl y of
a second manner relative to the

dosi ng chanber; the piston nmenber has a second end
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dispenser comprising a dosing chamber, a piston member, a fluid outlet
through which fluid will be dispensed, a fluid conduit for conveying fluid
from the dosing chamber towards the fluid outlet, and a seal for sealing
the fluid outlet; wherein:

the piston member has a first end that acts as a piston within the

dosing chamber for:

a) pumping fluid from the dosing chamber through the fluid
conduit towards the fluid outlet when moved in a first
manner relative to the dosing chamber, and

b) filling the dosing chamber with fluid from a supply of fluid
when moved in a second manner relative to the dosing
chamber;

the piston member has a second end positioned outside the dosing

chamber and forming at least a part of the seal;

the seal is movable from a normal closed state, in which the seal

prevents fluid communication between the fluid conduit and the fluid



the seal is novable froma nornmal closed state, in
whi ch the seal prevents fluid communication between
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a second direction. Preferably novenent of the first

end of the piston nenber in the first and second
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in the first and second nmanners. Preferably the

pi ston nenber is nmounted to reciprocate between the

n [
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novenent of the first end of the piston nenber in the

second manner is such as to draw fluid into the dosing
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dosing chamber in the opposing first and second directions.

Preferably said movement of the first end of the piston member in the
second manner is such as to draw fluid into the dosing chamber from the

fluid supply.

Preferably the seal is biased to its normal closed state by a biasing force
and the pressurisation of the fluid in the fluid conduit is sufficient to
overcome the biasing force. Preferably the seal is biased to its normal
closed state by a biasing member, typically a spring.

Preferably the normal closed state of the seal is provided by the second
end of the piston member being configured as a plug to sealingly plug the
fluid outlet.



4 Preferably the seal conprises a seal nmenber with
whi ch the second end of the piston nenber is

w@ooopssodbl e to formthe seal. The seal nenberPEEPIHO7/055273
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ridg).gned and in cont act with the fluid outlet. The
aperture may be an integral part of the fluid outlet.
Preferably the second end of the piston nenber and the
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for exanple to close and seal” the aperture in
alteraptinelypbe. forhepasiiag eraglosingpaovopeinpyor pbriam rtbe piston

mgﬁﬂ%err, e.g. a spring, for instance acting on the
pi stonh nenber and/or the seal nenber. Preferably the

di spenser i s adapted such that, in the normal cl osed

of the seal the seal nenber is disposed ip a .
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an unseal i ng position which unseals the fluid outl et
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end of t menber. referab e sea
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Preferably the di spenser has a conponent in which the
fluid outlet is fornmed. WO 2007/ 138084
Prie€driabRe 09 6885t 8nd Df the piston member and the seal member are

biased into a sealing relationship, for example to close and seal the
aperture in the seal member. The bias may be provided by a biasing
member, e.g. a spring, for instance acting on the piston member and/or

the seal member.

Preferably the dispenser is adapted such that, in the normal closed state
of the seal the seal member is disposed in a sealing position which seals
the fluid outlet, in the open state of the seal the seal member is disposed
in an unsealing position which unseals the fluid outlet, and movement of
the seal member between the sealing and unsealing positions is controlled

by the second end of the piston member.
Preferably the seal member is an O-ring, a resilient tube or a resilient pad.

Preferably the dispenser has a component in which the fluid outlet is

formed.



Preferably the dispenser is adapted such that when the

first end of the piston nmenber noves in the first
worenngssoshe fluid pressure created in the fl uPCI/EP2007/055273

conduit is such as to causesrel ative separatory

novenent between the conponent and the piston nenber

which results in the seal noving fromthe nornal
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position.

Preferably the second end of the piston member is mounted in the
component to form an auxiliary chamber therebetween, the fluid conduit
comprises the auxiliary chamber, and the auxiliary chamber is adapted so
that when the first end of the piston member moves in the first manner a
fluid pressure is created in the auxiliary chamber which moves the second
end of the piston member from its sealing position to its unsealing
position. The fluid pressure may forcibly move the piston member and/or

the component.

Preferably during movement of the first end of the piston member in the

first manner the component moves relative to the dosing chamber.



position in the conponent in a first phase of said
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Preferably it passes through the nmiddle of the piston

menber. Preferably the piston nenber is a tube having
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dispensement chamber and the fluid outlet.

Preferably the fluid conduit passes through the body of the piston
member. Preferably it passes through the middle of the piston member.

Preferably the piston member is a tube having a longitudinal axis.

Preferably the first end of the piston member has an entrance hole in it.
Preferably that entrance hole faces substantially towards the middle of the
dosing chamber. The entrance hole is for receiving fluid from the dosing

chamber for pumping towards the fluid outlet.



Preferably the second end of the piston nenber has an

exit hole init through which fluid, in use, wll
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Preferably there is a nipple at the second end of the

pi ston nenber, for instance disposed in the fluid
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chdinepesed in the middle of the fluid di spensenent
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Thk spitrsgd map bevagsocated nith bise seppinem bdresedby theti thg seal,
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There may be more than one exit hole or side port.

Preferably there is a nipple at the second end of the piston member, for
instance disposed in the fluid dispensement chamber. Preferably the exit
hole(s) is provided in that nipple. Most preferably the nipple is disposed in
the middle of the fluid dispensement chamber. A swirl chamber may
surround that nipple. The swirl chamber may cause fluid, as it is
dispensed, to swirl around the nipple, thereby being dispensed at a higher
velocity, whereupon it will dispense in a finer mist, or with reduced size,

spray particles.

Preferably the fluid dispensement chamber is in fluid communication with

the dosing chamber through the fluid conduit in the piston member. As



di spensenent chanber, which portion may be cylindrical
and/ or of constant cross-section. Preferably the
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second end of the pi ston menber and the seal nmenber
for closing the seal. The biasing force that provides
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the piston member, or a separate seal(s) welded, glued or otherwise
attached to the piston member.

Preferably the piston member is biased in the second manner, for example
to pull out of the dosing chamber, for resetting the fluid dispenser and
refilling the dosing chamber with fluid after each dispensement. Preferably
that bias is provided by a spring. That bias may also provide a biasing
force that provides engagement between the second end of the piston
member and the seal member for closing the seal. The biasing force that
provides the engagement between the second end of the piston member
and the seal member for closing the seal may alternatively be provided by

a separate spring.



cl eaned and/ or replaced for hygi ene purposes.

Preferably the fluid outlet is fornmed in a nozzle.
worey/1gaoed erably it is formed at an outer endPOF/EP1987/055273

nozzl e. That nozzle m'ght al so be adapted to receive

a.re able nozzle ov It ain to allowinpr
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may be in a conponent (the "nozzle conponent™”) of the

nozzle. Preferably the nozzle conponent defines the
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of the first end of the piston nmenber in the first

manner results in the nozzle conponent being forced
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bring the seal to its open state. In this Instance,
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force on the qgl ston, nmenber whj ch blrg ses the flrst
r
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paecond fluid conduit for passage of fluid fromthe
supply of fluid into the dosing chamber. The source of
fluid mght be nounted next to the dosing chanber,
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unnecessary or very short
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t he dos n ovi ded fo t he
it PAEteFALEY 26 coga SR erece st tb hoghB et of the
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movement of the first end of the piston member in the first manner
results in the nozzle component being forced away from the second end of
the piston member to bring the seal to its open state. In this instance,
the seal may be formed by engagement of the second end of the piston

member, e.g. the nipple at the second end, in the fluid outlet.

Preferably the biasing force on the nozzle component is less than the
biasing force on the piston member which biases the first end thereof in

the second manner.

Preferably there is a second fluid conduit for passage of fluid from the
supply of fluid into the dosing chamber. The source of fluid might be
mounted next to the dosing chamber, whereby the second fluid conduit is

either unnecessary or very short.



internal volunme, for instance contractible in response

to fluid being renoved therefrom for exanple by
whamwirngposd noveabl e plunger. Preferably the sechPeiiEP1007/055273

conduit is adapted to be sabectively placed in and

out of fluid comunication with the dosing chanber by

the notion of the first end of the piston nenber

Preféably bhRadePnednritasiipe. dokihd cRambeRés pediiasedoMtid fluid
a valve, for instance fitted to the piston nenber.
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contacts an end of the dosing chanber. Preferably
at the end of the m)vemant of the first end of the
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t he dosing chamber’ to fill with a first volume of
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Preferably the fluid dispenser is adapted such that the movement of the
first end of the piston member in the first manner ends when the first end

contacts an end wall of the dosing chamber.

Preferably at the end of the movement of the first end of the piston
member in the first manner the seal member moves relative to the second
end of the piston member for re-engagement therewith to restore the seal

in the closed state.

Preferably the fluid dispenser is configured and arranged so that
movement of the first end of the piston member in the second manner

causes the dosing chamber to fill with a first volume of fluid from the



fluid outlet. Preferably the at | east one inlet to the
dosi ng chanber is open in the first phase and cl osed

W0 poovhssosecond phase. Wien the dosi ng chanber PGI/EP2007/055273
materi ng chanber, the second vol une is t he matered
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R
vasme pf $luidh whtdml is tese thaosthegﬁce’stavnddemef ois: let) inptimpidoging
fl mthe do anmber through the fluid
chasiih phS ThhdemEnt I of GRS Phase WP AR png yptume
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chanber, and b) for filling the dosing chanber with

flyid Quiletr om a supply of fluid when the first end noves
in a second nmanner relative to the dosing chanber;
wherein a one-way valve is fitted to the piston menber

Preferabtothe ot lleas aneeiniet ta e dpsingechisberyiscopemén the first

Pl SRE L VAINE Bdapd shto e cl osed when the
pi'ston nenper i's noved i'n e first manner and to be
open when the piston is noved in the second manner.

gr ef%\eagﬂé tﬁP&%ﬁger g%evsﬁgd%\%}ﬁ@eg’@tgﬁetshe%onld volume is
thRGheER2A0/4 08R273 12 Preferably the one-way val ve
conprises a fluid flow chanber and a noveable sealing

eI enment for openi ng and closing the fluid flow
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carrying fluid from the dosing chamber towards the fluid outlet; wherein:
the piston member has a first end that acts as a piston within the
dosing chamber for:

a) pumping fluid from the dosing chamber through the fluid conduit
towards the fluid outlet when the first end is moved in a first manner
relative to the dosing chamber, and

b) for filling the dosing chamber with fluid from a supply of fluid
when the first end moves in a second manner relative to the dosing
chamber;

wherein a one-way valve is fitted to the piston member for
controlling the filling of the dosing chamber, the one-way valve adapted to
be closed when the piston member is moved in the first manner and to be

open when the piston is moved in the second manner.

Preferably the one-way valve is fitted to the first end of the piston

member.



Preferably the sealing elenent is novably nounted in
the fluid flow chanber. The sealing el enent may then
worpooz/188884veen openi ng and cl osi ng positions i PCT/ER2007/055273
chanber dependi ng on the mamner of novement of the
I ston menber in_t e_ dqsi ng .chanber
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Preferably, the sealing element seals against a

sidewal I of the dosing chanber and the gl ston nmenb
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t'o pass’ about
the sealing elenent. Pr ef erably, the seal i ng el ement

al ai nst the f fl ow cha the first
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ant e Hoding cHapay@s a gap between the fluid flow
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(e.g. the fluid flow chanber, in particular the

second region thereof) and (ii) the sealing elenent
Prafgkabhe tlesing flehatenbet tavaiidst drcekecaid yeydsh betiviken

fl ow chamber is a %r_oove surroundi ng the first end of
which the sealing element is moveable, the sealing element being adapted
to fit within the first region to close the valve and to fit within the second

region to open the valve.

Preferably, the sealing element seals against a sidewall of the dosing
chamber and the piston member when the first end of the piston member
moves in the first manner, whereby no fluid is able to pass about the
sealing element, and leaves a gap between the dosing chamber sidewall
and the piston member when the first end of the piston member moves in
the second manner, thereby allowing fluid to pass about the sealing

element.

Preferably, the sealing element seals against the fluid flow chamber (e.g.
the first region thereof) when the first end moves in the first manner and

leaves a gap between the fluid flow chamber (e.g. the second region



the piston nenber. Preferably the sealing elenent is a
sealing ring, e.g. nounted in the groove. Preferably
W@ bar/18f08ove i s a circunferential annul ar gr ooORET/EP2007/055273
further preferably provided with the first and second
ann ions qof tha r OOVe.
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Preferably the sealing element is adapted to move by the motion of the

piston member relative to a sidewall of the dosing chamber.

Preferably the sealing element is adapted such that (i) movement of the
piston member in the first manner relative to the dosing chamber, for
pumping fluid from the dosing chamber, causes the sealing element to
move in the second manner relative to the piston member to close the
one-way valve, and (ii) movement of the piston member in the second
manner relative to the dosing chamber, for filling the dosing chamber,
causes the sealing element to move in the first manner relative to the

piston member to open the one-way valve.

Preferably the one-way valve is carried by the piston member for

movement therewith in the first and second manners.



second manner before passing the at | east one inlet
into the first area to enable fluid to pass into the
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Preferably the sealing element operates to open and close the one-way

valve.

Preferably the sealing element engages the dosing chamber, for instance
on the wall of the dosing chamber. Preferably for sealing element is
arranged for sliding movement on the dosing chamber, for example
sealing sliding movement, especially on movement of the first end of the

piston member in the first manner.

Preferably the dispenser is configured and arranged such that:-

the first end of the piston member is movable (i) in the first manner
from a first position located in the dosing chamber to a second position in
the dosing chamber and (ii) in the second manner from the second

position to the first position,



position to the first position fluid fills the dosing

chanber through the at I|east one inlet. Preferably in
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sto t han the second regi on.. WO
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the piston nenber. Preferably a ranp provides a depth

transition between the two regions. The ranp may be a
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conduit for conveying
between the first and second grooves is achieved with intermittent slots or

holes between the two grooves. A single hole may be sufficient.

Alternatively the first and second grooves may form a unitary groove.

Preferably the movement of the moveable sealing element is in a direction
that is generally parallel to the axis of the piston member.

Preferably the first region has a first depth and the second region has a
second depth which is greater than the first depth.

Preferably the first region is spaced farther from the first end of the piston

member than the second region.



fluid fromthe dosing chanber towards the fluid
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arrangerrent for the fluid dispenser of the present

dosivesnpewertPiures 9 to 14 illustrate how to assenble
Fi ures 1RTapne OB theCtodhGoARmbRE Whofh the fuid
arr angenemandudr tohardgr geerftuidneetief owhen moved in a first
manner relative to the dosing chamber, and
b) filling the dosing chamber with fluid from a supply of fluid
when moved in a second manner relative to the dosing
chamber; and
the fluid conduit has an extent through the piston member from an
inlet in the first end to an outlet in the piston member at a position spaced

from the first end.

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

accompanying Figures.
These and other aspects and features of the present invention will be
understood from the exemplary embodiments which will now be described

with reference to the accompanying Figures of drawings.

Brief Description of the Figures of Drawings




Figures 17 to 20 illustrate a sequence of operational
steps carried out on another enbodi nent of the
wW@e@3asRo84 nventi on featuring another alternat PUBER®AT/055273
arrangement; Figure 21 shows yet another alternative
seal arrangenent for the present invention; Figures
22A to 22C are perspective side views of a further
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di spenser in a fully extended (open) position and
outi iy e Ui gdifpepsel rerepedyinge Mprionswaspects| of dthe present
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0 23C illustrate the assenbly of the fluid
di spenser of Figures 22A-C, Figures 24A to 24C are
.cross-sectjional, side views of the fluid dispenser .of .
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view of the nozzle area of the fluid dispenser of
Figures 22 to 24 showing a tip seal arrangenent; WO
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are respectively side views and cross-sectiona
prgsensinyfensiopi st on menber of the fluid di spenser of
Figures 22 to 25; Figures 27A and 27B are
respectively perspective and cross-sectional side
Figueass 16f aadr tar stsmal amghel estearhatitet seal f Suadgdimeape nfoer the
of Figures 22 to 25 which nmounts on the piston nenber
p%$e@FEUF@§°QGA-B; Fi gures 28A and 28B are respectively
perspective and cross-sectional side views of a
forward sealing el enent of the fluid dispenser of
Figiepsr &4 t922Q dlustmteha sradeneraf wpepatiRal gitephcapiied oyt on
r ki S t =way | e,
a | ggfese%%%lgtg 29@5?5%“ r g%%écrﬁ v@W&HES}ﬁgJS\é@ﬁ@ ar?gother
alteroative sedl arrahgsimdnt; vi ews of a main housi ng of the
fluid dispenser of Figures 22 to 25 which slidingly
receives the piston nenber of Figures 26A-B; Figures

Fig0ke andshaNg Q&€ aheEReci|tertbyiveaieapaetangensdtt for the present
_cross-sectional side views of a stopper portion of
INVRBLIPN LI d di spenser of Figures 22 to 25 which

Figures 22A to 22C are perspective side views of a further fluid dispenser,
where Figure 22A shows the fluid dispenser in a fully extended (open)
position and Figures 22B and 22C respectively show the fluid dispenser in
its rest and fired positions;

Figures 23A to 23C illustrate the assembly of the fluid dispenser of Figures
22A-C;

Figures 24A to 24C are cross-sectional side views of the fluid dispenser of
Figures 22A-C in its fully extended, rest and fired positions;

Figure 25 is an enlarged cross-sectional view of the nozzle area of the
fluid dispenser of Figures 22 to 24 showing a tip seal arrangement;



nmounts on a fluid supply and to which nounts the

pi ston nenber of Figures 26A-B; Figures 31A and 31B
w@e@7naspect i vel y perspective and cross-sect i oPEl/EBI00B055273

views of a nozzle of the fhsid dispenser of Fi gures 22

to 25 ng unts on the stopper por
Fibr ey QORGSR SRes e, 08 YiERs A FiRsshehtiogab e
vielvstdFe prEsh ﬂwé}fnbgr BFERS gl \dpenddiBof Figaveda2 2o 1 |
chanber formed in the end face thereof; Figures 33A
and 33B are respectively perspective and
' e h
FPER2 IR 22b S iBepe Ry Perdpadive g TR Epllorof Side
viawamifsa oaat bealitay zleemenfit Bf Hue élfmlcszjlsp@naad osflgmeg@kso 25
B are rspecti | ve el enent
wiERAGneh ThE et T S Ebhoer o
Flgures 22 to 25 which nmounts in the main housing of
gures 29A-B; WO 2007/ 138084 PCT/ EP2007/ 055273 19
F'ﬁP"g‘»‘cﬁ ¢8And 238 AEHECIPRCH R A FRRATY SR pERSST SREtighg! side

V|€W§S§f a?%rtvb%aéea?ﬁn‘éjeele\'%@rwsofofheaflGi‘élzé*sﬁeh!ﬂé%ﬁ FRuréde2 to
fluid dispenser of "Figures 22 to which inserts in

25 wehiglo sidl@dlyfmplgts es tB@APIECHhmG{mbeIFD@EWe%@ﬁPaBdO form

ectively perspective and cross-sectional
a%ﬁg ‘%glvé\;\R/]s%oof a cap of the fluid dispenser of Figures

22 to 25 which nmounts on the main housing of Figures
29A- B to 371 are cross-sectional side .
Fighe 298 S, E3P I Ed SSRrCvl BeToRe e ai SispSeianappide

qungwfeé rAdint Ro3§ing EHROflLifed BPEHEE bﬁ'FlgL#@yaZE?@chQ@ which
of liquid therewi thin during prlmng t he di spenser;

S"Fdl"leé’es%'V@@rth@%ﬁﬂsm?@hﬁirglﬁrFég@?5 Big an
nodi fication to the swirl chanber; Figure 39
corresponds to Figure 25, but shovvs an alternative tip
Figesds 3@Arm@b3&3rarefrespe¢tdave‘lv Wiedspicsjyenaed codssFseatiozml side
22 tq 36: Figure 40
iEfGE L STRRAIOTHPR o e DAL Sperel e ufiad b 25 which
mbugty &% 4lAurRNdupply anhd tcesmchl RluntPahsppistory enantber of

cross-sectional side
Figures 26A-B;

Figures 31A and 31B are respectively perspective and cross-sectional side
views of a nozzle of the fluid dispenser of Figures 22 to 25 which slidingly

mounts on the stopper portion of Figures 30A-B;

Figure 32 is a perspective rear view of the nozzle of Figures 31A and 31B
showing a swirl chamber formed in the end face thereof;

Figures 33A and 33B are respectively perspective and cross-sectional side
views of a carrier member of the fluid dispenser of Figures 22 to 25 which
slidingly mounts on the nozzle of Figures 31A-B and 32;

Figures 34A and 34B are perspective views of a valve element of a valve
mechanism of the fluid dispenser of Figures 22 to 25 which mounts in the

main housing of Figures 29A-B;



views of the nozzle insert in Figure 40; Figure 42
corresponds to Figure 25, but shows an alternative
W@ @l7i188984 arr angenment for the fluid di spenser RBPET/EP2007/055273
Figures 22 to 36; Figures 48A and 43B are respectively
perspective and cross-sectional side views of the
sealing pin in Figure 42; Figures 44A and 44B are
Fif@FRE8 6 A \eRIdY 3PB IR aekp¥eti iy p%rrgﬁéct%%m@@aéssss&@.onm side
vi ews_ of the backin late I1n Figure 42
w@%?@fms‘ml@mﬁefzwgctgﬁd@sémsp%sqru Qfu stsira%RZaFm 255mhich
inBEie TR IRE T YR of MELRRSSIANPARRGLT 05S sectonal o de
of "the nozzle insert ure 42; and Fi gures
46A and 46B are respectively perspectlve and
Cro0sss Ct forward sea ,
FighEReaoh AR gh e oo iUATY Bpr e AT e pedional side

wEWQLth% cab dprtaei flgd d?eéﬁisrerrtg‘ Higusds 2P tal2s5 Whidh endgss on
1to 4, there is shown a schematic representation of

thenpaibhoesing AiFigwesaA94miof a fluid di spenser 10
enbodyi ng the present invention, in this instance for
di spensing a liquid containing a nedicanent, for
FigMeaspB éA $aspéhdesi copssdsestsionakdidenviews off a quodifiettheersion of

i Sk PRI TSP 1R 2Bbbtsle, seaygara
adAGaeR OO/ dF 1 L0 tisenawathin el rfigup dmidin g pé tise disk@nser;

conprises a main housing 12, a piston nenber 14, a
nozzle 16 and a spring 18. The spring 18 is for

FiflLAs 38dcdirespvds & Fyuraway dhioWihg af nibdtiestidre i eheldwirl
out of, the main housing 12. The “skilled reader wl|

chipbeisi ate that the nozzle 16 could form an internal
conmponent of the fluid dispenser 10, e.g. housed
Wi thin a di spenser casing (not shown). The nmain
Fiboresi3ty chPrelspends tonFigunal Zﬁ,a\biutyshdv&t atefiteesative tip seal

arfe et AIbs il g DEle Y G ARG 8D 1N

cross-section. The dosing chanmber 20 in this
particul ar enbodi nment forns a netering_chanmber which

F'%'feef@ SOV EPRARA DO tTHRUIE 123 d%fto?h(?iN%p?eﬁ%réh%ma'tﬁrla@ﬁlve tip
sdflardirgRena®: 10, as in US-A-2005/ 0236434

Figures 41A and 41B are respectively perspective and cross-sectional side

views of the nozzle insert in Figure 40;

Figure 42 corresponds to Figure 25, but shows an alternative sealing
arrangement for the fluid dispenser of Figures 22 to 36;

Figures 43A and 43B are respectively perspective and cross-sectional side

views of the sealing pin in Figure 42;

Figures 44A and 44B are respectively perspective and cross-sectional side

views of the backing plate in Figure 42;



and WO A- 2005/ 075103 supra. A first end 22 of the

pi ston nenber 14 al so has a generally cylindrical
w@ew3a3wecti on. The dianeter of that first endP@REP2007/055273

however , is smal l er than the di aneter of the dosi ng

chanb a result at fir 2 of th
Fig oA AR PrE EPRHAY RerFREFIAE: o cravs-shadiong! side
vieWargrehedidbzzIHpseMERn, FiQrehopahbat, that first end 22

of the piston nenber 14 is also provided with two

annul ar grooves 24, 26 around its circunference, wth

0 PCL/ e u
UGZ090h FHROR8RRT EERORI By SR oct B AL o sce
views of theSerward seplinzBeleBerdxndrigushé e the surface of
the first end 22 of the piston nmenber 14 so as to
seal the gap between the piston nenber 14 and the
Dewliled TheddhiptiddsdMtthectiaubsy oP20rawinigs result, the first
end 22 of the piston nenber 14 can act as a piston
within the dosing chanber 20. As a piston, it wll
Réf@ﬁ%@ ArRUBPI N0 thOFRRIreat P {d W diNédehiid §Hb‘%vrﬁj°a$'§t%ematlc
amber 20 as the pi'ston nenber 14 noves within the
rw@@e@abhamértheo seqrhen@ewdofmpleraﬂon hef fa (fitd edigpenser 10

' h
elfmbPSylnh ﬁw&bg %%'Hgﬁgg%nﬁé lheﬂl?% f’@&é\é)&e?g‘?e&sé dsrﬁﬁeasllqwd
cdrhtaumnng chilre]edfcagﬂmtt Sﬁod mmmegrmpmd@d ey ainssehlercannethe
or a con 34 that a a

QR uRder RGO e T ARare B AT HISHENRL G s as
deRpiBattin 3455 2005/ d 23U Dahl W O- Afmﬂ/besﬂggldﬁu@ra

chanber 20 into a fluid dispensenent chanber 46 in

the nozzle 16 upon actuation of the fluid dispenser

I

T o i sce el toyind 12, %L Hember 14,

a 212>zlfe 16aam st springrer®hefhe 4piringal 8 us tthebiasinglthe nozzle 16

0] Qe ' ovalose heiBRa: P stk vils” ity ReFSRedT 2" e

skexdécendater a\flmlH]jbrEBl%téltﬂat wakl nefzlé hes rtbatcpmomnmrmtemal
14. This circul_ar n(%roove 36 is in fluid communi cation

CQM‘PW%W\% of ln dIuithritiFReN 0dPe ©6; housed pHENgr BodisPenser

h?g{(hét Hdighyd se closest to the bottomend 22 of the
menber 14. The fluid comruni cati on bet ween

these two annul ar grooves 26, 36 nay be achieved with

Tﬂ@ﬁimﬁotu%mg ?bcﬁass K i&%lrﬁa &%ﬁ@e%ttc{e?inte‘éna dosing chamber

20. That dosing chamber 20, in this preferred embodiment, has a

cylindrical cross-section. The dosing chamber 20 in this particular
embodiment forms a metering chamber which meters a volume of the
fluid for dispensement from the dispenser 10, as in US-A-2005/0236434
and WO-A-2005/075103 supra.

A first end 22 of the piston member 14 also has a generally cylindrical
cross-section. The diameter of that first end 22, however, is smaller than
the diameter of the dosing chamber 20. As a result, that first end 22 of
the piston member 14 will freely slide within the dosing chamber 20.
However, to stop that, that first end 22 of the piston member 14 is also

provided with two annular grooves 24, 26 around its circumference, with



grooves 26, 36. A single slot or hole would function
however. The conbi nation of the circular groove 36,
w0 b@748898hd annul ar groove 26 and the second EET/EP2POBE5273
provi des a non- return valve131l at the first end 22 of
n_nenber s will_no be sc bed

enaeRngE AP afar 2 e 25 18 5 pefsitiresa in it

Thdsdt O-8hgB RS, FD ei(t’tlﬁ%lnalbdvé tise Quifade &Otﬁwﬁfsttéret 22 of the
Oring 30 is conpressed against the side wall of the

Pigkpsy AErahanBérse@s tessealrideupap betweeo thengisten dagmber 14
aﬁ?‘( WHIL &Y the ?gsﬂg%laﬂ{bé}r?@vﬁs 2626} t\"’%ﬁ%‘{ar ; ﬁnd 22 ofythe

pOS I ons - seal posi i t16n
plfsimnmelmbemwmnemi E2a mmtnaNttlatrkt/m& dpsungrchm\ber 20 As a

2007/.13 PCT/ EP2007/0 5273 .2 i 0 0Ssi tion
PIEEPLAEMIL GTPRE Bt BN o priEfiyE g i Bobingcnamber
20 asphetpistehymentow 4 hrsestwihiposiet dosing cAantbr 2k

seen, the novenent is in a direction that is
generally parallel to the axis of the piston nmenber

TH‘(?r enthGyalP o NthAFiReY @IndIDO0YiEe 26nal SGttHRS eAd) a(’)'ﬁJ%IQe piston
base, whereby it has a varying depth. That varyi

m@erphew B fanes infethe dosiegxéharoberePPné hale 32at$rmnos(rded in the
first

il Hhat Rl o' PN 15SH BRBAEOhA8lro! SORliY dhauit

3beahay expercdd alard fadabst tom fuhelemgth: Ldfanhe grsmorvenafnber 14.

TS HUig CoB U 31 FaleRalaE S AR s S BeharuRT Ahito a

fllngi aigpeRSEREnE |cPaRibdroabhia titd Mokl 181 Qpe é’c@uéﬁ"éw of the
the first annul ar region. The ranped base is arranged

ﬂl@dcclﬂ\sl@fmaﬁe"t]l@efoﬂ'lCf'%@e%ﬂmﬁr&roﬁfé@ﬁdwtlCéf theg¥ozzifeép- t han
the second annul ar region. The depth transition may be
created by a straight ranp, or it may be created by

Spadddearaurcu thve @ntimmee( lclead2 yn thechottem end\vd) ocﬁrtha piston

ra ith _on nore | andin fl.at, (non-d
RGP b aber AL EHEGR et (05 Aar b roove s
proviEe ds d h@rculars @roooenmxluy ety edtivas e wallnerather than
non-return valve 31 functions as foll ows: a£4V\hen t he

extepfing arund §Bgisdeme! iof thRePIEOBMEMRGS ak4 r effigncircular
gr*o'&‘f‘«e & 1is 19 fRAd Sc%%nﬂuﬁfca‘ﬁo?\sﬁ/%ht e BQEbrchtaHhUIé{'aitqﬁr@v@ZG,

by bei ng pressed both against the side wal
i.elddiengroohartbet is2othanyissgepaest tohdepbeigomf enth@2 of the piston

member 14. The fluid communication between these two annular grooves
26, 36 may be achieved with intermittent slots or holes between the two
grooves 26, 36. A single slot or hole would function however.

The combination of the circular groove 36, the second annular groove 26
and the second O-ring 30 provides a non-return valve 31 at the first end
22 of the piston member 14, as will now be described.

The width of the annular groove 26 is greater than the width dimension
taken by its O-ring 30 when that O-ring 30 is compressed against the side
wall of the dosing chamber 20. As a result, that O-ring 30 can move
within the annular groove 26 between two positions — a forward, sealing

position (farther away from the bottom end 22) and a backward, non-



first annular region. This occurs because the first

annul ar region has a dianeter that is equal to, or
woreoz/188ppd cal |y, greater than the inside di ankCBEP2D7/055273

the Oring 30, and al so beeause the outside dianeter

singrRosoh (E0sst HaknS Pwltasm Hnd 82T 58S (3 Bnd ak rhgpectively,

sHovthese Blo pHRRIbrEcALehn bkesddn, Thefrhblement lis Pl diddion
around the Oring 30 and thus not through the val ve

that is E?”W?é'b( IQQTQ"@W e @9sddhadieen mesasiel econd

annul ar region, due to the piston nenber 14 novi ng
relative to the dosing chanber 20, the Oring 30
Thre seowsd booskrvgrobiva 2thalsanhas ar ragnped dage, witeaeby st has a

becaus he n effegt, retr cts t he of, the
vt iRl 2ok o ThE Riagkhar HEBE /3 RisL B arbfife 128 Gt dgline two
aerLﬂEﬁH@gIantth filstréndwagesgiba ieg e re@gaingsthet Dering 30

base of the annul ar. groove 26 as well as the side wall

atofs {Hevaig 5wl B8YHRN PETH BieytD PPASHL AT thes faRigi thg circular
912098058, 2fid thb NAcoRBCAKLIBRPEGRN bEOfor rR2eRAR) B8 Lring

above, is deeper than the first annudl ar regi on and
3hat its beakweed, nonsepEng masitean, amdibeing spacedigloser to the

Ci&uzér}g%%ng%éhﬁﬁ% ﬁ%@é%nuTEFr%quBBr eturn valve 31 is

can pass ar the Oring 30,
wher eupon fluid can pass through the valve 31 into

t he dosi ng chanber 20 ur ce_of e.g. .a
T RID o0 0250 b 7 ga0es GeR ot ey Fietaaunilat d i o tess
dEEREN the38ecdid M\hhulapfﬁe@l@ﬂn Theadadth dHassidon iy be created

exanpl e, the inherent bias in the O-ring 30 nalntains

by ﬁestbc'ugb\f ramp; £Edt gIay ke oaﬁataqigbys@lﬁhﬁr@owra/@ﬂ fRinm (ppieally
r Y, }
@ SRFEE RN dind roftie MrEDRE R mERe artEhEs Yo PREkbgHe gt
va}@wn;r)dremenﬁakre tbe emdoslgnent illastratledr i €ggor. 1, there is a
coACCO[,Yd rﬁ’gﬁb tshe fluid flows through this gap |nto t he
do'$ %? ©0. Wen the pi ston nenber 14 noves
dovvnvvard relative to the dosing chanber 20, the
Oring 30 is disposed in its forward, sealing

T'“rf‘oQPf‘l"é‘—ﬁU"”a‘éaW@ NCHOBE % f940WSand 3. Conversely,
the d)gﬁﬁwe‘ﬁ' #o0- Ffﬁﬂbﬁ)' |51ﬁ05|%\’188 |Hp€f‘@rl‘#s¥ arn%lu@éﬁ P’e‘:‘glérﬁ’ the

si ng chanber Oring is disposed
Oinirg B8 kawls dr dgﬂe%éla:t iNog - pRisim Mahve 3d hoeng @ressed both

ad:aiilgélcrﬁse gidgr\'/gall of the dosing chamber 20 and against the base of the
first annular region. This occurs because the first annular region has a
diameter that is equal to, or more typically, greater than the inside
diameter of the O-ring 30, and also because the outside diameter of the
O-ring 30 is equal to, or more typically, slightly larger than, the diameter
of the dosing chamber 20. When sealed like this, fluid will not pass around
the O-ring 30 and thus not through the valve 31.

b) When the O-ring 30 has moved into the second annular region,
due to the piston member 14 moving relative to the dosing chamber 20,
the O-ring 30 becomes loose within the annular groove 26. That is
because the ramp, in effect, retracts the base of the groove 26 away from
the O-ring’s innermost surface, whereupon it will no longer be pressed

against the base of the annular groove 26 as well as the side wall of the



4. As will be understood by the skilled reader, the
Oring 30 is noved between its forward and backward

W@o®7H388s i n the groove 26 sinply by the novRGERP2001/055273
the piston nmenber 14 rel atizye to the dosi ng chanber

20. The seco fluid co 38 i ntroduces f uid, i
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d s ngh aph D i s Bnn iRt reRdH ARCENRS N didrBetdrogrited @maller
fixed distance D fromthe bottomwall 40 of the dosing

thaRabRfeinsioe diameter §f the OTHRG 3N-st HM AOD-EREUEN rvadve 31 is
thgﬁt sh&S u9leinE 2h éé%ﬂuﬁr&ﬂwcp%h %%F?an%@d ertet]?on fduld can

spenser upon eac actu 1on 1.
pags| threugh thieevalgbudie intfo thee ddemgngha:mnaabe?to bfeinova sbatce of

A, G- AohSr 70 hseS a5, Syt AGCt KAt Ve s il Conduit

38li fAeneiInbedssqre ADeMEgureol Lf@S exampls thieoiihdeeht Blaatin the
vari ation m ght be achi eved % noul di ng t he entrance

OyHihe0; Waﬂ“talr\‘sf‘é}ee?l‘t'terls&f%tcﬁ the 8 "”"91 30nie eotegt yith the

Si@EwRY JF N Hb5iggachBBaP %, Wakl 0é7 ap [ItwWie® the
entrance poi nt. WO 2007/ 138084 P /EP20 /0 5273 24

inpsr shametiia Firfasee of fheh®-fingl pOernenthwl basesef the second

th t

R4t 30y e RESIA RS Tl MR AR S8, gdey Ingp gt

dagimglehtim3@r 2Zthe dosi ng chanber is overfilled at that
time - the dosing chanber is full and has, in this

rest position, a volune greater than that which is to

whendese Gistopmn&raber spenseted dowlnane reldtiieS to the dosing
overfilling will not result in an overdose to a user.

chasngn ROpéhe Qéingt 38ds disraseri 'Qullt%§0f2Vde 533|“ﬂ@1lli§’5it$0n as
Wqﬁngﬁ?ﬁs COH LSS ”@oﬁx‘x\@rs%@%ﬁen"ﬁi@gﬁst% Hf’é?hb?r 14
own | nt e dosi , t

ng chanber e exce vol ume o
mblas deéwaIEclIytrmdaahNeutd a”hmmﬂrlrga anatrmlzerc @0Op oihet O-winigl 30 is
CI.be fo cec{/ ﬁ er?ﬁ E&g dosi ﬁ chanmber 20 1 and

'FB?%%?BW{H Sk c8°Pai '”8%"5 A 31 Blgn"s'dedh * an
4f | ag dvitt bl winideBstoatichpank dkiledl rogddrotthkeo-rimg i30 ihenoved
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b%l"‘@@@s“? if@r‘@ﬁ'fq AReeb@divard PaF{EPBS N her BEOGMe2g simply by
th\éoH&N%nﬁéhtt Bietl’i’é’%lﬂncn@ﬁt?@ér 20 l*e?’atfl\vé(QQ th¥ H@ﬁn&oéh'amber

return valve 31, 1.e. the netered volune i1s defihned
20.

The second fluid conduit 38 introduces fluid into the dosing chamber 20
through the side wall of the dosing chamber 20. That entrance point is
located a fixed distance D from the bottom wall 40 of the dosing chamber
20 (see Fig. 1). That distance D sets the metered volume of fluid to be
dispensed by the dispenser upon each full actuation i.e. the metered
volume is the volume of the dosing chamber below that point, for example
50ul (microlitres). It should be noted, however, that by varying that
distance D, different dispensement volumes can be provided. That
variation might be achieved by moulding the entrance point in a different
location, e.g. in the factory, or by providing a moveable/variable position
for the entrance point.



The above described overfilling upon each actuation

cycle serves a useful function. It ensures that a
w@opl1asoed and accurate netered dosage i s provPCEHEP2PTOSS5273

each actuation. Al though onky one entrance point to
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bet ween the dosing chanber 20 and the source
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t hr ough the first fluid conduit 34. OF course, the

pi ston 14 and nozzle 16 could be noved towards the
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novI N st on arrange
funotjenngt 1@1$Lmaar1ﬂ1@teac¢ompieee amah ailcguate Bnetehed adtosage is
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pé’é’ YPYhE ﬁ%laﬁ WO ng 12, whereupon the

di spensenent is conpleted - the piston nenber 14 has
been fully displaced into the dosi ng chanber 20 so as
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fromthe circular groove
2005/075103 supra. This reduces flow resistance between the dosing

chamber 20 and the source of fluid.

In Figure 4, the downward arrow shows that the main housing 12 is being
moved away relative to the nozzle 16 and the piston 14. This may be
achieved by moving the housing 12 downwardly whilst the piston 14 and
nozzle 16 are static or by simultaneously moving the piston 14 and nozzle
16 upwardly with the housing 12 being static, or by simultaneously
moving the housing 12 downwards and the piston 14 and nozzle 16
upwards. Irrespective, the upward arrow indicates the resulting drawing
up of fluid into the second fluid conduit 38 for filling the dosing chamber
20 through the open non-return valve 31 due to the O-ring 30 being in
the backward, non-sealing position.



36 than the second annul ar groove 26, it seals the top
end of the gap between the side wall of the piston

woreoonassog4t and the side wall of the dosing cheeyBP2080055273
This stops fluid from | eakizhg out of the dosing

chanber_20 _down the side of the piston nenber 14, an )
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aetiveaousing 12 sdwardsesduy othérand the side wall of the
dosi ng chanber 20. It is preferred that the source of

fluid will be a bottle or receptacle onto which the
Inmi'gﬂré‘@l,i%he%rilé‘w'iﬁd@hﬁé&cﬂﬁdﬁnéﬁ mMOn9ERt Her&t FIRBWAM Force

€ bottle. Alternatively, the arrangenent of Figures
agniasidthe ma@in honsigiet 1 hewharrupormine dispensemept fsecompleted -
e Ly 1.0 tJ.an
trSCBbEh emERE 17 KEs TR, RIS b PR ApeD]  Roodfng, hamber
2useds teaasbexaithltee \WMOtEHA A dIBE0F tRETIdsRAD AR4DER 2B. 26
t he di spenser disclosed in WO A-2005/ 075103 or
WO A- 2004/ 014566 use a bottle which incorporates a

APtisé Gitst BnhliRl Igrbelé 12Sis siffear RPther trRsmb®let ifcdl&r groove
non-venting. Referring to Figure 1 and the second end
3@ zhan thresgsioidopniliabarroeye 2&,hié fsieplst the Gerl evwnalithe gap
t AP r [ ral it
b%ﬁ’te%@f&{apéllogewégr@u% angﬁnrﬁ%p eerr‘rg ?tndt eélggjceoﬁ'é“eﬁdthe
deking Tttmrebde 2@ormhististops opdd fronal leakinfd wWut wf ttthen dosing

t he dosi.ng chanber. 20 be.punped fromthe dgsin
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the nozzle 16. _The flujd di spensenent chanmber 46
5'%'8'6'&57‘%% 'ﬂ"héh%nf'TsrteaDBb'é‘F grRYen A4 B‘rf!f@é’ro?het st annular

gr;b:éféltfﬂ 161c28dyigRNPRhSER SR neYAhMABF §RboRODE! RS willfhean
that the first O-ring 28 fits tightly within that first groove 24 once it is
being compressed against both the side wall of the dosing chamber 20
and the base of the first annular groove 24. It will therefore provide a
good, constant, seal between the piston member 14 and the side wall of

the dosing chamber 20.

It is preferred that the source of fluid will be a bottle or receptacle onto
which the main housing 14 is attached. It might be screwed onto the
bottle. Alternatively, the arrangement of Figures 5 and 9 to 14 might be
used.

The bottle may be vented, or may have some other configuration to
prevent a back-pressure airlock as the fluid supply is used. For example



portion - the upper cylindrical portion - is sized to

| oosely receive the nipple 60 of the piston nenber
wa2007/Tss986econd portion - the lower cylindri cBCT/EP2007/055273

portion - serves to receiveéa piston arrangenent
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14). The dianmeter of the lower cylindrical portionis
| arger than the dianeter of the dosing chanmber 20.
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pi ston arrangenent at the second end 42 of the piston
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1puter surface. The upper cyli ndrl cal portl on of the

nozzle 16 has an end wall defining the top of the
fluid dispensenment chanber 46. A fluid outlet 52 is

THRar e ri gt thbhé&veP Qphnélrhéé?%t Wh' i§ Narlg@® tRERTREIdiSSRter of
flurd fromt di spensenent

the dosing chamber 20 The diameter of the piston arrangement at the

second end 42 of the piston member 14 is therefore larger than the piston

arrangement at the first end 22 of the piston member 14.

The lower cylindrical portion has a constant cross-section, and that cross-
section continues down to the bottom of the nozzle 16.

The piston arrangement at the second end 42 of the piston member 14 is
located within the lower cylindrical portion. The piston arrangement
comprises a substantially cylindrical portion having a groove with an O-
ring 48 in it. The O-ring 48 seals that piston against the side wall of that

lower cylindrical portion.



chanber 46 can exit the nozzle 16 for dispensenent to

a user, e.g. inthe formof a spray as shown in
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nostril of the user. The fhuwid outlet 52 is associ ated
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The end wall 50 of the nipple 60 has a rounded tip. When the end wall 50
is pushed against the sealing member 54, i.e. with the rounded tip in the
middle of the O-ring 54, the seal will be closed. This occurs in the default
or rest position of the dispenser 10, as shown in Figure 1. It occurs
because the end wall 50 is biased into engagement with the sealing
member 54 by virtue of the spring 18 biasing the piston member 14 into a
position spaced from the bottom wall 40 of the dosing chamber 20 (Figure
1). It will be appreciated that the nozzle 16 is restrained from moving
beyond the position shown in Figure 1 to ensure that the biasing force has
this desired effect. For example, there are clips 86 and grooves in the

embodiment of Figure 5. However, the restraining mechanism might be



hol e back into the second fluid conduit 38, as
descri bed above. However, once the closed non-return

W@ 200023884 on t he piston nmenber 14 passes the PRCI/ER2W0B055273
poi nt for the second fluid2gonduit 38, to therefore

deflngethe ez%ered volunme of flujd in the dos [t1
SEHGnbRPWBoM ﬁPfsﬁﬂecF%Bmﬁ\%aPa OHtﬁFeﬁ@ﬁ'Pgoiag?Wé:’ pft tside
sURRIHRest Whidhed ﬂbhg@ ga(deleerigapd mgz oRANERI0zZ@ 16 AMSEBear.
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42 of the

Once the build-up of fluid pressure is enough, there will be a force on the
piston member 14 that is sufficient to overcome the biasing force provided
by the spring 18 against the piston member 14. As shown in Figure 1, that
force causes the piston member 14, and hence the end wall 50 of the
nipple 60, to move away from the sealing member 54, thereby opening
the fluid outlet 52. The pressurised fluid will then be free to escape out of
the fluid dispenser 10 through the fluid outlet 52, and since it is
pressurised by the pumping action of the piston member 14, it will exit
the fluid dispenser 10 as an atomised spray. Further, that spraying will
continue while the relative compression of the piston member 14 and
dosing chamber 20 is continued until a) the piston member 14 is

completely pressed into the dosing chamber 20 to abut the end wall 40,
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point, the fluid continues to fill the expandi ng
dosi ng chanber 20 directly. That then conpletes the
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osl ng’ chanber once nore over
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c&ﬁ@ﬂréﬁ&@&ﬁo%/nﬁﬂ@@ﬁélwifi&?@ wBithe rdsedting the nozzle 16 and
predefined fluid fl ow paths are provi ded between the
thig] pigtonAaMBET RN ippesindde SRBRTALES MEUP(NETAIN PRESING 12,

DHARE! enakd rﬁ@ﬁoﬁ hech%' %%e‘“@'ab %Ia/fet he r\}vﬂ’lplo%e@lo Y aescrlbed

screw thread on the sid he ni ppl e 60.
hergirabover wrneﬂedppasfdwdh\eulhbpgﬂ@molmtn thfedeﬁMdtlmmber 20

fr8|fn Fﬂ@%ﬁiscelo’; ?IU|4d until the default position of Figure 1 is reached.
In more detail, as the piston member 14 moves from the Figure 3
configuration back to the Figure 1 configuration, as illustrated in Figure 4,
a negative pressure is created in the dosing chamber 20 which draws fluid
from the fluid source along the conduit 38, through the entrance point and
into the dosing chamber 20 through the open non-return valve 31. Once
the open non-return valve 31 passes the entrance point, the fluid
continues to fill the expanding dosing chamber 20 directly. That then
completes the product’s use cycle, ready for its next dispensement, with

the dosing chamber 20 once more overfilled with fluid.

Referring now to Figures 17 to 20, a similar arrangement for a fluid

dispenser 10 to that of Figures 1 to 4 is shown. However, in this



were instead provided just by a thin space between the
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raphdt , as before, will cause the di spensenent of fluid
fromthe dosing chanber 20, up through the fluid
conduit 34, out of a side port 44, into a fluid
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over the hol'e of the fluid outlet when pressed
into a sealing position by the end mall 50 of the

Tﬁg RB£§e6c%'p 62 is press-fitted onto the nozzle 16, and is removable for
hygiene reasons. It can grip onto the nozzle 16 since the nozzle 16 has a
flat shoulder 64 and a neck at its top end, which shoulder 64 and neck is
adapted to fit with a corresponding shoulder 66 and hole in the top of the
nozzle cap 62.

The nozzle cap 62 has flanges 58 for allowing the nozzle cap 62, and
hence also the nozzle 16, to be compressed down relative to the main
housing 12. That, as before, will cause the dispensement of fluid from the
dosing chamber 20, up through the fluid conduit 34, out of a side port 44,
into a fluid dispensement chamber 46 and out of a fluid outlet 52 after
passing through an open seal. However, in this embodiment there are two

side ports 44 - one on either side of the nipple 60. Further, the sealing



The sealing nenber 54 is shown in nore detail in
Figures 7 and 8. It can be flexed by the end wall 50
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shaped cylindrical element 12. The second fluid

thepfdem 38 is the annular gap surrounding the main
housi ng 12, between that main housing 12 and WO
2007/ 138084 PCT/ EP2007/ 055273 32 a stopper portion

Thes septing smeapsrd Shycampoaesvwardiay erderside@ff itamggwpacer and

centralising member 88. That member 88 is a ring of material and it can
be either stiff or flexible. The tip of the nipple 60 fits within the middle of
that ring of material to ensure that the end wall 50 pushes against the

middle of the sealing member 54 so as properly to close the seal.

The main housing 12 takes the form of a thin-walled, U-shaped cylindrical
element having two opposing holes 68 through its side wall. Those holes
68 are the entrance points for the second fluid conduit 38 of this

embodiment.

The dosing chamber 20 is defined by the interior of the thin-walled, U-
shaped cylindrical element 12. The second fluid conduit 38 is the annular

gap surrounding the main housing 12, between that main housing 12 and



provi ded around the circunference of the main housing

12. That flange is preferably wel ded onto the stopper
w@oriasesd6 for that purpose, although sone OPCIHEPREH)S5273

m ght be provi ded. The secomd fluid conduit 38 as
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d 3
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th%dﬁluﬁklegoﬁcﬂn@%spﬂbsﬂ {%cleﬂ@'tﬁ’@ Hdt€orA&skkthEShBtid 178, V\mErEb? an

i ke a cork arrangenent is then secured
UFEﬂlmieb@WGt Re catﬁbsitllll euwolbeeaﬂyehleNag when ctheftmttlal le nearly
é That sealing cap 74 tightly grips the stopper
P{'ion 76 onto the neck 78 by overlying a flange 80
of the neck 78. The stopper porti on 76 additi onaIIy

C rise ts. o neck rtio That neck
IR s SR M50 08 S ctosEeat PYATH oothbs LCaMBBURE ciies 1
arfX5endn geq@ieat | m@hbatﬂe\tum vBlveP3 nlelsligRtly iseBi W the
menber 14, Iong a portion of the neck portion 82.

entraney @8It Sosfthensesans;, flaidi sonduiti 38 MAre wwekfill might,
hAREYdOBe vm\fpﬂﬁ%%ﬂ t%x)%\h kRe BEBBEm]g hdles 68 down.
r'o ng ro t he

preéevent” the nozZle ext endi
mai n housi ng 12 beyond the position shomn in Figure 5,
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T SR porney € ihagEP I i PR RRloDELRARE et 786 tne
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neck 78.

The stopper portion 76 additionally comprises its own neck portion 82.
That neck portion 82 has two opposed grooves 84 in it. Those grooves 84
extend generally axially, i.e. parallel to the piston member 14, along a
portion of the neck portion 82.

The side walls of the nozzle 16 fit into the neck portion 82. However, to
lock it in place, i.e. to prevent the nozzle 16 from extending away from
the main housing 12 beyond the position shown in Figure 5, two clips 86
are provided on the outside wall of the nozzle 16. They engage into the

grooves 84.



in Figure 5. Then, upon relative conpressing of the
nozzle 16 towards the main housing 12, the biasing

WO 200¢a38984 t he spring 18 mai ntains the piston PEBR00LESS273
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Wil ge recharged with a surplus of fresh fluid from

FIGHEE Bottle 70 via the second fluid conduit 38 and the
supply tube 72. Referring nowto Figures 9 to 14, a

met hod of assenbling the fluid dispenser of Figures 5
That ¢spensamert pat sen TRBtIPVEG Wt tepdristen 'I@n&fbﬁmlﬂsf‘é‘é? the

bcgtg&w Welitad %grthgrﬂoél Chgmb%rrgr)ber g4ﬁ%zﬁbleeoladotﬁéw moves

nozzl e he seali1n e spacer and
retaive &b iise pistonmenberbedsl4 uhel pies peatomambmbet 414 wiekbngages
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withtnb HeaBorheBRr 24 to2dosd He sl B Hgndls o1& s2.

st opper portion 76 has the two grooves 84 and the neck
ortion 82. WD 2007/138084 PCT/ EP2007/ 055273 34 The
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y one of thoSe holes visib
20 WI|| be recharged with a surplus of fresh fluid from the bottle 70 via the

second fluid conduit 38 and the supply tube 72.

Referring now to Figures 9 to 14, a method of assembling the fluid

dispenser of Figures 5 to 8 is illustrated.

The fluid dispenser 10 comprises, from left to right in Figure 9, the nozzle
cap 62, the nozzle 16, the sealing member 54, the spacer and centralising
member 88, the piston member 14 (with its three O-rings 28, 30, 48), the
spring 18, the main housing 12 and the stopper portion 76.

The stopper portion 76 has the two grooves 84 and the neck portion 82.



The two ends 22, 42 of the piston nenber 14 each have

a fixed Oring 28, 48 positioned in its appropriate
wQewonssogd. Further, the Oring 30 for the oOnNRCTNER2007/055273

valve 31 is located in itssgroove 26. The piston

nmenber 14 h its, ni a fro he :
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vigiblk ed into the stopper portion 76. It may then be
ultrasonically welded in position to forma hernetic
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onto the nipple 60 of the piston nenber 14. Then the
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assenbly step is shown in Figure 11. The resulting
arrangenent is shown in Figure 12. The nipple 60 in
The guefertdd hagearfol aersgeml:ﬂyxtr&}qmﬂanﬂ’(ermahahoasm:ghmmo be
in Figures 5 to 8, indicatjn a ible nodificati
sigfeq et roneer DorPh B b TEaeHTaTo be REo G hp e in
pddigors €8l foRs dBIERRIetRis@hdthvent ﬁh@?ﬂ/@é’ el&hehty, v@ﬁ@reby the
centralising nmenber 88 have a fluid flow groove 90

segonfdefldid copduisi 3@ isherewd. Then tQ?OWéngolS Sﬁr}ﬂ’ G d@@ton
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mount ed and secured onto the neck 78 of the bottle 70.
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fromthe stopper portion The seals 92 and t
shwiuiraFiguraride Te!neerasuttlr@awangamemtgsjsbgws larﬁig@r,e bt
their intended location in Figures 5 and 6 will be
The nipple 60 in Figure 11 has an larger outer diameter than as shown in

Figures 5 to 8, indicating a possible modification of the nipple 60.

Returning back to Figure 11, both the sealing member 54 and its attached
spacer and centralising member 88 have a fluid flow groove 90 on at least
one side thereof. That groove 90 is provided to improve fluid flow past

them during fluid dispensement.

Referring again to Figure 12, two further seals 92 are then positioned onto
the resulting arrangement. Those seals 92 are for sealing with the sealing
cap 74 and the bottle neck 78, respectively, i.e. once that arrangement is

finally mounted and secured onto the neck 78 of the bottle 70. The lower



under stood. Once assenbl ed onto the bottle, the nozzle
cap 62 is pushed onto the nozzle 16 to conplete the
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the side port 44 for the fluid conduit 34
wﬁﬁg?&#gﬁprovided in the nipple 60 of the piston
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previ ous enbodi ments, a non-return valve 31 is

eH18Vi ded at the first end 22 of the piston menber 14.
Further, the general principle of refilling of the

dosi ng chanber 20 is no different to before. The
The rcompetat assemibdy fis ilihwwonidufiguss 4 wie pigtren 5 and 6
r [ ed. ..However, whereas before
S@@?&Qéﬁoﬁ%ggﬁggﬁﬁﬁgﬁg &ccﬁlgnber 46 was provi ded,
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i spensenent. chanber 46 is proyvided - the |arger )
REEHRSE BB dnalrianes 1o and| Bhodt REHiRT aieTtgs sealing
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again needs to be raised in order to open the seal

plgge of @ sadliagcasmbaicteiner fluidtoytiet; Hee spalbjg s1graBer 54 seals
AN Casil] + hat _
S0 PR AL Ol L 8 RESOB 008 IO HEL FSe 0 of
thef piston merzber 14. t owar ds t he WO 2007/ 138084
PCT/ EP2007/ 055273 36 mmi n housing 12. That
conpression, once the non-return valve 31 has passed
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still causes the fluid pressyre to build up and that
byyuthe _I’@ﬁl“&f]égsef ethg | jubsy eHi utéhlqsypreferred arrangement, that

securement is assisted by two clips 94.

As in the previous embodiments, a non-return valve 31 is provided at the
first end 22 of the piston member 14. Further, the general principle of
refilling of the dosing chamber 20 is no different to before. The
arrangement of the fluid conduit 34 in the piston member 14 is also
unchanged. However, whereas before a large fluid dispensement
chamber 46 was provided, in this embodiment a significantly smaller fluid
dispensement chamber 46 is provided — the larger cross-sectional area is

no longer required.

In order to dispense fluid from this device, the fluid pressure again needs
to be raised in order to open the seal 54. In this case, however, it is the
hoop stress within the resilient tube that needs to be overcome. That is

achieved, as before, by relative compressing of the nozzle 16 towards the



overcone the hoop stress in the resilient tube 54,

wher eupon the tube 54 w Il expand away fromthe
woREplasosd. Only then will pressurised fluid PSEP®07/055273

into the fluid di spensenent¢chanber 46 for

di spensene t through the fluid outlet 52. In
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eqPRE FTE fi Titho (EendiFens RABYES 46, ik AlspRRbiERnt Cout
thpoeyh ehs iflyidlestet Bed, flanges 58 are provided in this
enbodi nent. They additionally, however, allow the
nozzle 16 to be grasped by the user for relative

ICOrareR? thgr@ftot e spaé Irsr 1RatdWPaRdah ¥ tHehfedMrt tube, a
housing 12. Finally, referring to Figure 21, a

NFewheap &fbbshenEigureflahis praxdeed betweentthensealing member
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at, the first end 22 o he_ pi st nber 14. Further,

tePHENSpE? S5 OHE tRsehdbd HOEEEtEE o ston renber 14
and nozzle 16 away fromthe main housing 12 for the
purpose of filling the dosing chanber 20. However,
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separ at e” nozz conponent t herei n.
holl ow of the main body is cylindrical, but with a
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smaller cylindrical portion i s positioned towards the
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body, i.e. spaced farther fromthe main housing 12 of
the fluid dispenser 10. The separate nozzl e conponent
Finaldy,i sefavgngetb Wighieh 2hatw further embodiment of the present

invention is disclosed having the same general operating principle on the
embodiment of Figures 1 to 4. In this embodiment, the non-return valve
31 is again provided at the first end 22 of the piston member 14. Further,
the spring 18 is provided to bias the piston member 14 and nozzle 16
away from the main housing 12 for the purpose of filling the dosing
chamber 20. However, this embodiment has a different nozzle

arrangement.

The nozzle 16 comprises a hollow main body and a separate nozzle
component 100 fitted therein. The hollow of the main body is cylindrical,
but with a shoulder 98 approximately half way along it, which shoulder 98
separates a first and larger cylindrical portion from a smaller cylindrical

portion. The smaller cylindrical portion is positioned towards the top of



smal l er cylindrical portion. A flange extends around

the circunference of the piston nenber 14 below the
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pi ston at the second end 42 of the piston nenber 14,
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provides a sealing fit wthi

component 100. Further, the end waII 50 of the nipple 60 is adapted to

seal that fluid outlet 52. In this embodiment, the end wall 50 of the nipple

60 is rubberised for sealing that fluid outlet. However, the previously

disclosed O-ring or sealing plate from the earlier embodiments would also

work.

In a similar fashion to the embodiment of Figure 17, the upper cylindrical
portion of the separate nozzle component 100 has predefined fluid flow
paths around the nipple 60. They are again spiral channels, but this time
are provided as a separate, folded or coiled member. However, it could
also be formed integrally with the nozzle component 100, for instance as a

screw thread profile.
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the fluid outlet 52 to be seal ed cl osed by default.
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th%O\cl}'FsﬁofeHlsing part of the actuation cycle will eventually overcome the
biasing force of the spring 102 and separate the nozzle component 100
from the nipple 60, in this particular embodiment by moving the nozzle
component 100 upwardly, away from the nipple 60. By overcoming the
biasing force of the return spring 102, the seal will be opened, whereupon

fluid dispensement can occur through the fluid outlet 52.

By varying the return force of the spring 102, i.e. by using weaker or
stronger springs, different pressures will be required to open the seal. If a
large force is required, the fluid will be under a greater pressure at the

time of dispensement. That may be advantageous for forming a powerful
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central section 114c. These are arranged co-axially.

WO 2007/ 138084 PCT/ EP2007/ 055273 40 . . .
The piston member 114 in this embodiment is injection moulded from
polypropylene (PP), but other functionally equivalent plastics materials

could be used.

Referring to Figures 24B, 24C, 29A and 29B, the dosing chamber 120 is
cylindrical and co-axially arranged with the longitudinal axis L-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 120c tapers inwardly in the forward direction F (see Figure 24B) to
connect the rear section 120b to the forward section 120a.

Turning back to Figures 26A and 26B, the piston member 114 has a
forward section 114a, a rear section 114b and a central section 114c.

These are arranged co-axially.



The rear section 114b presents the open rear end 114d

of the piston nenber 114. The rear section 114b is
weupsassaped havi ng an annul ar outer peri pher abCTEP1007/055273

114e which defines an inteumal cavity 114f having a

th 114 t h d
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could be used. The forward openings 114q are also recessed in the central

section 114c.

The piston member 114 is provided with a plurality of axially-oriented
grooves 114r about the outer periphery. The grooves 114r extend
rearwardly from a rear surface 114s of the annular flange 114i in the
forward section 114a to an annular rib 114t on 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

openings 114q are within the grooves 114r.



41 The tip part 114u of the forward section 114a of
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er seclion the “sealing I
12@8b are conpressed inwardly by the inner surface of
t he rear dosing chanber section 120b. As a result, the
bias in the sealing |ips 128a, 128b neans they
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additionallTy to Figures 28A and the pi'ston nenmbe
lips1428a, 128b means they sealingly engage the inner surface of the rear

dosing chamber section 120b.

The rear sealing element 128 further comprises a tubular body 128c from
which the sealing lips 128a, 128b depend and which fits on the outer
surface of the piston member central section 114c by engagement of an
inner circumferential bead 128d of the rear sealing element 128 in a
recessed portion 114w of the central section 114c¢ of the piston member
114. The tubular body 128c has a length such that, when fitted on the
piston member 114, it covers substantially the entire axial extent of the

central section 114c of the piston member 114.

Now referring additionally to Figures 28A and 28B, the piston member 114

further carries on its forward section 114a a tubular forward sealing



further carries on its forward section 114a a tubul ar

forward seal ing WD 2007/138084 PCT/ EP2007/ 055273 42
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the piston menber 114 and4the forward section 120a of
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%F‘ali el ement 148 in which the forward section 1l4a
S&5t10 hﬂﬁfﬂ'ston menber 114 is slidably nounted. The bore

149 conprises forward and rear bore sections 149a,

149b and an enlarged, central chanber 149c. The
Ag srilvdedoksrivedathe prevajdcigadling algment h4®is slidably mounted

od EREGEFLYAS ¥eﬁd&§r€¥1‘i4far6’ﬁ%ﬁé1 ist6Aha éfehlf'%?r Ih@g‘r@ detail,

openings in orward rear en
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ded h 8
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central bore chanber
enlarged, central chamber 149c The forward and rear bore sections 149a,

149b respectively extend from the central chamber 149 to openings in the
forward and rear ends 148c, 148d of the forward sealing element 148.
The forward end 148c is provided with grooves 148g which intersect the
forward bore opening therein. The central bore chamber 149c¢ is provided
with a pair of diametrically opposed windows 149f through the tubular
body 148b.

The annular flange 114i of the piston member 114 is located inside of the
central bore chamber 149c. The central bore chamber 149c has
transversely-oriented forward and rear end walls 149d, 149e which
selectively engage the annular flange 114i of the piston member 114 to
delimit the sliding movement of the forward sealing element 148 on the

piston member 114. Specifically, the forwardmost position of the forward



transversely-oriented forward and rear end walls 149d,

149e which selectively engage the annul ar flange 114i
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the central bore chanmber 149c when the forward
sealing element 148 is in its rearnost position. In
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I
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bore chamber 149c. Thus, the one way val ve is cl osed
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member 114. The forward stroke also brings the forward sealing element
148 into sliding sealing engagement with the forward section 120a of the
dosing chamber 120.

Once the piston member 114 reaches its forward position at the end of its
forward stroke, as delimited by abutment of the forward end 148c of the
forward sealing element 148 with a forward end wall 120c of the dosing
chamber 120, the piston member 114 starts its return, rearward stroke
towards its rearward position. In an initial phase of the rearward stroke,
the piston member 114 moves rearwardly relative to 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 position,



chanber 120, the piston nmenber 114 starts its return,
rearward stroke towards its rearward position. In an
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chanmber 120, which is shown |n Fi gures 22B and 24B.
The spring 118 may be nmade froma netal or a plastics
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provid a pair of circunferential beads
tubular body 112a has an open-ended axial bore 112c into which an
annular shoulder 112d projects to create a restricted bore section 112e
relative to the forward 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 circumferential beads 112i.

The main housing 112 in this embodiment is injection moulded from

polypropylene (PP), but other plastics materials could be used.

The biasing force of the return spring 118 acts to reset the piston member
114 in its rear position relative to the dosing chamber 120 defined in the
main housing 112 by acting on the main housing annular flange 112b to



The main housing 112 in this enbodinment is injection

nmoul ded from pol ypropyl ene (PP), but other plastics
woredoenssaBs coul d be used. The biasing force of PETEP2007/055273

return spring 118 acts to ugset the piston nenber 114

in its rear, positi Iat|
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cigsuafiehantial edge of the forward end wall 165b presents a resilient,

annular sealing lip 165h.

In this embodiment, the cap 165 is formed from LDPE, but again other

plastics materials could be used.

As shown in Figures 24B and 24C, for instance, the cap 165 is mounted
over the forward section 112h of the main housing 112 to enclose the
forward bore section 112f of the main housing 112. The cap 165 is
secured to the main housing 112 by the respective internal and external
beads 165g, 112i clipping or interlocking together such that they move in

unison.

As further shown in Figures 24B and 24C, a valve mechanism 189 is
located in the forward bore section 112f of the main housing 112. The



beads 165g, 112i clipping or interlocking together

such that they nove in unison. As further shown in
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Fi gures 30A" and e stopper portion
materials could be used. The return spring 193 may be of metal or a

plastics material.

Figures 24B and 24C also show that the cylindrical stopper portion 176
has a cap form for fitting on the bottle neck 178. In this embodiment, the
stopper portion 176 is injection moulded from polypropylene (PP).

However, other plastics materials could be used.

Referring also to Figures 30A and 30B, the stopper portion 176 has an
outer annular skirt 176a, which surrounds the outer peripheral surface of
the flange 180 of the bottle neck 178, and a concentrically arranged inner
annular skirt 176b, which plugs the bottle neck 178. The inner peripheral
surface of the outer annular skirt 176a is provided with circumferentially-

oriented bead 176q to engage underneath the flange 180 of the bottle



outer annular skirt 176a, which surrounds the outer

peri pheral surface of the flange 180 of the bottle
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projrstioredré@end 176h, a forward end wall 176i, an
internal cavity 176j whi ch extends forwardly fromthe
open rear end 176h to the forward end wall 176i, and
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6g I's secCured he internal cavity 1
internal cavity 114f of the rear section 114b of the piston member 114 so

that the forward end wall 176i of the tubular projection 176g abuts the
forward face 114n of the internal cavity 114f. In this way, the bore
network 114j in the piston member 114 is placed in flow communication
with the fluid supply 170 through the supply tube 172.

The tubular projection 176g is secured in the internal cavity 114f of the
piston member 114 by the internal cavity 114f of the piston member 114
presenting a plurality of circumferential beads 114v on its inner
circumferential surface to which clip or interlock circumferential beads
176s provided on the outer circumferential surface of the tubular
projection 176g.



pi ston nenber 114 by the internal cavity 114f of the
pi ston nenber 114 presenting a plurality of
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tubul ar projection 176g of the stopper portion 176.
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I gur e r exanple, that a sealing ring 171
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11 of the main housing 112. As shown in Figures 33A

pr@NGankStmé"@%ﬁtWG@ﬂ menber 195 has an annul ar  body
195a which is spaced radially outwardly of the tubul ar
body 112a of the nmain housing 112 to define an
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Figure 24A). The annular body 195a has an inwardly projecting, annular
flange 195b at its rear end 195¢, and a plurality of outwardly projecting
clips 195d disposed on tongues 195f defined by the castellated profile at
its forward end 195e.

As shown in Figure 24B, 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.

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
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112b into the annular space 187 between the carrier
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PrORU4SQNSt97 has a hol | ow body 197a which at its
forward end 197b has an end wall 197c

The fluid dispenser 110 also comprises a tubular nozzle insert 197
surrounding the cap 165 mounted on the forward section 112h of the
main housing 112. Figures 35A and 35B show the nozzle insert 197 has a
hollow body 197a which at its forward end 197b has an end wall 197c
through which is provided a central aperture 197d. The body 197a
comprises a first annular section 197e which extends rearwardly from the
forward end wall 197c and has, about it rear end, an outer circumferential
bead 197p. The rear end 197f of the nozzle insert body 197a is presented
by a plurality of spaced-apart, rearwardly extending legs 197g. There are
four legs 197g in this embodiment. The legs 197g are arranged
circumferentially on the body 197a about a rear opening 197h to the body
197a. Each leg 197g comprises an outwardly extending foot 197i.



t hrough which is provided a central aperture 197d. The
body 197a conprises a first annul ar section 197e
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the cap 165 projects through the central aperture

197d in the forward end wall 197c of the nozzle
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is slidingly sealingly engaged with the i'nner
digpersarf £ @ @boalt ther ¢ar d 656f 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. Moreover, the sealing lip 165h of the cap
165 is slidingly sealingly engaged with the inner circumferential surface of
the first annular section 197e of the nozzle insert 197.

The annular space between the nozzle insert 197 and the cap 165 defines
the fluid dispensement chamber 146.

It will be seen from Figures 36A-B that the cap 165 is provided with an
outwardly projecting, annular flange 165i. As will be appreciated by
additional reference to Figures 35A-B and Figure 24B, 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



the first annul ar section 197e of the nozzle insert

197. The annul ar space between the nozzle insert 197
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chanber 146. It will be seen from Figures 36A-B that
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as the cap 165 is inserted into the nozzle insert 197
during assenbly, the flange 165i pushes past the

MRS Tan R MR EFELAR0F rbaZalaroL b Sl ety

Trepaealireimwahet A&4f isrdidabhd s=diogly amwited aethé sesling tip

h = 9
1R Af asoree i bt AFnDREAIE 1O TRE0 i far AR IS 19 1 BFe sea
fokdred betheepetid wgmmhmrl s\bfades ofl ihdabdalingserRInibgd Y54 and
nmounted on the sealin 60 and seated in the

thenfaline tir 69916k th%@flHksizgqrgﬂqt,ga@.stth@geioetwegnsea|
fornmed between the | ongitudinal surfaces of the
seal ing nenber 154 and the sealing tip 160 is such
ThehaealinaingervaendiSdpissadecireenacwnl rableersenla Figrmoplastic

el solgiicl #‘gglfﬂ ibtﬁgﬁgw r@l@sﬂ?.ﬁééﬁéna{)ng l:?er u@ d WhICh have a

St ofer her ast

mmhery’abs'etmy\ the sessichgwinieatbdrad®t o |tEremgnyé| ﬂtater.et urn
the sealing nenber 154 to its original state. As
illustrated by Figures 22 and 23, the nozzle 116 is
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31B, the nozzle 116 has a nozzle section 116c¢c, sized
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being, in which is formed the fluid outlet 152, and
shoul ders 116d at the rear end of the nozzle section
Ad figther dimstiatted inlEpmnastHA aodnklB; theeaozzle 116 has a nozzle

section 116c¢, sized and shaped for insertion into a nostril of a human
being, in which is formed the fluid outlet 152, and shoulders 116d at the
rear end of the nozzle section 116c¢ from which depend the runners 116a.

The nozzle section 116c¢ encloses an internal cavity 116e having a rear
open end 116f. The inner surface of the internal cavity 116e also has a
pair of T-shaped tracks 116g on opposite sides of the internal cavity 116e
in the longitudinal section of which the clips 195d of the carrier member
195 are clipped to secure the carrier member 195 to the nozzle 116 and
to provide for sliding movement therebetween. Moreover, in each corner
of the crossbar section of the T-shaped tracks 116g is clipped one of the
feet 197i of the nozzle insert 197 to fix the nozzle insert 197 in the
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116e having a rear open end 116f. The inner surface
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rangle of 150 to 225 microns (inclusive). As will be

(INFiHe8i-00d from Figure 25, a gap exists between the

side face 154d of the sealing nenber 154 and the

adj acent surfaces of the internal cavity 116e of the
Aswilz Ibe anderstoeds fiioon Bégune 25 ow gmmaxists aefweemitbé sidreface

154d of the sealing member 154 and the adjacent surfaces of the internal
cavity 116e of the nozzle 116 so as to be in flow communication with the
fluid dispensement chamber 146 via the apertures 197n and the gaps
between the sealing member 154 and the forward opening 197d of the

nozzle insert 197.

However, as shown most clearly in Figure 25, the forward face 154c of the
flexible sealing member 154 is held by the nozzle insert 197 in sealing
engagement with the forward end wall 116i of the nozzle 116. This means
that the sealing member 154 seals over the swirl chamber feed channels
153b and that any liquid travelling up the gap between the side face 154d
of the sealing member 154 and the nozzle 116 has to pass into the swirl

chamber feed channels 153b.
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forward face 154c of the flexible sealing nenber 154
is held by the nozzle insert 197 in sealing
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hasfafterseal i ngly cl ose the passageway 153c to the
fluid outlet 152. In this way, no fluid can enter or
exit the fluid outlet 152 until the sealing tip 160
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be chanfered to facilitate pushing the central part
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Figure 38, wth the chanfered surface denoted by

ref erence nunber 153d. The nozzle 116 in this
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operations. As shown in Figures B-
supply 170. To prime, the fluid dispenser 110 is operated in exactly the
same manner as for later dispensing operations. As shown in Figures 22B-
C and 24B-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 22B and 24B) to its fired position
(Figures 22C and 24C); and (ii) allowing the return spring 118 to return
the nozzle 116 to its separated position relative to the fluid supply 170 to
return the fluid dispenser 110 to its rest position. The relative sliding
movement of the 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.



C and 24B-C, this is done by (i) sliding the nozzle

116 relatively towards the fluid supply 170, by
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whi | e keeping the other stationary, or acting on both,
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cycle of the afore-nmentioned sliding novenent (a
"punpi ng cycl e") between the nozzle 116 and the fluid
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20b of the dosing chanber 120 via the axial grooves

114r in the outer periphery of the piston nenber 114
A§ SaeeresﬁlthF et%es%éﬁlg :ﬁg) and the fluid supply 170 respectively

carrying the main housing 112 and the piston member 114, as described
above, each reciprocal cycle of relative movement of the nozzle 116 and
the fluid supply 170 causes the piston member 114 to stroke in
corresponding reciprocating fashion inside the dosing chamber 120

defined by the main housing 112 from the rear (rest) position.

As the piston member 114 returns from its forward position to its resting,
rear position, in the second half of each cycle, a negative pressure is
created in the dosing chamber 120 to draw the liquid further forwardly.
Moreover, the piston member 114 moves rearwardly relative to the
forward sealing element 148 to open the one-way valve, as described

hereinabove, and therefore allows the liquid to flow forwardly into the
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respectively carrying the main housing 112 and the
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f orwar d posSi tron in 0Sl1 ng
umﬂﬂarﬁf@er 1121}; fcmwardl \aeahbghaien@nt 8948 comes into sealing

engagement with the inner surface of the forward dosing chamber section
120a. This is because the biasing force of the valve return spring 193 is
not overcome by the hydraulic pressure of the liquid produced on the
initial (first) phase of the forward stroke of the piston member 114 prior
to the forward sealing element 148 sliding into sealing engagement in the
forward dosing chamber section 120a to sealingly separate the forward
and rear dosing chamber sections 120a, 120b.

This first phase may be referred to as the “bleed phase” because it results
in liquid being pumped rearwardly from the dosing chamber 120 back into
the fluid supply 170 (i.e. bled) until the piston member 114 locates the
forward sealing element 148 in the forward dosing chamber 120a.
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hydraul i ¢ pressure of |qU| n the forward dosing
sashignbtl2e (which functlons as a “valve seat”). This is the start of the

amber

final (third) phase of the forward stroke of the piston member 114 which
ends when the piston member 114 reaches its forward position, as
delimited by abutment of the forward end 148c of the forward sealing
element 148 with the forward end wall 120c of the dosing chamber 120.
In this final phase, the metered volume of the liquid is dispensed through
the restricted bore section 112e, being conveyed along the grooves 191e
in the valve member 191 into the forward bore section 112f of the main
housing 112, before the valve mechanism 189 is re-closed by the return
spring 193 returning the valve member 191 into sealing engagement in

the restricted bore section 112e (see Figure 37H).

The valve mechanism 189 only opens in this final (third) phase, remaining

closed at all other times.



section 120a is at a level which is greater than the

biasing force in the return spring 193 of the val ve
wore@nastiossm 189, whereby the val ve el ement 191PCHEP2007/055273

forced out of sealing engagenent with the restricted

bore section 112e (which functions as a "val ve

seat"). This is the start of the final (third) phase
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and through the open one-way valve into the forward
dosi ng chanber section 120a until the forward sealing
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chanber 120a to enter the rear dosing chanber section
119,06h€ quston member 114 moves from an intermediate position, at
which the forward sealing element 148 has just been disposed in the rear
dosing chamber section 120b, to its rearward position. In this final phase,
the liquid is able to be drawn from the rear dosing chamber section 120b
directly into the forward dosing chamber section 120a around the outside
of the forward sealing element 148, in addition to via the open one-way

valve.

At the end of the return, rearward stroke, the dosing chamber 120 is
refilled with liquid. The return stroke may thus be referred to as the

“filling phase”.

In each subsequent cycle of movement of the piston member 114, the

forward stroke results in another metered volume of the liquid being



Figure 371). The provision of the one-way val ve which
opens in the initial phase of the return stroke
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continue until the liquid fills the fluid flow path

fromthe dosing chanber 120 to the fluid outlet 152
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maj n hOUSiH% 112, and then into the space around the

sechiaN; hE2AehBERDY BACTy s the MG RERdiTME daueistigasy of the
resB{@elNbbRE section 112e. This pressure in the fluid dispensement
chamber 146 results 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. 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 153c of the swirl chamber 153.
Consequently, a metered volume of the liquid is pumped through the fluid
outlet 152 via the swirl chamber 153 for atomisation thereof to make
space for the metered volume pumped through the restricted bore section

112e in that forward stroke (see Figure 37]).

The seal between the opposing longitudinal sides of the sealing tip 160

and the sealing member 154 prevents liquid under the hydraulic pressure
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t he sealing nenber cavity 154e (Figure 25) in which
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outlet 152 until the fluid supply 170 is exhausted.

It will be appreciated that the fluid dispenser 110 configuration is such
that there will be 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 except in the
dispensing phase of the forward stroke. Thus, the need to re-prime the
device is avoided or substantially alleviated. Moreover, the tip seal
arrangement, formed by the sealing member 154 and the sealing tip 160,
and the valve mechanism 189 prevent ambient air being drawn into the
fluid dispenser 110 through the fluid outlet 152 by the negative pressure
(e.g. vacuum) created in the dosing chamber 120 in the filling phase.
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arrangement in Figures 22 to 36.

In Figure 39 there is shown a first alternative tip seal arrangement that
could be used in the fluid dispenser 110. In Figure 39, the sealing tip 160’
and sealing member 154’ are of different shape compared to their
counterparts in the fluid dispenser 110 of Figures 22 to 36, but function in
the same way as their counterparts. The cap 160 and sealing member
154" are of the same materials as described for the fluid dispenser 110 of
Figures 22 to 36.

In Figures 40 and 41A-B there is shown a second alternative tip seal

arrangement that could be used in the fluid dispenser 110. In this
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sddlifg3ffhedrrangement that could be used in the fluid
di spenser 110. In Figure 39, the sealing tip 160" and
seal i ng nenber 154' are of dlfferent shape conpared to

t hei E e
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flmutleduspemn eno,arvmth Fi'guresacﬁs 604ashoydali g rmmpehents for
re of the sane materials as described for the

thf'fr ﬁ‘?%l"kﬂ 4¥@R9EMeMO of Figures 22 to 36. In Figures

40 and 41A-B there is shown a second alternative tip
seal arrangenent that could be used in the fluid
Indpksenefethel etasticnsealing memipe71248b®@se is provided an annular

ba\:’&mfﬁ?ﬁg7n%§?ﬁ§ére,s644gléﬁz ?Hé\ﬁeomtahﬁlla%gl,& :I'g?tee’l’lg . In this

seal e insert
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sealing tip 160" relative to the sealing nmenb
betheesbihepsigeetacendp4hhef the backing plate 254 and the nozzle '116

has to pass into the swirl chamber feed channels 153b.

A sealing pin 255 (Figures 43A-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 42, the sealing pin 255 has an enlarged, rear end 255b
of tapering profile which is held captive in a through-hole 265n in the
forward end wall 265b of a modified cap 265 (Figures 46A-B) so that the



seal i ng nenber 154" from excessive force being applied
toit by the sealing tip 160". In Figure 42 there is

WG hwrn3gsdi f ferent type of seal i ng arrangenent PEDEPI0NE055273
fluid dispenser 110, with Eizgures 43 to 46 show ng the

conponents_for this seaI| r rangenent | ace, of
SABBeR Bot s reaurs iy ERBerticdel fre NoUsid 01 Bdd Rhieh the
caPEb 3 fixb@cki ng plate 254 (Fi gur es 44A-B), nmade from

a plastics material. In this enbodinent, the backing

plate is injection noul ded from pol ypr opyl ene (PP).
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hat a forward sealing section 255a of the sealing pin
agzaﬁastpimt raft s spring dagde, tang inhdo dghaholayesshe sealingepin 255

PSP 5 B %o TGO, B s e AT i Riea
ofprhesageavey UdBme dhlicgyidt he seal i ng pin 255 functions

simlarly to the elastic sealing nenber 154. As shown
in Figure 42, the sealing pin 255 has an enl arged,

Itr\ﬁﬂirb@%sgﬁﬁﬁl £t ’@Iﬁp%éln‘@ ET@QBBGSWOQTUédSV\hﬁ' Fbrévard and

captive in at 5n in th forward
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inkOitfogl 8¢ 0 oM HT ot tfqu FRE Bl g 2eh 0 The

fonvaoh flahge 2640 @t agaihsikdte redr wﬂéloftther‘o@thrr@ blate 254.
appreci ated that the return spring 118 acts on the
mai n housing 112 to bias the sealing pin 255 into
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153c.. Moregver, during the dispensing phase of the
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length to accommodate the sealing pin 255.

The sealing pin 255 in this embodiment is injection moulded from low
density polyethylene (LDPE) or high density polyethylene (HDPE), but
other functionally equivalent plastics materials could be used.

The modified cap 265 and modified nozzle insert 297 are made from the
same materials are described for the corresponding parts in the fluid
dispenser 110 of Figures 22 to 36. The modified nozzle insert 297 may
also have a castellated forward end wall 297c, as in the other illustrated
nozzle inserts 197; 197'; 197'.

Referring now to the fluid dispenser 310 shown in Figures 37A-],this
functions in the same way as the fluid dispenser 110 of Figures 22 to 36.

The sealing tip 360, sealing member 354, forward sealing element 328



dosi ng chanber 120, the hydraulic pressure produced in
the fluid dispensenent chanber 146 results in the cap

WQe®7mssp8hg rearwardly against the return sprP@EP2007/055273
force, and in do doing noves the sealing pin 255
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equi val ent plastics nmaterials could be used
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the other illustrated nozzle inserts 197; 197; 197
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di spenser 310. It will be seen from Flfgure 37A that an
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shown in Figure 37A, the return spring IS
addition, the seal acts to prevent the pending dose of the fluid in the
dosing chamber from draining back into the supply or reservoir when the
dispenser 10; 110; etc is in its rest configuration between actuations.
This avoids or reduces the need for the dispenser 10 to be primed for its
next usage (priming then only effectively being required for the very first
usage of the fluid dispenser so as to fill the dosing chamber 20; 120; etc,

but not after the first usage).

The fluid dispenser of the invention may be used to dispense a liquid
medicament formulation for the treatment of mild, moderate or severe
acute or chronic symptoms or for prophylactic treatment. The precise dose
administered will depend on the age and condition of the patient, the
particular medicament used and the frequency of administration and will

ultimately be at the discretion of the attendant physician. When



carried on the stopper portion roof 376c and extends

forwardly to the annular flange 312b of the main
wWhow3issys812 t hrough the gap fornmed between tPEI/EP2007/055273

annul ar retai ning wall 376%4and the mai n housi ng 312.
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usage). The fluid di spenser of the invention may
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0 or eac
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]ethyl]amino]ethyl-2(3H)-
benzothiazolone; PDE4 inhibitors eg cilomilast or roflumilast; leukotriene
antagonists eg montelukast, pranlukast and zafirlukast; [adenosine 2a
agonists, eg 2R,3R,4S,5R)-2-[6-Amino-2-(1S-hydroxymethyl-2-phenyl-
ethylamino)-purin-9-yl]-5-(2-ethyl-2H-tetrazol-5-yl)-tetrahydro-furan-
3,4-diol (e.g. as maleate)]*; [a4 integrin inhibitors eg (2S)-3-[4-({[4-
(aminocarbonyl)-1-piperidinyl]carbonyl}oxy)phenyl]-2-[((2S)-4-methyl-2-
{[2-(2-methylphenoxy) acetyl]lamino}pentanoyl)amino] propanoic acid
(e.g as free acid or potassium salt)]*, diuretics, e.g., amiloride;

anticholinergics, e.qg., ipratropium (eg as bromide), tiotropium, atropine or
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brom de), tiotropium atropine or

Other suitable anti-inflammatory compounds include NSAIDs e.g. PDE4
inhibitors, leukotriene antagonists, iINOS inhibitors, tryptase and elastase
inhibitors, beta-2 integrin antagonists and adenosine 2a agonists.

Other medicaments which may be comprised in the formulation are 6-({3-
[(Dimethylamino)carbonyl]phenyl}sulfonyl)-8-methyl-4-{[3-(methyloxy)
phenyl]amino}-3-quinolinecarboxamide; 6a,9a-Difluoro-11b-hydroxy-16a-
methyl-17a-(1-methycyclopropylcarbonyl)oxy-3-oxo-androsta-1,4-diene-
17b-carbothioic acid S-fluoromethyl ester; 6a,9a-Difluoro-11i-hydroxy-



WO 2007/ 138084 PCT/ EP2007/ 055273 65 oxitropi um
hor nones, e.g., cortisone, hydrocortisone or

WEe@dngs®ed one; xant hi nes, e.g., am nophyl | i nePCT/RPI0NTIESS273
t heophyl linate, |ysine theephyllinate or

GO -Gr O IAg e Bt wh | e Dary EBi iR BRI oxy-
arﬁ%btaad A-Riddee 131- tatﬁtﬁh;oucvﬁtedesm@h@ﬁféta B.estél® 1-{[3-(4-
nedi canent s %éhﬂe used in the formof salts, (eg )

{[#s[Zflgre- Z‘ré exyhrnYdhPr Ry dioxyst-seetdyhddi t i on

| k i
CEAREIRERS (2 A uey K Akl gl
ylmmﬁ]mh@nw}t@ mblmhmldﬁe,dl sadrertheandyropound mdisadsss  in

el PotentaRentrERe: 72 AP aner v Aies, g Aeri

2@ENP o Edafnple RAe antjruae;iamaulaefthe Fotranmaichny 2diCSthvedeins
or di seases such as asthma and rhinitis. In one
aspect, the nedicanent is a glucocorticoid conpound,
which has anti-inflammtory properties. One suitable
gl ucocorticoid compound has the chenical name: 6a,
9a-Di fl uor o-17a- ( 1- oxopr opoxy) - 113- hydr OoXYy-
t r t Rj o
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asl ety bener-1bear- Tﬁﬂbhﬁﬂha@or?xébrﬁn@él%tsacliaé SHteAer, 100PD Gnd
arbothioic acid S-fluoronethyl ester. A furt her
dejinatifig.e gl ucocorticoid conpound has the chenical
name:
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active medicament. The precise dosage is either known or readily

ascertainable by 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.

The embodiments of the present invention described above are purely
illustrative. Modifications in detail may be made within the scope of the
invention as defined in the claims and the Summary of the Invention.



nmet hyl - 17a- (1- net hycycl opr opyl car bonyl ) oxy- 3- oxo- andr o

sta-1, 4-di ene- 17b-carbothioic acid S-fluoronethyl
W@2i02n138084a, 9a- Di f I uoro-11i-hydroxy WO 2007/ 138PGHEP2007/055273

PCT/ EP2007/ 055273 66 1l6a- wet hyl - 3-oxo- 17a-(2, 2, 3, 3-

t et ramet hycycl opr opyl car bonyl ) oxy-

androsta-1, 4-di ene- 17i -carbot hi oi ¢c acid S-cyanonet hyl

{[4-[5-fluoro-2-(nethyl oxy)phenyl]-2-hydroxy- 4-net hyl -
2 (trifluoronethyl)pentyl] am no

-6-net hyl -1 H i ndazol -1 -

yl ) phenyl ] car bonyl } - D- prol i nam de; and t he conpound
disclosed in International patent application No.
PCT/ EP2007/ 053773, filed 18th April 2007, in Exanple
24, and in particular the formwhich is 24C therein.
The fluid dispenser herein is suitable for dispensing
fluid medi canent fornulations for the treatnment of
inflammatory and/or allergic conditions of the nasa
passages such as rhinitis e.g. seasonal and perennia
rhinitis as well as other l|ocal inflammtory
conditions such as asthma, COPD and dermatitis. A
suitabl e dosing reginme would be for the patient to
inhale slowy through the nose subsequent to the
nasal cavity being cleared. During inhalation the
formul ati on woul d be applied to one nostril while the
other is manually conpressed. This procedure woul d
then be repeated for the other nostril. Typically,
one or two inhalations per nostril would be

adm ni stered by the above procedure up to three tines
each day, ideally once daily. Each dose, for exanple,
may deliver 5g, 50g, 100g, 200g or 250g of active
medi canment. The preci se dosage is either known or
readily ascertainable by those skilled in the art.
Al'l usage herein of terms such as "about",

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

i nclude the exact paranmeter or property as well as

i mmaterial deviations therefrom The enbodi nents of
the present invention described above are purely
illustrative. Mddifications in detail my be made
within the scope of the invention as defined in the
claims and the Summary of the Invention.
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provi des f @onPliti towatstamiine cthwidonublet welken thevetluind a first
condui t an I LSp er is
adapt ed sugﬂg{?ﬁ%{ %@%ﬂ%ttﬁépogﬁé M]aﬁg?één of the
pi stn mentiding nhé lpstig shamwenezvumalus@SrdmLé dupplyt befluid
fluid conduit to be pressurised to an exte
sufficient Wi ’?Td’()@v?qilé”s%a?ecppgm%@eﬁor%tl'v%ItBSH't? dosing
state to itghapfed};state thereby enabling fluid to be
punped t hr ough the fluid outlet. 2. The di spenser of
cl a|tﬂ?\elplstmlefthfﬁb%éaéécé‘?@%ﬁﬁ@rpqsﬂl%mﬁogv sidq ghe digeing

cﬁ\‘ﬁh i 5&r 5'??6‘@5&? ..n? at-ﬁlagsfjé?)%‘?Pﬁﬁfhé)ge&Il, aim1l or 2,
erein the first nmanner 1s
the seal is movable from a normal closed state, in which the seal

prevents fluid communication between the fluid conduit and the fluid
outlet, to an open state, in which the seal provides for fluid
communication between the fluid conduit and the fluid outlet; and

the dispenser is adapted such that movement of the first end of the
piston member in the first manner causes fluid in the fluid conduit to be
pressurised to an extent sufficient to move the seal from its normal closed
state to its open state thereby enabling fluid to be pumped through the

fluid outlet.

2. The dispenser of claim 1, wherein the second manner is opposite to

the first manner.

3. The dispenser of claim 1 or 2, wherein the first manner is
movement in a first direction and the second manner is movement in a

second direction.



movenent in a first direction and the second manner is
nmovenent in a second direction. WD 2007/ 138084

WERN/EFR8O7/ 055273 69 4. The di spenser of cl aP@m/LP2087/055273
or 3, wherein novenent of w®he first end of the piston

nme r in the fi and nd manners i s produced b
PRLIR PR T SR TR g B MR VS 1 i it e
of MW @istonSm eSe i RABSAFst OAndRBecONE BlanhBes Ps §578dLEE by

clainms, wherein the seal is a seal for opening or
m@r/@@ue@@ of HBe fligioa Bamber.inghefifet and seaged MHRINRTF- one
of the preceding clains, wherein the seal is biased

to its normal closed state by a biasing force and the
5.pr eskha dispeneer of anheorfd af the prededifi@ wialmsorvdherein she seal

lent to overcone the .Qiasjng force. 7. The
'Séﬁﬁﬁﬂﬁgers?mgﬁy'%ﬂ@”gﬁ%Pﬁ&“gﬁﬁﬁg Ing clains, wherein
the seal conprises a seal nmenber with which the
second end of the piston nenber is co-operable to
6.t or Mithdispgarer 8f afeO Ny ShENR &F eeding £13HNE, Wil fhe seal

ist BRas2RCcaRd i8N0y &im AN I Pic Ot atdTERPE, %Qahﬁeféﬁ%' and the

menber are biased Into a sealing relations
présswesaian of the Huid n tre uidibenr@duinhis h@ff@leﬂjdns@rerpgme the
mggﬂgqgﬂ such that: in the normal closed state of the
& seal menber is di sposed in a sealing
position which seals the fluid outlet, in the open
statﬁ]of t he sea} t he sea S dIS ose

7 anectid Hisboset ol BRVVHTGA! e Sarceding Yaiiia Jtbit the seal

coMMSlr | SBY &TBfdlal O ehisers @ath NRAREA! thet ¥ d g os el H’%Jdolston
and unseal i ng E§S|t|ons is controlled by the secon

MeAP &Hfis CReCRATP Nt ntatpeEhe $6al- The di spenser of any one
of the preceding clains, wherein the dispenser has a
conponent in which the fI uid outlet is fornmed. 11. The

8.di spEresa@ispEnsel adfncladn Wheviedenein hbed$emeudsendi gf the piston

d h wh fi nd
m R e oot ke teF Pk Hadid o Fgedling! T Radl
created in the fluid conduit is such as to cause

relative. , , , ,
. The dispenser of claim 7 or 8, wherein the dispenser is adapted

such that:

in the normal closed state of the seal the seal member is disposed in a
sealing position which seals the fluid outlet,

in the open state of the seal the seal member is disposed in an unsealing
position which unseals the fluid outlet, and

movement of the seal member between the sealing and unsealing

positions is controlled by the second end of the piston member.

10. The dispenser of any one of the preceding claims, wherein the

dispenser has a component in which the fluid outlet is formed.

11. The dispenser of claim 10, wherein the dispenser is adapted such
that when the first end of the piston member moves in the first manner
the fluid pressure created in the fluid conduit is such as to cause relative

separatory movement between the component and the piston member



separatory novenent between the conponent and the
pi ston nenber WO 2007/ 138084 PCT/ EP2007/ 055273 70
wakioch3soesul ts in the seal noving fromthe nor P&l/EP2007/055273

cl osed state to the open gbate. . The dispenser
of claim1l or 1.1, . re n the s ond
wilet eRu TS pdnSisea Buavita Tiam fhe s feRed itesb dherpen

stked.ative to the conponent between a seal i ng position,
in which the second end of the piston nmaintains the
seal in the normal closed state, and an unsealing
oSi ' i Gh ng, e
2gnab Heé;%tli?é?]gggl&tgggﬁo (?C&l tqje g%eérzrgsr{ Eﬁ%%e%éﬁaﬁred of the
pidicspereseperoifs robanmdld, thmewrepnnenefczrenondrrmm refattvleeto the
i ston er and the conponent are biased relati
oSt RERREn 20 p bk EOMRE b BRFEARE SrepRE A f the
pis@M IM@n{X06s tthensedldin e ndirsRengesedistatleqiandlanoundéaling
wherein the second end of the piston nenber

I's
PaRiRR el WRIGENR SARIHERNIY 6 Pﬁsé‘h” &3RPI§Sat\P EpRinivepdopt
itd BS@@Q%M]@GH the fluid conduit conprises the

auxi liary chanmber, and the auxiliary chanber is
adapted so that when the first end of the pi ston

Crmd@?srp%%sep tfh&‘a{rﬁr% Wﬂ%ngﬂ ﬁ]ﬁf,]lsgg&d)ves p[ﬁ‘hé piston

auxil'tary ch
meethendarendh efcoteomirst are beasbdrreldtivento tomesaadtiheg to locate
posi n to its unsealing position. 15. The di spenser
th8fse§ﬂ{)8cﬁ%j B tha %ﬁaj%‘gl@osghign'or 14, wherein the second
end of the piston nenber remains in the sealing
osition in the conponent in a first phase of said
T4vovehnhdispensae afi ¢lgtm mbdrsr 1andvhereimplatiesond eme of the

plls’t'?)%eﬁg'nﬂgerp@%%mbop ltﬂeeocirjnﬁoﬁelﬁ’trﬁrq?&%eaﬂtgwl?asr chamber

secon subsequent p ase venment 1n t
theeelaiw.eeht. thé‘Hmld|®pduﬁe¢ompr|aewtfweuaﬂiacc]/ aihiaen bert @n@l, the
wherein the fluid [ pgnser. i s adapt e he .
a0 EnbPer o) foaetoga iRy Wa8 sn i uphHgtn E iston
mehase afovEBVRNMBAE Ofstt Meinhier si fand pfedsbee nsSér@Gted in the
menber in the first manner and noves to the unsealing

a3y Gﬂ?@@lef nyhighs B8 F%ﬁ@é&ﬂ%n@”%fﬂis@%@'%Oewber
fr&h ktdeehiifFpoSBnab itHEnBESIEBABRr 1N

15. The dispenser of any one of claims 12, 13 or 14, wherein the
second end of the piston member remains in the sealing position in the
component in a first phase of said movement in the first manner and is
movable to the unsealing position by the fluid pressure during a second

subsequent phase of movement in the first manner.

16. The dispenser of any one of claims 7 to 9, wherein the fluid
dispenser is adapted so that the seal member is in the sealing position
during a first phase of movement of the first end of the piston member in
the first manner and moves to the unsealing position during a second
subsequent phase of movement of the first end of the piston member in

the first manner.



the first manner. WO 2007/138084 PCT/ EP2007/055273 71
17. The dispenser of claim15 or 16, wherein during

w0 b@7fi38084 phase the fluid outlet and the secPCHERW7/055273
of the piston nove in unisan relative to the dosing

ha r .and dur| the eco ase the, fl ressure
1E 0ol qRPEnSe! oDhaimsr S oE TF Bl S B s i Soadene
fldlb%lﬂlauah@tthangbdoha e@&(zﬂrt%eeai@t&f n &2 Ph StesorMeEReke to
18. The di spenser of any one of the preceding clains,

thghepeing chameii andcaHelDt t%s@@@”ﬂhpba% tthlﬁ’eﬂb'ttfﬁypr@ﬁsure
catulgsspd %I‘éﬂi %rrato:"z m%b?wqe'n?p&ﬂ% otfh C'flalcﬂb&ﬁet and the
the fi 0 nmenber has

wherein e piston

secahdtenaf oft thee pistordnosondei.t in it. 20. The di spenser of
claim18 or 19, wherein the second end of the piston
menber has at | east one outlet of the fluid conduit in

18.t tTHoU@penvbi 6hahl Wb of thaipeecadihd cMints, tWreerpinstianiiuid
menber. 21. The di spenser of claim20 when appended to
Coéldéﬂu'tnPal%eS\AﬁéQLégmt%QOdétOfItﬁﬁﬁStGHéﬂsmqeét | eads
directly into the auxiliary chanber. 22. The di spenser
of any one of the preceding clains, wherein the first
1%Bnd Tfe tdigpgrissr ool redaiter! §,s whgapinedhe ofirsta¢nchgify the i pieton

9405 Aot SHAMLALIG Ehadfhfy Al spenser of any one

prece |ng cla I'n"the piston nenber is
bi ased in the second nanner for resetting the fluid

di spenser and refilljng S chanber with fl ui
2t £ SN, Ol eHelsEh AT b o1 g HBSEHGRS Giecang SR iy the
pitit RIARBEF MAsCARidEEt oMebetiBt df theadlid esvddinli®tit tRrough

t he dosing chanber is provided for the fluid in the

WB'@b[ﬂWdt th usht el exiethoBistgn dheber. 25. The di spenser
of any one of the preceding clains conprising a
supply of fluid. WO 2007/ 138084 PCT/ EP2007/ 055273 72
21. The dispenser of claim 20 when appended to claim 14, wherein the

at least one outlet leads directly into the auxiliary chamber.

22. The dispenser of any one of the preceding claims, wherein the first
end of the piston member is adapted to sealingly slide in the dosing

chamber.

23. The dispenser of any one of the preceding claims, wherein the
piston member is biased in the second manner for resetting the fluid
dispenser and refilling the dosing chamber with fluid after a

dispensement.

24. The dispenser of any one of the preceding claims, wherein at least
one inlet to the dosing chamber is provided for the fluid in the supply to

enter the dosing chamber.

25. The dispenser of any one of the preceding claims comprising a

supply of fluid.



26. The di spenser of any one of the preceding clains
adapt ed such that the supply is selectively placed in
waee7088080f fluid conmunication with the dosiPQGI/EP2007/055273

chanber by the nmotion of the first end of the piston

within the dosin hanbe 27. The dj spenser
2457 "ofile BoeBECh RLSRY SR P AChYINoHaIS AdaRLSA Such that
th@osiigHly G asieefively Rab&d @ laRd Shaselidf @m riuevédidOwah the
nmetered dose of "the fluid for dispensenent through

dasieg fghanibrulyethe ZBOt'%eOfdl’[&‘faefH%re’lﬁ %n&h%@@téf‘ Miganber
wﬂﬁﬁctﬁ'@ @%Iﬁ ZE:I é/,»her ein the fluid dispenser is
d

ada 0 be repeat edly operated to di spense on each
operation a dose of the f|UId t hough the fluid outlet.

9. 1he dispenser, of cla t her_ cl ai
27 T ARRERE S, Ahyrefeh 468 Aeefintoifind. Mibarain the
da¥ing @ afribert iseadneferidte chRasiben fvengrevidihg 4 heetleréStdose of
manner the seal nenber and the second end of the
thifytigior dispsasemsné theauah e tyidotd!@inot her for

re-engagenent to restore the seal in the closed

state. 30. The di spenser of any one of the preceding
2&| ai The digpeneemnot aeyfang df thfr Qpemiémg ickimenhaiewdtientluid

d.é‘.&é ﬁsef%ga&)?@c! t%DY)%rT?Qﬁe ﬁ'ﬁh rétse ?ngﬁéeagg on each

S in the secon ' Eals el

opﬁranbera tiose bt tHe Wutdht ko uighr iSte Noidwetleaf f1 ui d from t he
supply, novenent of the first end of the piston
menber in the first manner conprises a first phase and

29i SRfOMspeidap estusRimphase anjoven@ntidim bpgehdiadt thereto,
5 ase causing a portion of the first volune to be
Whe

e @t themnchel desmey earrititrdrthigdinst iendoftthe pisigspmember
u t
in %é3¥lr§0ﬁ?ﬁg%q t\ﬁ%l Fé@t m‘er‘rqﬂ)ﬁ’eggg‘;‘flﬂnecgegénr%%%ﬁahﬂ%e Ston
mnmk:ememtovenrajateveseccmtb phaﬁerptmrmengngagmneetdmdestore the
fromthe dosing chanber through the

fluid
Seﬂ?un gee&? aﬂusltt ttovvards the fluid outlet. 31. The

di spenser of claim 30 when appended to cl ai m 24,

wherein the at Ieast one inlet to the dosing chanber
3Q-s ofEndisrenaer ff RBY Piraskimharecadiieglaim sy H&%@%H’t? fluid

diBh@s&r i¥YQoR09dfPERE AP deP20 M ADRRR €3 et 3ot the first end of

the piston member in the second manner causes the dosing chamber to
fill with a first volume of fluid from the supply, movement of the first end
of the piston member in the first manner comprises a first phase and a
second, subsequent phase, movement in the first phase causing a portion
of the first volume to be pumped from the dosing chamber back into the
supply until a second volume of fluid, which is less than the first volume,
is left in the dosing chamber and movement in the second phase pumping
the second volume of fluid from the dosing chamber through the fluid

conduit towards the fluid outlet.

31. The dispenser of claim 30 when appended to claim 24, wherein the
at least one inlet to the dosing chamber is open in the first phase and

closed in the second phase.



32. Afluid dispenser conprising a dosing chanber, a

pi ston nenber, a fluid outlet through which fluid
wadol7/188884li spensed, and a fluid conduit for CBCT/EPINGT/055273

fluid fromthe dosing chanbgr towards the fluid

n: the pj nmber a first
3 hatk 3uid A5e%a55r OB Ishich PrAGaNRS chaEsG: ertier Megoer. a
flAd QU nﬂoﬁbw\ﬁhfchomlbh\ﬁndaélmgp@ﬁbw)&dnd Ar owahcdituit for
fluid conduit towards the fluid outlet when the first

cagping Ui Jdn ithe £osings eharmRAAeoW R sathe/BuidP YIRS gowral:
changar s sl n’PémEPF hfa% Jlg'fﬁ‘& LR tqgﬁ'a]'g}gs% ?el"’??srtoﬁ"'\ﬁulﬂhm the

fludfroma su [urd when end npves
dosnnglclsemchmj fmanner relative to the dosing chanber;

whe |naonevva val ve i itted ston

oS BB THRY ad 1Fe (Dl ot bsr L B o aui
toledoneevayidvalvet adegt adetforst ehdliosedvaden 4 iest manner

pi ston nenber. is noved in the first manner and to be

rebeﬁéﬁa {hEe fAENEidEIHCS's afved in the second manner.
33. Jh?ordhﬁlﬁ%%nﬁ?é doki n‘bj ghiamder WHEIRLIA 468 ansaBY of fluid

valve Is fitfed to the first end of the piston
whenbide, figat, eMHemdiveseitser setord ahanger oeladde whekhs dosing
htaw?bgrne way valve conprises a fluid flow chanber and
noveabl e sealing el enment for opening and cl osing
the wheliedn f hownehaapevalvehés niiiteablte trealpisipnelmepiiter for

adapted to ve close the fluid flow ch anb en
caiibrg ebS alincoe! hoos Ratdiantstoint o8 Srigeq Ave Aghted to
bd tloskd WEh@Eﬂstb@ e et §s aPRed ihethfe' i méh@é\:‘ and to be

chanber when t first end of the piston nenber is

opfsv W enherdstogeisgnavedihéie sgeendrmandiespenser of
claim 34, wherein the sealing elenent forns a seal
bet ween the piston nenber and the dosing chanber. 36.
33 he 'Biespﬂé&nmaseofofailaiimn&’% whe3dn tikeeomre-wayheafeuisdfitted to
flrst and second regi ons between

fl h
th\‘/?hfi(')r\évﬁgpﬁ géﬁﬁﬁtﬁ” 8%%? i s noveable, the sealing

el ement being adapted to fit within the first region

to close the valve and to fit within the second
34-egi UIF tYSRYIEt RE YaIM 3200 2887/WReEHY the one-way valve

c&ﬁ/.?&@%ﬂﬂﬁé%&ﬁ chamber and a moveable sealing element for

opening and closing the fluid flow chamber, the moveable sealing element
adapted to move to close the fluid flow chamber when the first end of the
piston member is moved in the first manner and to move to open the fluid
flow chamber when the first end of the piston member is moved in the

second manner.

35. The dispenser of claim 34, wherein the sealing element forms a seal

between the piston member and the dosing chamber.

36. The dispenser of claim 34 or 35, wherein the fluid flow chamber has
first and second regions between which the sealing element is moveable,
the sealing element being adapted to fit within the first region to close the

valve and to fit within the second region to open the valve.



74 37. The di spenser of claim34, 35 or 36, wherein

the sealing elenent seals against a sidewall of the
waelo®inggoshanber and t he pi ston nenber when t heCETEPRD7/055273

end of the piston nenber noyes in the first manner,

b noflwdl abeto pas seal in
31 et TR Pe QTR B G el ML BB g Hidb i ent
e“alléj%‘@@idstaémél&élﬁalplo?rtt%ré Hsgrh%rcwmﬁaer tdhe the PisteARdm@mber
t he pi ston nenber noves in the second nmanner, thereby
when ofiendirstl end eb tbasﬁ'séwbweﬂ‘r‘ilé?rséwveﬁg'reltéﬁreh'ts’f y@nner,
I Qf (£ 7. Lei f.ar
wHARES AOTE i )€ 16 JHsd e HHE! P JRRaR, fERgves
gamheepysemrhaendmsng ahadn(ber) sidewallsaad ithg rebmmenterahelr when
sin hanber sidewall. 39..The dispenser o
ol e S FHE Baton T8tk ap Ve imae SEEPTE e e dMEreby
aliowingapii@do passRweubyhé Beanmy ement.t he first end of
the piston nenber relative to the dosing chanmber. 40.
The di spenser of any one of clains 34 to 39, wherein
3d.he aRakidEnsel w&.m $7202RE &G SHENGAN . 161 e DERIRB at
of the first end of the piston menber in the first
leasinaee ofe(iatiheesqadingheleduyitngn ¢ hhatstont aremberpiang (ii) the
f S [ t he seallng
seallthgeI%%%m tﬂ% tqj]% d(ﬁ &r&ﬂ%%na Sﬁr@%’?@f relative to the
p| ston menber to cl ose the one way valve, and (ii)
nt,.of the first end t he pjstan

sgor o Siationeer o1 4 060, PRI God 16 honBareins e Sealing

elbildnitNg ddipté@IbonE ovBaPehe meAYS ST thRefifRadid@f the piston
elenent to nove in the first manner relative to the

MEMAes et imseto the @pYiRgtaR@NRi- way val ve. 41. The
di spenser of any one of clainms 32 to 40, wherein there
is provided at |least one inlet to the dosing chanber
4G.or Thd dispgnsheréadny bhe ait claimasi4 doe39,nweerginoiedseehling
in a, wall, of chanmber uchthtafl t :
elthedt O 478 e S BRL R Ve Rt Jiouty Thotosnd of dbepiston
mehmettinl @RStirAN@anhBt eblading @ ﬁ%:@ﬁdmgr@raarﬁbet,hfer pumping
dosi ng chanber is disposed to another side of the at

flyidfeeMoihe detig ChemP s SpUseTEHbERAINI RiSTHeRJI M aveeln the
se@bﬁ@‘?ﬂ%ﬁﬁer ?&Sﬂvéh@ttherﬁst“dnf Slenttdt &f cltoes tﬁb%ncenway \f]alve

noves past he at | east one i nl et ( fromt
arfd r(sl rra@\eeament @ftthe st gy @f daeopistayvememnber rintiihe second

mfahﬁgF relative to the dosing chamber, for filling the dosing chamber,
causes the sealing element to move in the first manner relative to the

piston member to open the one-way valve.

41. The dispenser of any one of claims 32 to 40, wherein there is
provided at least one inlet to the dosing chamber for filling thereof, the at
least one inlet provided in a wall of the dosing chamber such that a first
area of the dosing chamber is disposed to one side of the at least one
inlet and a second area of the dosing chamber is disposed to another side
of the at least one inlet, the piston member is mounted in the dispenser
such that the first end of the piston member moves past the at least one
inlet (i) from the first area into the second area on movement in the first

manner and (ii) from the second area into the first area on movement in



manner and (ii) fromthe second area into the first
area on novenent in WO 2007/138084 PCT/ EP2007/ 055273
wQ@ 2orhssos£cond manner, and the one-way val ve | BCHERWDEOF5273
to open as the first end of the piston nenber noves
in the second mann bef ore passing the at |east
the poT T IRe: R dhe Aneaney Vb lLadaried Todes The grst

ehBeof GRCOMAoAM RN ert RvEShNtheC BadHIRS nfdmart B@foaé passing
| east one inlet through the one-way valve. 42. The

thg @bdaaelr 0pe Ie|eénm<n1 e ffist éirpa ttReeARie ityd gl p'ess into the
s8Rt &b d 0 trﬁeedgéﬂg Rbieind ekt %beﬁﬁ‘l‘\%}]gﬁr&% the

pl ston nenber pass e at | east one

onew g vatvet he flrst nanner fromthe flrst area into
the second area, whereby fluid in the dosing chanber
is unable to exit the dosing chanber through the at

abeasthetppenkét of 4Rim T wWhepsmnsre ovfe-whaivaldd iDadd@ted to
wherein the di spenser is configured and arranged such

be higgpt P'Hée‘ﬁlﬁ‘%?r By Tispt ©RE Bl dherPintabEtemSehmipgsee the at
ddst dri2 1@ (WhieRt mEBIHEIn the PR nh Ak $dr ﬂ%ﬁi tthQVhr”sf‘ ak 88 into

dosi ng chanber to a second position in the dosing
thhaabenrd aida wherely tfhed saciteddasingeehdmbet ihengbbohel exit

i L. ' he f d
HREBaein B bnarogr TebLeT inB R ke n IR, . osi £ on
towards the second position fluid in the dosing

IS ed .out of he dag chanber thyrough ,
4Bho e | 43eBNoe i unt ] 'S nd2s | FeereRy neoglPaigen i
cbigsteROsid BABngkdWiicAlthbhe one-way val ve closes fluid
conmuni cati on between the dosing chanber and the at

| easthediiét eAPeaf, th@riptonh@ em beytiSenav alpleds) inmthentrstiragner

B NEKir {7 BB%}E BEI hhg{ﬁdgp‘%ﬁ{gt bf?ﬁmb%? g sctﬁ‘:cg)ﬁrgg?o:?l’gon in the

position, I/nt osi ng
dpaingecmamheloagu tibeinf tha decmrwmanrtemV\faonhsthmeetd)md ghosition
?‘n& |r i and when the first end of the piston nenber

Ve ?r WYY second position to the first position

fl uiwhénlthe firbeed@shbges hamdefirsthmuakr tthigm ahe firgaplosition
one inlet. 44. A fluid dispenser conprising a dosing
twanasethe %p%lngtmﬁl%l’hﬁléjﬂd iy the dosing chamber is pumped out of

the dosing chamber through the at least one inlet until the first end
moves to a third position at which the one-way valve closes fluid
communication between the dosing chamber and the at least one inlet,

when the first end moves in the first manner from the third position
to the second position, the fluid left in the dosing chamber is pumped
through the fluid conduit towards the fluid outlet, and

when the first end of the piston member moves from the second
position to the first position fluid fills the dosing chamber through the at

least one inlet.

44. A fluid dispenser comprising a dosing chamber, a piston member, a
fluid outlet through which fluid will be dispensed, and a fluid conduit for
conveying fluid from the dosing chamber towards the fluid outlet;

wherein:



fluid outlet through which fluid will be dispensed,

and a fluid conduit for conveying fluid fromthe
waelo®irnggoshanber towards the fluid outlet; WhePE&I/RP200¥N55273

2007/ 138084 PCT/ EP2007/ 055263 76 the pi ston nmenber
has first end that acts as a piston wthin the .
dositﬁﬁ RigtRfh8teT ?Fthé‘? Ebz'ﬁﬁti ﬁ@dft}‘a% @°t 8fa RStARSYiyn the
dadh gRamiargyeth the fluid conduit towards the fluid

outl et when noved in a first manner relative to the

dosidlg chuBeINg dldd Hyomi Ithe ndesine efvamhgr dREeE thet Huid
fluid fr u il i iANg i
manner re gﬁu\?teﬁtegv)étrﬁée tfggifﬂjddmgﬁgﬁgg\)réﬁggnﬁq@ﬁ?ﬁu?dfIrSt
condui t hasnaar exdaEne to ihewysirtchehandeonamenber from

an .nlet,.jin the first end to an.oytlet, in the pi,staon,, .
Contitr arilifaoBE, satig dtimbes T TS o8, dosutPest uic
fluid di speasemovedi ng @& dcahd evddeir réimevghtovhineh dosing
fluid will, in wuse, be dispensed, a seal for sealing
the flui F"&MP¥: @Afch is novable from a nornal

cl ose@ fijatendut WA GR dlienseRlouheiRNbistdd W &mbet A%m an

~dispensed through the fluid outlet, to an open state,

inlet inheHirshengddalanopetet inhtdef pigtah meambet af arposition spaced
. shensi herefrom and a nenber novabl e between a

frﬁ@rﬁn% fi P%sn:d'positi on, in which the nenber acts on the
seal to locate the seal in the closed state, and a

eco sition, i ch enaples the seal to ve to .. .
48 po R IuRS ik erses it o g s fhis e Augh el dukoyin. in
usel G éi'@@énséd?eq g@é‘lﬁ@? SEBNES the Ad betIéi Wﬁtqm@&hbbgﬂletﬁaom

the second position in response to actuation of the

a fond! dile state, 4 wihigk fheupealdpep@ndarfludgd Reing rdiasensed

i (N j : 1) ' :
BRI, BB o BpBl 3180, FHRE 1nd Sxalhpel W
odtiade femddisgercding i thearb&ofri,r shdpasin emiber postvebladgaeimsten a

n%?%{eﬂsf?rﬁt ptfq%ufoﬁguht\}&chst%%l mienrrt1 Igersgc?tlsi 89 tﬁggs%%‘ler{g%cate the
seal in the closed state, and a second position, which enables the seal to
move to the open state, and wherein the dispenser is adapted such that
the member moves from the first position to the second position in

response to actuation of the fluid dispenser.

46. The fluid dispenser of claim 45, wherein the member is a piston

member.

47. The fluid dispenser of claim 45 or 46, wherein the member has a
free end which, in the first position, pushes against the seal to push the

seal into sealing engagement with the fluid outlet.

48. The fluid dispenser of any of claims 45 to 47, wherein the seal is a
resilient element having a normal state, the closed state is an abnormal
state of the seal and the seal moves back towards its normal state to

move from the closed state to the open state.



48. The fluid dispenser of any of clains 45 to 47,
wherein the seal is a resilient elenent having a

wmeronrassoss at e, the closed state is an abnor mal PCHERL0€7/055273
of the seal and the seal noves back towards its norma

state tg . move fromthe clgsed state to the ope
4§, arthe feiBsmrastonad Bt oo ue3 9aaspanempagiolgnne seal
infit31h6h slinsRefta gy whfenCihatdidst posii@i.ei n the menmber hol ds

t he seal inits abnormal state when in its first

position. 50. The fluid dispenser of any of clainms 45
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54 e ', O] peRlefob a5 (oIS M3 A eb ey g REpiasing
meckapeEagewhah kilaaesnt B seahter ié$ notal,bilasgdchgtatechani sm

bi ases the nenber to its first position. 52. The fluid

di spenser of any of clains 45 to 51, adapted on

5ACt UBtd GNiid tdisPeessubi Staim G, dwherdinethd SRBNSEmEhanism
cause novenent of the seal from its closed state to

bipges Hyem et Beeto B8 firghRosilignd di spenser of cl ai m 52,
adapt ed such that the pressurised liquid acts to nove
the nmenber fromits first position to its second

S5Posi theofuickdispFheerf pLirdy dif p@inseAdSdb T1.adda@2doen B8tuation

e B BEE MBI AT B WP L Res P RRE R BT p from
itd blesbd asategt of ibs openfstatiee bi asi ng nechani sm 55. A

fluid di spenser conprising a dosing chanber, a piston
menber, a fluid outlet through which fluid will be

s53i spensedid angpenskt b d1LRNEYI tadhpted GOBN @YaNgnhé | gHedsurised
fromone part of the dispenser to another part of the

liciid peeiseto MAve eihe mMe@ber strem ritnihEst Roasyios ta pesserpnd
pa/gfiqﬁ&%n t he dosing chanber for: «¢) punping fluid from
the dosi ng chanber towards the fluid outlet when
noved in a first manner relative to the dosing

hamper ., and.d) filling the, dosi hamber with fl ui.d
SEFone UBDAHsrcPT el Ao Wity aceetidd ia e so
ad#jtad i teepiedstifge dAsi IRMLid on actuation to a force which is greater

than the biasing force of the biasing mechanism.

55. A fluid dispenser comprising a dosing chamber, a piston member, a
fluid outlet through which fluid will be dispensed, and a fluid conduit for
conveying fluid from one part of the dispenser to another part of the
dispenser; wherein:
the piston member acts as a piston within the dosing chamber for:
c) pumping fluid from the dosing chamber towards the fluid
outlet when moved in a first manner relative to the dosing
chamber, and
d) filling the dosing chamber with fluid from a supply of fluid
when moved in a second manner relative to the dosing
chamber; and
the fluid conduit is located in the piston member for conveying fluid

therethrough as the piston member moves in the dosing chamber.



chanber; and the fluid conduit is located in the

pi ston nenber for conveying fluid therethrough as the
WEr®Uvassosenber noves in the dosing chanber. WPCT/EP2007/055273

2007/ 138084 PCT/ EP2007/ 055293 78 56. A fluid

di spenser, substanti al as. her ei nbef or escrjbed wth,
54t A olldle 1SPerab naubkiaRials & Mer lBgli e deahoRd oith
refér@ucestod 4 b4 inustrhiduiesFigarand 16 40br Figueass 16 14 or

20 or Figure 21 of the acconpanying draw ngs. .
Figures 15 and 16 or Figures 17 to 20 or Figure 21 of the accompanying

drawings.



