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Fluid D spenser Cross- Reference to Earlier
Application The present application clains priority
wo c@miiiipat ent application Nos. 0710315. 3 andPCT/EP2008/056655

0723420. 6 respectively filed on 30 May 2007 and 29
Novenber 2007. Field of the Ilnvention The present
invention relates to a fluid dispenser, for exanple

for a nasal spray, andHEluidhDispenser|y, but not

excl usively, concerned with a fluid dispenser for drug
adm ni stration. Background of the Invention Prior art
dross-ReferepeaseBarlie: Applicatioth spensing fluids into a

nasal cavity, are known from US- A- 2005/ 0236434 and

WO A- 2005/ 075103, the entire original disclosures of
THBI phedett WBplicRRnt tflimsPrRRfty f A8 YUREPERINE) appication Nos.

i ncorporated herein by way of reference. These
Oallgﬁégs%r%mto%ﬁ%@ & fespertivederfilefr onaglolfet 2@ and 29
% ing fluid fromthe reservoir through the

ou e outlet is provided in a nozzle, which
nozzl e may be shaped and sized for positioning in a
anitEH!é; Hhe di spensers are for dispensing a

f the fluid, they further conprise a
meteri ng chanber which is selectively placed in fluid
comrmuni cation with the reserv0|r t hr ough at Ieast one
Thet RiasREt dRYERHAN raleses tar fiukk d RaneE freeyrinple for a nasal
st%?v,Pgﬁeaﬁsespér@ucUFé¥Py t Bﬁt ”ﬁ&@rémé?\*ﬂélvbeéorﬁ%wﬁz?”wﬁﬂ a fluid
expanded state, 1n whic he metering chanber has
dfsne@sev&pm@ggamrustrahan the nmetered volunme, and a
contracted state. The di spensers further conprise a
one-way val ve between the netering chanber and the
Bagktetunshofcthe Bnvendimed to a Val vecl osed' position.
When the netering chanber noves fromits contracted
state to its expanded state, the netering chanber and

PF%S%Tr‘t’CfIJd aispdhsee€deid) fok WiSp &My TG i hhisdUkavity, are
the at least one inlet and fluid is drawn fromthe

kpewer VisPm | HEOA1AA051B23p1HAG MEMbEO-A0200P(07593, the entire
ofBlrfdl| AFCIBEATICEF Wrlich 3BEXGER SV BleiDabint Fathfly NEfitbers) are

e nmetering chanber noves
incorporated herein by way of reference. These dispensers comprise a fluid

reservoir, an outlet and a pump for pumping fluid from the reservoir through
the outlet. The outlet is provided in a nozzle, which nozzle may be shaped
and sized for positioning in a nostril. As the dispensers are for dispensing a
metered volume of the fluid, they further comprise a metering chamber
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
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expanded state towards the contracted state, there is
an initial bleed phase in which the surplus vol une of
WO bawd437md t he netering chanber is punped back PEI/BP1ME056655
reservoir through the at |east one inlet to | eave a
metered volune of fluid in tHe metering chamber. In a
final dispensi nﬁ phase of novenment of the netering
exhesfoerolwack of ofluids ¥aran dbeednetesing, chagbeast spees from the
MTTe N e j a [
HBolfE Sats itorgR, O TR O 351 TheLe | aRJARER bleed phase
irpvesishirthepsodplee dzalumehef ffluid dn céngs esetehiagocteambgr is pumped
val ve to tenporarily open _to enable the netered vol une
DRGK Bt A dFSP PGt (HEPUS 1€, atdrst eI ure JeRke,a Mmetered
velunaa gsM el i@ftﬂhedh%?cbﬂﬁ%dchéhﬁﬁéﬂuﬁrﬁfsa ¥ided ddp&hsif§phase of
2007/ 138084. An aim of the present invention is to
mevRmeet pfnshel Mateniag dEkpeRser Pagd toltsl copkgstRehtsfate, the
m&eréd fahthedbs PERE & thehhffie ih%!&ﬁhﬁ&eﬂsg)ﬁmped towards the
optionally 1 ncorporates the punping principle
odeswhpsetvd whesiy 2Io® 51236434 raasiunalp -d2@es/i0 thedBiid causes
Sunmary _of the. lnvention A first aspect of the present
e Rt VBR e ra Qb TrosiCaes ¥ el g noreBpliEliine to be
pwhipdd flet aes oatldesi ng chanber for a piston nenber to
stroke in and an end adapted for engaging a fluid
outlet of the fluid dispenser or a seal which overlies
dther fluit dipehket ahmehesits vRbydictiegsd aFiQRRR { k6 21 of wo-
fluid outlet or seal "The end may be in the"formof a
A-PB07/ME808ponent may be an assenbly of parts. A
first such part may formthe end. The first part may
be a cap part The conponent may be provided with a
Aseaim aof the poesant swehéica soto poovidega anmdeal diuid dispenser and

sealing fit in the fluid dispenser. The seal. may be of.
P! 1P FhRAnantE yipa-a i GAPeRg b baLAg cisBg eglo optionally
ifdorpbratas tthef phhﬂgiﬁﬁ”ﬁﬂﬁ@iﬁle Theclgosd N8 0BanRI05YBY 36434 and
a first chanber with the conponent defining a second
WRH05/87$193d pat hway bet ween the dosing and second
chanbers and having a valve to selectively open and

close the fluid pathway.

Summary of the Invention

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

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

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

The component may be provided with a seal on its outer surface for forming
a sliding sealing fit in the fluid dispenser. The seal may be of the lip-seal
type. The seal may be presented by the first part of the component.
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A second aspect of the present invention provides a

fluid dispenser for use with a fluid supply, the
waelr@pessesr having a dosing chamber, a fluid oUPCHEP20831056655

a piston nenber which is arranged to sealingly stroke

in the dosing chanber (i) inda first direction for

filling the dosing chanmber with fluid fromthe supp
Tagadqsing champesavan el ar fést ichamberawvipdneecdmppaent dﬁfmlng a

t I t r

566 SR B A L Ha B ML dolPE I 5pBond chambers
adclﬂ*faamm_mla valdé s setdutivelyr spers aatli advsd thenfluidopesthwidyan

t he second section and located in the second direction

relative to the second section, and the piston nenber

Al SeddhdCa8aSEANGF Q@Ekéﬁlny IBOSHERGA pPrbYidet Ne FIBRE @lbenser for use
section as it strokes in the first and second

Wity activignsyPiivit thaidjsRenseedaingd coRPaEY AambeRearfiyidroutiet,
C [ f:ot S LSt ;
2DECS E1SgT n ABEE WAHlcRis AP aRbEQ KBS sddlrohf St i Mle dosing
chattbea (seb atfarsselmelchgh)foccﬁﬂitra;:thwdtolalrtghdwambet with fluid from

sectio The out er. di nen n whi
e SHREY. AhaniDr 2. TRt arE Hitefilof thefistbdSE A Hlk Ramber
téwards bee iiuild h)u@Ifet,t behepeicotite giesingobharhiber $eal ﬂmyand second
forma one- Wgévr]t ol lve with the piston nmenber. The se

|

SkelOke obfditfR Iag) thefest 'ﬁ‘?ét@@a'ls %Volﬁ@rlt@@ﬁtg?ﬁ second

sB&E) a%'&ldldE%téJ“?n Rhat %bdﬁ%l"’@ﬁéctlawere@tﬁ)éofb 'Eﬁ@’%‘aercoﬂﬁysectlon
be provided wth a seal to sealingly contact th

agdcHmrl pistoni gieraber he llo@Wﬁjalheﬂ@I@bﬂQWTﬁ@n*@@él wrt’aythﬁe second
sgétlérh lftpstfrgl?é WQI@% fT—QF ?&HFHR@EUW t?&t onlyt hn sealing

row con or conmuni cdt i

cbhtaotlmtu e fhilr st aectlmmnnuzg;rpomloahof |theusteokésl um cthiesfirst and
%}/\de%ged fromthe fluid supply into the dosi ng chanber

SGh YWo"&%-on menber strokes in the first direction.

The f|UId supply may have an outl et positioned on the
iston nmenber to register with the second section of

ThREIgeS MgedRInBaY . Drneravided Wiispseskro faglingdy saa@Evith the
DL S, t t
RS I8, S mey 19V BRSO TRARER IOt WPKAS o flggfe8s than
the eviditthef dusfiray selcticbend(lesg thaadtke modthhef theusecond section.
supply) until the piston nenber sealingly contacts the
first section of the dosing chanber. The fluid may be
The seal may form a one-way valve with the piston member. The seal may

be of the lip-seal type. The seal may be located on an end of the piston

member.

The piston member may be provided with a seal to sealingly contact the

second section of the dosing chamber. The seal may be of the lip-seal type.

The piston member may be provided with a fluid conduit for communicating
with the fluid supply and through which, in use, fluid is conveyed from the
fluid supply into the dosing chamber when the piston member strokes in the
first direction. The fluid supply may have an outlet positioned on the piston
member to register with the second section of the dosing chamber.
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bl ed back to the fluid supply via the fluid conduit in
the piston nenber. The fluid di spenser may conprise a
wQo 20084958t ween t he dosi ng chanber and the fl ui BCOEP1088/056655
whi ch remai ns cl osed as the piston nenber strokes in
the second direction before i4 comes into sealing
contact with the first section. The val ve may be
Therfid dispensespeay g adanRtre Fuchsthaseist Ues. asTHe Pistp member

sﬁjr?iggr?ﬁetﬁe 98 &}P o%dflﬁfélcnw Eﬁ%g%@?&ﬂé@g H"s Ble%dﬂrom the

e f1Fst-direction around
dssialg vuhanfh)ese(eegt |b&¢kyto:cthtaaﬂt1s1 Bhpplyi)rsmulselae [ pnBtonTtmeember

SRl oo oS e ieF <R OBBh it fro fo e Gt diefuid may be

bfsd bA&k b sﬁ@ﬂumeg@w?/shé ekeFluiid cbRGuit i She ?)‘lf&@ﬁtm@mber
wWth the seal in sealing contact with the first

section. The one-way val ve may be adapted to cl ose

THRELHNRsH ér}}f:cor g?"&‘?ﬁpﬁgé %k\‘?ﬁvérbéth/%eﬁet?%nﬂosmg chamber and

I'rection. to a third aspect o
tlnenfbrnd iautlethehiehi empainsi desed q5| meoplsmerm‘:reenftxm strokes in the

B HchiBarbdtgnt AocEhRIRks Akafad BrldoRRROTE, rdt fection.
Thaeramay nval e fomhed én mnt fiserdrglin ithe Miegt sacton.i ng.

According to a fourth aspect of the invention there is
provided a fluid di spenser conprising a container for

Thef ilidddisBe eS| RthyC BB pted §dd|‘1' %&UEH@?IUWQ’S Bl $ Qﬂe first

menber arranged to stroke in the dosing chanmber (1)
dirertipgtargundctheonisten membefgorn Hee ¢esi w@l@maaﬂtﬁmtlmlw h:ontacts

the container, and (ii) in a second
tlgé ?'lé%tgl%cg 0 di spense fl ui d fromthe chanber towards

the fluid outlet, wherein the piston nenber is nounted
0 nove in unison with the container.Th n ma
The G-y valVs "oay B PaRPGEtnoRRt ¢ SrraiBig e Hdss o the
fifftesCRBNSH tHe HoSINFBINAEHE 5§ P PistbASRERBRridtEdkedNn the first
openi ng of the container. The dosi n% chanber may be
g

dp’ﬁéVP@lé’ﬂth Hﬁ%sﬂ@z'ﬂ?@a&)‘ﬂgtWQtWWGhd rfé’ﬁ*'sé@cﬁ'Qﬂ-V\hi ch
the fluid outlet is forned.

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

According to a third aspect of the invention there is provided a piston
member for stroking in a dosing chamber of a fluid dispenser, the piston
member having a seal mounted thereon to form a one-way valve, wherein

the seal is not an O-ring.

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

container.
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The nozzl e may be nounted on the container for

rel ati ve novenent therebetween, for instance to cause
WO b@spizion nmenber to stroke in the dosi ng chaPGBEEP20081€56655

nozzl e may be nounted on the cap structure. The nozzle

may be shaped and sized for insertion into a nostril

of a human being. O course, it could be shaped for

di fferent applications, for instance insertion into

i.ff. Lties.or Lgal pli ' t -
e St lyPE P SR Db L S5 Bb Rk f Brifhe container.
Theasapgstrachari smy codiasstoppepi ipsertedeiter ano openagt of the

Bosi.ti on in the dosing chanber. The rest position may
CBRWNSat ract ed position of the piston menber in the

dosi ng chanber. | n another aspect of the invention

there is provided a fluid di spenser havi nfg a cont ai ner )
Therdesing (ih@mbemeay Benrigvi &h a RezaeMifatheefluidbdispenser in

V\’mﬁ;ﬁﬁj‘?@hu&o&@ﬂ@@is%ﬂn@&ay fromthe container, a piston
e

er and dosing chanmbéer, the piston nenber being
conprised in the container or the nozzle and the

Qsi_ng_chanber, bejn onprised in the other r eby
e Sere geren: RRrERd hbs e Silrehil B8 AT movement
ticeepeswe e, Porstimgtanesizer chosestthekgistan trhemhesi tog stroke in the
chanber for filling and enptying of the dosing
depiagnelRrMB/Y wherein the fluid dispenser is adapted so

that at rest the nozzle and container are separated at

a first spacing, wherein for actuation of the fluid
Thegmzalsemayhke Mvuwited andthe@pstectiee noved t owar ds

one another and then returned to the first spacing,

and wherein the nozzle and contai ner areseparable to a
Thecwortles pay beg, stgpedt @nd tshd fdreinbertiin staca mgstrd of a human

i mpro rotection the flupd dispenser jn the event
DB e OF RBUEE db AtId beThamesh it areTappl Ghttgns, Tor Mstance
irbesiGRSIAto diffiepént! BotiDeEavaseecdr ebpithie abpi&tidrPto other body
provides a fluid dispenser for use with a fluid
asegpl y, the dispenser having a fluid outlet, dosing
chanber, a piston nenber arranged to reciprocate in
t he dosing chanber to selectively fill the dosing
Tokafiber dispdnderuiyf mavet ke bidsingl swepagiseandopimgs the piston
n'ful.nu] grtzcg %nr]etspe ition i i iti

position in the dosing chamber. The rest position may be a

retracted position of the piston member in the dosing chamber.

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

returned to the first spacing, and wherein the nozzle and container are
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dosi ng chanber towards the fluid outlet, optionally a
seal for sealing the fluid outlet which is novable
w0 e@ailes7nor mal cl osed state, in which the seal POIERING/656655
fluid being dispensed through the fluid outlet, to an
open state, in which the seal® opens the fluid outI et
for enabling dispensing therefrom and a conponent
sapyEDle tbea\m@né BORGIRY, Oredter pdeint th firtth shAriel theémprove

oPEERREn: BE Dea i, dfffieh Bl e o B VIR et o

dposping af thetfludt dispemset.he fluid outl et or enables the
seal to nove to the open state, wherein the conmponent
conprises the dosing chanber. | n another aspect of

Al fluttRsttdspct bR efie€ inverRicdVperides 8 Frlid Aprhsan eNBsY with a
for sealin fluid outlet of a fluid dispenser

flaishgkPBlYnd: %3 disRFnsRinbayingadi fiydaoutietstdasied chamber, a piston
ﬁ&ﬂbbpgrrtatﬁ%efdl tH rqac‘?b‘rtogﬁe nf"tﬁ@EIBEﬁingmﬂfa‘gnbé‘r wise CHSF'}Y fill the

vi ded a~recess a conponent I's seall
dssnn@ablh&mllmunmablféchInfrDma thecﬁhsd $upplgl artd py npViesignfrom the

SR bR d R EE oG PE PR BRI Wafa R Salthg the

flpas oUtlen viHieh ¢o moevisisie femsaawdrh&alfcloﬁd teate, 0 vhﬂch the seal
defl ected outwardly and in the outward p03|t|on

Preyeitsifiee hedngisPanseddhnpuah sharfiud jqutledy F%la,rpappen state, in
wHid 8ne -E@‘él %Béﬁs RRERRNd %YIeP?or”@ﬂSblﬁrﬁé’@ls%ern%m ’cr?éﬂafrom and

mat eri al or ot her type mat eri al which has s
anearopgnent eovaalg hgtvw@ amqrma}J first pesition, i Wsmch the member

sgglsgc'hﬁq‘llwar&R%F ollz'aacclEs ggf’cﬁ%ts %fl t¢> dt@‘fﬁ@ts' 3[‘ rfﬂ'f%aloggd state,

rise any he a I-on tUr €5 ot
andh&r sascpm;tq:)ssmfont, h/ehuchvamnsome duuc( oulet lve encirigd ahg seal to
enbo nts descri bed ference to th

S tHaTgR P Gurts. Wetens o HEPORS oo RlfgS the dosing

cheginéres of the present invention will be understood
fromthe exenplary enbodi nrents which wll now be
described with reference to the acconpanyi ng Fi gures

1Rfarfok A% 5 ectEiSﬁ FF{ @‘?/%ﬁfl?@t kRELfs pRRidEPYr &Rk arrangement
aw ngs gur es are perspective si de VI ews
fof sealingial filiid peutsar of ra fbidr diapersen tomphising esesrtl member
h'ao?ﬁegjnta' Afst f/\z';qc%r ForFlsgéJhrn% ItheA FT‘J‘.8 outlee fIsec(cj)nd face in which is
provided a recess, and a component which is sealingly slidably mountable in
the recess for sliding movement relative to the seal member between an
inward position and an outward position, wherein in the inward position the
component causes the first face to be deflected outwardly and in the

outward position the first face is able to return towards its original state.

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

original shape.

Each aspect of the invention may also comprise any of the additional
features of (i) the other aspects of the invention, or (ii) the exemplary

embodiments described with reference to the accompanying Figures.
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di spenser in a fully extended (open) position and
Figures I B and 1C respectively show the fluid
wele@pessesr in its rest and fired positions; FiRBCUr/EB208$056655
to 2Cillustrate the assenbly of the fluid dispenser
of Figures IAC, Figures 3A td 3C are cross-sectional
side views of the fluid dispenser of Figures |A-C
respectively in its fully extended, rest and fired
t g [ g 0SS t : :
TR8§é él? %the'r ngpfec%%r%%(?o [Ilﬁl%g F) t@edﬁ%sc‘eeﬁge'}rﬂféﬂtlon will be
uﬁclgtsteed ]frd)m ﬂweslea\m"r[gata/ ehbcek@lenas verge meitit nowi eirdescribed

ﬁ% d SB res ectlwga% % si de ¥| w and a
e eEFéLCﬁ TRERABN S WP X AWM ber of the
fluid di spenser of Figures 1 to 4; Figures 6A and 6B
are respectivel perspect|ve and cross-sectional side
S Y Agunes of| rewvindsf the fluid di spenser
of F| gures 1 to 4 which nmounts on the piston nenber of
Figures 5A-B; Figures 7A and 7B are respectively
FirrspedAi ve afd arewersmstiivenaidesi\dewsi ofsaoflug dispenser in

for rd se el enent . of the fI spenser pf .
opfirBate SRl AR EREY i Mronte SISPRRIA shops the nuic
drw@neér ah & gungsexBnBet o (ber) q:as:t&)n/\@hd/athgardﬁ awB esnd 1C
nd 8B are respectively perspective an

r%%Q?s%”%’c%“%éh%ﬁ% d{gReRsenn &S ﬁﬁ?%a'ﬁ%ﬁ'ﬁ%@%\‘t'oﬂ%
fluid dispenser of Figures 1 to 4 which slidingly

recei ves the ﬁiston menber of Figures 5A-B; Figures 9A
Figvdes BAate 2Edlpstcate e apsarspbycef the Brid dispenser of Figures 1A-
Cgross-sectional side views of a stopper portion of the

| uid dispenser of Figures 1 to 4 which nounts on a
fluid supply and to which nDunts t he piston nmenber of

Fi 5A- B; 10A tively.

o ES o2h 10 3T raes SEi T Bl T10E  Vigvis, Songr 1S, Hispegser of

Q:Turbﬂq,ﬁ CUiedpdtpranselitsFlIficxté®ed, rfeat 4nWiireh positions;
idingly nmounts on the stopper portion of Figures

9A- B; Fi gure 11 is a perspective rear view of the

TGFELS ST IR BLAdRy IRy e i ghaietne nu

déapenses pE€igures ¢ toed spewiny e tindeararsgrgaoentnal si de

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

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

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

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

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

way valve;
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views of a carrier nenber of the fluid dispenser of
Figures 1 to 4 which slidingly nounts on the nozzle of
WOr@anes140A- B and 11; Figures 13A and 13B ar ePCT/EP2008/056655

perspective views of a valve elenent of a valve

mechani sm of the fluid dispefser of Figures 1 to 4

whi ch nounts in the nmain housing of Figures 8A-B;

Fraujgs e8A 1ad B/ amBrameqte@bed:tarsmqpvf@eraswge@r@sseS%qwnaI side

VRIS STSE A o e off G i AigBZHE bPIHred 110 4 which
I spenser o ures ch inserts |n

srndxnglyeren‘el\fasgmeeﬁlsﬂd}Arr&rahelr aflFigkirgei68sB15A and 158

are respectively perspective and cross-sectional side

views of a cap of the fluid dispenser of Figures 1 to

@m«ﬁs CHA NNt $B Ofr el s pedtivelio ersfe @fveiagdr @Soﬁés&tlonal side

Igures 16A to 16J are cross-sectional side views of
VieyR fof el sfepRrefoRoB o 8 theyflyidiidishanser bt FiBHERR dsta 4 which

ﬂuri‘té d'a3ffi@ s@gg\r}gﬁm &5 ien %Séﬁﬂ“sttHe}':e‘%EBd ﬂﬁbﬁﬂBé‘f* BE Figures

sequenti al cenent of |lrquid therew thi
5@uBi ng primng of the dispenser; Figure 17 corresponds
to Figure 11 showing a nodification to the swrl
chanber; Figure 18 corresponds to Figure 4, but shows

FmrébtmmainidVQOBi @rese@épatwawgﬁarmﬁecmé & ckbsB- dectuonal side
es 19A and 19B

i spenser of Figures 1 to X
f“é’&%é’ 13 Vgl ep@?stB@cE'Wedbﬂ?&né%g’é Fgei§Sodafo & (‘N@'Ch S"d'ng'y

Yo B8 dﬂ‘tﬁ@&or;b%zlp%rﬁm%ﬂmqu}e?ga\uee 18; Figure 20
corresponds to Figure 4, shows a further

alternative tip seal arrangenent; Figure 21

FRRITECPPATIS pLAJEAUE St DUl SPONE (208 LPENREEL S 0 ana 108

arr ment “for di'Spenser 0 res
shoW(nng svﬁrlgnhramb@ZfArmadi in2Beagred faepdhetresfel y a side
view and a cross-sectional side view of the sealing
pinin Figure 21; Figures 23A and 23B are respectively

FRRIFEPECIA R dandBCERS fesRGtiveRabedfietiveedrd @roédiBectional side
backing plate in Figure 21,
views of a carrier member of the fluid dispenser of Figures 1 to 4 which

slidingly mounts on the nozzle of Figures 10A-B and 11;

Figures 13A and 13B are perspective views of a valve element of a valve
mechanism of the fluid dispenser of Figures 1 to 4 which mounts in the main

housing of Figures 8A-B;

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

in the nozzle of Figures 10A-B and 11;

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

main housing of Figures 8A-B;

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

fluid dispenser of Figures 1 to 15 in accordance with the present invention
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Fi gures 24A and 24B are respectively perspective and

cross-sectional side views of the nozzle insert in
WO2@anes724; Figures 25A and 25B are respecti vePgI/EP2008/056655

per spective and cross-sectional side views of the cap

in Figure 21; Figure 26 is a%ross-sectional side view

of another nodified version of the fluid dispenser of
shpyingsha seguentialbedvapcentent ohliquid therewithosduriea, priming of

: Lewed in a section taken perpendicular to that

tﬁﬁbﬁﬁéﬁ¥é§ 3A to 3C Figure 27 is a cross-sectiona

side view of yet another nodified version of the fluid

di spenser of Figures to 15, shown in its. fired .
i EB T onCoBBEPUIEh o Ak Lh ARl Pang MORITTREGg the swirl
chgflpesed at the end of dispensing; Figure 28 is a
perspective view of the forward sealing el enent of the
fluid dispenser of Figure 27; Figure 29 is an enl arged

t ' f al terpaty veqtipeseal ; ;
AT RS o sk 288 sherppive i seo
aFiangessergd@ar dhe fB@Bd@mpenses peEiguves \t oet 3pecti ve and
underneath plan views of a first alternative stopper
portion; Figure 31 is a perspective view of a second

Fajures NdA \eeidst oBp&te pespdctinelyFbarspcBilel $nd cross-sectional side

perspective view of a bottle for use in the fluid

Vi eh s nezzle hessrhvie fidWR: 1&i gure 33 is a sectional

pl an view of the bottle of Figure 32 in a stopper

portion; Figure 34 is a side sectional view of the

Fraure 2@icopaspends ftoFrigure: 42 bukoshinwsl a furbiineragtteenadive kip seal
f tion of a hand-held, hand-operable fluid

ab'ifég gﬁi‘%ﬁ:tg system Figures 35A and 35B are perspective

views of a bell crank of the actuator of Figure 34;

Fi gure ,35C corresponds_to Fiqure 35A, but sho t he .
FGTE 2larfeiGsPPBRa: FonF OB S udncPus oy dbr aavBy Sealing
atRf geehattfoF thEifR afspePbenBfl FiRRRegeoPEs spect i ve

views of a |lever of the actuator of
Figures 22A and 22B are respectively a side view and a cross-sectional side

view of the sealing pin in Figure 21;

Figures 23A and 23B are respectively perspective and cross-sectional side
views of the backing plate in Figure 21;

Figures 24A and 24B are respectively perspective and cross-sectional side

views of the nozzle insert in Figure 21;

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

Figure 26 is a cross-sectional side view of another modified version of the
fluid dispenser of Figures 1 to 15, being shown in its fired position, but as
viewed in a section taken perpendicular to that in Figures 3A to 3C;
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Figure 34 on which the bell crank of Figures 35A and

35B nounts; Figure 37 is a fragnentary view show ng an
W@lkaosn#et4 ve configuration for the piston nenbRCT/BEPH08/056655

val ve el enent of the fluid dispenser of Figures 1 to

15, 16, 26 or 27; and FigurelB8 is a fragmentary view

showi ng an another alternative configuration for the
Figuseod/ rie b Erosenseciiginge sidee ivigw offyathangther dnafiSiednsesion of

i . o1 ai .L.ptLi .

o T Periel Y prich g2 TSy SFRu if egufhelB05ikEh, Bl win
tide sipr sqatl iaorenafennamt having iraglosee @it fthe ezniboefddispansing;

according to the present invention, any terns

concerning the relative position, orientation,

FRARET 2RIAE pRrspIctiQEtViON OF tHOYSWRIK dalmgdeN®ent of the fluid

feature Ee_. g. "forward", "anti-clockw se" etc.) relate
dispepsen ot AWUaR Zdigement of that feature fromthe view

poi nt shown in the specific Figure or Figures to which

the description refers. Mreover, these terns are not
Froparat 200 ibean i entiarged ofraghensaryangeweof &or atthenative tip seal

invention,. unless.stated ot herw se.,-Furthernore, in
o RESR ihioh e i MR RDRSL PP ERRS R '

di spensers in accordance with the present invention,
the fluid dispensers are for disgensin a Ii%uid and

Figyres S04 and SOB; e Faspeatively RespRestaie eid tpgerneath plan views
of &St BiteAatife stbpper @eprphary fluid dispensers shoul d
A : !

e read as meaning |i1quid. The liquid may contain a
medi canent, for exanple suspended or dissolved in the

Ut TR IR, U L s B ARl BL BBl b,
US- A- 2005/ 0236434 and WO A- 2005/ 075103 supra. Like

PRI oade PREReSTY Bttt € ARG urbas e, EERG disgenser of
tIea s edftionef erence. Figures 1 to 15 show a fluid

di spenser 110 in accordance with a first enbodi ment of
the present invention.Referring t o Figures 3B, 5A and

FRfdret 8 iglé“s@cgbﬁﬂegﬁa‘ﬁr vias ¢ ﬂﬁiesbeﬁlé%m%uﬂelﬁzofn a, stopper

enerally cylindric formwhich I's nounted t o stroke
portiereci procal fashion along a longitudinal axis L-L of
the fluid dispenser 110 inside a

Figure 34 is a side sectional view of the fluid dispenser of Figure 27 mounted
in an actuator in the formation of a hand-held, hand-operable fluid

dispensing system;

Figures 35A and 35B are perspective views of a bell crank of the actuator of

Figure 34;

Figure 35C corresponds to Figure 35A, but shows the bell crank in relation to

pusher surfaces provided by the actuator;

Figures 36A and 36B are perspective views of a lever of the actuator of
Figure 34 on which the bell crank of Figures 35A and 35B mounts;
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dosi ng chanber 120 defined by a main housing 112. The
pi ston nenber 114 is nounted t o stroke between

WO ersasstiand rear positions relative t o the dRGI/RR2008/056655
chanmber 120. As a piston, it will inpose a punping
force onto fluid within the dbsing chanber 120 as the
pi ston nmenber 114 noves within the dosing chanber 120.
Fisgirehdivs @ Airdanganiasy sAcwrah BN gtaiealiaimatheusoniiguration or the
i R e S Cur R PR A
16p@6«ﬁﬂﬂ%ﬂaadlal bore 112c into which an annul ar
shoul der 112d projects t o create a restricted bore
section 112e relative t o forward and rear bore

FRRfe 088 1d2f Aigmetics Se%wnsﬂbwl'\ﬁj %hdea@éth‘éhe alternative
annul ar shoul der 112d. e rear bore section

cgefigwadionnfor dosimefoonaepreriang vatye fF'@mﬁé\td)@B@tfﬁtb% dispenser

tihe kU 112a is provided with a pair
O%z:?dgﬁtegerlﬁg %%u? e?ér???%;ly beads 112i, the purpose of
which will be explained shortly hereinafter. The main
| s_injection noul ded
T T P Ter-pl astics materials
coul d be used. Referrl ng t o Fl gures 3B, 3C, 8A and

t he dosi %chan‘oer 120 is cylindrical and
Iwhﬁxfoédpww% ﬁ@@ﬁowqfhn%é'mleﬁg. IRESffapmBadiments according
ta_hawéjoﬁr*e@@nﬁh@ﬂ/’%ﬁfloﬂrzoaWstécrﬁ{é"’ad'cﬁ\c@ﬂ‘i’inbe%ﬁe S?@I"a’clOBS position,
120a, 120b. As can be seen, the forward section
orienpatiaroweenfidiatione diesstiopeer |F6ﬂVG._f2l@It ok @t@pen'j@gture (e.g.
N » 1R h r r
e SRRt T a3 KRt Ao s 2P Bshlttr that
fezote dronh 20a. vidw péIQMhownFlrgmeaSpéﬁclamgL&B,oraFuqueeesto which
one, axi.al ve o flute is fornmed in the st o
oG iBYoF R Sy MoEeer EAGRRIESHENT 21F 1Rt DEARE P (e imiting
ohde #i&endérahel s thl hieHeabn A0AIRS istaveabshefRisebe
sel ected. Where plural flutes 120d are provided, they
are ideally equi-angularly spaced apart, as in this
parti cul ar enbodi ment. The forward section 120a fornms a
F %Fh'\‘?)gech?'fﬂﬁrfo%\/\ﬁﬁ% 'B‘ésgﬁﬁtlénvé’l* 'éQEnFHIartyhﬁufcl \di s‘béansers in
or di spensenment fro I Spenser 110. The net

aamndraecaayvntie BEe npcerS@Inttnreeentm thesfhugi odlsPensers are for

diigple%}nrg 'Il\é% @Sargélgllfrje\"ér%ngésc'anﬁerd”% relation to the description

of these exemplary fluid dispensers should be read as meaning liquid. The

liquid may contain a medicament, for example suspended or dissolved in the
liquid.

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

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

various exemplary fluid dispensers for ease of reference.

Figures 1 to 15 show a fluid dispenser 110 in accordance with a first

embodiment of the present invention.
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can be arranged t o di spense the desired netered

volunme. Turning back t o Figures 5A and 5B, the piston
wOorewwBa457144 has a forward section 114a, a rearPGEEP10081056655

114b and a central section 114c. These are arranged

co-axially. The rear sectionlia14b presents an open

rear end 114d of the piston nenber 114. The rear

section 114b is cup-shaped having an annul ar outer

RS EgUE, 2B 40 5, AL 08 AR, PRt memoer
1144df g@heraﬂbyr ol red réasad t fioonm wman iis rmolntddatal spn‘cﬁ@em $eciprocal
114.

the forward end f the

o o aace | Brotsdmal s, s Be ot e pispelsgr Ligyinside a
dbﬁ@@"@fﬁ%%e@ﬁid"@eﬁﬁé(\!\ﬂfﬂaeﬂﬁalrﬂ'ﬁf‘usm q 19entrhal piston member
section 114c connects t o the forward and rear ends

11448, MeyntedatRi sEekpractesenforyaet ARH MSaF @0ﬁ6twv§rnelqt1vq to the

SsfPleTnbio teske P gn L0 BinddeqdanapgEiabaito nuc

withis tparddsing ahaebieodi2tens the tmsttolnemeen@r bi4 ghawss within the
4@ pl a tlc % rial - see Figures | At o 1C), as wll
6aMde & "nore detail hereinafter. The bore

net wor k 114j consi sts of an axial section 114k and

plural transverse sections 1141. The axi al

%&Tq%'mi'ﬂl@r%%tgérﬁﬁd BBr Wae &“%}nfr‘r%'%g dd4ris 5&&1??@3’ a tubular
baag}mzb @rd‘nﬁzf\)oﬁu"cﬁ éﬁ%nlﬂ%ﬂﬂ%%é ha JpnpedjBads. Ca¥kt dibular body

a | unction 114 ransver se bore sections
112a1h@5<taéh@ptena¢mmi @éley bonewai af yinte ovhicle spre@nnuéar shoulder

1§96 e RO DASLLIG LADE G SIUYTDE" RILIGL s forward

surfac € central~sec € Junction
aihﬂ14|:ear boreoseetidnsvit Bf t the2gxdiapoded e)nsertheorsidlel@k th&hennular

B e T ot ditler gD n bl o Rk TRO A faamber 120.

Tﬂ@h“@ﬁwaﬁﬁbectﬁ&ﬁmzmcﬂ‘ thé&ubh?d?r%’cﬁiy%lb@"@ pPOGHE@NSIth a pair of
1141, but one or greater than two transverse bore

Oyt thﬁ%n'kf%rlﬂn@'aﬂ)é)%d112hetrTeorP\NélPQiSQ)|§énWH§§ mlth%leéplalned
sﬁbrﬁt@/ ﬁ@,cﬁljgf@g in the central section 114c. The piston
menber 1

is provided with a plurality of
axi ally-oriented grooves 114r about the outer

Re“n%ller%'ouyﬁ% glrl(ﬁovlﬁst%%mémet))(cga%rr\]ﬂ%nt is injection moulded from

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

Referring to Figures 3B, 3C, 8A and 8B, the dosing chamber 120 is
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 120s
tapers inwardly in the forward direction F (see Figure 3B) to connect the rear
section 120b to the forward section 120a. As shown in Figures 3B and 8B,
at least one axial groove or flute 120d is formed in the step 120s. In this
particular embodiment, four such flutes 120d are provided, although another
number may be selected. Where plural flutes 120d are provided, they are

ideally equi-angularly spaced apart, as in this particular embodiment.
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rearwardly froma rear surface 114s of the annul ar
flange 114i in the forward section 1l14a to an annul ar

WO 298145914 on the central section 114c rearwar dPOF/EP1968/056655
forward openings 114q of the internal bore network
114j. The grooves 114r are addanged so that at least a
ortion of the forward openings 114q are within the
Sﬁcf@V\@QrdliﬂqfthfAltZDp fpems a1 mafedng tchankgrwhghseetersrm volume

g%omﬂ%tfpfan e n%%ﬂi [o {)Wéa? or reﬁlgepétl?&he ﬁga‘sﬁ@géﬁ Yolume

nnaw apdgil mucmlmm skmttﬁhmaal oslyaiflestrativé dshtheafeixedispenser 110
ei_.ng_round on, menber 114 in this

C@ﬂt?@d?rﬁéﬂge‘? g ﬁ AT YRl py | ene

(PP), but ot her functl onal Iy equi val ent plastics

materials could be used. Referring to Figures 3B, 3C,

Temigado s te IﬂgLﬁfe§t5ﬁ‘1 FrenBBr the pisten Mmember ilid has a forward
s%gﬂg@ﬁ alissect iagr LLé6oR {1 a0 ée@ntﬁaqaééc]‘ﬂi%neﬁ?ﬁ@mThese are

whi'ch'provi dés a pernanent dynam C i ding) sea
abaingedrca-hrigfiyst on menber 114 and the rear section
120b of the dosing chanber 120. The rear sealing
el ement 128 is fixed to the piston nenber 114 to nove

Tha reat seotivmeanawi preseats Miabpehaiear endnbL4dbf the piston member
subst antl ally no, relative axial novengnt therebetween

144- t ndPpi §&8n sechiglr 111k ds r crshpRed hhawngi g M@y outer
pé?lghegé]%éﬁairlﬁe@)h'lé?‘g d‘éhﬁ@?rbtn i]n%érhaﬂ é%fwttyhﬁlhf Ha%ﬁﬁ.}f a mouth

type, being provided with resilient, annular seal
1lAgsvhizBeopens8Db the riees endrivetd and rear ends,

respectively. The material of the rear sealing el ement

128 provides the sealing lips 128a, 128b with an
Thehfereatd cattien dl1adisrsatideshdipassentbehedalwag] ehgdsl 14h of the

128a, 128b h ve ter dianeter is greate

PSR TTRETRR A o1 ARdbEroB] SEHEOT ddAauenRgsehaRnular fange
13a¢tésvakdlPof teefpRird kedseH.ng 1ips 128a, 128b are
conpressed inwardly by the inner surface of the rear

dosi ng chanber section 120b. As a result, the bias in

TBE ce?ﬁ?él'sr&tub ?é‘nné&?%% Sroa¥d %ﬁﬂ' Hefég'ého%”ﬂf% 114b
e 1 nner sur ace of the rear 05|ng chanber section

abdodmiges eannearaial bgreahetmmtk 128j faumpidcer theongar secsion 120b
o“ l%rth(gld‘Et)rsmg C am er 156 In fluid communication with a fluid supply 170 (in
this particular embodiment a bottle, e.g. of glass or a plastics material — see
Figures 1A to 1C), as will be described in more detail hereinafter. The bore
network 114j consists of an axial section 114k and plural transverse sections
1141. The axial bore section 114k extends forwardly from a rear opening
114m in a forward face 114n of the internal cavity 114f to a junction 114p.
The transverse bore sections 1141 extend transversely, inwardly from
respective forward openings 114q in the outer circumferential surface of the
central section 114c to the junction 114p to connect with the axial bore
section 114k. The forward openings 114q are arranged equi-angularly about
the central section 114c. In this particular embodiment, there are two
transverse bore sections 1141, but one or greater than two transverse bore
sections could be used. The forward openings 114q are also recessed in the

central section 114c.
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which the sealing |lips 128a, 128b depend and which

fits on the outer surface of the piston nenber central
WG ewBieRT1414c by engagenent of an inner circunPE&r/BP100$56655

bead 128d of the rear seali n? el enent 128 in a

recessed portion 114w of thelg@entral section 114c of

the piston nenber 114. The tubul ar body 128c has a

| engt h such that, when fitted on the piston rrerrber

4 t ant . eng i aI

ThE ok AR5 38 AR By ol orenced

ghbowesl I1]f4rr tafm:rutbehseente‘rr qreripihguy e SBhEhgt-odsm r]e]aqrr extend

end of, the rear sealin 3 bear in
SRl Srnop rea subc TTES of g "SRt Pl ol 1137 in the
fovevErer sddfbn as4a tesH analilavhiish1 e ofi m@rﬁeﬁtmts@hon 114c
bead 128 is di sposed at the forward end of the

reavnaygedf H@ﬁ tfeomard, apenmes sl g é%ﬁgt@ﬁemefmaé\}i@ﬁ?snet&\fork 114j.
TﬁHb;th Faﬂdr %révﬁj?éli%%d &loath e aefb e QDWW F’fth%b%rward
sea

rea i ng el enent on the prston ne

opehigsi hidqddt withiakhe groowsgli4s 7A and 7B, the

pi ston nenber 114 further carries on its forward
section 114a a tubular forward sealing elenment 148 to

Af O Padt mymanifcthé%irvda}rmlgéeaml 1bﬁ beehie brseopirﬁémrmer 114, which
menmber 114 and the forward sect

i on Oa of the do
eéF?d]Péefor%d'Ymﬁ'foanMF cﬁ@f‘igﬁg1é4b§?t‘ih@ulf%"r"\’ﬁfﬁa§@d %W%ehas a

tﬁéﬁé@ﬁr'&?dﬁ%%e&ﬁn%‘l‘%ha@é \)Mth'théeapﬁé%%rb rbind&d e
detai | hereinafter. The Torward sealing ef ement 148 is

also of the lip-seal type, but this time only being

0 res lie
TRECKISEG Moo "3 o @RBHLFRSER Al HABARY from
pﬂnmmop\ﬁlehes(@Pohaut btteeri ﬁmnetuodaldmeqewadﬁnttdriasm&amaterials could
dosi ng chanber section 120b, but greater than the

bEARED- di amet er of the forward dosi ng chamber section

120a. Consequently, the forward sealing Iip 148a is

able to be biased into sealing engagenent with the

Riefereindsta Fisesf3R.naCr 6AvaNd o sthegPiskrhReMEeE tlilgncarries on
it% zﬁsﬁe\@c bhllkleﬁlcogﬁf)v%? re%E%e%ﬁ’r‘i r%ﬁéﬁ@'lb@%ﬁﬂfﬁarﬁg)}ndes a

y mount ed on t section
ptehmaapest aynasribdslidihg) skeah bebweenighaipistonhefamber d14 and the

48 co se r bod 48b
e h DR e B dGTTY ich3ihsd AP et P plggaent 128
|Siﬂx@dlt6|thecm§ﬂ©ﬂeméaﬁbé}0134 tdMove in unison therewith so that there
is no, or substantially no, relative axial movement therebetween as the

piston member 114 strokes in the dosing chamber 120.

The rear sealing element 128 is of the lip-seal type, being provided with
resilient, annular sealing lips 128a, 128b at its forward and rear ends,
respectively. The material of the rear sealing element 128 provides the
sealing lips 128a, 128b with an inherent outwardly-directed bias. The sealing
lips 128a, 128b have an outer diameter which is greater than the inner
diameter of the rear dosing chamber section 120b, whereby the sealing lips
128a, 128b are compressed inwardly by the inner surface of the rear dosing
chamber section 120b. As a result, the bias in the sealing lips 128a, 128b
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t hrough the forward sealing elenent 148 in which the
forward section 114a of the piston nenber 114 is
W@ ktodakd7y4 nount ed. The bore 149 conprises for WweCT/ER2908/056655
rear bore sections 149a, 149b and an enl arged, central
chanber 149c. The forward and5rear bore sections 149a,
149b respectively extend fromthe central chanber 149c
meanspEren§ealingly rengagewkred irmed swiaceeptisha 48ar dpagy ehamber
sEE‘t?orf wgrd sealing elenment 148. The forward end 148c
'S provided with grooves 148g which intersect the
forward bore opening therein. The central bore chanber

9c i s provided w r of dianmetric
ThEsiesSigE SmatnlofERibr ik paRipuids, BBBY°Fobe from
wHiEh kigé sEh Bpd 1418201 28Bed dieHldoan dVHIE filsl8nithe outer surface
| ocated i nside of the central bore chanber 149c. The

of diher RiSteBr BerPeh SENTRY Sashiont LAASviRY S@T%Qﬁm@f‘ﬁ &f an inner
cfre Wél‘én@l:%qj HERF 1980 vekhs r%%?dsﬁaﬁigge%@#’tof‘l@h@ a recessed

ectlve engage the annular
ppr@mmmm‘aﬁrtmamentratjsbctm e sfitUEngismrvmmbeoflm The

td ot Bl faeiaRes 3o Ra R Mk, St BreBli i By BRESH member

1fiar vuaafcd/ets-e@bbs@rmiaﬂv&hte e‘ﬁt&eraehaltement of tihe thE’GDBectlon 114c
is delimt rear end wal l

RBUB (NG FETARILI A £ Ml 0" PESEeD, HOMEFELIE Hpphat the
ré‘é\deﬁerbfetrr’%eFé’art %Ifn%aémntpq?%ttﬁ&ﬁsojg[aﬁﬁ& Ry Y@f’ix\%rd end of

sealing element 148 relative to the piston nenber
the rgar isertien Wm@ﬁtth@mlsm member udid asnd esHlt aediich the

c?é?’l:ﬁ%férfé%t%n%a%r ?a[]%(a #)%ébd(%te%hg f%rwgf'cgl@'n%l %?)theTPeecessed

di g novenent 0 ston menber section
pbitdan i1l 44h eTHie avweand) eseerht pm@veha‘remn sddmtanﬂam/ boe\rmwta relative

val ve, The o C ed when t
o FReNebeny Bh e etaaa HeEwany 12ES0F 256 piaoh méfber 114.
position relative to the piston nenber 114 and open as
the forward sealing el enent 149 noves towards its
Y

Nogt aferripst agdisionp meF&U!rQ% 1h anie 7By dhenPisEerhapember 114
fqrmer BSrrids bn l?c‘% I‘Si’\ﬁﬁf‘f@§§&id 17856 AR ALt f(ﬂ‘W anﬁaﬁl% element

hi's end, e understood that t
1f48atogéorm4a df/oamsc aslﬁdlioghitseghbes\eaen abai pistont heember 114 and
trfwé)r 0 war secémgdl%a to e orsﬁwlg C amberaErESr b%ftlgonly during a
particular phase of the piston member stroke, as will be described in more

detail hereinafter.

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

with the inner surface of the forward dosing chamber section 120a.

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

the forward section 114a of the piston member 114. In more detail, the
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when the forward sealing elenent 148 is in its

rearnost position.l n operation, as the piston nenber
waehsssy7okes forwardly relative to the dosi ng RECTERBINS/056655

120 (see e.g. Figure 3c), the forward sealing el enent

148 noves forwardly with thelfiston nember 114 through

engagenent of the annular flange 114i with the forward
ferardegqalingriewent Hetcedmpaibed @rtwibsirinrdy 1488, fropugvhich the

%El‘ﬁq%qﬁjt on rre?oé%nﬁﬂ%n%ﬁy%@ﬁé?g s?ro egg\% e‘?ﬁ]%ldgfbsc’)re 149
trurlwghothmfarv\saealseragngleéemeht ]144& mMnicsH khok figrveeal seggion 114a
o DEROGREd ot et i 5 Red 2 b 185 B orses

féra¥arar dnRosehf Ofort steléﬁloﬁ@dl@éa' tmdor o darst eRlsegedS central
delimted by abutnent of the forward end 148c of the

Ch@mp@lrdl%anhﬁgfwmnchﬂ@armp@w §e¢t&ﬂﬁaiﬂ9@na4ﬂhlrlespectlvely
ekfAf Borh e?&ﬁﬁ@ Ghamher 1480 t&sc?p?erﬁ?%é‘arr? tlgfg)for\kgﬁ‘:l and rear

plston ne starts its return rwar d

endadrdds, i148dr efatheafiodwpod iseblomg elemean 1481 tTra fcpmd erfd 148c

.t he arwar.d stroke, .the piston ne r.. 114 npve .

5 BEPYERAI TP BIRE 2B BT TERE LT doBRERE hpra dpening

tisereimatTHehecamealway rgalckenibernaved 9 pisvidgEnwith a pair of
position for the rearward stroke. The rearward stroke

dam@mcaﬂvsqpcms%ﬁwaﬂow414e?for§rwgfhtfﬂ%utw'@f SRIMEASE:

114 being disposed in its rearward position, where the

forward sealing el ement 148 is disposed rearwardly of

Theeaylaafl@ngesl iy ehamb@istoBcmieorber2ddd is lecated inkigle of the

d g r 2 h
élﬁ%lregél—ég Cﬁg e‘Fst]Z{;&élZOsel Q? r ﬁgr‘?sorwaryéanald'gc has
twamwechﬁymleuheatrbémrmdtlamls dexpa, entIZO\I&aEhs eldadf| @dPe which
ni cati on out the forward seal el.ement 14
SEREEveY T BhoRte At sahued it d ne Bk BSER msiber 114 to
definfith eh&t fRlidZ dadverlent dfl tﬁéﬂtfér\}@@rdagaémg diethehbat4g n the
an initial phase of the forward stroke of the piston

ptﬁé%emembﬁﬁ ﬂilﬂhec‘R?@glcﬁﬁYCﬁaﬁtf@fWQQUnoﬁr eesitioy pedhe forward
S?r?ﬁn%de %Hﬁ"@ﬁ%s 156vd %%Edplﬁ&ﬁi W QRbef Iﬁ4pfssaém1alted by the

noves orvvard ative to the forwa
reaaabhdgwelleh@ﬁ abdgin® theeardeee flahgeohk4inweseev alauefigure 3B),
agﬂ_ggcgpe\%grﬁ? yap}se rggggosste%hlslrt]%n Pnﬁgtrsc')rward seaisnb nelteFHesnt 148
relative to the piston member 114 is delimited by abutment of the forward

end wall 149d with the annular flange 114i (see e.g. Figure 3c).

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

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

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

when the forward sealing element 148 is in its rearmost position.
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i njection nmoulded from | ow density pol yethyl ene
(LDPE), but other functionally equival ent plastics
woreiosn#xiis coul d be used. A return, conpressi onPGPEPI98/056655

118 is provided in the fluid dlspenser 110 t o bias
the piston nmenber 114 t o it$7rearward (resting)
position relative t o the dosing chanber 120, which is
shown in Figures | B and 3B. The spring 118 may be

. g S -
138 ot BRI pisin e L 5o PR, for W THERRE to the
dosingi eisamyef dr2de(sie efge Figicer By pthenforidBdnsaaling &lNnadnt 148

rest, i ncreasir 5N as it i onpr essed. The

RS R Bevan e Aol meswred1d TPATEE Hrigptihacnt of the
ahRalapi AbRge nendiefvithléné Fokivsrd e&fid Pl ol belthki ¥entral bore
o the dosing _chanber 120 defined in the nmain housing

chambsy ARG ngheh, the oRg-wano@yads &hfedain ¥h%ﬁ%j‘éVal’ﬂ!2%¥r0ke of
the ‘E) QbASHERL TR i haysl I’?)gwéllz@ sk g"ﬁlggbﬁn ﬂIE?teSforward sealing

rel atlve position shown in Figure
eRahent iLAG into skiliggr eealihglergan BBt whith thaiifarvdirdpsection 120a

0 _includes a, se ate cylindrical cap 165. The cap
o%é%e dgs&g ‘31?;5‘??%'} E?Bhaw ng an annul ar side skirt 165a
and a forward end wall 165b which formthe boundary

wal | s of an internal i ndrical chanber 165c which is
Qisenthst Pisken meambehdt L f%s%ia%est ibe fepPrisBOSINBR v EIE €gd of its

chFvPé)rjdest1=§Qe' Bstch@? nfl@édl"n&f aBuEﬁ%@hf Jr t‘ﬁ%aFerQarH'léhd 148c of the

projects forwardly fromthe forward end wal
fcmwarrdl seawrm elgIeenUldS vathe aafarward cendrwalll 1i20ct Ak the dosing

Eg 15@ (os\é@': %@éb:% gb\jﬂ\ﬁ tﬁi{kﬁgbﬁ%%r ﬂ% 3F; t§ Nés return,

MAINT & rnal” cha
réeﬁmardl stmokéntsm&rn’dsadtsrreearwaridepesiaioe t Anean initial phase of the

ar | ed apart apertures 165e,
S AaeT0EE y T BRESR SRR araLEh ghokes EeRtvarclih ceativgnto the
féiwae SRfihgwementherd soehattthic BAE NS VaRle S rﬂ@ved to its open
surface 165f of the internal chanber 165 is provided

PRpiteNafopaNe rGﬁrWﬁffbéFFpéﬁenTh%rer’é\@dg steBe OffHe pisten member
1G4r eHaEeRARt Ak i@% %ehﬂfeaf ‘irlwa%%nrgcﬁlddl g\%%egl@éb.ts rearward

presents a resil ent r “seall
PORIt® ne nidoetientre foMaa'dcs@aI[r@elefnémir i g3 rSrdmemEreaxmardly of

rrate oul d be, used. As
88 Hofudid 8osBol A Bl BeFlipRiafibe < Po i Fea6 AoRlY Bnamber
saBtivr @ 0BVE, as shown in Figure 3B, in the step 120s so that the forward
and rear dosing chamber sections 120a, 120b are in flow communication
about the forward sealing element 148 (e.g. via the flutes 120d where the

rest position is in the step 120s).

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

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

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

functionally equivalent plastics materials could be used.
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the forward section 112h of the main housing 112 to

encl ose the forward bore section 112f of the main
wohomsieg1412. The cap 165 is secured to the naPCI/EP2008/056655

housi ng 112 by the respectlve i nternal and external

beads 165g, 112i clipping or18nterl ocking together

such that the main housing 112 and the cap 165 nobve in

uni son. As further shown in Figures 3B and 3C, a val ve

t
ARSI PPl cp KBRS s VB TR s 110 1o
baenyite pissora nm@nhbedmldath itelreagedrel (rabting pesitioh E¥tive to the
G50, Bl G207 B B o G R B A £RE Mg 118
n‘?éyﬁf%nhwakﬂelfmfr A nﬁélﬂall nerd. C§daurﬁ|@§§\@t@|eIS¢6F ii9stahfd BENGr 304

a coaxial, enlarged rear section . The rear
g54R ) Oha IG5 ALy BEd e Pbﬁ'afg”ﬂ:f(ﬁ’ﬁ@ of the return spring

1f1|53;1|§1|ta2 t?e‘ﬁ@l\?gl: rE&2TinQREkIN gntolglﬂ\l Sdsﬁj Fﬁ?‘%géén@g: zhe biasing

e restricted boré€ section
fMan@e]ﬁaZuMspmhgnéﬂnBeaqtﬁeo eeset theppigraal meymibér a4 am its rear
ves 191e are fornmed in ri pher al
PG5BT AV 1S e SRS TRCenanbag 1Y; B IR Plainy hovin 112
bf/CchﬂfgdomhéIrﬁalnlﬁd@sm@danmall‘atﬁ fidge 1NRb tbhsias €AE main housing
portion 191d. Turning back to Figures 3B and 3C__the

1\}§|f\95Wﬁ%H§HI|%ei@9V€f RPeIRien %&Wﬂ IsEiguges dBand 3B

conpression spring 193 which extends rearwardly from
the inner surface of the forward end wall 165b of the
Refgrrings tonfiguaas ahpiyl and f ﬂéﬁgethﬁgflruuétdush@nﬁfr WeiOd ieeigdes a

9 I I )
sBha'dhe fRBEA A e3° Theton, 1Bou® fieu® BTG nlfig an annular
siti@lskigat 65a dinyl atfodwamxbead tvinadll fl66btwwhichrfiocal tr'reeboundary walls
ort on 1 the re [ e section 112e fo
BRI fRIEl saindicalepagiber s af(hh s peny At Yg1rag qrh 1650 of
tieeep Mmept Moredv&cta eppreul 8@ dnfihentdraw dtendehYral sealing tip
pol yet hyl ene (LDPE) or pol%propyl ene (PP), but other

ProIGELS Eiwarglydgemviiesiorwarasnrcdalhdpepi al s coul d be

used. The return spring 193 may be of netal (e.g. of

stainl ess steel, such as of 304 or 316 grade) or a
Appla:saliitgsoﬁrwpertwrles 1B amt alsn fopmiedgn1t9@ foaywahdeadawall 165b,

alb P Hef géscee o?fth%pg(ragl)l(r%gn%ltpell%o, to communicate with the internal
chamber 165c. In this embodiment, there are three equi-angularly spaced
apart apertures 165e, but alternatively there may be less or more in number
than three apertures.

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

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

plastics materials could be used.
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0.4N. From Figures 1 to 3 it will be seen that the
fluid di spenser 110 has a fluid supply 170, here in
W@ b@sfigrrmd of a bottle (e.g. of glass or of a pPEFEP2E8/056655
material). Figures 3B and 3C al so show that the fluid
di spenser 110 includes a cylilfdrical stopper portion
176 of cap formfor fitting on a neck 178 of the
Asoshdven 17 Figyres 3hiandedbodeminstanceethet eampdidSpisr oginted over

t&%q‘of'\ﬁalidqjsgﬁttiérﬁ) 1uLAee f @Qm R;&L%@O%E%ee&ﬁgée the forward
wever, ot her astlcs erial’s”caou be uséd:
bBRed aectiomg 1anm)fttmangm emulih@nd29BThe reapst ®ppersecured to the

b Al dd Butbe SHeroRer St e5ant Pande 168, 112
cplspuhaet)rbuméﬂl@cmegIﬁoégt&er%&ah&hQQBN@MéuhQﬂidsyn@nnarwﬁﬂthe cap
i nner annul ar skirt 176b, which plugs the bottle neck

16PgNOYH N jURIRAN. peripheral surface of the outer annular
skirt 176a is provided with circunferentially-oriented

bead 176g to engage underneath the flange 180 of the
Ab(fut‘ﬂf‘@rrsékokvmiTBFigolrg?; B8 and3&p-a valveanaekaniom 089 tidocated in

sto er otlonl tle 170. The be 17
i PR B bl oercti; aahnahel (adimdcliifid Bz e vaive
nidehamsthdild® odorhpeses oppeylindriddl oreldmatel healsé opfeghent 191
rtlon 176 has a roof 176c_at its forward end
rERiTRE AXEMPYSMERWHY ENS faraht! tose 6€EPN dlidft 1764
to the inner skirt 176b. The inner skirt 176b encl oses
an internal cavitg 176d which extends rearwardly from
As P g Plg'lﬂir@si h3Armnd 8B, thecvalvdelement yL9176as rasylindrical
a r fr pst S
f(ge'{mgag%a CQ{OlTbE ar priogj%ec |onI 1%'%@% #% I?;ﬁ% 18%b. The rear
spcmredigldmhas'z’&g foragaranportem rieac F 1100 alf'rﬁllsto-a:oﬁmemEdr portion

[l 176 t al i 76' whi.ch :
18R 78 y1Or FeHindie BBntce APt PORE SCHRE el ghe main
hedinged 12 ¥d16tlos@rdterksf. V)ﬁﬁ:)ﬂn@ﬁ@ﬁbﬂ@xé?@kod)\%st Pg1e are formed
forward end wall 176i to place the internal cavities

in 7@, outesjpParipher dws oA of dAEei @@r/%?CE'ﬁa\/\h91th tpj gfead through
tﬁ@forfm%rdﬁ?%ﬂ?i'%e}gp];’c) ity aYtuélﬂJ FNtottHEereQF ? 19%.
pol ypropyl ene ( in erts nto the In erna cavity

176 of the tubul ar

Turning back to Figures 3B and 3C, the valve mechanism 189 further
comprises a return, compression spring 193 which extends rearwardly from
the inner surface of the forward end wall 165b of the cap 165 onto an
annular flange 191f at the forward end of the rear section 191b of the valve
element 191. The return spring 193 acts to bias the valve element 191
rearwardly to dispose the frusto-conical rear portion 191d in the restricted

bore section 112e for sealing closure thereof.

The valve element 191 in this embodiment is injection moulded from low
density polyethylene (LDPE) or polypropylene (PP), but other functionally
equivalent plastics materials could be used. The return spring 193 may be of
metal (e.g. of stainless steel, such as of 304 or 316 grade) or a plastics
material. The return spring 193 may have a return force of approximately
0.4N.
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projection 176g as an interference fit, with the

supply tube 176 abutting the forward end wall 176i of
W0 b@stigfsid ar projection 176g. Likew se, the tubCl/EP2008/056655

projection 176g inserts into the internal cavity 114f

of the rear section 114b of £fhe piston nenber 114 so

that the forward end wall 176i of the tubular

projection 176g abuts the forward face 114n of the

e Vi { f t -

Flﬁ“ﬂ ﬁﬁﬂk%sﬁ? ﬂo %t %:]v&ll néo'%eEH amxeli@gd&?%&?%gwm lﬁas a fluid
sopmyun70athema im tthet foent lofi d lsmlmel ye 37 0oft lgtamsglortdfea plastics

sypply tube 172. The supply tube 172 extends to

”'é%ipg@ént the bottom of the fluid supply 170 so fluid

can still be delivered fromthe fluid supply 170 in
normal _use (i.e. up r:ﬁ%ht or substantially upri é))
FighEgs ndBr ﬁ?deﬁﬁtWSOT %Hb[abrthﬁ cf]%@tﬁj'éﬁe'lﬁg includes a

REHIEH REFHEShoftfdfh 7B MEHEREM rbP fithifg IdH &7 Pakk 178 of the
2aV| ty 15?4@5 {9 %

of the piston nber I nterna
bottle ty7&14f1nothshenm®tlmenmﬁ¢her SUQIm:qur esetmrn n{7&@ is injection
rali |rcu erentjal , beads 1 i_nper
o it pr PSR EPR " HebE e, B Plhstlsh BREHals courd
beiusadnt erenti al beads 176s provided on the outer
circunferential surface of the tubular projection
176g. As further shown in Figure 3B, for exanple, the

RedWrRr aRedy EiRRedloa Bﬁd"%ntﬁ’é’%@d 1&@&!0% @?é%as an outer

mount€d I n the internal cavity 176 t he st oppe
aportargikint 76/ Gaorwhighagurveurds theguiast werrlpher@i &b am@@rﬁ.a flange

lgB Ft‘?‘nl aﬁ%@aﬁ#l{jkgg QR&' o@orpc.eetn\Qﬁ%Jy gfﬁrgzﬁgggqﬁﬂ%r annular skirt

por ion e mal h "housin
17ébawhieh flugs tige mmttlearmelaktmn meelnpuiestpmiprmlnmesurfa@b of the
d the dosi ng chanmber 120 b e f he n . nenber
ofier POnLEEr T PEE IO FIRKICSH BIG GKEVBRCTEragIgTorgied bead
1$t5§ﬂiéeén$>&jé uBbeddath the fladqd '18@ & tHE PEttOhEED 1778 to give a
achi evab by havi ng the main hou3|nqp11 nmove and
t

SﬁﬁPTftta(FQﬂf]ﬁ}t'PﬁeOﬁ the RRAT gorirm Lrattoote pottdy 170. The bead
1?bﬁerg‘c’azupp or?c'f h%\“s‘% ggLe Hé?ﬁzté‘?tnjréffyacﬂg moulding of

Tove a e sane t
tlsestopfnevrpd?tlgurle?&B, for exanpl e, that a sealing ring
171 is interposed between the stopper portion 176 and
the fluid supply 170 to

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

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

communication.
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prevent |eaks therebetween. The sealing ring 171 may

be nmade from at hernopl astic el astoner (e.g.
WEANSOPRENE(r) ), an et hyl ene-vinyl acetate rubP&r/EP2008/056655

(EVA), a polythene or froma |ow density polyethylene

(LDPE) | aminate conprising a2LDPE foam core sandw ched

bet ween LDPE outer |ayers (sold under the brand nane
AsTehaeal i) .Figue f3Rui tPrdiespermier 2150PPlyr (A Bdrprisede.g. of

a 1 t
oPuRPRUBE PRSI TR St RSy OAITRE B rubuior
pFojgaties V5 asdnlinterfedescedit) weth m‘eapply%bleawarabutting the
FHee B /B TS 2HDRET HETREI HaB) hiferises te tubular
pd@felcﬂén ary N iMsle s IﬁB@QI@e Iférhecphst vesnof dHe rédinsd@ion 114b

body 195a has an i nwardly proj ectlng annul ar_fl an
r

of §B6 Riston araker dhd spobiat %fcg\/\@r end WIIO$76| of %ﬁe tubular
I
PR PRL 7Y B0 (IEG WeF PO ] 1 PO ARSI RBMANIAS 110, In
tlhisdvapsthe Asreshemonkmmgm ehapjstohenertbernl Ispis pgcedsn flow
t end t h f f .t i
RSP RGN b AR b PR hhlsuphu A Tl e
sbppwembet he2catenes tU&l‘djEteritgﬂweﬁbdttbhe offeha ﬂnﬂdssumaly 170 so
and gnto the carrier nber annul ar fl an

f'PtFI cear phlhRe dedverif from "t i el 1A ?Irmr&ﬂa' use (i.e.

eats on the
Ugg%%ﬁ%gbéhm}uﬁagbg%@? %hoﬁﬁgﬁmﬁ#g%tgoth in the rest

and fired p03|t|ons of the fluid dispenser 110 t o be
f h It f :
TSRS SHELELRAL 960 1L p s T PSE R Byt n ene
ird€rifdli cavby. 11]'41Iieofc‘et'ref pstomrm‘r@mbeitgﬂ4| by tthesnerhabcawty 114f of
I ti | ded f | I PP
t% PO ITETTHEL it Greee ey ML ABMEroi Hasets 114v

of_itd tHasciPArafdteRBaMblFEcS ROWHIBR SHORPRIteROEI icHumferential
176, it wll be seen that the roof 1/6c carries a pair

bgpdsi J617rﬁ1§t rnr@audﬁgi eppBe@uULell KigK B RIRNtERsSUTaRe Sfdthe tubular
cﬁén nor protrusions 176p arranged
éc?w ang y about the roof opening 176e. The nain
pr ot rusi ons 176n are adapted in use t o act on the
C|rcum‘ere ce of tg;e carr
pr

A3eh g S8 SRSk as 0B SGoie. TRE ISk MIo090 1 12860f the

n@sintHsuseey nilerismesdetiounted in the internal cavity 176d of the stopper
portion 176 for relative sliding motion therebetween. The relative sliding
motion between the stopper portion 176 and the main housing 112 effects
the relative sliding motion between the piston member 114 and the dosing
chamber 120 because the piston member 114 is carried on the tubular
projection 176g of the stopper portion 176. The relative sliding motion is
achievable by having the main housing 112 move and maintaining the fluid
supply 170 stationary, or vice-versa, or by having the main housing 112 and

fluid supply 170 move at the same time.

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

prevent leaks therebetween. The sealing ring 171 may be made from a
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195 is seated on the roof 176c. The m nor protrusions

176p fit intoconplenentary grooves (not shown) in the
w@eel1#714 | ange 195b of the carrier nenber 195PCT/BP2008/056655

correctly orient the carrier nmenber 195 on the roof

176¢c so that the clips 195d ¥I| clip into T-shaped

tracks 116g in a nozzle 116 t o be descri bed

tiheneoplastierelastomer fed.f PAMTORRENA®h a8 sHwigne vinyl acetate
t be. p ded, j\is
T et S SOTRED R 871 e ol Bfegs, (LoPe)

larhirtate o@npripingt lauaD@EsfoaTheccbﬁajlsdndWﬁnﬂdseet\&é@w alBPE outer
ri ses a,tybular nozzl e .insert, 197 surroundi ng the
LS (B8R dT AT B a3 CBLdt i on - 112h of 1t he
mai n housing 112. Figures 14A and 14B show the nozzl e

insert 197 has a holl ow body 197a which at its forward
Terdluid 7¢isparseinl Edduiiarer coomRrisas auyWndRcehcargier member 195

M&Y'sg%uﬁdgecﬂkr@bu@‘ep&d& q 15976k th-lt_fI A?HWOL#@’EHZ As shown

conprises a first annular’ section
ir Egunas di2A Bndm 2B ethfeocavaied reamtml 1951936 amédnhalr body 195a

Wi s s Er il Rtk & He LRRERLbOY TiRe B Me main
hoazginigel 12 6o dEHaeraaamemdr JsBa‘a’ée QB7tt|h1%rd§l@étWe%nl rmerannular body

body 197a is presented by a urality of spaced-a
1955%% anyné&@f@ﬂdpr@ge%@é i@%darfﬁé‘ﬂé hyeb @B8dks 1 se”d 195¢,

ah8 7 pliralify of %"’@\le'dwrﬂm]éﬁﬁﬁwg' @Iga%alggg cﬁ§r§‘os%rdré‘ﬁ‘§t8ﬁgues 195f

circunterential t'he” body about a rear
defiead y ti@?ﬁasrceld;attendeorbﬁtwatmséorvar@hemdeg95979
conprises an outwardly extending foot 197i. The nozzle
insert body 197a further conprises a second annul ar
Asestiovam il FigurspdBedhe eatwvar dbningfl t8hextadst rmmlrahy from the

S SCoard S Lol AT BPUSBe: FoNST SR 0el b Bt thE annular

shatda@7t paRideer thy caridrufinhbar 065 HIRC &tk aRdhthousing 112 and
resilient ribs 197k which are di sposed on the outer

opte sherfcarrigiceestbarmnmder flange 1988 fekcariamthereon.

di agonal path between the first and second annul ar

sections 197e, 197j. The second annul ar section 197j
Iprregemal use phihe fiuidlidispensiecdll0y toppasedr rﬁembardll%E seats on

or en nt tonques he ton S 19 re ...
e L5 Eos of She ST ohne RS RoTE oD S (st rliefpSsitions
of hee frvinadtisbe@sdrviad 0 td Hecdishessed ﬁem’lﬁaﬂtdﬁdﬂﬁ@ normal position

for the carrier member 195 is shown in Figures 3B (rest) and 3C (fired).

The carrier member 195 in this embodiment is also injection moulded from

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

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

195 is seated on the roof 176c. The minor protrusions 176p fit into
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annul ar lip 197m about the central aperture 197d. The
forward end wall 197c is further provided with
wWap@ster7es 197n theret hrough. The nozzl e i nserPCILBR20081056655
this enbodinent is injection noulded from
pol ypropyl ene (PP), but coul @3be nade from ot her
pl astics materials, as will be appreciated by those
ceRIpl¢rmentaryt BEoQyas. (PP ahevBBImfde3ensaw flaeg@ok2ble of the

e Mot 20T eb AR obB chli P HRERBEr 398 g the roof

1@86p skobhatr ’d]'eectuss tilosadugiil chig mmwtncsﬂuapmnbtrtaake 1W%BLdin @ nozzle

t he 970 of the,nozzle insert 7.

1B o BB rBed T einatier o 1 s G PR os ytegs sBoWn in Figure
33l *tlﬁ‘éféﬁhbéysl@@plr@@kl}édq{]%ﬂﬁd ntinoR PrB&ukidMe! each forming a radial
circunferential surface of the first annular section

extensieyt frone OReAf thej MaBY Protaysions annul ar space f or ned

bet ween the nozzle insert 197 and the cap 165 defines

a fluid dispensenent chanber 146. | t will be seen

Theorfiukl gdispens&A- BL@ hatsot leoncprsest5a | sUtprlalvi oezrlev trsert 197

an_out.war tin nnul ar f1 an
sBEoRHHIEL e oBP DLFS I ee B Bt SRR sty d2alde the main
hd4éing anz. Figgues 13,3 a@@ deesioep thedSnozle mrt a7 hé® a hollow
the nozzle insert duri ng asserrblg at e flange 165i

I

bed¥ hb2/Ha¥hich et .*tésfqu@ﬁ@' fEhJPL® Da71arench¥alor2re through
V\}H"ér?Fst pAddAdéd & @@nt@tam%é Novhe ARassd qtg’?'%efbrhﬁﬁses a first

first and second annular sections 197e, 197 of
anoglaresegiiver €97 whichgextengs reaowerdlfatromotite dervsarck ad wall

| ] 5 |
1589 58 8 0% A8 58, MZol SRR B 1570 or
fdmnﬁlngealseag\Anur’ptrileﬁmrtmrobtﬂfmteedf time hbezltaor & drhenceavaéhd 197f
of S JHs3lS MprbReRY ulk 7l Bisemted B ot Rl pgpaced-apart,
r@amﬁﬁwlSéxt@nd.ddﬂeieggalmv U rhbR® e SElY tléga lbwgdin this

cannot pass _therebetween. he seal i ng nmenber S
emlrdifesin ndher gsr LBBerarsy aﬁ&"ﬁl@ﬁ'nﬁ'ﬁﬂd@fﬁ“@”é‘ﬁﬁ%t%ﬁhe body

%yg@boﬁ% ré’éﬂ”&ﬁerﬁh@%ﬁ EB&%ﬁéébgég o nengslgall\égygceomprlses

ave a ' menor return
ant@tmrgiyrmttestlEttgefooTIi@7$eaI ing

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

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

The second annular section 197j presents a pair of diametrically opposed,
forwardly oriented, resilient tongues 197l. The tongues 197! are disposed
between the ribs 197k.
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menber 154 may be made from et hyl ene propyl ene di ene
mononer (EPDM, for instance as an injection noul ded

WERDRM1eOMponent . As shown in Figures 3A and 4, PCTEPINE056655
tip seal arrangenent of the fluid dispenser 110 the
return spring 118 bi ases the2¢ap 165 into abut nent

W th the nozzle insert 197 t o control the position of
Grhéhe efirvard tfiepe 160 the| farwaed tensl wadl d&4Ci Hipreeisperovided an

t. f r f‘g‘ﬂl f
afwﬁfejlacrg'@ (Iel%sétgcl}ugiﬂfyicﬁb%ghiagéc rgngagémrrgme &Mgrtﬁ/ﬁar;&hgnd wall
16&aris furdieeoprdvieed wittaapdencksva®¥n 1B&etbfoudie nozzl e
insert 197. This has the advantage of protecting the

seal i ng nenber 154 from excessive force being applied

TheO nokzzlRY ihdatseali MY tHi® kribddimeRe _Fsefilﬁjhe%ti@he n9dulti8e from
fluid di spenser 110, which of course is the

pghideRyIgaRt(PR) abut 6puldnBe fade feara Rihge plastiss materials, as will
bgle%dé%%":i%‘c&f’b?%h&&‘ékﬁl%dﬁﬂacﬂg #t. Lhe nozzle 116 is

y connected t o e stopper portion 176 through
engagenent of a pair of rearwardly directed runners

116a _of  the zle 1 i n_conpl enent tracks 176m gn .
AR e, 5 e RS DpEfe SIS fortreiodan e fuid
dispensgnneosabdifiathay eapriesi stedhat tHe sedlwry tipyl &Xberbe @p 165
clips 116b t o secure the runners 116a in the tracks

ProliF Hroigh Thay FoRtrak RRETHA HanAsin dientprepd end giell 197¢ of
thetywslt tigrfozgy e mbleogid tHe séEFPrPqugp ?‘&rg'h' ep tia36ca|:|5\2165 is

further illustrated in Fi %ur_es 10A an , the nozz _
stidieghasealingy Angagedtwish thegones ciredméenensighsafacerof the first

[ td LNt a tLi f n being, in which is
PR Soh i Sof Rt e P dR20 der < 1164 at the

rear end of the nozzle section 116c from which depend

the runners 116a. T ozzl e section 116¢ encl oses an

A BBPHET TR P Tk AR R thS G2 RS TErth A FREL O Cap 165
defihés affluid dianatbeptiéntotHzmBd®g46r e provi ded on

opposite sides of the internal cavity 116e. The

| ongi tudi nal section 1161 defines a track in which the

e 0 - i I 5 | | - -
1€ o BREntro Pl P54 GE et (iR ocdl 355, 9 e lig8 with an
optwairdle poojestingli regnnubarerfiamget HESeébet Akewill N eapmreciated by

AR 2R L gl ek A RTE SRR i ) 34 WeOLap 165 is
inserted into the nozzle insert 197 during assembly, the flange 165i pushes
past the resilient tongues 1971 of the nozzle insert 197 to be retained in the
space between the first and second annular sections 197e, 197j of the

nozzle insert 197.

Figure 3B shows that mounted on the sealing tip 160 of the cap 165 is a
sealing member 154. The sealing member 154 is, sealingly mounted on the
sealing tip 160 and seated on the forward end wall 197c of the nozzle insert
197. The seal formed between the opposing longitudinal surfaces of the
sealing member 154 and the sealing tip 160 is such that fluid cannot pass

therebetween.
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cut-outs 116g is clipped one of the feet 197i of the
nozzle insert 197 to fix the nozzle insert 197 in the

WO posn#sald cavity of the nozzle 116. These conneCI/ERINES/056655
are best seen in Figures A-C. The resilient ribs 197k
of the nozzle insert 197 act2&s springs to enable the
nozzle insert 197 to be inserted into the nozzle 116
Taadsedling Mermbecdid énmAace fewotnamrarybher pe a thermoplastic

a e | e

SR PR Bnasds ofoBE dfbrilymldy BRSHSRERRA have a

‘roapidryeto neﬂuma thezsdating IbendwreldBAe Lo msrmlgmasstaaen'ﬂlharseahng

97a f 1 ui d- t |
SRREEn S n Y i 1 Reeof Mo ChOUSTE. PIABHAGF {0 ynonomer

(Elilﬁﬁl)t ﬂ)rﬂhgﬁéﬁf&b dd aniishebgak infGuItBe Y \&@ﬂﬂaon‘&mtShOV\ﬂ
in Figure 11, a swirl chanber 153 is for in the
forward end wall 116i of the nozzI e internal cavity
1 h ' 15; s I
A5y Pt 10, Fes PSR & 72 BEb e PorFabedent of the fluid
dcshn@naer 41053te wdtiicin sarlegeiqlﬁs bsepmetﬂwemmmtmﬁhmt@ @butalent with
chanber 153 relati ons er et.o., At
3 S0p e e PEES 1 LS CEPL e RERB o Tl el Bapti agflcalgrive to
tHo3Iealiryirhentb@nesA.| n@ot@@mmlbrlqhah@efbr\&éﬁj endtwell 165b of

fluid outlet 152. The feed channels 153b rra be square
theCapnd Ol AR INfEpARerh QQIETIRIE With18e tgagogde of the
faivedranend vl YV edr trRURBzAS |f1199rtt99£5‘9h"§‘ I"?asorﬂﬁe advantage of
(inclusive), for instance in the range of 225
PhoteCHng t@ﬁn@eajmgv@yemt@relﬁﬂcffwnnagca@émeh@rgarb@lra@ appRéed to it
h e

gletg'ttedsealq{gt hpffoémcg?rt?gﬁg& o gg of aﬁﬁgjh!g%éhg F@‘Eo which of
cobesef isatieqiradorlisariib&ataceé tpe fluidlddpensér 410ecr easi ng
cross-sectional area in the fluid flow direction. As

shown in Figure 11, in this instance the feed channels
A%ﬁﬁ@st@@ﬁ‘erdelay‘i%gru}ew dbAd a8 theeYo22RP1 ©8GH stiBgblgednn@cted to the
chanber 153a he decrea3|ng crosssectional area may
StaRAerbRoBicHY LdedthipueRi eRgadaMmenta of ohPrinef ¢rafmardly directed

t £
rﬁlﬁrﬁ’érl% B @ngr the Hosae f‘]hé’ in Egﬁ]ﬁlér‘fm‘énfaeﬁ'c‘tﬁgkl% % ﬁhsggnche outer

an alternative case, annel s

crraymfenmca mﬁwtm@rsmmwﬂropgrtmn 17&ndrheneunhersnéll 6dewtehprovided
W|t OGER ward PenJ.r?ge%nﬁsh?%B £ sleScure the runners 116a in the tracks

176m and to delimit the maximum sliding separation between the nozzle
116 and the stopper portion 176.

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

The nozzle section 116c¢ encloses an internal cavity 116e having a rear open
end 116f. A pair of T-shaped cut-outs 116g are provided on opposite sides
of the internal cavity 116e. The longitudinal section 116l defines a track in
which the clips 195d of the carrier member 195 are clipped to secure the
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approach the central chanber 153a. | n this regard,
the depth of the feed channels 153b may vary uniformy
WO e@ai14004 mi crons to 225 mcrons, for exanpl e. PANEP2008/056655
wi dt h and depth of the feed channel s 153b may al so
both vary al ong their |ength2hilst providing the
decreasi ng cross-sectional area in the fluid fl ow
caimiesciiesnben h9b Hostheegezzle Itlifeand feckrovidelfer slibpg ipovement
g the length of the feed channels 153b may
t@%%ﬁgpﬁ%gﬁned constant. Preferably, the feed channels
153b are of narrow wdth to inhibit the|r obstructlon

th I 154 f
MRabVe, A c T Re g ot Sroshbg! Seihor SRy B shicr-shaped
caé%kat@qwagaasl AWpaap&sd of Whetfeet dept lBF th@tdcﬁme w%erta|197 to fix
narrow an preferably with the wdth elnzgeh)ess

t%arap:ﬂl% 'aé%rtthl?é i the ngrrzaaigga\atv @fobhe se?e32m) 1 1s These
4
bl B rRaly LR 8 . S RSl e aRor v

nazi;.lacmsteru et ast das fspeiggsofo tdmablettdenabzdavinsgrtl 16¢ to be

le 11 ena fluid to flow towards t .
Rt i ahern A L3RR Ho ot SofShd pREMI EcRB Ll o be
cbmpfress‘adsbythfa@rthren@eltorwzutfudnrmachegT@h\a@ediwtt@@tsomeg The
side face of_the sealjn er 154 and/or the i nne

nergle ingedsl Y Is Hiembe'd %aéﬁ\@ inEienpasiei K- aMcVeOYﬁre the first
a9aa(dr sb&idd QL‘@?%a%‘rrﬁéaté/‘ﬁﬁﬂdItggentS@éél' BgalfREDG %éﬁac@ﬁ@ inner

the nozzle 116 places th channel § 153b of

syifiece Ohakhger nqmeu mtermal contunildéei da wirementheiquidi deaking
ﬁé&ﬁ@@ﬁ nt chanber 146, via the apertures 197n and,
optionalTy, gaps between the sealing nenber 154 and

the forward opening 197d of the nozzle insert 197.

ASosatr e el of Sl Feedes D538t fpcichofe faard end

wall healgl by thee mezrl antdrpar tcalfy I1r16<éea’rrhégswn<ua@%mabr 153
with the forward end wall 116i of the nozzle 116. This

CRBWSEE fafenthal %'@ldlr'ﬁgl ghafpeer 153asuwl 8 W@!I't‘t REfesd ehannels
1%%8”%[ chf §RA eﬁpﬂ%g&édl%%%u@rfﬂet eﬂ”é’hairhﬂéﬁ (1{?28 igf tangential

travell1ng up e gap between t si de tace
relbtiosshabi mheratobeht 1thé aadtneh@faumeaceentralurchaO'etserof153a is a
p%gseagﬂe%aeyr qg%c EXItS )éonnectlng the swirl chamber 153 to the fluid outlet
152. The feed channels 153b may be square cut and may have a depth in
the range of 100 to 500 microns (inclusive), such as 100 to 250 microns
(inclusive), for instance in the range of 150 to 225 microns (inclusive). The

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

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

the fluid flow direction.

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

depth along the length of the feed channels 153b.
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116e of the nozzle 116 has to pass into the swrl

chanber feed channels 153b and thence into the centra
wW@ebmaher71453a of the swirl chanber 153. Mor eovRCT/EP1068/056655

return spring 118 acts to bias the nain housing 112

forwardly in the nozzle 116 Whereby the sealing tip

160, on the cap 165 fixed on the forward section 112h

of the main housing 112, pushes a central part of the

th ek, 134, Ble WiSrSSPUd G SRAber SRl R rh B uniform

hé swi rl~ chanmd
tisaighiogk,y acldostee tdhanpas siepeagedrddse tas tthe fdedi dhannels 153b

tl 52. t hi I d [
aBREOFIFIE shidl Dby 1558 o Indhis Bl yhe @i of the feed
chhander 1433, mé?t\}dryt heifs@alyi ffand 1400l Bl cFRisees e hicrons, for
central part o the elastic sealing nenber 154, to be

e¥88Wi¢bed in nore detail hereinafter. | n a
nodi fication, the straight walls of the central
chanber 153a of the swirl chanber 153 may be chanfered

The Watthl ancatdeppusifi g fdes ceanmels Wit nody Ehe et ivagy along
SR TChary b b TaBe UL Bebah BrdsPel B bln 1 e i
fldp3diredtien. n_[cmztzi@ rdddrdi, mhé Ialsﬁeetnmdthmretptln)s ratiy efinigothe length

nmoul ded from ylene (PP), but other plastics
Ofrﬁli‘%lffF%ﬁ §h%faﬁ§ I8 1%% u'g‘@éf bergaipigingd comtantui d

di spenser 110, it is first necessary to prine the
fluid disgenser 110 to fill all the fluid pathways
Prefevtely, tthe feed chaonkekst 1552 arel afheaftow dvisitipploy infrigit their

o-lt;gtrBtE ttﬁj lﬂﬁe fgeké'll %ﬁmeh&lgtdesa??%rﬂt S%eg of the sealing

SEME Cnafner as f or rdi spensin
nwebatlrnateruahs Brafarably, Ehgueed dH3Gnaied 13BbChatvdiss 108 aspect

0 R ol B85 S5 S0k, Bl U B o
bbh@ fdsyitHas ¥Reldeptil Qe. gMufl re clerRil A10croBS- sekcheh).

stationary, or acting on both, to nove the fluid
di spenser fromits rest position (Figures | B and 3B)

AEO b %efhﬁﬁé’rs%?éd tH-OR ?5u9é”435 1%36“15( itS) b t%éiar{ lt|'1é side face

ovmng e return spri 118t returnt e nozzl
1546 ofothe seebrpgirraeafdquokﬁ iamd thed adjaeentdnhhe sidmufaices of the

170 ret Ay the_fl dIS enser, 11

REERGAE: adebToe ke mErlre 1abi 6 RRSHRVRfo 5o twards the
sivire bz eer11%3 .aﬂldlstﬂllﬁdfﬂlw (agh mdLN’d Indtehs ®f foaeted byyforming
the runners 116a of the .

longitudinal grooves in the outer side face of the sealing member 154 and/or
the inner side faces of the nozzle 116. More particularly, the gap/fluid flow
path between the sealing member 154 and the nozzle 116 places the feed
channels 153b of the swirl chamber 153 in flow communication with the fluid
dispensement chamber 146, via the apertures 197n and, optionally, gaps
between the sealing member 154 and the forward opening 197d of the

nozzle insert 197.

However, as shown most clearly in Figure 4, 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
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nozzle 116 sliding in the tracks 176m of the stopper
portion 176 fixed in the neck 178 of the fluid supply
wa7Z®s/133714M | | be appreci ated that the rel ati vePCERIDBS1056655
of the nozzle 116 and the fluid supply 170 to effect
primng and then di spensing 28om t he di spenser 110 is

actual ly rel ative novenment between the nozzle 116 and
16R6 arshpwiasliagideirayveldng ner Bieogep etwaen the side face 154d of

SRR e TR sa R Sk R actR o LI iiaay cavity
146d dthehe opeleent 6 lass eolppasd intertdieoswirhehabdidrl feed channels

153BC5H Hhessrned B¢ Cefidsl EHaPRSE sPRRG 118 S Haderaper 153
nozzl e assenbly away fromthe bottle assenbly and thus

the piston nenber 114 to its rearward, rest position
Mavepwer dbsireEuEheriieg 118Gt te easEie Mrindiawging 212 forwardly
. Fi r 6 - nri-m a |
TR G Dy ooy WA Lty (160, RSP ERE Rapgl6s FiEd on the
falivegrdnzamtioB101 Hiof Khe smairs hbusiagnbtl, f pesitdsoa cebtrtal part of the
f unct,ional uival ent). of the fluid.di spenser, 110 of
roiipees gt B NGt Fof i E Sl g Poer 1532
of ithe sinefl hartsernisd es Sealigll eclbédetiid phssatjearn$8Bc 33 @he fluid
of Fi g‘#res 16A to 16J will be discussed ipn nore detail
OH_F'f?Fsrl he 10T VY dIP BiUid kanfenfed i pkiBe fiuidgoutlet 152, or
ior@Up&ickPAMy @hd GlviAll &hdnbELhY, NRHtR1#RCS IR gl BB 160 releases
detail l'ed description of primng of the fluid~“dispenser
the genkiiat Ranoef the letagsic seatingcmepnleerel §4 et peoescyibed in more

: af ore-nmentioned sliding novenment (a
dggajlrg?'%n%@%l'e") bet ween the nozzle 116 and the fluid

supply 170 includes a phase which creates a negative

ressure in the dosi.ng chanber, 120 ich draws, ljquj .
IR OR300 e L g OO T thE COUE R T jl the swirl
chBbefYIB3 Reh\cpatdhaneRradth IfatilitdtedoddHih G tHe cehkral RRirt of the

fluid pathways fromthe fluid supply 170 to the fluid
sgalinetmegmerad Sdi therdntoow dbiscrs bEPWh iRoféidwet di7) . with the
j i QUi f r t hrough t he
o o e Y KR o "7 Phe
pi ston nenber 114 via the rear opening 114m
The nozzle 116 in this embodiment is injection moulded from polypropylene

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

To operate the fluid dispenser 110, it is first necessary to prime the fluid
dispenser 110 to fill all the fluid pathways between the fluid outlet 152 and
the fluid supply 170. To prime, the fluid dispenser 110 is operated in exactly
the same manner as for later dispensing operations. As shown in Figures 1B-
C and 3B-C, this is done by (i) sliding the nozzle 116 relatively towards the
fluid supply 170, by acting on the nozzle 116, or the fluid supply 170, while
keeping the other stationary, or acting on both, to move the fluid dispenser
from its rest position (Figures 1B and 3B) to its fired position (Figures 1C
and 3C); 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
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t hereof, and out of the forward openings 114q of the
bore network 114j intothe rear section 120b of the
waela®sngs7ehanber 120 via the axial grooves 114rPGCTHEP1968/056655
outer periphery of the piston nenber 114 (see Figures
16A to 16C). As a result of £fe nozzle 116 and the
fluid supply 170 respectively carryi n% the main
Y

neausi hip 13112 Eedflvise spprly oh/ Gresrséieclieds by ddedeyurarpeld 6a of the
BR¥ctL S RiRpE IR ALS Y TbG 8f ule SERS® JIRHE e Rked in the

neck tiod ofetmeciiuitilstippdy $700ke i n correspondl ng
reci procating fashion inside the dosing chanmber 120
defined by the main housing 112 fromthe rear (rest)

Iipﬁﬁll bleOfpprigidtEe thhS ted raReRermbkénicdi Winhel el 1136 and the
forward position to its resting, rear position, in the

flyict sHAPWAll 7000 effert eyigniag @n%gbam dﬁépﬁrﬂ%agbﬁr@m the dispenser
urﬁiegc iyhe %@%”%&*ﬂé\%ﬁf ﬁé&véé%h AW ﬁnd[;k‘%lé gﬂs dand the

rvvar Mor eover e plIston ne
cmmenéaemrdbged Hearetw ¢theo " ndrzld assemblyedtdlnding the nozzle

el e 48 tQ nt one val v cri bed
ifaerEr84nt0e o8 4% Aab dferBek Y RerEra it §E 6upf Sypely 170
aﬁdrmrdimpomvér&stdseemﬂwmemel(ﬂge Cb@umeas@e@tbliyonuntmmwg the
t hrough the one-way val ve (see Flgures 16D to

SERRRES Rﬂft'PBrJJe@ apdiRigOR MEENPeHLsBh Tfﬁgﬁtﬁﬂﬂs?'ﬂﬁé 118 biases
tﬁ@%d&%lé%@@ﬁ%lyy@v&aﬁﬁ%rﬁtméﬂ bto‘E@e tRIBRAMP 4Ky Qﬁu%hﬁﬁe piston

forward sealing elenment 148 on the piston nenber
neyeeer ildél nOylts agattwl@rdanrﬁau pesitipangeheldesing chagbsrst2hin the

”ﬂﬁﬂqﬁ{ bsengages fromthe forward end wall 149d
gr bore section 149c of the bore 149 in

t he forvvard seallng el ement 148, the liquid to the

- I ble to fl d.,t
idiocloAdd SR ot tBe i osash i ¢he IRHRAG" during
pift®hgi BIBdIE fdoBVRiH Gepenstd Bl @niEh 14% somEe rhb@.f’tzaﬁon (but
part 114u of the piston nmenber 114 and through t

fyngtionad eguialerotafomerdyd @spemiert bithar EI%@&.%@O 15, with like
%t%?@smbemg?@%ghlﬁ(e; PLAMRE G %%Ht%?'slzg\ﬁ)og tl'%glwd dispenser

osing c Atter the dosing ch
3(0Onof uEJnguges hieb A drwvalrﬁd sz\ektt bendis2@sged snf irldreddetaih after the
nser

st yeid 18e.8pgute’ g PR dne' Bl RbT e @y useru

réfesahdes to rthtahee@aea @émmituohaomptrmﬁm@ of the fluid dispenser 110

which now follows.

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

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

In more detail, the liquid flows forwardly through the supply tube 172, into
the bore network 114j of the piston member 114 via the rear opening 114m

thereof, and out of the forward openings 114q of the bore network 114j into
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volunme) of the liquid being punped forward fromthe
dosi ng chanber 120t hrough the restricted bore section
WA 1@e/143714 he mai n housi ng 112 (conpare Fi gur esPABEPHNI056655
16H). | n nore detail, in the forward stroke of the
pi ston menber 114 t o its foPdard position in the
dosi ng chanber 120, the val ve nechanism 189 in the
therear gegre 1§@bt¢fcﬁ4ﬂelq(25inﬂe§@|§§’1b€ﬁe12(333/!'3 tlee @i @reoves 114r

S g oo R cof e ] Flerttle LB QIS P iRy Fa ro 160

i nner surface of the forward dosi ng chanber section

12 b f th

PSR GESILTthE NGRS LAt s Shiid shpPhne Py eeriely carrying
thé esSHMOUIng Ne2l Atk prsesk eeemeBr tihe iaBiddsatibéd igbdivk, each
phase of the forward stroke of the piston nmenber 114

1
r%@'PEﬁcaﬂ Cyclenef Febptig evamnenlyokfedrezlesbl & pndithg flwdosupply
15’9%5&%5%@%2&?%%&{?%#?1Elocro"‘?crr9kéjﬂ§'ceg'feopéﬂg’lﬁrg re&iprocating

section 0 sealingly separate th
fagraon dosidegtreh aloiseng sbamtxemglmabemmzloby e sndinrbousing 112
ha?ﬁ ¥ P Eeferfed t o as the "bl eed phase" because
&4F S'Fﬁ P&ﬂ 8nbe|ng punped rearwardly fromthe
dosi ng chanber 120 back into the fluid supply 170
A% .e. bled) until the piston nenper 114 | ocates the
ofGaPFteRdNemyes Litbreturag from ite fPBW@ER @085 EP its resting,

r@é\aﬁgﬁfloﬁzﬁﬁtﬁé sé‘corﬁphélh%rf%abﬁ d?/@lel %‘W@éatﬂfé’pfés‘%\ﬂre is 8reated

t her ebet ween, recal ng t one-way val ve defi ne

inyhe e sirg Waardlbgéa:llzqwgo e:lr@mme M@Idoﬁurthﬁ; fsirgeodly. Moreover,
1 ' | ,0 ' r.ok f

o Bitont Bl UL BESY  sfPDLRE5% B Bag gL, seating

et«a‘mérhne 148 keasperonbeaanedwdy watvel 2%l deschbedshermlriéilﬁlwe and

S S LRt R0l B R P A cromes
sé&@en 1008 theb U Qhé%@@a?%@@r(sé@%urégdlémi’o 'TLQJ@V egriction

volunme of liqurd which fills it, is sealed. The flutes

farges GRVESHGEE WP Serldagarand the dowinsachamies walk assist in the
téI854Hifg %‘P%h@%ﬁqdf Sdalid Célbﬁ{bfr%%% oﬁ'tﬁé%t%tBﬁ rh@mtdi 14,

sea ng el enent 'S a rward o e forward
end of the flut es 120d and in sealing engagerrent wi th

Specmcnperaé’\@he annu e%angeaf]f)frofs‘c%(ét|:'>|§)trg>n member 114 disengages
from the forward end wall 149d of the central bore section 149c of the bore
149 in the forward sealing element 148, the liquid to the rear of the one-way
valve is able to flow around the flange 114i of the piston member 114 via
the windows 149f in the forward sealing element 148, over the tip part 114u
of the piston member 114 and through the forward bore section 149a of the
forward sealing element 148 into the forward section 120a of the dosing
chamber 120.

After the dosing chamber 120 (including the forward section 120a) is filled
with liquid by priming the fluid dispenser with enough pumping cycles (see
Figure 16G), each cycle thereafter results in the same amount (a metered
volume) of the liquid being pumped forward from the dosing chamber 120
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I n the next (second) phase of the continuous forward
stroke of the piston nenber 114, the piston nenber 114
W0 p@Baeses the hydraulic pressure of theliqui dPCTHEP1968/056655
forward dosi ng chanmber section 120a as it noves
relatively towards the forwaPd end wal|l 120c of the
forward dosi ng chanber section 120a presented by the
thrpnghavhes resirigiad baisestiard 1Raiin theusiaiy hewgingat 123 (compare
[ i pt, 4 R the second phase of the forward stoke
F@r{egé%g%@rwﬁéhber 114, which may be nearly
i nst ant aneous, the hydraulic pressure of the liquid in

ek Sl RSO TR S 8 DR Pl il o i
fevdradstforpin the dbgilnpecﬁmﬁbémgm #9vanBenhedyarib® 189 in the
val ve elenent 191 is forced out of sealing engagenent

fouvtardt ey eagtiqne i édf keers $betreskicted dqranraskiopuht{4¢ ghyt until
n ||- - . . T - - .

“RRC0ERI VB BREg APmRLRIRS Conedan SetdhBebtmspe wun

therinaed surfadee off thehdopivaitco rd asbrb ethatildemisectiomnt20a. This is

b\/\,hen tgﬁ %istonfrrerrb t114 [gaghes its f Bgard ¢ b
562435 e PLASIE fOn5e s Vb G RrEHT %?”’E%g oP vt P EHGOMeE BY
tHd &6/deduliherészunarst graliqgo@ preimield dd&he initidIh@irst) phase of
forward end wall_ 120c of the dosing chamber 120, | n ]
theiforwanchptrokssef, the@istebemedRes Lid RITOR He the foryard, sealing
eEéFﬁeﬁtoﬁ%rsq’idﬁRthB ShHRRB&InRREM O H20R fo?mfé'r&%%‘%ﬁ%dchamber

hrough the restricted bore section 112e, being
sediveyldPaltongpalingyyrsepassfel tie forwaite andl reameapeg chamber

' h rward bore section 112f of the main
Sé%ﬂj%@n%?%’z?z @'fore t he val ve nechanism 189 is

re-closed by the return spring 193 returning the val ve
er 191 into sealing engagenent in the restricted .
Thi Bt ateeg ey 45 ErhB Sddss e rined aass” BRrgugpesuts in
ligQidt bémgf pidbellt RiaF@hrdPFsem thHRMbahgkHansad12d tiddk into the
other tines. The second and third phases can
fleis SBEIPHYVHQ/ (b@: Bladhi WYl diearisto™ aiypeasilag |pRates the forward
sZoffl e, L5 inThe BATSE Bogh O Tmte L2083 ntinere is no
ldrz®r any View biyerehetweeny necabiinghghdtl &he toime-pegtyaive defined by

DR Toarkt deiile ADLKeAPYSS LRANEHLLeh YhRoke SAFts tociosed in
the forward stroke of the piston 114). The bleed flow is aided by the
provision of the at least one axial flute 120d in the step 120s of the dosing
chamber 120.

Once the forward sealing element 148 is located in the forward dosing
chamber 1203, the forward dosing chamber 120a, and the metered volume
of liquid which fills it, is sealed. The flutes 120d no longer provide a fluid
flow path into the forward dosing chamber section 120a, since the forward
sealing element 148 is at, or forward of, the forward end of the flutes 120d

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

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

member 114, the piston member 114 increases the hydraulic pressure of the
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120, but also to the forward sealing el enent 148 so as

to open the one-way val ve, as discussed herei nabove.
WORNEO¥EI4 a negative pressure (or vacuunm) is RENEPHOEES66SS

in the headspace being formed in the forward dosing

chanber section 120a in fronB2of the rearwardly noving

pi ston nenber 114. This negative pressure draws nore
ligbiguird toat fasvarteddding d-hanppery sediomn@Gehesuighmenes relatively

I [ t I |

QRGO SR i R e SIS %, B RET R ber section
1@08&11gagret$df by biné e nt arveood | dsi 12d ohambmauﬂlmgng)llz. At a

t 120 F 161 f
ERa RS 6 ssE0Rn TiEern dsrrorvard areke b Bishos phember
1181 WHth Iﬂwgeﬂedrﬂelnéﬁéﬂtéﬁeéw o [AYdHalific tp*ﬁéséifr@&if'tﬂ@ liquid

of avayq hydraulic lock in front of the piston nenbe
in the F‘ﬁ'ﬁrfb&@Isd‘goﬁhém%es%ﬂ@@ehi?o@r'sﬁ‘ih@ Bevel WB'Ch is greater

th&h YhE b §|H§$ﬂrc!e h e tdidhn %Eﬁﬁgnn’??j Bhﬁ@ v%Lvet H%chanlsm 189,

rearwar e pisto
wheErbey th&&aimxe@Mermﬁ%m ig fareedodit af sepbisg tangageatent with the
i C e for al i nt 148 has, j ust
S Efed Brd St TEE e F G 40 A WA Aty f b shown in
FR_;LIrbi 86| nThisokAasiee stk of G dinas (@bire) tpr@séeofdtraarwmntmuous
romthe rear_dosing chanber section 120b direc

f@rm%”dt REOKSr RErtHedBStoy TwwamRr 1déc e 19tts é{Y ¢he piston
n‘ié]ﬁb@#'tlsi'4d?eé%fhe§h?s ?&Wﬁfﬁdpéﬁﬁbh Ngs edefﬁ'r"?‘ﬁf‘éd Jfﬁ/8abu’d'|‘1'1ent of the

addition t o via the open one-way val ve.
feravandr end d4iSicnef meefm“marql@ahsgr@iemtriéb& mﬂvt@e ferward end

£25E09L 308 b0l T D8 1 U Ay b meteea

vbtwmet be ther iayuid dmmtng tfbmmdtreir dosiig ochardber tsazctlbhe 120a is

[ ear sin ectlon 120b is vi,a the.flutes

dpRsEn e ond OB umsy el Pors Spcian 1 2¢s Heing sbingved along

tl‘ﬁ@g;\/i@bdéy 191 et (e thé a2 Psein®err o i R igrehrgiebbioRection
At the end of the return, rearward stroke, the

1é§§|0ﬁgheﬁaﬁ@eh0@09|1512r drgfpreghqivalve maghanism A 88t igefie-closed
;9’0 (S rek it ‘é%lnge 168t \A@&ﬁln egﬁg \}[;\ﬁ(/g Hé?nﬁ%aer?gz%ﬁo sealing

rear sealing el enent e forwar

eIlJQGgelun‘enthﬂletlai(e)s;estxglctetﬂalcrbsstr sé@wn $1Pel l ed. The return
stroke may thus be referred t o as the "filling
phase".

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

closed at all other times.

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

phase”.

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

chamber section 120a in front of the rearwardly moving piston member 114.
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Thus, each cycle of novenent of the piston nenber 114
in the dosing chanber 120, as effected by reciproca
WOreoos 13114 bet ween the nozzl e assenbly and t he BCI/EP208/056655
assenbly, conprises the bl eeding, dispensing and
filling phases.| n each subsédquent cycle of novenent
of the piston nenber 114, the forward stroke results
This aneetee rressureddvaws Mo lighis puguifathseflaig sapplyr é40 and

tlj'nlrbut Iﬂetﬁ@g\ﬁ%hdoﬁg%%ﬁ v%“/aemﬂ% f‘r?eg %ogbrbzgg%llﬂgg rﬂ#ﬁgc’ar section

HNarge rough dorest e e secC
1\'A’,bal enmhehes e‘ar\man'dj seehmg(eeleemmlttMiB rdli;ertgagésbﬁrbmg the forward

f the fluid 17 th
BRERAEB, 1aAR TSR AR 5o GRS JoEE iR LRmgprovision
of Bk ESneC ARl Ve WH *tlhetphﬁohl o duitich | spenzeinf tHe thifibophase of
path fromthe dosi ng chanber 120 to the fluid outlet

tlj.%ze(@@esupbgr@fol@i) he|crgatign sofy é@‘érwdrﬁHléC ||q’%|”@j front of the
§ﬁ' gﬂsnﬁtﬁgro;ior il i &uid C&t‘?l@r@%%igf@%«%dt?ﬁg%%ﬁ)i{ ltAYS return

rou bore section mal n
sh@kSlng 112, into the fluid di spensenent chanber 146
via the apertures 165e in the forward end wall 165b of
the cap 165 nounted over the forward end of the main

hoasﬂrm; (3déhnd)npieadehef tzareariadd irdkdecofSeal pisgomendeber 114,
by passing through the apertures 197n in the
t%ﬂ$t8”| rﬁ@@meqé%fmgv% "Or'i‘éueﬂb'fitﬁémﬁghaiﬁeooﬂ%oﬁ 102t which the

f&‘Wér@S@eéh% @I@Hﬁéﬁﬁ@é‘@'\atshj%@@%eleﬂtdlsbé’@eos\’ﬂ Ethe %‘E@\:BT’QQ'OS to its

via thé feed channels b thereof. When |iqui
reanwafdtmesmmu dn shishfives/ ﬁhacsm the ligHid i@ ahjmtmbeid’@wrbfrom the

AL s o AR o B

seeb«fn plﬂﬂga Bragomyctlmer egtﬂuﬂe oﬁwttwdbh&ardnstaahlegla %dehrwm 148, in
t

aQUHACIP Vb REPB R e re: niercte G daeating element

1018\”@%6@@@ r@‘ar&vb?dlf/qﬁttlhlecét@g e tﬁ@qitqm fibhgarolitidSit via the
pressure in the fluid disp ensenent chanber 146 results

filkes éapﬂar@r@pmtwlmbﬂéﬁﬁm of thedideigh fney thenfprrasd dosing
cHBHE)e'P |'Bﬂ i%@é tb”tﬂeh?eé}oééélﬁﬁ Hié-ﬂgbmﬁ%é ﬁ']ﬂﬁb idGia the
g 11 ereby the

return rce of the return spri
flsieed iL2Qd nfvl'[erilﬂﬂe falardgleplisg iedeventdABas ahgving foheardly in the

s?eepaﬁbag towards the forward section 120a.

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

Thus, each cycle of movement of the piston member 114 in the dosing
chamber 120, as effected by reciprocal movement between the nozzle
assembly and the bottle assembly, comprises the bleeding, dispensing and
filling phases.
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menber 154. This is because the surface area of the
sealing cap 165 bounding the fluid di spensenent

W@ b@aher71446 (and hence being acted upon by theCT/EP2008/056655
pressurised fluid) is greater than that of the nozzle
insert 197. As a result, the3élasticity of the sealing
menber 154 flattens the central part of the forward

In agrchl Supsequenie cyelgl Phgnaeament 1®‘4tlb%1d1><lsitcm inngmber 114, the

fc?rrwaqjdngtroigagg%ﬁlo e%nbﬂ?ercg‘ﬁét[%g @lgm(?see &ﬂeaﬂ uid being

passagéway 1 he SW T |
caﬁl)uredlonstetmmnWayd dogimg ehediwo SHEIEICXDf 1R0e dncqmlneh idgscharged

d.th h t f d t 152 th i
oRGore st bie L Boi SaErign 1ide dR1d o Rarapi strpke results
it Iﬂ@uﬂfﬁ‘b@f ddWNWﬁ)rﬁL’tﬁEeﬂhlﬂmwﬂﬂV 1tAwetd estir kied QQ)]S-FP% €hamber

section 1I2e in that forward stroke (see Figure

12Re dynanic seal between the opposing |ongitudina

sides of the sealing tip 160 and the sealing nenber

154 prevents liquid under the hydraulic pressure

Dentrer ipnigninbe ssiehl sulzseqeieberpurapingy ctdde qoRtigueeudyil ithe liquid

h eal | 60.i s_di sposed actin .to
NS BRI ST R, heCsbing ARG 296 ¢ e fubPoutiet 152
($de FRRAkLI I@I)rrempehusl%am’ow e hagikl p@ssumg tnm@gmalhe restricted
state when rel eased b e sealing . The return

bpee SECHeN tiHLEr E?Wﬁﬁh§%99m§h§f8r%%§0f%éeﬁté?% HehSfnge main
h%@:gln@nq1§e%’&d"9h§%|a6§|sB@ﬁ&rﬁEHf %raﬂ'llb’ér 96l \'ﬂ%o’ﬁhe apertures

nor nal rest position In he nozzle insert 197
16he lnéh@rfﬁrward:@ndsN@f ééﬁbrOftthQnCthéGE)Vﬂ@@mJUQdCOVGF the forward

<FRETtEialh bREsihao! fr hEDFE FREK o Fle At Al her 154

b&rmssimgsmrtolmghftlhﬂ dpmurezst 1932.in The rarzale ngenterlrﬁ@rﬂtllédﬂfmsude

t hus ts the i |dinsietefIU|d ense,

the (ol LBriea R EISEE ensAt s AL B nES SRS aawirhghamber
18B3sngnhefedd @hanhElsi 18R tHEeh the fluid outlet 152 as

it only opens during dispensing (i.e. when the fluid

di spenser 110 is fired). The rearward stroke of the

VPIRETR RIS e e attbrh fthamitipe 7§ UBPHe fi
1@%?t%ldiagfp?| ({n I%dd]ls:ﬁaang ck n‘B 1go,ﬁpe%£ﬂ?o é% e fluid
ontlet ]pﬁﬂrptrm/cfmr@varﬁhetrdkep@‘nsm pistonowlefmbely 13 nelatuve to the
dand e E nﬂ@ nf therx afterI results M@ ; const aer metered
Rerg: 8 Q? Furg %t e NS LHLH“Bé‘ignﬁyilErFﬁéa ? 319

vblumhd efutigeid being pumped through the restricted bore section 112e
thereby pressurising the liquid pending downstream of the restricted bore
section 112e. This pressure in the fluid dispensement chamber 146 results
in rearward sliding movement of the cap 165 (and the main housing 112) in
the nozzle insert 197 against the return force of the return spring 118
whereby the sealing tip 160 sealingly slides rearwardly in the sealing
member 154. This is because the surface area of the sealing cap 165
bounding the fluid dispensement chamber 146 (and hence being acted upon

by the pressurised fluid) is greater than that of the nozzle insert 197.

As a result, the elasticity of the sealing member 154 flattens the central part
of the forward face 154c of the sealing member 154 back to its original state

to open the central chamber 153a and passageway 153c of the swirl



10

15

20

25

30

152 until the fluid supply 170 is exhausted. It wll
be appreciated that the fluid di spenser 110

w@omBigaTIeat i on i s such that there will be no, BCT/EP2008/056655
substantially no drain-back of the liquid pending in
the path between the dosing éhanber 120 and the fluid
outlet 152 as the restricted bore section 112e is
chealbed 1SHufsasyFighee B&l)v Eonseaiaentsyn a 8Rircedpvojume e the liquid

PRGBS 8 SOHIENGYie kR TS, RGeS for

di spenser i s av0|de or su
abbrinesatianetthe rdbfir Bowerke $pecet fiop theahetaredngearat pudn@eaedthrough

% sE<J ST hRBRaRTeE 1446 g7 EDBnto B aHkarerB Tgire T65)

prevent anbient air being drawn into the flui d
di spenser 110 through the fluid outlet 152 by
Thegatnareicpread ptweed the Qrrafing lenaditidpal ﬁd?ﬁé)fcm@ﬁ@“ng tip

1%?3% r tﬂgoséalﬁlﬂjﬁagﬁﬂérngﬂhﬁ@v cﬁtg higufd f%?ta% Shydraulic

uring pri the fluid spe ser
p(essdirargntetlhgrtr‘@ase}aling nemheadapiy el s EBiguhe 4)i gquindhich the

SREURRTS el sy Sled Pt o e o ARPesE e chEF part of the

f@#@mﬁl faed psecvldﬁtaieyseélrr&; em@agerrelrm mﬁomhg Bauwed dts original
end wall 165b of the cap 165 with the rear side of the
SERE WREN rﬁ'@?ée%\byttﬁ@ %?@EEE&'H ASBrt 197 linits the

|l ength of the sealing tip 160 that is able to project

t hrough the nozzle insert 197 onto the rear face of
ThReresen] fcvrgerm‘nitb@r rexga) spAnghl 68 wagves Hee staiedyusing 112 and

séglﬁ*q gggg P[% ﬂ‘IoF Qrc}l t&qps[ hereg? is‘ees%I |5J§Ci’t ﬁ@%e nozzle

dre; i'’s cr ee
indeet $0@lonug tmemrmurriﬁdkcevergré&t@rlthéatthemydraulrepressure in the

ORI oe: SOAPRET | L et s sBoIRE AR R0, fects the

stAehgwdrhbehanhep (Fepfosheinglis d@t@ ispcreate a
per manent obstruction therein and to | ose the

el astic/shape nenory properties upon which the sealing

Tﬁ%lln@ﬁwern%ére?g%ochﬁg ott &sf e ﬁlcltj QRt in€ldel % ]y?cf‘ dispenser

e sealing tip rearwardly 1n use o
1flDuifrdnoli spaiasenatiaon, basccniwmlnbe’cs loarteidealbbvine dlspenser 110

LR Gromig el TG O b32 s T REHF PP36s Bucindr dsprasing (e
wiHee fhey fl@iddaieséndgeesi 10 Rfirefd)t he mai n housi ng

The rearward stroke of the same pumping cycle draws liquid from the liquid

supply 170 to refill the dosing chamber 120, ready for the next pump cycle.

The dispenser is now fully primed, and each pump cycle thereafter results in
a constant metered volume of the liquid being pumped from the fluid outlet

152 until the fluid supply 170 is exhausted.

It will be appreciated that the fluid dispenser 110 configuration is such that
there will be no, or substantially no drain-back of the liquid pending in the
path between the dosing chamber 120 and the fluid outlet 152 as the

restricted bore section 112e is sealed shut by the valve mechanism 189
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112 in the nozzle 116, noting that the nozzle insert

197 is fixed in position in the nozzle 116 through
wepyageteht of the nozzle insert feet 1971 i n PEEEP2008/056655

Tshaped cut-outs 116g. This forwardnost position of

the main housing 112 in the Abzzle 116 is its normal,

rest position as a result of the action of the return
expertniy thesdispaesingi phaseuef wg florwasdisfraksy eShusatganeey to re-

Fl?\%ntl]ig' n&%%iéﬁg%gyd%g W?urbsttgﬁtlcfally}’ (awgtécfh I\JicLIJébger the tip

d I spense pressuri se
sdalspa*raalgegwqmasfermédttnetlu»@e;reatmgnalem:l:;mi e54fanidhehe sealing tip

169t fRd nlie VONE ReT TR (R HUEPEE 196 sHirutaf sprevent
abiifledt 8irBeingHReIvNnLikdo ithe FRI@ digperif 110eHrOlYRtHe A outlet
wal | 120c of the dosing chanber 120 in the dispensing

15Rda¥ themagativanpresretcef ¢ ag VECHHTNEeabrd iy thasiesig chamber
ﬁgqn tﬂ@tf’ilf]ﬁ’?ﬁ?ﬂéﬁ if the main housing 112 was

| oat i ng € nozzle 116 so as to be able to be
nmoved further forwardly thereln t he p|ston menber 114

mould be . spa d arwar dl 0 cha

PR AR B LR g o8 SR IR pirgap ony

oehﬁert besplnsttthre ﬁea@wacbléboaé tth\eﬁﬁquldd@)buﬁmeJ@mEFﬁf Efﬁe fluid
oof 176c of the stopper portion 176 h the rea

oeHat i?@bethQ RRMEIYECRANE @" ay fjeﬁ}Ffl'ﬁ’edaP%V%éor the "qu'd

appreci ated that the inter-engagenent of the sealing

cap 165 with the nozzle insert 197 al so prevents the
ASi @@Qﬁﬁlhﬁén’@@&qutldebéhﬁf@f‘mgént@thfsth Herwaasl eng wal 165b of

0 9oBred Ao [30obO% SRR LAP IRTDSSC ot UNED D Rsert 107

4 con orward end wal
Ilofltst bee d:kmgthgof:lhlaer‘muahﬂ@(hp F]J@ntreest is ablantb Pojadbwhtdiggh the

d di 11 (full t d .
nBedr LR SAr ettt sat ESG8 8F (AySeq B 1SI0Reg 154, In this
mﬁé%}ﬂ@s éﬁi)lfﬁﬁa@?@hé@etahﬁg tfrf Q@tﬁﬁwgéélﬁ’lglmnﬁ@é}d154 is

its attached conponents) than in the rest position
cghigpted mnd §artes, itherefate. 3. cesPeoihtie isealiag Ipembert ket over

tt‘if%etﬁ’ﬁﬁ%' bt e d?ﬁeﬁsﬁ'ggi ?(g.opé%%%q%??ﬁltyr SRt i@ hrrfHgdent the

osé proximity fto, st opper
spalnng onerbBér IwHewdbbeilass peoropém cpesp tntonthehewichchamber feed

cﬁeglagls ilﬁa? 18 B%élﬁe%oyé({)nm@hré%{: fpté)os ctlogome'rglnn ra(r)w% to lose the
elastic/shape memory properties upon which the sealing member 154 relies
to open the fluid outlet 152 when the sealing tip 160 is moved rearwardly in
use of the fluid dispenser 110, as described hereinabove.

Moreover, the above-described engagement of the sealing cap 165 and the
nozzle insert 197 demarcates the forwardmost position of the main housing
112 in the nozzle 116, noting that the nozzle insert 197 is fixed in position in
the nozzle 116 through engagement of the nozzle insert feet 197i in the T-
shaped cut-outs 116g. This forwardmost position of the main housing 112
in the nozzle 116 is its normal, rest position as a result of the action of the
return spring 118. The main housing 112 only moves rearwardly from this
rest position when the fluid in the fluid dispensement chamber 146 is

pressurised in the dispensing phase of the operational cycle of the fluid
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clips 116b on the runners 116a of the nozzle 116 are
at the forwardnost position with respect to the tracks
WA I®ai1¢iT14 he stopper portion 176, as shown in FCYEPIES/056655
3A. In the rest position, by contrast, the clips 116b
are spaced rearwardly of the370rvvardrmst position, as
al so shown in Figure 3B. The ability for the nozzle
dispengfid 186t t | T@Slg@ingoofbtm nestheesitepafdinedainmousing 112 in
r 0 f [ yi
P i, ik, BRELI M 48 URRol Mo i Me b gout ene
fcmwamjfémad swaih 1|20pam°t thd dosmlgl cliEmbppri@Qi mt ek disptentshreg phase

ui d, di spenser [ e to, ad t the o en pesi t.i.on .
forh Felfabe PREEEG, (M ket enaare 0 fhond e main
hotsipRel PRrwaorFidatfhg’ Fh aeendzAk flel\6€§b St ftﬁ‘be' éblbh@) be moved

rest position, the clips 195d of the carrier nenbe

furdBenr forpasdlyi chereint thee PIBERN emerober hbl4- wa%dbe spaced
rb &3 \yé%ﬁ%e cFHsY\@q %p%‘lfgg%mgﬁq e RAAH R dplé? the end of the

relati to the b is only permtted since
feravaridestroheeroérthegsistan atdrabeo 14d, csr déradrked wyr dhgagement of

S Pt el HEE shifser gt ton e wiarRVebs g fer OF i nozzle
1aer angenents that could be used in the fluid di spenser

110, with like reference nunerals being used to
indicate |i ke parts and features with the sealing

I@WI@%%"B@tadp'FegbﬁéH %t]thteoln%éﬂ ehgBg&in@HE @ tA8 s@éﬂng cap 165

B there is shown first aternatlvetlp seal
vxati"r Heyevene insart b%l%lsmﬁr@mswhetm@tom meamers péfdeging able

8 r
of Hspt A SHOUE 1 5h DA BB G sy U 158 wen
tic® pistenpardnsbéem 1t Hecdrtaicts dmes;femard kﬂ]ﬂ wéllFiZjltr ef the dosing
%Gﬁeé t function in the sane way as their

ts. However, the forward end wall 165b of
the cap 165 i s now bi ased by the return spring 118
into direct contact with the rear face 154b" of the
Figaties A\ ABALEY shew thethiyid dispangen b10 drmnappen (fHy extended)

pOLRRNOT WRERY |tH§9n/¢ﬁVé1 hf]hé:?%aaﬂts aé’c@ dHEE cﬂ)ﬂ‘?ﬁneﬂ{t]%)t e spaced

ozzlé i nser supports t e sea
farﬁlztetofrolﬁn gbedsotjuet b7A%and itd atwched mmgmhmm’ctswham ng the rest

PBEBRT o 1 SRR o 09 Mer a3 Slarlly 1 ahiist postton
tive aefierl ifemBee 196 rests on, or in close proximity to, the roof 176¢ of
the stopper portion 176, whereas in the open position the carrier member
195 is spaced from the stopper portion roof 176c. In the open position, the
clips 116b on the runners 116a of the nozzle 116 are at the forwardmost
position with respect to the tracks 176m on the stopper portion 176, as
shown in Figures 3A. In the rest position, by contrast, the clips 116b are
spaced rearwardly of the forwardmost position, as also shown in Figure 3B.
The ability for the nozzle 116 and bottle 170 to be further separated from
the normal rest position provides protection of the fluid dispenser against
breakage in the event it is dropped or suffers an impact.

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

position through the carrier member 195 being separate from the stopper
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the same materials as described for the fluid
di spenser 110 of Figures 1 to 15. | n Figure 20 there

WO g0oshevimd a second alternative tip seal arrange@BRP2008/056655
that could be used in the fluid dispenser 110 havi ng
simlarity with the first alB8&rnative tip seal
arrangenent. In this second alternative, the sealing

Patiderl /654" Fighde idy réecaladbat indire rase pesition: ftee egips 195d of
o R bP hfier 48] SEPBELRionda! BF (hE! Alarbhg Sk r-shaped

ar es unctron’in
t@m:@tsaﬂesgnalerWardnmbhemmmfrthEmozalesl1asetdnmzeto the bottle 170

ter n F| re 21 there i s sh a different
5 V0 oPERBLTch B dgeraICT GheThErf Lo dig tlferBabe carried
fddéhardW Edlatil @ s ee Bt 129 witAWhBthdZRR cogponents for
this sealing arrangenent. | n place of the elastic

seal ing nenber 154 there is provided an annul ar

Th??é“ Aty p"o@ib?vsz%@séfb%fﬁgzgﬁgﬁggtn}@@%aﬁ h@”%ﬁawements that

astics materi al
cpukﬁlt ke iusednpediei fdlmdndjalbeimrf T \wtthymeomﬂame(rﬁlm)ﬁerals being

The forward face 254c of backl n | ate 254 is held
uged Leoiiibstel TRE SHEE At FP5uB8E (i Pisd S8aifiE rfayftérfent in
Fepakb ngteengagement with the forward end wall 116i of

the nozzle 116 so as to seal over the swirl chanber
feed channel s 153b whereby any liquid travelling up

Iﬁhﬁ‘:'lggiﬁ‘és b@‘&""%ﬁﬁ tlo@ -8 qlﬁe,f-@clg 2R4fANOfa thiet bﬁl@l‘r‘rﬁﬁlve tip seal

pl ate 254 and the nozzle 116 has to pass into the
ashanglentdrnibek coelsibe higaAen $hesBid dispaniser 15@ skehiguhe 18, the

SBohRLALHIENIL 49000V [Lohe: S04 5 BEAYLAPGI AL tBrpared

as’ a uid oW at vveen
t@ltzhteda' 25[4nmlrﬂattlse|mmlzel@umlalspAnsetaI]Jm)g oyﬁllﬁgﬂﬁés 1 to 15, but

"5 ures $2A-&1)‘ IS seated.on t rgéﬁZl i nsert hZQg SO d end
MO R & SN Ay WDELt FYNEE PHEVEEaFTh{PYFH D en
V\%'ﬂ51@5@tdfttﬂ@8cat2dgneggb o bidveaugi thelret@pdspriny 118 into direct

backi n | at e 4 and into the central chanmber 153a of

CPﬁ’@Cé\M”Fﬂ‘ teadrBEfaas3 568" sk ﬁ@abm@éﬁem@rrﬂa@saﬁﬁki\ia'ﬁ due to
réﬁg@a ggtﬂlﬁ% sggg ?ﬁ%dﬁ@%@lrﬁiﬁ%ﬁ%% %Pt%lré' ﬂgcﬁ{dgytgkf nozzle
indest d&a1 iwlgicpi suEBtsh dise smeadng angetherr €24 @nbigRE&h 1 to 15 to
allow a lengthened sealing member 154’ to pass through into contact with
the sealing cap 165. The nozzle insert 197’ and sealing member 154" are of
the same materials as described for the fluid dispenser 110 of Figures 1 to

15.

In Figure 20 there is shown a second alternative tip seal arrangement that
could be used in the fluid dispenser 110 having similarity with the first
alternative tip seal arrangement. In this second alternative, the sealing
member 154" and nozzle insert 197" are of different shape to their
counterparts in the first alternative of Figures 18and 19A-B, but function in
the same way, and are made from the same materials, as those

counterparts
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of tapering profile which is held captive in a

t hrough-hol e 265n in the forward end wall 265b of a
worewsfligi4 cap 265 (Figures 25A-B) so that the BEBEPIVG8/056655

pin 255 noves in unison with the main housing 112 to

which the cap 265 is fixed. B? will therefore be

appreciated that the return spring 118 acts on the

Indhiiguneodithgra i shewpi adifferens dxperf ggatingsdrangement for the

I e

B8 HIsPEpSaTaR ltn PHEreh 2,5 2 TR L BSHBRERYS for enis

séealivgpadasigeakentof the piston menber 114 in the dosing

chanber 120, the hydraulic pressure produced in the

fluid di spensenent chanber 146 results in the cap 265

INOMBRE dregievalshtle agalintp tmémder ef 34 theps 1i§hroQrded aRdannular
|n so doi n% noves the sealing pin 255 rearwardly so as

baekipgeplat® WF'QU@%%QFBba@?}@@eﬁﬂﬁV‘ @5@'@5?'@? n’r‘@]eé'é‘ée In this
eﬂib&&‘ﬁhe'ﬁ?t &h dbéfallHﬁe%@ge isAIH Qctlcg{ecf% ekejeﬁ%k?ﬁebéflgﬁaopylene

e sea i ng pi OVI forward
(PRRar Thenforaard Ifa¢fgé54255¢he25&klngrlp®teeﬁ4 fid haglebsz%modiﬁed
delimts. .t inserti fthesalln in_ 25 nt
Bgse R e A r bk e Aey' Foseaitlg PRRyEBRE WEASPE Forward
edgavabtl teieofr ¢ry nerzzle DI6 sbeadacideap oveatthe2virl thamber feed
wll further be observed that the val ve el enent 191

chaRN¢l) LS trevhaisP¥nanediqui tryeliit URoths mgr1 petween the side
f&éézsd&%fvﬂhbhba?dkml?%%f@c\é' Qﬁ@%nldeﬂﬂzt Hoiﬂe 6101@HH§<i'9tpﬁasfshﬁto the

seal I n I n esealn prn
swmb@banﬁﬂr fieedi mml%ﬂﬁﬁbuﬂﬂwll fqeomerbvhej@n@nggtudmal groove

o RBE) 2887 iR 0 oDl SV o2k B & Ry ow patn

unction equi va nt ast |
between ahs ptatel 26dbendibd.nokhie 1'rb©|| fied cap 265 and
nodi fied nozzle insert 297 are nade fromthe sane
materials are described for the corresponding parts in

At§@a|fnlgUp|eh s spenrsees D2A-BY idk8ate@sod the nb2zlelifgert 297 so that
nodi fied nozzle insert 297 may al so have a castell ated

af florward seainaprtion 2552, the serling REY 2pP IRretiugdesdhrough the
l-enins 1 T a f
trgri%é@h hb|§l_§§%ﬁcouﬁ1§ %%ka B%té 254 E?\d Hté%%”@éﬁﬁ@ chamber

res I'n tu nodi fied so tha
158al afrtipepdwir&mmber mﬁégloaftdayl ngoclnﬁdtmea pgssagavaledp3as Thus,

ttﬁ)earsga rﬁg tppnezggr%ur%gt?c')ns similarly to the elastic sealing member 154.

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

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

results in the cap 265 moving rearwardly against the return spring force,
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The rear annul ar flange 255d and/or the rear end 255b

may then be omtted. Additionally, or alternatively,
wa b@sfigiTnar d annul ar flange 255¢ nmay be omi tt eRCERPR0D$IES6655

pin 255 or the inner circunferential surface of the

seal i ng menber 254 may be prdéQided with a lip seal to

seal therebetween. This latter option could be used as
aaddniser deindepevieetiie vaalinthpiroSbHearwprdeap as to open the swirl
B A e L Gt

|n Fi gure 21. Referring nowto the fluid dispenser 310

[ PG eEt FlasatCesel il i iy 0 idhebwig Tl ng rear
aﬁh@eeamarfg{bst 255§6staea1henearem@ﬂje 254 aerrmgethe insertion of
e

seal i ng enent 328 and stopper portion 376 are of

the jsgRling RINf 2ap elffo sheuearirt8rewghhele @658s paits ,ﬁ@]rward flange
2%@@%%5%”5 hE‘t Erﬂeeréér%@e@ %P@'B%Efilnke 1Qatdb58

parti cul a p sea arrange is of the
alternat|ve type described with reference to Figures

st not howev i,s the absence of r
(G ieroroRPL AR PoedRiSeghan hen SR RS 81 B R vaive
n@bm@ﬁrlwﬁn the widih Heusie@n 1 nprbgided WA &hadbtraviated
annul ar retaining wall 376t %p%%‘ects forwardly from

lgnathtgrccerBrodats Hie 23hger! Yion 376 (see also

Figure 31). As further shown in Figure 16A, the return
spring 318 is carried on the stopper portion roof 376¢

Hrl sealisgdpint @rﬁﬁanrdltwt embedigrenil & injegtige m&lﬂeﬁ from low

SRS BN ARYVEERY B U M R, LODOEP e other
f@wmnagymlvaltanm:pldstlas maﬁeeladmpmwaldltm esed.hat t he

fluid di spenser 310 does not have an open position,
like the fluid dispenser 110, for inproving protection

TagamolifictrrBge26% SHOPRESGIfied W68 Whsat | XPAGedmade from the
Figure 26 shows a further fluid dispenser 410 which

saBler eBPERTES t e Heseribed fRrspBaseprrespording gartesin the fluid
d@engepquot Bﬁﬁgﬁeg VYOtcf‘(itSabrlrﬁee it &4 Srozble’ ﬁ{e%)éb 26%€may also

t1Tp séal "arrangenent 1s of ernative
hadesca ichetelatach forsfaadeane wall EPgar s in8&hanathed AHBstrated nozzle

.altho ] ,.Of e others described herein could al so
”bsgr{]fsgg?’ %g%o?ﬂ(ﬁ}f] a nodified forward sealing el ement
448 is fixed on the piston 414. The forward sealing

el enent 448 in this enbodinent is fixed
The arrangement of Figures 21-25 could in turn be modified so that the

sealing pin 255 is integrally formed (e.g. moulded) as part of the cap 265.
The rear annular flange 255d and/or the rear end 255b may then be
omitted. Additionally, or alternatively, the forward annular flange 255¢ may
be omitted and the pin 255 or the inner circumferential surface of the
sealing member 254 may be provided with a lip seal to seal therebetween.
This latter option could be used as another independent variant of the tip
seal arrangement of Figure 21, i.e. when the pin 255 is a separate
component from the cap 265 as otherwise shown in Figure 21.

Referring now to the fluid dispenser 310 shown in Figures 16A-],this

functions in the same way as the fluid dispenser 110 of Figures 1 to 15. The
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agai nst novenent on the piston 414 and provides no
t hrough channel for fluid to flow therethrough from
W@ b@snednd side to the forward side, as in the PCTUEPR008/056655
di spenser 110. The nodified forward sealing el ement
448 functions like the forwafll sealing elenent 148 in
the fluid dispenser 110 in the forward stroke of the
spaind i 1364, 0Se2lNg anarberpdstt iferwand ecakima €lemeatd328 and

sléd o%e?{g% rﬁéﬁbg%ré ét\% 'to? galng li §J | |f@§h€§ﬁru£&ﬁ‘grt§gﬁ1’%ogo rre?pond ing
cbigmoﬂwleu'tsal ins tipe npeid tdm:pmr@br% heovalve 4809ticliavwgyethe dip seal
t t t LS 414 to |
A ERIeFITY SO ChnaTisr Badys oY he rdkaeEhed Hitdatesearice ot Figures
20h1dsesiokasIpt hoaewar dislthe diehcé 482 @irriehené@iben e the return
seal |?g§8 el enent 448 causes the forward |ip seal

448
spEng| at taefbrgmdisnanserydlidb & aul é)eaﬁﬁ%rhﬁﬁﬂnar':'@lﬁfz?céﬂ that
ahh%rﬁw BPYEHiRhgt \QSII@?‘@td]?Ho?e\A% goﬁﬁérlcpg f i ro‘b%%'ﬁfceof the

orvvardly past the aintot
stappear pbriiosi B g6 daeaatmso §egnneo311)42@es furtierosthowh inhiagure 16A,

retreatin i st 414, Thu the resilienc f the

b UM 1 3Ppe By B TR ven Fe rEPRRSTa Routlpp nfpof 376c and
ertamn forddi-dly tbutied ianmudsr daoge- Bagbvef \the\l\ll‘rlalﬂil I®<§1§S‘iﬁg 312
in the initial phase of the return stroke t her

thresioh the emredler 8aPifeAmes Retyerpdhsanty! Fpro@gamllng M@Hlt376t and
tod hae Hb§§|ﬁﬁ FEpDef: \ﬁﬂﬂa}é’ﬁ' 58 éf?#laé*a%ch%ﬁém e FPIru‘?d’%penser

or 1nhibit the return stroke. air ens to be
3ilPagdpes not thevef @nwaPens eesition, 43 toe flheﬂ dispenpger 110, for

FERNERG etetcrcl Ao s AR PR ARG, iaidEe
the lip seal 448a may stay in sliding sealing contact

i th Il _of the_f dd m t
(bl IS o Bl LB o) LF B B goh B e i
dispebeer 414 FRgieshy €6 awl, ithéoetan BStid hotitetrespd@s. Firstly,

presence of the afore- nmentioned air. | n other words,
the dinesedl Jpapgement inRf shetaternpive dxpe 4esaribod amith rgference

tét) i Lﬁ%@llsd"éﬁy ! St H §ﬁ¥§)tfecﬂe43t@1%rs Hggﬂflﬂ)#’doﬂelféa could

rawn e ﬁressur ference into t
atﬁ@sbﬁgﬁ@dctﬁe@nnd@oa medjfied fioovartd setdm; elegaant 4@ is fixed on

BBl 41, R ool BYGine PR Rl Pgiment s e
against movement on the piston 414 and provides no through channel for
fluid to flow therethrough from the rear side to the forward side, as in the
fluid dispenser 110. The modified forward sealing element 448 functions like
the forward sealing element 148 in the fluid dispenser 110 in the forward
stroke of the piston 414 to its forward position; i.e. the forward lip seal 448a
slidingly seals against the forward dosing chamber section 420a so that a
metered dose of the fluid is pumped through the valve 489. However, on
the return rearward stroke of the piston 414 to its rear position, the
pressure difference created across the resilient forward lip seal 448a of the
forward sealing element 448 causes the forward lip seal 448a to flex or
deform inwardly to create an annular space thereabout for the fluid in the
dosing chamber 420 to flow forwardly past the forward lip seal 448a into the

forward dosing chamber section 420a in front of the retreating piston 414.



10

15

20

25

30

chanmber forward section 420a so that the forward lip
seal 448a acts as a one- way valve. | n the rest
wWeomstigm of the di spenser 410, the forward |iRCEERI008/056655
448a is in contact with that section of the dosing
chanber wall in which the axf#al flute(s) 42Qd is
defined (cf. Figure 3B). However, the dispenser 410
Thig, bee emabe@@/ o6 thadforwerd st seah et 4% aBews Ithg foswprd sealing

f
N 8RR S8R S oS AN B GREfE i y8intdy pnase
oSltbwsraum lsEnokaI thexrelay iaveidihgi tthed cisgationeof ahg W’dnahlic lock in
RO o BRRE oL i L b B A e tne
réfrBrersk@ . nunbers and the differences now bei ng

el aborated upon. Firstly, as also shown in Figure 28,
the forward sealing el enment 548 has a subtly different

Iﬁléﬂp%’a{apﬁhg‘gtof Ih@r ?r%.p?édi s tﬁ@affor\%gﬁd %%giggngzﬁé oyf 988 dosing
east one axi al groove or ute minits
cbamderpé20 pHer dhstamckaoe thiki ehnebatresplce on wered Ifgrarmimsealing

he re nd .5 The fl d ar._end rev nts
ellfief Perihufd INe 5 Set L ARRS B Tin S XAB0 PF Sl stiging
sediry eontdw wear ttrealdlingf ehermenvabl8osmhd thamtne$ sectlon 420a
reI atively rearwardly over the _piston nenber

dysi8gniny EﬁarWﬁédflr@FLH”dlsgrpS’é‘ﬁsé’nf @‘ﬁ) Pigtop Pﬁ?@bﬁég‘é\}‘b and no
th?/aJIQr Wdrééu‘Ptssﬁéé 28R thre%é‘ﬁcé %?rth%eéfdrﬁggn‘éh%ﬁéél air. In

I's provided wth a round [
otherewodiisnthase isfne Hieflegtipn ecvfdtffm B ssfal t448 . oMendthe lip seal

559 bR SRSk 928L, L RESH, BIE BAIP N By AR bressure

er o he T or Seal
difésrenng ieterratfobz8rd 'Elwsng sbetiont M20mi enghahsoungh Fhe at least

sl ides ly rearwardly over the piston nmenber
Oﬁféﬁ'ﬂ@@‘#ﬁfﬁ the rear end 548d of the forward

sealing el ement 548 guides the rear end of the nmain

housi ng 512 onto the rounded surface of the forward )
Howevesa Prefesablyfng BE, rrsasubssantially epedtenis Bagpegiin dhe dosing

cb?pﬁé?Wo%b%%eE@%r@a epnat th@efoggzggd n§u§é 465%% dcbs as a

t hereover e rear |1p seal

opeowajedalwvet h a rounded Iip to forma syrmetri cal rear
sealing el enent 528 which nay be nounted on the piston

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

Figure 27 shows another alternative fluid dispenser 510 which functions in
the same way as the fluid dispenser 410 of Figure 26, with like features
being denoted by like reference numbers and the differences now being
elaborated upon.

Firstly, as also shown in Figure 28, the forward sealing element 548 has a
subtly different shape, being flared at its rear end 548d and provided with at
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menber 114 either way round for sinplifying assenbly.
Alternatively, just the forward |ip seal 528a may have
wa@2eeueded [ip, with the rear |ip seal 528a beP@IEP2008/056655
e.g., square cut. Although the rear end 548d of the
forward sealing element 548 #$ still spaced fromthe
inner circunferential surface of the dosing chanber
&0, o axivgrooNe Ry fikie BABMAliDeits UiSE Pefgheral suwdace which

e?ke J{l}:;’s' ‘f8rvﬂ£%%7 P& ‘Eﬂé’ordéa'{‘e?ﬁ& 5{1%‘& axﬂh%' ﬂg'r%‘{fre%‘#sé‘hd 548d

resi stance to fluid Ow ar oun
peewbr&é&ﬂeohatmboﬁanwﬂz satdhimg oel drefdrwaA8 lipnseal 528a of the

BRSNS BB S0 AN il Dy BB over e isor
nsébrhber encesn dsbembprofaihd flardwalisheseal i51m, e'IWTEIﬁiE;Sregard the
528, 548 still function in the sane way as their

f‘é"&ﬁfﬂeﬁbaﬁaé 338a vé thﬁumﬁrd%qié}ﬂséierﬂ@@t éfstngﬁf%V'di with a
G RE i, ﬁ&esﬁé\ﬂrqg?’ghg\?\%&tbﬁr&l%%t of Qhé‘é‘rre'a‘?s’eﬁrﬂc 548d of the

m nor poru3|ons e the mnor
fpmandusdaling efenédrg 544&||s| ati lepehslee saple (aseték‘a mmeesdlemeter of

0, BB SBADEDR, Fhaf B8R0 GPBR) 305 e

rﬂimuﬂ‘idwu’@lBlQrﬂlldeBlTrelam@fy mwanglyw\ﬁe'r ’dh@ @saﬂﬂbieynloér 514 in
the fluid dispenser 510. Thirdl the carrier
a5SRMPYr R EREE N4 |°rﬁgth81f9r‘Hé€d §e§'é?9 @?rﬁﬁn‘% 56559%'995 the

réé\*"@ﬁgl df He ?r%tlﬁqwowsmd 83 OS8R r@linddife sDﬁ‘%Ee ed?‘Qh‘éf forward

t he annul ar 595a which interfit wth the stopper
lip el 2 B @fothqoreﬂrr sRAl mgselBTBIntt 2% whight iy Birat gwidesfthe rear

b oriRE oAl FEINAD )2t Shat ighOer. o ot 2Bper Portlon

e carrier menber 595 in the
correct angular orientation so that the clips thereof

{ ' li t t he T- { K {
ThROUT 1 SeAb Saahsmev=280 bt BipuigRBabRh deltnfetdt g form a
s{yenétridal réh s penary efebfeitf 558 Gutiies ray delmounted on the piston

Conveni entl)é there are twice as many carrier nenbe
MRHPendildneitses waysranshinsr sipwlifyios asseonblyr ot\&ta@?asn@ly, just

tﬁg%’r’wéﬁ‘gtlrb Lhg o3 h‘?d}yhﬁg\'?@%rro%h%ﬂn@é%ﬁw 29 Pear lip seal 528a

arranged I nto pairs e carrier protrusions

befEh 4.0., csaciargaut. are | ocated on opposi ng sides of one

of the stopper portion m nor protrusions 576p. As

shown, the return spring

Although the rear end 548d of the forward sealing element 548 is still

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

member 514 in the dosing chamber 520.

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

Secondly, the stopper portion 576 has a series of minor protrusions 576p

which, unlike the minor roof protrusions of the fluid dispenser 410 (see
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518 is supported on top of the carrier nmenber

protrusions 595h. The carrier nenber 595 further has a
wW@2008/1¢F714li anetri cal |y opposed arnms 595 ext enbTBP2008/056655

radially outwardly fromthe annul ar body 595a at its

rear end. Fourthly, the forwdfd end wall 597c of the

nozzl e 597 has a subtly different geonetry to reduce
Fidvres B and| 9Bp fonm ﬁéteﬂss,mgérthslr@of iopepHTa ibdGea@nd mave a

I [ |

et Bal- PR VB s G hge ‘He drpFLhElbYpeata, Mo the roof
opbhaimgt §26e imabsgubly @btHewhuicdhdispetsarrsdr r esponds t 0

that in Figures 1 to 15 and 16). | n this enbodi nent,

the at least one flute 52Qd is arranged such that,

TWheR, e dasRensRimibd05bs R theStetutheprighsig H1éaspa series of
seal 548a is | ocated adjacent the at | east one flute

radiatly iBuerdiyadisectadaprotiesiens &%Shu ab thergee ¢nd g the annular
b?tﬂg%g%fa m?&eurﬁéﬂﬁ“\ﬁitm%_e' étBPPE? oPd &R ifeP rh%ﬁu&o@ P76p to

rest, rearward position e dosi ng cha
preveartii mta}ayn thmqooatemiri sienfilper bi2emlativa he therstapder portion

5260 2883 21t ton PROR HIE: B Tt 098t in o cofrest 4pnaular

orieasdtiameofdhat Qhé%ﬂ@satm@ra@fgtm sioowhye mmmypt intd ek T-shaped
axi s, rather than stepped as in the previou

tEekB B rNOWDNE KhiB0gaiGe 2164 26l exlousln deSeited fo she fluid
d%%@%s@?‘!l 1f006FnF?dhr@§UI Qo ecérﬁ\/émgnﬁlyg’n%éﬁédérr@ltw%' §s many

for instance in the range of , such ,
CRFIERS r@@n@bera@r@tlruﬁlm batle &@tggpa@pﬁﬁmmﬂnomrqm@snons 576p,

: 4 '
WB G ookl DAL Bt ILBab SRR B I SeOP O B TR carrier
mm:‘mber p5dt4ru576hs 59550in ebch Ipairatrd kastedoe Gppasind2des of one
forma steeper .acute angl e t he itu al ,
ofTle ' Romeh RuRRcEinG b slee S36P cAb Ghay, dher et spring
538.is E"u@bbﬁcea%rﬁﬂﬂy\’éf et @bﬁtﬁrﬂﬂbh‘\tﬁértﬂr@t&%ﬂins 595h.
arrangenent for the fluid dispenser 510. Like the

di spenser 110 of Figures 1 to 15, the extent to which

Th@e SERE B an{ 52@9 fHFth‘e'P% B p&r & S%ﬁﬁﬁggﬁ{/ SpdsB8 arms

sea I ng me 4 is contro Ied t hrou
5Phj exxtemdiagersshialyofoutwerdlyr frarmd tlaendanmwmr boll Wphd athiés rear
rgar side of the end wall 597c of the nozzle insert

Fourthly, the forward end wall 597c of the nozzle 597 has a subtly different
geometry to reduce the dead volume in the dispenser 510, in particular in

the fluid dispensement chamber 546.

Fifthly, the at least one axial flute 520d has a different geometry than that in
Figure 26 (which in turn corresponds to that in Figures 1 to 15 and 16). In
this embodiment, the at least one flute 520d is arranged such that, when
the dispenser 510 is at rest, the forward lip seal 548a is located adjacent the
at least one flute 520d, but spaced away therefrom; i.e. there is an annular
space around the lip seal 548a when it is at its rest, rearward position in the
dosing chamber 520. In this way, the potential for creep of the forward lip

seal 548a into the at least one flute 520d is avoided.
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It wll be observed that the sealing tip 560 in this
enbodi nent has a concave formthrough provision of a

W0 2®88$57560a’ therein. The sealing nenber 554 PGI/EP2AEAS6655
(e.g. rmoulded) with a rear bulge 554s' on its rear
side to fit in the recess 5682 . Mreover, the sealing
menber 554 is fornmed (e.g. noul ded) wth a forward
bul ge 554t' on its forward side to close the fluid

Il‘?utthl sEtenﬁégdlﬁ/&ﬁattﬁw@e fdeg'gd%ssgﬁ'nﬁ]%r a?égi%ts on@ IEJtSe 520d are

res he f or orce
ahglaleab donilosgithdiaaf |axis) oaﬂwleettmssa@mmy anS&m ﬂmye previous

t[}?qj{%or CE%WR@%%&%Q% n al i Qggﬁtf)ﬂrgg S%chil gnay form an

aEQfé?@ElgFeeﬂf e %ﬂglﬂYdlhBIGak@Cl‘F@taﬁ%‘ﬂaﬁééJird thé G8RHE &Ff 8° to 12°,
created in the fluid dispensenent chanber 546 as the

SHF'@t@)ﬁ Hwbapd sRpviden 1gaddn efledacd | temauiste fmayement of the
M&Hglg:)p"s ] gﬁtgo fito ¥k \FSrvg%‘laS(éléﬁggsdﬂagHtB@r %gétloﬁ BS0a on the

orce applre e rear Is re
ferveardf sirekeentibhe pg;torrnenelmbmr‘.id%uwge fes4tof the atdeast one flute

seRaa R dp!m iR el oBleChe i ol S, pgfscance n

tiié Pangd of ABPOSBTS sUlR Jse20°. buI ge 554s' and in so
doi ng pushes the forward bul ge 554t' outwardly. Wen
the sealing tip 560 noves rearwardly, both bul ges

FRRAE 29 2Bbivs a’% %I@Pﬁﬁcl\'}é’ ti'ﬂSDg@albé’r‘anémhg%rt ?ﬁ?é% rflurc?%ltispenser

state dueto the inherent bias of he materi al e. g.
StlRer sl &e |d15|fé¢rmoh350 ,of sttighress 1EF¢DN®5 fthenexitensg Hot w@lch the

S35l EBORL0 b S e M B A AR e 550
controtied b smage tag nﬂ@Sfengﬂgeneéryt af thed ésredhrdodndrevadk 565b with
o 8 3Rl G SaP ESRAR Hafogyt o 2

yet another alternative t| p seal arrangenent, not
shown, the rear bul ge 554s’ % be omtted and the

Is el hg pbgemed U’saidt% IAAIAIt He PEPwHT dhisulegebetiment has a
R i .

SR o, S SPBSRIRATEE oot BEblS LA, The sealing

mben@s%lssﬁ)mﬁednﬁdlg‘|re§1@uid£d)awéhaa ceavdulfe &Sdshdn its rear

o151 B oo St EPESRT, I B sk 355 rormec
(é@a|mﬁld&|f)hﬁlth5@4oﬁ/®aﬂ‘debtlrg@t 854tepri its fopvaes dide ttbeclose the
fIcL:J(iadntoL?Ie’(c)fSStzl?eV\?ﬁgrh itﬂg fluid dlspesr?SAér %/\T(()arlsem its normal, rest state,
the forward bulge 554t’ is forced to seal against the fluid outlet passageway
553c by the force applied by the sealing tip 560 to the rear bulge 554s’.
However, when the sealing cap 560 is forced rearwardly by the increased
fluid pressure created in the fluid dispensement chamber 546 as the piston
member 514 pumps a metered volume of fluid through the one-way valve
(see 589, Figure 27), the force applied to the rear bulge 554s’ is released
therefore enabling the forward bulge 554t’ to relax rearwardly and open the
fluid outlet passageway 553c. In effect, in the normal, rest position the
sealing tip 560 compresses the rear bulge 554s’ and in so doing pushes the
forward bulge 554t’ outwardly. When the sealing tip 560 moves rearwardly,

both bulges 554s’, 554t" are able to move back towards their rest state due
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the sealing of the fluid outlet passageway 553c is

needed, and reduce the tip forces applied to the
waeaBiegi4renber 554 over the swirl chanber f eeRICT/EP2008/056655

channel s, thereby reducing the likelihood of these

channel s bei ng occl uded (e.g40by creep of the sealing

menber 554). | n Figures 30CA and 30B there is shown a

tmaefin@@reﬂc@@%pf ploe thakerigy 6efdora tharmaeplasiéc elastomer, such as

fl T p t.]
RO PRty ey PROMBEL S Tl SRR b space
fcbnmhlnlgsb@mmer‘delde wetling uatntban Eﬁmmndptrm flugdd onsle6 fAssageway

di,al t f th [ .
S526t MHerOne donsle o vaureat s 2813 f Brarrhges frisg the fuid
oStIePBED, PRI tHOBWifY BhéPbel B83akarpAgesmhiseadprhy d
dlspensers in which the carrier nenber for the return

spring is formed as an integral part 776t of the

Iﬁ}ﬁ?%otﬁ@“&lt‘é‘?n%?@% thy SLAr AbLy ér‘NeﬁQr Abt ¥h5?’hgﬁﬂﬁ rear bulge

ew t e appr eci at & at use o
5§t46ppmaty er birotted7angprivel se@ig hip aéSoused ad plsh dhe forward

oG o wTH b e el e oREhERNE halh et fflia outie

paxsaguveay 588cf | Thel sdalmgen@e%am thfs ddsgumaylalk® be modlﬂed to
15. Figures 32 and 33 show a bottle 870, preferabl

hgrves FIVexfreg£adi sughysdn tf‘ﬁé'%'%rdéiﬂﬁ%&“’r frufigures 1 tO 26.
di spensers. The bottle 870 is provided with
antirotational features, here two
Theaer@rrangementsppRe@ feamesd diul g DAkt rinbidessarlinghimeimnber 554
t 7 e [ f
cBhFertf Gt B uabufed B o Cin ol 3€ RENE DGt 558, where
tipe egelirig pbtiad flaid oﬁtlehpamgdmyess&t is né\@ded,camiereduce the tip

ortion 876 .no nted her eon. own | i ur 3,
QeS| SRRl tootls Geains Frediadto shar 63ar (then SYE ciimber feed
cBbBRelBl BNey Midutirtthe NikeAhbODAf theaé Lmﬁﬁnetsebélﬁgh@ccluded
angular segnents of the circunferentially-oriented

(%&@YSQ@GP aftherpeabingpeeatber@x. t he bottl e

anti-rotational features 870a to prevent relative

rotation therebetween. Thus, the angular orientation
InfFiglresbd@A | andB 30Br dleiti is&shtocwrt lremfoslified stopyfert pation 676 for

tion 87 ca re-set in serrb of
B ek Sireptrede Tl | FEBRES. A biRe SR Priton 676
cbhrespondd afosefg @ thst 87¢tvgliﬁets IMta;dt BB, Giuk asFrevieiRdi with just
groove 870b to axially
two minor protrusions 676p, each forming a radial extension from one of the

main protrusions 676n.

Figure 31 shows a further modified stopper portion 776 for the afore-
described fluid dispensers in which the carrier member for the return spring
is formed as an integral part 776t of the stopper portion 776, preferably
integrally formed therewith. It will be appreciated that use of such a stopper
portion 776 precludes the associated fluid dispenser having the open (fully
extended) position achieved with a separate carrier member, as in, for

example, the fluid dispenser 110 of Figure 1 to 15.
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| ocate the bottle 870 relative to the stopper portion
876. It wll be noted that the bottle 870 has a
wo apenedibott om 870d, here of Vsection, into WCTEP10h&056655

inlet of the supply tube (not shown) extends I nthis

way, all or substantially al#7of the fluid will be

drawn fromthe bottle 870, unlike the case where the

Figstres S2nasd 83 slaewrobobie 870n paefienably | afplpsfic.t fortuse in any of
o) ri nt 0 t.he :

NS e TR FEROSa e bed oMo n RIS, vin ent

r@lmttolnel meaﬁurestdhed'eetwnrrtaarrmnnudala,r—oplaosed quaII‘Bh@f aki@appidrs 870a

ortion n, anot her
R0 R acarPe B ALt At S8hed erfure arair of axialy spaced-

Paet @FcUrhrerenaal Ise dBRy 8 POC, Cldaprieaend ro@itinodf B Bottle 870 in the
ead-in or guide surface for gui ding insertion of the

Sm%mmﬁo%@ﬁ@ﬁ@@tqdhmpﬁﬂo A$ ShowmothElgure 33, the internal
Uﬁﬂhé' Sﬁtthgnstto%ptapep&lﬂ%zﬁeﬁ%s‘ti 41sd ﬂf@dmvg‘itﬁ arﬂ‘gtrotatlonal

he sealing ca e sealing tip) my
featones;t leeret tha hegskul segmertshef the dricamfanentiallyeoriented bead
alin i s noved earmardl relati to . the . nozzl
57 R8O, Lot BiE R sbsiter FhR " Bitirtel B3RS ¥70a to
prevdIer resstld F@atlbﬂ tﬂwleue@bmxetelnet Thes,ptihd erﬁigmlearomhdétyon of the
theremﬁth to o he fluid outlet for dispensenent

boHee %Perree%t"(ﬁof ,t@e beatures @f KNG tePRer RAIGIRS 879 Lﬂaf‘hté(?' pre set
M“EHefés%@Fﬂtﬂ{i cffotrhe"i‘ﬂtdloole iSpRAser. et \QHﬁszodEé‘%dﬂ}@@latéd“tHat the

ensers 0; etc. 1 n which forwar
asndla4srgments: BE6A ofitadnte Healcinggméeeaniial gmgveh&%Ota to axially

I . . y ;
BSEERE Yy SPBMRLE RIS babobr RBIE 578 Sec Pon
812e' in the main housing 812" when the plston menber

1¢ Kb n s tiascer BB, BapOios,p BRer oA POR TR A dhare of V-

SEEL@S, heo SiHEn the nﬂ@@o%bfe‘é@bbﬁ/ 1313323 (ﬁ&CétQﬁNrﬁlﬂe%Mﬂ% In this
the action of the return spring 893" when the fluid

Witve sHupe sulpstansinllyoall tcﬁeth@l Elv@nWHb@eeﬁrmm framoiie bpttie 870,
uhhié the¥ast Qﬂtﬁ@ech)é@yotﬁélh‘ées 53%%%?2&0?@' y able to

recl ose once the piston nenber s noved
sufficiently rearmardly back towards its rest position

t o_renov. fromthe restricted
1 0n; FRRIEAER WM AR e e iRt Bk pgE (shown, the
boltid s@anmayBye hﬁhldtd@lgalﬁdﬂ% poge vey formed between the bottle neck

and the inner annular skirt of the stopper portion.

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

guide surface for guiding insertion of the dispenser components thereinto.

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

dispensement of the metered volume of fluid.



10

15

20

25

30

val ve open 889" longer, it is believed this wll
prevent or inhibit the formation of fluid bubbles over
w0 b@sfldari4dl outl et on the nozzle 816" after a dPGPEPRSIEH6655
cycle by giving tine for pressure inside the dispenser
to be relieved at the end of 48he forward stroke of the
pi ston nenber. O course, alternative ways of hol di ng
the one-way val ve 889" open at the end of the forward

Fl'rtg;Jr k§7 %fhowgea H"uﬁh%'? rﬁ‘éﬂpﬁcratl%d'for %? tﬁ@vﬂ)r’%@ Iy fd%scrlbed

ance, as shown in n a projec
flaedl &lfsp@mseise 1near31@7d4391d’dc ah wh&hvtiievé)mmbeasnﬁgmc of the

Faiarg sH I T 45" oy OP BLRTEN CHIRING PrpfREIon or spigot
glgEaf %rfg@ﬂ't'onﬁrcﬁé@c”ﬂﬂé théheshiGkamndrendatiofogl Ze'ghsthe main
carry ection. One of the benefits of the tip

h@éal|nga$1= n‘dl@ﬁﬁrﬁ@ RIFSA B¥EbSePEfniS 2idds fPoYRIdMest position in
tﬁ@%gln%%rgﬁé%zéo%mteﬁg?g% :pgo%i*a@t tHé“€¥|v8Fr9\é{rﬂfe@;tr3%91' so as

eature to penser, 1 n
tcbngbartmqo@mtwag vajwee8$9 'heeclesingi wmaert tlﬂe)ramrb)w o§ the return

re atth rt, of the dispensing,.c ,

spiifH 657 Bna fod ik StessDEe dhePERR SOt Bifiphomember 814

dfms:elartpis 2dy} ehé¢ eeswal/ivigverdd9eis byilyt Sielestwarddi@se once the
Once the ti seal arran ened

iPRERE i qssmé(pgasé'@agﬁatlﬁr%é%%rqlﬁgacl‘tép%gs its rest
pr;ltFofl‘uetdC lré‘rh@vfehtrh‘éuﬂﬂgw%4f8gulcr%n‘?‘%hbel‘estrT&laé tﬁﬁ%‘ §éc‘ildnn812e

provi |ng accurate netering and reprodu0| e
feyr mﬁéamaesfeamaaralcmqmn@e@fd voPdnB. ijsrmer%\edwol@ughtmzs one-way

g ’dl'o% #bqf i8Ny lale\%d Ithl?se \m;ldg{rgvé)&d C}I‘h%hlblt the

ore SCI‘I ed’ uird “di spenser ent s
fmmdatﬁmred)ftmldnbthbtdes amerothenrﬂuej @htltahmrcmh@omtes 8016’ after a
features of, the ot her enbodi nents

er, it.is to
dFEENRNG S¥I6d YtV IRd &Rt £ é’lrés%écﬂstfged ther disRRNHG to be
rél i SRHPaNené edld @ﬂ“ﬁw@'ﬂ&&@br@feﬁow@bf&hé%lb@)mﬁ@nbé’ﬁ dheourse,
correspondi ng conponent of the other enbodinents.

The
afternative wyﬁsqfr ROl ithe dascareBIve (38 crarcAt &he end of the
férveBthestrdicd 8 P%Soﬁﬁ‘ﬁer?}}e?@i@%aﬁ%é% \¢|sé‘$é<€ Igaﬁ’ instance, as

act uat or con I gu ect the afore
shewnpnddglire 8Bathiavengre visogartioof 89 he’ nchhbereassaewldbsgld” of the

d th [ ujpd Ly. nb|
v, DERBRE i< poef ng B B . shE v Ble B InBRf may be
instead of, or in addition to, a projection 848s’ on the forward sealing

element. The piston member could also carry a projection.

One of the benefits of the tip seal arrangements disclosed herein, additional
to those previously documented, is that they provide a commitment feature
to the fluid dispenser, in that a higher operating force (the “commitment
force”) is required at the start of the dispensing cycle to create the fluid
pressure to overcome the sealing force applied to the sealing member by the
sealing tip. Once the tip seal arrangement is opened, the commitment force
is released to produce fast release of the fluid through the fluid outlet. This
assists in providing accurate metering and reproducible fluid properties in
each metered volume dispensed, such as droplet size distribution.
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I nthis regard, possible such actuators are descri bed
and illustrated in UK patent application No. 0723418.0
WO 2008d42%4 Novenber 2007, the content of which PGI/EP2008/056655
i ncorporated herein by reference. Another possible
actuator is shown in Figures434 to 36 , which actuator
operates according to the sane general principle as
It Molé e nndmspg@@ﬁgabpfpﬁ_ iaéalta-dﬁsq—\{rdbect)ﬂzi;ﬁﬂiap@.nser gmbodiments
L our e - o h . L sp ’
P Becrmlinad  dnbRaB MY of anbks SerbEPaRgbpditsor, feptures of
ti¥g otherw emdpodéeantans daredvemtiojs enteamddrstotdothaarthe materials

t uat 4405, which h 1 i gid plasti
RStE5e Foraoking § ediertt ey intiddhnliriah ol bcised for
t8 Ebfrekpb AdhbalorRboidit MEREMRE empwsalorsar ayer sol d
by G axoSm t hKli ne, and shown in US-A-2007/0138207

whi ch is hereby incorporated herein by reference,
[ : : [
ThE dFotierahelt BRSO i PRlencY o SRS, 1 88,33 37
amdy 3Bemayobedezlipad esith 3h dectofitarheomfigigiedgtol 40fect Tihe afore-

flui.d di spenser, 910..is received i he housi ng_ 44

cgsthibehaRRR 3T o R ik MOV P S niPe 8By ana tne

bottle/ fluidsuppl assarabBxfal pmirlimg dritethamgépestetdadispamsing of a

X-X of the housing 4409 (the "housing axis"). The

metered YPYPBASEFUHL0 i s mounted in the housing 4409 for

reci procal translation along its longitudinal axis L-L

and the housing axis X-X For sinplicity, the follown

Iaedés irpgardn RASSIblessushyactepEerst arer HesedRs ra@dabklugtrxtedg in UK
A be u t t r e

P2t aeb Bt of PR Y 1 Ed p S AFNGHES, 2B0T7 RAE Scontent of

wiithu &t imcodzdrated hpreindsy eférarger - oper abl e act uat or

mechani sm 4415 to apply a lifting force to the fluid

di spenser 910 directed along the axis X-X to result in

Alnloenéd ?bgsiéiesré@flﬁa&br 93 GsHYWPIiAgFigur®s e4edo B e @hidthectuator
fluid fromthe nozzle 916. Mire particul arl e

, th
OPEfateRga¢@r d@dappl thed saye @@nﬁrﬂgﬁfiagﬁl%tﬂse%/%&%m d¢K patent
apﬁﬁ&&mﬁﬁbér@];%gg@g;@s the bottle assenbly (including

e plston nmenber, not shown) to translate forwardly
along the axis X-X relative to the nozzle assenbly

Irqiﬁ?é:&r%dgﬂgtﬁgr% gasihnovs]rﬁ)%s.hﬁi%’ diggfanssgrowé, ggrresponding to any of
those of Figures 1 to 33 and 37, having been inserted into, and coupled to,
an actuator 4405, which has a hollow, rigid plastics housing 4409 (e.g. made
of ABS) of external appearance similar to that of the VERAMYST® nasal
sprayer sold by GlaxoSmithKline, and shown in US-A-2007/0138207 which is
hereby incorporated herein by reference, including having a window (not
shown) for viewing the amount of fluid left in the fluid supply 970. A window

may be provided on each side of the housing 4409.

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

along its longitudinal axis L-L and the housing axis X-X.
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that a netered dose of fluid is released (assum ng
primng has already occurred). As shown, the
WO 2evga4s70per abl e act uat or nmechani sm 4415 i s noRCIE/BBR0DS056655
t he housing 4409 so as to be novable (i) inwardly, in
an actuating direction which59s transverse to the axis
X-X, fromthe rest position of Figure 34 to an
operational position (not shown) to effect the forward
di spensi ng novenent of the bottle assenbly of the
Fbr wirdplicity etfeefolioning alegcription ovtlvmeily refar tanthe housing axis

0ppPeSLt.e, turn r I [ transvers th

GRPBR s 1 i DRigiod Aah et sty REREER " Fap s, Stuany to
tihe sdngiagdinaloaxis @-lenabl e the fluid di spenser 910 to

reset ready for the next actuation to rel ease anot her

net ered dose of the fluid. This reversible inward

transverse novenent of the finger- o er abl e actuator

The aHAON 405 CPRIPAISES & BNEemPPRIRD! ‘ta:llﬂcwatﬁf) meeanismi 4415 to
aPEIyagll?tutué’ f&%e%”@%dﬂwﬁ%bé\%é?@fd @lr%&&o( éloﬁg it 'a&ss X-X to

ottle 910 1s enpty near |
ra$idt in ﬁgerflm@dlm@eacﬂmmmmﬁg rmaamm@henradtmsaa@f thﬁ)ﬂUId from

e 38 e e R AP HRE ARG, Tpete SPRICA"SV the finger-
ope}m‘rldl actoatomgtﬁcﬁahrsarm%@]r&eﬂamsw thbebaetxies aé’séﬁgbly (|nclud|ng
relative t t 4409 [

oM TS5l RS B 80 73 P Fareler NS 6Tty se Pgiis X
ré‘l@’t’@ettﬁeﬂ@/\hbf‘zlé%séﬁﬂw f(‘ndILﬁtﬁnQCt‘hb' @a%%%ﬁ’@irﬁg QottdHdown) so

fluid di spenser9 first and second nenbers are

thefde@ mesered piQaﬁ@t pés‘“ﬁﬁt r relrasethd agaymiieg Girimpy (asgalready
OI&[“%@ _(r) ABS (BASF)) and acetal, respectively. As

w Tl "be understood from Fi gures 34 and 36, the first

menber 4420, which in this instance is a lever, is

forned s a.atel usi ng, 44 irst

AT 430 T 4o PRETANE RO daerae T RS AAGSI RGN adBiEd to the
heQsinga4bbesd Ta\&afcd-béutwwaﬂnléﬁ(\/)eﬂ’ﬂ@érdw trhenf beitating direction
nmenber 4420 transverse to the axis X-X is_an arcuate

whicie feHansvgrsertoreie sxiodrX 4100 Higsrest positiamar higepa 34 to an
F%Féﬁbrfdl sﬁtmrp(r%t %\ﬁrb\%?@%%%{ tHEO9R drar & Eehﬂn%hﬁovement

usi n 09 and about ich the first ne
oﬁ|tbet@ttlwh@sgembjmmfnmau|d44@5ensetp9\16t anidy (inooutveardbn in an

obBSsifcé,r ?éturffﬁn&%ctﬁodf?(evhich is transverse to the axis X-X, from the
operational position back to the rest position to enable the fluid dispenser
910 to reset ready for the next actuation to release another metered dose of
the fluid. This reversible inward transverse movement of the finger-operable
actuator mechanism 4415 is able to continue until no more fluid is able to be
pumped from the bottle 910 (i.e. until the bottle 910 is empty or nearly
empty of the fluid).

The finger-operable actuator mechanism 4415 has two members, namely (i)
a finger-operable, rigid first member 4420 mounted to the housing 4409 to
move inwardly-outwardly transversely to the axis X-X relative to the housing
4409, and (ii) a second rigid member 4425 carried on the first member 4420
so as to move therewith and to lift the bottle assembly of the fluid dispenser
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such that upon application of an inward
transversely-directed force (arrow F, Figure 34) to

W@ b@sfiazse menber 4420 by a user's finger(s) aPdr/BP2008/056655
t hunb, which can be of the same hand hol ding the
actuat or 4405, the second nedber 4425 is able to pivot
in an anti-cl ockwi se sense (arrow A, Figure 34) as it

9il9. chhe ifisst PRdesegPHd Bperthers @igmaage M iy Pfastiss material, and

B PERIAES (o TellpnbFab R PR paFpEdRaI

I n nore detail, and referring in part to Figures 35A

A OB P D o SocvANA. o R Tt fregpep 44RO, which
0thianSafidad 30 144800 e agaldem Pom eftchebsihheaos.

nmounti ng section 4426. The nounting section 4426 o
the bell crank 1425 is pivotally nounted to the | ever

@giﬂs@*&ng@égﬁhei iéﬁiv&%illgimﬁﬁﬁgedf €5 130 PWsing FA@YSEShat the

an the b cra urther conprises an
inwlamt-dotwaske cwvenpenitr obfheafingt iePsizer 4428Hraxgvensk g the axis
fram_the other end of, t unting.,sectj 4426. The
XK Srebhs DGRt oo B BEMAF LN dR 2 el dha 44202
wHith €tslirtpersaxia tRamselsd4oatdfathdyy i tree hbtsihg (449® hnd about
arm 4425a of each pair of arms, the first arm 4425a of
Whieh £7¢ SrstyRemassi Y bRIVOS® near side as viewed in
Figure 34 and the corresponding first armof the
second pair being on the far side.The first (rear)
Taenseppgsmepnbem i 2paisr Pivetallvd mountedi erdheofirst member 4420

SBENSHA! |hoh RBRNRIFR oF SpbBR Ry ks beed ST 80 B rrom F,

sécond are angle or war
Figumar 8s) tthetheofizdten@htberThd2beby ansek's42deris)s aad/or thumb,

it Gnobs, OhabsnSPBmtanc: el dhel Phivetan e the second
ni@HBEH G280 (< BBl Adt4Bvdthm BANGHti | diddkwids s@ﬂ@eb@rﬁcﬁﬁm, Figure

there is an angle of Iess than 90 between the first

3&&@%566@@?%”&’@2@'&, b\44Q§_HUWA§d|¥hW§nQ ﬁéSt_rrﬁlSﬁﬁ‘T‘lP@fg4420- In
tiRS"3d rBRu Rt 485G RRRY Al & hkP icularl
cg ndecte%J%n t%t%t Eg’ Pz(%é?éoﬁcgg.g Re‘fl%lélr%?%g&tgo ’F%ﬁ%?%&'&u arly a
beherapk.ndl e 4426a is clipped to a bracket 422(q

presented on the inner surface 4220d of the |ever

In more detail, and referring in part to Figures 35A and 35B, the bell crank
4425 has a mounting section 4426 for mounting to the lever 4420 and a first
pair of arms 4425a, 4425b extending from one end of the mounting section
4426. The mounting section 4426 of the bell crank 1425 is pivotally

mounted to the lever 4420 at a fixed pivot point 4427.

As shown in Figures 35A and 35B, the bell crank 4425 further comprises an
identical second pair of arms 4425a, 4425b extending from the other end of
the mounting section 4426. The result of this bell crank configuration is that
the fluid dispenser 910 is straddled by the first (rear) arm 4425a of each
pair of arms, the first arm 4425a of the first pair being on the near side as
viewed in Figure 34 and the corresponding first arm of the second pair being
on the far side.



10

15

20

25

30

4220. As will be appreciated fromFigure 35C the
configuration of the second arm 4425b in each pair is

WG owh/1431a¢ when the bel |l crank 4425 travel s i NREr/@P3008/056655
with the | ever 4420, an inner surface 4428 of the
second arms 4425b contacts afZaxially-oriented pusher
surface 4429 in the housing 4409 thereby causing the
bel | crank 4425 to pivot in the anti-clockw se sense A

Tﬁgggﬁstg{}gg fansp 9345%%23’[2 éa Ilér 8% |E ?&te nﬁzjwzée‘a%?%&ﬁ n&enerally

tiagish e cgeatnk tMéZExtso)ms whwaerai;l thevsetorichéfdrenaed) 4428.4425b are
agenent f t he nd ar 425b on the pusher

aga%da%@ %i@@V?{g %EOW%FCE%F rrgléot al nmovement of

the bell crank 4425 and also supports the bell crank

4425 when [ifti n&@t he bottle assenbly of the fluid
TB?SB@'hsCéﬁnlgl‘b“Zﬁ' SpasBeperallyf HB’@'W&%Q’ -$harg weths dbgnfirst and

I
sg{ﬁ&ﬂe gt 42238995?%“ gytr?e ded"t@Feluﬁ“{BE ah&3HY ‘9mount|ng

separate housin
pwsuid)n fAdbuthes inrandirhbr Asau:am becﬁﬁam aharel#26b. arie of Iess than

ol e BTt afll SR et dB B9 Azt o St he

| ever 4420, causes a lifting surface 4431 of eachfirst
arm 4425a to contact a respective bearing surface 976u

Jed by diametrical v, d enb 976
pr e ”ﬁﬁ@ﬂegegfé%%w%%?fg %ﬁﬁysirgseg?as tssgg{] $ lﬁli4g6a for pivotal

cghﬁ@@d’bﬁﬁfo WO 1evér 14&§0t Refaeindat P FiAte B840 et Sﬁﬁhalé tI§¥26a is
| uid dispenser 910, the user "grasps the actuator 44

C|'thQﬁwéO Ra@ckeld pag esesentrdmn thaiinger isungee 4420halk the lever
4p3gd on the lever 4420. The user places the nozzle 916
intheir nostril (or a nostril of another person) and
applies a transverse force F to the |l ever 4420 so that

the | ever noves arcuately inwardly fromthe rest

AR e AR R TR 4 RS AAsR i cons o

4|4aSbh|a aath pairoskydde tsenodep e behecrbhkt44np seavieds @swardly
31 of the first arns 4425& to act

on the bearin
"‘é‘,'b ftheelever ettt 49 Re IS ppEITaE®r 11 6h %n’é'?)%_sﬁ?éﬁf‘g 8'7’6? 4425b
cbRtdcts tah hexiBMy 1driered eplibverofsutfiiRefl l4ud Gh sRRNSRSusing 4409

thereby causing the bell crank 4425 to pivot in the anti-clockwise sense A
about the pivot point 4427. In fact, the second arms 4425b also slide up the
pusher surface 4429 as the bell crank 4425 moves inwardly with the lever
4420. The engagement of the second arms 4425b on the pusher surface
4429 helps to guide the pivotal movement of the bell crank 4425 and also
supports the bell crank 4425 when lifting the bottle assembly of the fluid
dispenser 910.

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

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

on inward movement of the lever 4420, causes a lifting surface 4431 of each
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910 upwardly relative to the stationary nozzle
assenbly and cause rel ease of a netered dose of the
wo baosd43Tedi canent into the nasal cavity (assunPChEP1088/056655
fluid dispenser 910 has been prinmed). The user then
rel eases the force F appli ed5§o the | ever 4420 to

allow the return spring 918 to reset the actuator

fingtc REMi 442318 egitfach@ fespegtive shratiwr sgnface Pbieiprovided by
dfa‘?ﬁétrfc%?lklé eﬁhgmo's n’@'ngyr®&4prowge(¥‘§o“?{ tﬁ‘g%tgpbgrerbortion
repéat the Tever operafion ornie or nore tinmes To

976l efabe fluidadispamendil®y nunber of further netered

doses. The nunber of nedi canent doses to spray into

the nasal cavity at any given tinme would be determ ned

TeYuddehadasiurtor 890588 Jcetiateherd fllildddispéeh SIS, thRi (idkr grasps
adm ni stered. The dosi ng procedure can then be

thepeged@ruid0? ialene dandeanfyplares ofhyme angfar fingenef that
hBRHd PP ey rad s e 55%{39%3}%2%@ 9f6ti|t?%h8i{d1qsrt]ril (or a

reci procal displacenment of the f I spenser
nobtrilfuaiathed pessal )oand eppliexasraasvarpefiofcevieto the lever 4420

opgration, the pair of dianmetrically-o sed -

sBPERL e st SiruSkaTbiiatRly YrotR 835 st Rositign to the
opetdtirial YopVackodtedl)| pagitiom. s1H kacdoifdbthisWiseshthe bell crank
flLuid di ?.ge_nser 910 is mounted in the housi.n

4409,
4fRe ToPHPY IPIEFIIBH CHCKIRE SEBRDEY aa@rthﬁdﬁtiggéqr@cgét4431 of
ti9&I Gl st hdnd BBOERAEK IO HRY tRé '&"brl’Hgﬁ Q%JP@EE% YR ﬁgyche stopper

axi al l'yoriented runners (not shown ornmed on t

Porgel €nkegsaeentsf O Tretthbffsihegbatttm assemblys ef thééhid iggspenser
f l\ui ' ! i.S j j_spl '

S IR EERER R e BTy P 3G pl ot d Susg retease of

alineteedogeseadf te GlLid hedicankat 9t6vtha ndsdl lravityn@essming the
not onl ui des . the | ongitudin di spl acenent of the

i cBFRenee SIF haBcoeel PRt sibaThiy BROGNED AeletRes the force

aPpRYE RS Thé eyt APREEo RABIW R REGrn 3PNy M 1fsaet rddRe the actuator

ottle assenbly as a whole, fromrotating in the

AN 440D, and the fluitdlispsmset Pd0e@ thedt resimesitéions shown in
Fwéogépe provi ded on the fluid dispenser 910 and

onpl enentary tracks provided on the inside of the

housi ng 4409 to |like effect. The actuator 4405 further
conprises a protective end cap (not shown) for

Tﬁg%eirgvg%ﬂg rtb?ﬁ rfeBr{aﬁgElge ?éqv%rogpeﬁ'gﬁo#%%%i (ﬂgmdéﬂg %intugs to release

cover ect
a corresponding number of further metered doses. The number of

medicament doses to spray into the nasal cavity at any given time would be
determined by the dosing regimen for the fluid medicament being
administered. The dosing procedure can then be repeated until all, or nearly
all, of the fluid in the bottle 910 has been administered.

To guide the reciprocal displacement of the fluid dispenser 910 in the
housing 4409 along the axis X-X upon lever operation, the pair of
diametrically-opposed embossments 976r of the stopper portion 976 each
have a track 976v and a lead-in surface 976t. When the fluid dispenser 910
is mounted in the housing 4409, the rotary position of the stopper portion
976 is set such that the tracks 976v align with complementary, axially-
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nozzl e 916. The end cap is of the type used in

VERAMYST(r) and di sclosed in US-A-2007/0138207, having
wW@2@paiss7od rearwardly extending |ugs for recei PCT/EPI00$/056655

sui tably arranged channel s 4451a, 4451b provided to

the forward end of the housi ¢ 4409 to securely attach

the end cap to the housing 4409 to cover the nozzle

ogigptedrifenperst &tet seowny fedpedl b thagnsige sursageneérthe housing

fa r rfleY il RC1; [ er._of :
S35, 258 ol SRR LI kP SIOTL BLBM ichlggo in the
hbhsnn@ 0409;&th<9&2a¢k$ 9!7I6vnmdeloaeﬁ]tﬁev\!rw‘rnerheTbedca:apei'atlon of

he, no e coyer osition. The end ca
thty FEKG CRRRY A he” SRS i aqt ks S oS dgngitudinal
dfstPfcerfet of BHAFUiESARBERSERIO10S h t &Y hoBing UMD9, but also
stopper may be made from a thernoplastic el astoner,

Pf‘%)\fer’éﬁamﬂ étWGDRENE{ %76IV\ﬁ@ﬂ 'tnhéa@aﬁm $atiHet ﬁésembly as a
Vﬂ%(%,l ﬁoﬁPV&E@iﬂgHHSﬂPE' I?dh gf49f3 tIgﬁnlll He dﬂé{ﬁ‘&@lat&f B%at runners
Wt

movenent -opérable act
coelchari providdd, orartbei ﬂuntdhldasqeaser AQilGaranidnsoanptemenhtary tracks

o8 e 1Bl O™ il o A BB affBh015 when

the end cap and lugs are in place (i.e. in the nozzle
covered position) in nmuch the sane way as in

VERAMYST( r) di scl osed .in US-A-2007/0138207. In

The 2oHaten 1407 Hur BF VaPHIRp o PIOkECNG, BPasamh (AGE sgown) for

n%lMtﬂwg% 3h AR rwhhe drrbof 8 neaingy ﬂ@@Q ot cdvie érftﬂﬁf'otect the

edge the sl ot 4409a to prevent the |ever 4420 being
nﬁéﬂ@c?]cfut vaednd ean tﬁu@%theh P @%eCMUEJERAMYﬁST@cﬁﬂdl @iqclosed in

Uﬁ“ﬁ?ﬁ%@gﬂrﬁtz%‘?t Ih\é% é@ﬂggfque\é?\gapd]yt eﬁ&’h\?{?@%s?’é? receipt

tuat or t o cover the noz
V\cbirlrén clitbhly aherpegeléruhahugks M51dhed45b povatied to thérfonvard end

S0k thsTorAd08 teosEueihat el thBia 588 tolik Bfusinp 0o to

cbaér the hermy ® 1ehaher Broesttineertidapaiso b, assebher elirface, a
the actuator 4405 and the insertion of the fluid

reRREAYEFARNS trREHENh ShPPPEMAl BN\ IfPHBdarrARged for sealing

ethgé%nﬂW% &R Fu'lé%%tIEPfQ‘@rﬂ 8anb2AE NPFHRA th1@| ¥%F cap is
440 4409f ich snap t together. Before the

irf @mmzlan@mad n@@listimgThﬂaevéscmtsgmltafcﬁmrﬁa@e éom the same
nj%gga SUEGE HoASYPhuobN % 584 pflicd4%Re?, (iftabRY HBs. The
stopper may be made from a thermoplastic elastomer, for example
SANTOPRENE®.

When the cap is in the nozzle covered position, one of the lugs interferes
with movement of the finger-operable actuator mechanism 4415, and in this
particular instance the lever 4420 thereof, such as to prevent actuation (i.e.
to lock movement) of the actuator mechanism 4415 when the end cap and
lugs are in place (i.e. in the nozzle covered position) in much the same way
as in VERAMYST® and disclosed in US-A-2007/0138207. In more detail, the
forward end of the lever 4420 has a solid tab 4448. The tab 4448 bears
against the inner edge of the slot 4409a to prevent the lever 4420 being
moved outwardly through the slot 4409a. In addition, when the protective
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inserted into the retaining channel 4409b forned in
the rear housing half 4409f so that the

WO 2evga4s70per abl e act uat or nmechani sm 4415 i s r ePGI/RRW0SY56655
the rear housing half 4409f. To ensure that the bel
crank 4425 is oriented correédly with reference to the
pusher surfaces 4429 presented by the forward housi ng
chpli$ recreed ganttee faswearbendoff thRadioaior ipusaap440Bdo cover the

nk 4 . . .
BB S1nd SR SICHER UL br EOSHHBEBa 6t cne ca
41dB| tocpaviend 488 [&Weam4 420 ohsvibgckwandiyheThlugctomise the actuator
%i&ectlon so that the sec%nd agn% 4425b contact the

410as i IERE S P FaT0Y eAeProfe (e € CABusi ng hal ves
4409e, 4409f are assenbled, the fluid dispenser 910 is
inserted into the housing 4409 through a rear opening

4471a until the nozzle 916 is received in a
TBEe?ﬁ%@Q"QMﬁbthq aﬁt%‘i’rsdfr“@éa@rbd the dnsersion) Qgﬁré%é'él“d dispenser

9'19%& nSWilif 68 be/&ttiigkdt he forward end of each track
6v of the stopper portion 976 hel ps guide the tracks

976v onto the runners in the housing 4409 when the
fluid dispenser 910 is inserted or |oaded into the

Tﬁ%ﬁéd&%ﬂié@@é{%ﬂéﬂ&g Rﬁ'v\{?‘?aran%%r%tfs[f'r?&haﬂfest2@0% 4409f,

reover, i nner” surf
wiechp soap dédtogietimera anm:é dermsrﬁmamqrdparmcﬂ ireer housllmgthaiﬁ/es 4409e,

t t th t t
4B Lo -Ihsl faacthery ihe Tedhy S @ BilRual dhfolsverg420 is
|ﬁb@rfed44&89tr’f@$etfaﬁﬁrh |@rﬁﬁn|féll4lﬂ)94ﬂ@8ﬁmwlrﬁ0@@ rééTGhousrng half

forward openi n’_g 4471b for a snap-fit connection to the
4182% 158 GBS, theofIngei-pPerRbl@,aciuatoRJBRENNSEY 4tHha 'ﬁo"ﬁﬁ'@ed by

t&é?ﬁép hbtlgrn@oh@r Nhott090 d&irBamat th]‘cﬁaél' Er@ﬁX?ggsi ro(grented

a seri I‘OtI‘USI ons or ribs
cQtLr@ptIVnWFﬁhgmef@reme ton tip psshey sucfeses rrhﬂlf&fprwaiercctred by the

b B HEP B 588 SR T 18 LSS 3087 e b

craﬂul44,25t he piogtede aBficloskwiseed agdlenttie MaweMNthalves 4409,
rel ?tive to the hou]sjéng 4409. As the fluid dis

44987 56 exnanperatreaethar« he RAls FrRY ks 4G9 5t BiRaY Hé\Pqt§sbaCk in the
cfo%kV\ﬁHéj (ﬁr‘f&tlohhgo stHutl €ed REBAD a8 K corthétt t9d BSousing

of the nozzle
pusher surfaces 4429

After the housing halves 4409e, 4409f are assembled, the fluid dispenser
910 is inserted into the housing 4409 through a rear opening 4471a until the
nozzle 916 is received in a forward opening 4471b. In this regard, the
funnel-shaped lead-in surface 976t at the forward end of each track 976v of
the stopper portion 976 helps guide the tracks 976v onto the runners in the
housing 4409 when the fluid dispenser 910 is inserted or loaded into the
housing 4409 through the rear opening 4471a of the housing 4409.

Moreover, the housing inner surface may be provided with a complementary
profile to that of the outer plan profile of the stopper portion embossments
976r (see Figure 30B).
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push on the underside of the first arnms 4425a of the

bel | crank 4425 so that the bell crank 4425 pivots
W@niosA¢I7ockwi se A so as not to inpede inserti oPCDEPI0N&056655

fluid dispenser 910 to the position where it snap-fits

in the housing 4409. The bel P6crank 4425 is integrally

formed with a spring |l eg 4480 projecting fromthe

nounting portion 4426. Wien the bell crank 4425 is

pi voted anticl ockwi se A towards the forward end of the
Theufemeprd4boubingt helfné#0Pe bas wmsiliantectpom4oh tsljacent the

1 440 ..
roltrf, ohERR R o §sB b Et e P tha HhEAe o16. To limit
tljﬁg&gﬂﬁﬁslértiunt gf tr:fre nlglzz;ergoﬁwrrﬁ ?he Ho (ol aﬂogahegd; g\tﬂlzle 916 is

s to be | opaded. Once the enbossnents r_on _
Pf%égeéd}ﬂg?era P01 % PEPEEUERS Ofﬁgsf?fgf %%{Eﬁﬁurﬁr]ﬁsp in Figure
1643 nypééilﬁ%@ﬁ?dlés ﬂ{eﬁ*%f fAin abﬁ@tﬂué’@l%@ﬂsldé‘ ofRBe forward end

Spring Is released to pivot the bell crank
ofi4pg b@léfﬂn@ e‘h‘l‘%M%ﬂ soetqips Hhedh iengaggethe cogrle Qies As a

rés“iﬁ?,atl‘?é ?@%E%pgﬁ g@Qg&e%H%t‘ Fﬁoﬁmgﬁts IF&%EIVE‘]-% YR8 housing

surf'aces u an crank armnms

446ar on the hou5|ng pusher surfaces 4429. The fluid
di spenser 910 is noved to its fired position during
insertion into the housing 4409 by an insertion force
applied thereto. The insertion force is renoved when

Ashgnef fluidddidhbepesise10 Thoves femardbiint e hotsing hmo9 towards its
housi ng 4409whereby the return spring 918 noves th

IOt c s T )ORREY TR ShEey kb 408 Gedimbogele 916

plish ®n EH&’\@HQérs‘iJl?oF‘%'ﬂP& a9As 49PsH &T’L‘Flle"’tﬁ'gﬂé)ank'“@4ﬁ‘%o that
spring |l eg 4480 of the bell crank 4425 has al ready

tine \pelleeranked 4 pivotasiktisglpekyisekAtse 8s oot detimmssie insartion of

tﬁegq"lmatdltseg?ééﬁagp ?cﬁ tR@CSS's.éé‘%‘?wh{ere i?é?égoﬁ‘&n n tP% housing

return stopper portion ings
4aeari ng surfaces 976u of the enbossnents 976r of the
stopper portion 476 into engagenent with, or into

cl ose proximty to, the associated lifting surfaces
4431 of the first arms 4425a of the bell crank 4425,

TAS IBEIPWRani 4BRGUIseinddgratly fdtaied ANEY € $EHHRITBEY 4afgot Peojecting
| ever 4420 woul d now cause the bell crank 4425 to |1ft

fiond thetTPUNHEG RASEIPN 96 r hKeNolienPRY AT 4423 1s pivoted anti-
cRIRARSBNIWArES RREFoAR BRd TPAnEAHDbUSKY 4280V the nozzle 916

on insertion of the fluid dispenser 910 into the housing 4409 during
assembly, the spring leg 4480 is brought into engagement with the inner
surface 4420d of the lever 4420 so as to be loaded. Once the embossments
976r on the stopper portion 976 pass the first (rear) arms 4425a of the bell
crank 4425, the loading in the spring leg 4480 is released to pivot the bell
crank 4425 back rearwardly so that the first bell crank arms 4425a are
disposed underneath the embossment bearing surfaces 976u and the second
bell crank arms 4425b bear on the housing pusher surfaces 4429.

The fluid dispenser 910 is moved to its fired position during insertion into
the housing 4409 by an insertion force applied thereto. The insertion force is

removed when the fluid dispenser 910 is snap-fitted into the housing 4409
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e.g. made of ABS, and the actuator 4405 is then "ready
for use". The bell crank spring | eg 4480 has
W@a0oBiieTi4ar utility in enabling the assenbly oPCT/RR2008/056655
fluid dispenser 910 to the actuator 4405 in an
inverted state (i.e. upside 8wn to the orientation
shown in Figure 34). The spring | eg 4480 overcones the
M}eaebwheomic@rm éﬁdungg%% ReEPS tthe beltle gssgirblyaawaiynfrom the

chvd Youookly RS 1098065, DBESARTELE A 430 Baa). As

Ing arns 4 tuat or
tdd@pring Idg dmm@dof dre bellbjceank 442 btHesr alrequbc pivoted thas bed crank

d di 910. t t ts ful
4338eRaER Foplh) beporEAN Pognsh i e afurtices 4429, the
sGBﬁéq@éntméﬁ@ﬁf nRBerhéntugethe stdpert [B‘tﬁ't@hog’p@fbrﬁ@stﬂr@bearmg
976 noves farther away fromthe nozzle 916 t

Séf@é@%rﬁ?rﬁts of be ?mbf)éswtﬁe?76rcpgﬁhe4a@9pﬁrd:)ort'on 476 into
eggébgﬁ'knt%lﬁﬁeoF Rl a}ﬁé Bﬁﬁﬁﬁnﬁg&g? gtgg%‘%oeit%ﬁéé@?ifgriﬁsfq surfaces

to the Iever tab
4481| off thenfirsirarss44238aa aff theebdlettankr 44k54d425hawe in Figure 34,

saabeF i iSO BE AT A Dl RO RS beit cran

446 theift ties doktlé absenplyar N5 4425a in engagerrent W th
the respective enbossnent bearing surfaces 976u,
whereby sinply pushing the |lever 4420 inwardly w ||
l[ift the bottle assenbly forwardly to reset the fluid

Tﬂb%@?%%énﬁﬂgoﬂﬁlé ﬁ§sul§§éqdé‘h$l'ytdl@§bd-m@cha§ﬁ eabaptdR shown),
nmodi fied to have anot her correspondi ng

may
eﬂ:tmaﬂﬁrﬂﬁ AR heid s pRdtatehdRAP i9khemerandyefiordisge. of
t he housi ng 4409. The user woul d squeeze the |evers
4420 together and in so doing cause the associ ated
bel |l cranks 4425 to lift the bottle assenbly forwardly
Thedmelea@inkssprng legr €480 has pardicekhr uthisy finldngbérg éhdeassembly

i t to ar t
of RichiR: pERE RS 288 e oot GapS Qe o kR, store (e
u@g@lﬁl aEWa vhehe drentagibni gIr?onmememga% 349. lvneeﬁpahgdeg 4480
W t t he tO rt | ONn (O. ver t i
OMETth”ée%'FB 5 ré/o rFSnjfeé‘q'n%iﬂo\Ngeéﬂttr}?atb@[ gani 4425 in the
FERAr sidot Bogllt@ﬁscanc% the AoPla i ﬁ@étedh'eaﬂ)ell bRk PR arms
resi stance feature may not be strictl Yy necessary,

44PbRough perhaps still preferred for added protection.
I n ot her

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

bottle assembly forwardly to reset the fluid dispenser 910 in its rest position.
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wor ds, use of an integrated stopper portion 976 and

carrier nmenber 995 m ght need to be in conbination
WeRaok/185714 ght wei ght, e.g. plastics, bottle 970PCT/BP2008/056655

i nstance such as that shown in Figure 32. Those parts

of the fluid dispenser or acf¥ator herein described

which are made froma plastics material are typically

formed by a noul di ng process, and nore typically by

injection moulding. | n the exenplary enbodi nents the
Tbeaadtu@toar44d}’ﬁgmnbe anodified ftb lnayecandtber n:slzresmnduﬂg actuating

h | [ 0 Q0;
nﬁ«% é‘#ﬁ”t‘ &1 Sth rﬂ ?ﬁ | n8ﬁh 555@% %4%} ﬁ% %‘(‘ié ot h-le € user
vmnhm agqlm@emes that dd)e\tehel dn&pemsgetzhbmgaao,mﬂl@o eEolng cause the
throu Id o et 152;352;452;etc _an ence
PRSI FIKE AARBE0. NS botisoasaas i carer A Py each
sideecrieobéd e/ reservoir of the fluid. Wiere the fluid is
a liquid nedi canent fornul ation, e.g. for nasal
adm nistration, this enabl es the fornulation to be
free of preservatives or, perhaps nore likely, to be a

Algr& 8o/ alle V@Igp&tbﬂﬂecﬁ Lcﬂtsl Y Hcsrbtﬁ‘ﬁig td B ‘j%arts of the

sea acts to prevent o e pen |ng
flukce d|$mert$e|rn91®|@'e@kmgwgn caadm@r elveotn o aiohi mgalla@w where the

cpfiLsh Wb By kSR i YR, B ORGS0 78 o huvever,
whieré elaanstié fgemeiedﬂbde fedre Slighensight heateeiaptomparédto glass,

its next usage (primng then onlé effectiveI[ﬁ/ bei ngD .
er@qai PESUES MeRe 1erthis idreR esiRianes fekirel Glay not be strictly

n§F§§eg%m§e%|tﬁeuaﬁ ;Sé%h%b%'stﬁlhsr&”%?r'erdlgfd?rhé'(ﬁ'@@d 'prgtgctl%ﬂt In other

he fir3dt usage). n nodi fication of
wards d uaescp‘eaeenseglraoeds_s@@mex podidreSeionand @mraler rrgember 995

: I I [ N L f | ajter
rREEREG SO FrBind it B 21 Bo8eRuPeb ot Be o7o
fa@t ingtender faoh) apthattsHowvigin Bigude 322ar a rear sl eeve

end) to the outer surface of the stopper portion 176;
376;476;etc or fluid supply 170; 370; 470; etc and at

anot her (forward) point (e.g. at or near a forward

Thbsesare @dF the FIDRI Glétp%hséﬂrcfraﬁétu@fort h@rélﬁzdéstribb@ which are
316; 416;etc. The material for the seali n% sl eeve is
X

MR &8 & §1assIcE paksidare: R icalr BRmad Pana TBeHiding process,
2RAThBR BASILSYy BY idfcttibRinagalit.f O med between the

sl eeve di spenser parts. Suitable materials and
seal techni ques would be known to

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

is in its rest configuration between actuations. This avoids or reduces the
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the skilled reader. Such a sealing sleeve would

further protect the dispensers from mcrobial and
wo@erlen4voht am nant ingress thereinto. It woul dPEI/BPR2008/056655

allow the sealing tol erances inside the dispensers

(i.e. other than the tip seaP%arrangenent and the

bottle seal 171;371;471;etc) to be reduced, since

neresfer 468l @isp@n@er o9&, BIBEBalds/ K9 8HxS: USBEIsh(priming then only

opd: i i

eﬁ‘gﬁg(ﬁé‘lg%ln% ﬁé&%fgl‘é‘@#‘%t Lyﬁ[:'%t a{c_,:%r ﬁﬁa ﬁﬁlg éllQSer%er S0 as
t@lifiﬁneesddsgwg)uhbelbet,'saueﬁat afier ehe furs‘lﬂmsajeeeve woul d

need to acconmodat e the novenent of the attached

di spenser parts towards and away from one anot her,

18- mbdfiexen dathe mivd/ @spensdrsacio;3i1e; @IO*&E%@eln a sealing
| ength of sleeve material between t'he seal %}Wnts at

tybida replGeMEm @HdstiBnde B3 ha? [aiten, MhRY &sf P ghoyer the fluid
L%ten%l[ i A9itdfs E@QEH“%( g’#”g‘é'aﬁn%t igie g?gg atP¥r near o2 rear

Vi ng an excess |engt bet ween t
skexk @mi)ntcs theSloautkr snrﬁahe @Itéevﬁopaeeppmlomﬂ76 376; 476 etc or

t her ef en th eal |nt en

e S G Qe e 70,8 10 SF Britod i FHE BE BT SRR B8 3t or near

at ﬂ’wwfa'r(ﬂ lsi@\wwaae) tdheusetedfstde af $|&@Indzglestteey$16 416;etc.
find use in other dlspensers havi ng one

Tpgd’p?t%éqltfowqh%ﬁeﬁlﬂﬁ\/g;§lelegpd§|s\(,egaqt% é%a%'é‘?lf’f(ré“%s to microbials
aﬁ@rd/tﬁég)coﬁ?érﬁmtan?s aé%t He ghd E@al@féﬁﬁ@&@etw@@ﬁ tﬁ@@léé’lﬂa and the

sl'eeve woul d be sealed to each part.
difirepeas @artst Suiableveatariats @ag wldgéhnnq@ean&p@ldsbe &nown to

thd TP YRERIPNS AT B ALIAR. el QRIS HIER Tilfect the

noder at € or sever e or roni c sy
dispenpepfrghaoticiobiel| dricabtheer doneatinenit. m@lmsspm"mremedosle would

dm ni stered w | end on. t aeandcnd|t
fenla H6% Salihe tolgFA i8Rk IR X Sa SRt S 2L bl Gan the tip
sfaéleélﬂﬁﬁgém@ht el tHeShoild sdlayoy \317|1| 4711 te'tf')ﬁtcﬁb}é redudéd, since
the discretion of the attendant g@%]?l ci an.

tfé%‘iﬁmsﬁatsu - &2%51%%&%%%2%@ g &;ﬁé@/ﬂﬁéhd&?@ &fc) would
tr‘?ﬁg ‘%E&gﬁq i eac Féfﬂ%bnéiélﬂé‘tmmqquesé% EP%H% tRPough the

oye conpon use al one.
dm;eneprrg atdend 82 3@ AGR ; tmr ThieeslEovenwatl i oreedap becommodate

o T L at Dl SecRRR S5 B oL ASY o one
adbghdrale.gr epaegidreadle and/or dbhtrbetisien orﬁhtai/éﬂd edrgjthsef sleeve
n’?ét%'ri’al between the seal points at the maximum distance of separation
thereof which is not stretching at that maximum distance, e.g. by having an
excess length of sleeve material between the seal points. Slack in the sleeve
material may therefore occur between the sleeve seal points when the
dispenser parts are moved towards one another in the firing phase. The use
of such a sealing sleeve would find use in other dispensers having one (e.g.
rear) part which moves relative to another (e.g. forward) part to actuate the

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

The fluid dispenser of the invention may be used to dispense a liquid
medicament formulation, e.g. for the treatment of mild, moderate or severe

acute or chronic symptoms for prophylactic/palliative treatment. The precise
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cronogl ycate (eg as the sodiumsalt), ketotifen or

nedocrom | (eg as the sodiumsalt); antiinfectives
we:2@s/14Tephal osporins, penicillins, streptomycPCI/EP2008/056655

sul phonam des, tetracycl i nes and pent am di ne;

anti hi stam nes, e.g., methap$?ilene; anti-

inflammatories, e.g., beclonethasone (eg as the

desgrm@ﬂﬁe@e@milém)epeﬂﬂmn the Roe peg nditien pf dpedratiant, the

pﬁﬁtﬁé{lgr rmaaﬂ?éﬁw%lnltd?%eob %Isﬂpé q?eqdeq;c!yeep G%lestaat’ion and will

asone uroate es Cl cleson
uttimataly ndleonet ( €ge aglisdretianetafni tthe) , atiandant physician. When

difl 11 h-hyd -16 _a- hyl - 3- oxo- 17
AN, 6 kyedial aRre BrbiaREd e ibsd & fden, ramponent of
tIR€ icdnibin &0 XAt tift el Be fthaRndpoIvlSd ¥6¢ @écl@rco%onent when

9a-Di fluoro-17 a-[(2- furanyl carbonyl)oxy]-II

UBEAWRMky- 16 a- met hyl - 3- oxo- andr ost a- | , 4- di ene-
17b- carbot hioi c acid S-fl uoronethyl ester
antitussives, e.g., noscapine; bronchodil ators e.g.,

A?)g%’f)r‘?ét%' fcga%ﬁe%se?ﬂpgf’hléngérnwhﬂﬂﬁt B %geno{e%Eéq from, for

Xi na Fenal | e,
ekempdes, blyailgeblrcsneoga) chbaeimet elrfo,ldr@arg)rablrfel,lrmgataemne fentanyl
|s§ﬁre al i.ne rretlaproter nol , Ehenyldgghrl ne, I
OB hER PRI SparfiI PR In BRI Er oF - egddda%Bt afBYiallergics, e.g.,

cF&pbehehad (é?gasasthéywcm@ﬂhl 8alt Yl eetotifdm taT ﬁédocromn (eg as the
terbutaline (eg as sul phate), isoetharine, tulobuterol

sggllumh%pdﬁ)ox@ntyln[ez:t[vpg €93~ (cgphalosporlns penicillins, streptomycin,
sBikRAaRLENY) gét?g%}énﬁ@kf od | GldntaadhBol drlHistifks” e.g.,

zot h| azo ‘on [ nh| tors eg om | ast
n‘nethlapmllemec angiuk Mftaremataries,gangst sbee;g)metirtastEaeéeg as the

BN 08 2B RS i LACSESL D P OB b,

bt.lhséls@mitlep}ofleponéde Wolm%tasone (eg a;s the Iﬂiroate ester), ciclesonide,
urin -5 et -2Htetrazal -5-y tetra
%Wcﬁ‘oi %‘? oleg @Sg th%saﬁ%:loééﬂeé) Paa FHEEYrR- 11[%/?1ydroxy 16a-

éth‘y '3t<9>E<§'- % proplonyloxy androsta-1,4-diene- 17[3 carbothioic acid S-
2S) - 3-[4- (am nocar bonyl) -1 pi peri di nyl ]

(Zamot@tr@ pﬂwamq -yD- [((ezgr-4 mEt hybe2- { [ 2e-CaflwerchyFo-[(2-
f@%%&?%%?ﬁ\@z&a’@lg%%‘ﬁ}gg?ri m Sa ”Qlod&f gﬁ{i‘r‘b%%g 1a£i'o‘1ene-
1amdambotlﬂ0|calatldcfB}HUbeasrgedwl ester; amtitaissiopsyne. (;e,g rﬁScaplne;

OROTRSELOTS, §:9- GUHESINEd 3 GieGcltad SbALIRbRLe), saimeterol (eg
aﬁr@(ﬂﬂa\@%é}neepﬁé‘cﬂﬁﬁé NefdreRaline, F8hHERBY! ldgeas C r‘oB?omlde),
t heophyl [i'nate, I|ysine theophylllnate or t'heophylli ne;
formoterol (eg as fumarate), isoprenaline, metaproterenaol, phenylephrlne
phenylpropanolamine, pirbuterol (eg as acetate), reproterol (eg as
hydrochloride), rimiterol, terbutaline (eg as sulphate), isoetharine,
tulobuterol or 4-hydroxy-7-[2-[[2-[[3-(2-
phenylethoxy)propyl]sulfonyl]ethyllamino]ethyl-2(3H)-benzothiazolone;
PDE4 inhibitors eg cilomilast or roflumilast; leukotriene antagonists eg
montelukast, pranlukast and zafirlukast; [adenosine 2a agonists, eg
2R,3R,4S5,5R)-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-[((25)-4-methyl-2-{[2-(2-
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therapeutic proteins and peptides, e.g., insulin or
glucagons. It will be clear to a person skilled in the
W@eaostiIt4 where appropriate, the nedi canents PEI/ERM®08/056655
used in the formof salts, (e.g., as alkali netal or
am ne salts or as acid addltﬁbn salts) or as esters
| oner al kyl esters) or as solvates (e.g.,

nmt@whif@@vab a@ptwl}ﬁrﬁmq}i@@na@iqmamlr@ﬂmr@pagwmmdt()e ofas free
|
oHRE oRERTED 8L B PuRL P BB aPLa BlgPlaics, ..

ipratiopdumanted as émoarndie),mﬁtrmnm oaftyopuoemrumdutrfcxp:numhmormones
treatnent of infl ry disorders,ar d| seases such

exf astOIMEORRd (VGIPEPESaNe, She ZEEWAPOOPRS nEaR it ©9-
ah$in8p By IHAEC @hblik® itHe §SHAMANS, I%héﬁh‘é@@hylllnate or theophylline;
anti-inflanmatory properties. One suitab

t'@ﬂ“@@@é‘@ﬁtﬁr@tﬁ'ﬂs @@W%@ g hdNSWHENPE IUGRgRBS- 64 Will be clear
t(r?n%t %I{S o§|@|1éld7lr@f|'(é aPtX ORH’?@FE AfJ'P Ep@é@[ﬁ nlwédﬁameopts may

- 0X0- andr ost d I ene- |0| C aci
bg- fidagbirobiet fgrim @ft@its( f(EU_.'I i @askali pnetai onaare)we goitt be@s acid
i.t abl e ucocortj coi d conpound_has the cheni cal
R 5SS BF o7 st S, G S BRSR AEh ebBEs EORTRS Sohvetes (oo
hk)dFafcéspwoplmsmhbyéctan@xaﬁ@ﬁwrstsbmw oftHeeneditdment and/or
b-carbot hi oic acid S-fluoropethyl ester. A further

tamipgBise Hrewrdebiity ebrhe Eﬁ%@ﬁml”hé{ht%er%ﬁﬁ&al
nanme: 6a,9a-Difluoro-I1 b-hydroxy-16 a-nethyl -

C@JM nmet hyl -1, 3-t hi azol e- 5-
) ﬁb@iﬂyl )tdj‘r;ey]mgdlﬁamemﬁdﬁ)s&fh antmr@ﬂammamry compound for the

trtéa%ﬁgegw?to 'n?l’l&mﬂ%tﬂ %%o%&%”&l J:'l‘%laag stguc gﬂﬂs‘ﬁ?@d rhinitis.

"e ant conpounas |nc ade
e.g. PDE4 inhibitors, Ieukotrlene ant agoni st s, |hES
|nh|b|tors pt ase and, el astase inhibjtors, beta
T e ASRe Bt SHSTER OB don SLRECTRCSish AP EIROUNG, Hdpich has
aﬁﬁdllnglé?‘?gbﬁ)rWr%beﬁﬁé’s bené abied|iddcb ol @ B pYurenhas the
are 6-

chemi¢at hy2@ei ndvar B@snwl]tipﬁ@ﬁﬂoq cLioxeryeneL)nkt inlydaaxy-16a-
et

n%é’thg D% %’é%%o#%ﬁ@ Fgﬂfﬁﬁ gaﬁ}@et{tﬂfqué NREA LA HBthy! ester

(ATaeqdoneepiropigrdtepr éﬂ}bthﬂi‘r blmnq'tblﬁogdyeecmloomindormwbantl Has the

c'ggll'rgn [ﬂ’%’%gor@ bg(% h*@%&rg;f;&%éiagyﬁ%y cartbrc]>¥1yl)oxyf 1'1B-hydroxy-

18uoretiylas{oXko2add@sta-1,4-diene-17p-carbothioic acid S-fluoromethyl
t et r amet h\écycl opr opyl car bonyl ) oxy- andr ost al ,

estef; éhdurthet éamaaiqq.gw@caaq@l& OpapiRd @S tha ghemical name:
6k 9d-Bifidord-41pFydrHLy A60-methyl-17a-[ (4-methyl-1,3-thiazole-5-

carbonyl)oxy]-3-oxo-androsta-1,4-diene-17p-carbothioic acid S-fluoromethyl

ester.

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

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-
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2- (met hyl oxy) phenyl ] - 2- hydr oxy-4-nmet hyl - 2- (tri fl uorone
thyl)pentyl] am no

WO 200se437y4 - | H- i ndazol -1 -yl ) phenyl ] car bonyl } - D- PCDEPI0881056655
de; and the conmpound disclosed in International patent
application No. PCT/EP2007/ 063773, filed 18th April
2007, in Exanple 24, and in particular the form which
m@hxkt(ﬂah(elrmethywréomnqmydj:adbgrp\elh@w 3hexeiandrestanl Mapieae-

1??[35%@&?8% Qﬁg%;# pﬁ?étﬁgpg or a éﬁ@egﬁon&‘i h&g?oxy 16a-

mnéthlyhe ovecs-dl7 apes 238 suetramaethlycynlbp&pedcgarbemalsoxwandrosta—

ajl'}fq ‘%?(‘eﬁrrj‘?m g %Hiﬂr'”f |ta|6|ﬁjs Oé‘g,%i‘g’ﬂ‘?ﬁg l OC%a(ﬁ‘,rd{H [5-fluoro-

Zd%éﬂ{ylékﬂphén H'—24Wd$o$3;‘i’511 ﬁﬂath?QQfﬁ?rlﬂQb'hﬁn@&ﬂﬁfenftm amino
atient t o inhale slowy throu e nose subsequent

- rpethi- Tangazoni-y P BENHGCTbORY U D- DA iRhal atansh  the
cbﬁﬁaou‘ﬁrdrml ancRﬁeYi’ou' i beIﬁt%%bﬁgnélThi EQFeH%OStébﬁllé’é‘EFolne No.

her 1's manual | y conpressed rocedure woul
PCH éRP220%/@p8at8d filaxt 18tte Aptih@00dosinr E)kamﬂigqozéalahg} in gagticular
or .t wo inhal agﬁgr%gﬁ Sh. nostril would be adm ni stered

t%?/f?ﬁ%"g%@és up t o three tinmes each day,

i deal Iy once daily. Each dose, for exanple, may

del i ver 5ng , 200 or 250ng of active

Thed e khedie: eﬁ‘??e"ng\eé%'”s oo i EOre|HIRENSKHDWrHigy medicament
fér%%‘@l'ah%n@%?rtﬁé"tP@é%h?erQyoft W%ﬁﬂl%'étérlyeé’ndﬂ)rté]%r@kt corflitions of

usage herein of terns such
th@pmsekup@ﬁsw@s SUC'@LﬁﬁSt‘@ﬁttISaElQA S%aﬁ@ntah@nldu rergnmial rhinitis as

W1 L1 O T PARGIRSor0" cBABBELYsdch 2L, coPD and

Incl ade e exac aranet er “or proper as we
denmatieisi al deviations therefron1 The enbodlnents of
the present invention described above are purely
illustrative. The present invention relates t o every

ANSYieAblasisitig Hegrh@SesuIBeH&ifor thBIRRNRL . tol B ald 8RANY through
invention is not restricted to fluid dispensers used

t'ﬁ@ﬂOéGrﬁUﬁﬁ%W%ﬂﬁ tonther nagalicexit¥iaing slaared o Qyring inhalation the
FrPSER AR IR e host AmESH, AT manualy
cpimgiressatenties procstuckavauld shenhbs repestatl &@Iapln@cbtﬁer nostril.
T?/B%%ﬂ{/,n%n% cf)r1 lEI\IN(c]l) inhalations per nostril would be administered by the
above procedure up to three times each day, ideally once daily. Each dose,
for example, may deliver 5ug, 50upg, 100ug, 200ug or 250ug of 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. The present invention relates to every novel aspect disclosed
herein. Moreover, the present invention is not restricted to fluid dispensers
used for administration of medicaments, but to fluid dispensers in general.
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outlet of the fluid dispenser or a seal which overlies
the fluid outlet to selectively close and open the
WO bwBd40 | et or seal. 2 . The conponent of clBCTER2008/056655
wherein the end is in the formof a tip. 3 . The
conponent of claim1 or 2 whbéh is an assenbly of
parts including a first part which fornms the end. 4 .
nponent of claim3, wherein the first part is a
cap part. 5 . The conponent of any preceding claim
provided with a seal on its outer surface for form ng
la sl iAdcorgpseaht foy 4 fluid dispeesét uinichddefiees ardoging clhlenber for
conponent of claimb5, wherein the seal i | i p-seal . .
a7bIStof, BBRBBAR AT ] A R A cetghar Rt freRndeging a fluid
otitiat Mf3thavrrIigi dispbRs&eal & Ssadl esRithedvedieshend ifflBd outlet to
part. 8 . The conponent of any preceding claim

splestiuehy ¢lpge @odiangnciienfhed Quﬁl% 4758 chanber and the
conmponent further defines a second chanber and a fluid

pat hway between the first and second chanbers and

2wher éihr comeparenicfeniaing drwhereimdbe &nvakve the form of a tip.

sel ectively open and close the fluid pathway. 9 . The
conmponent of claim8, wherein the valve conprises a

3val vahel @mepénamusft @dinh 1 62 veisicons aphayseatblpd pairgsiediuding
into sealing engagenent with the fluid pathway to seal
atfl‘fétP?FtsWhE%df% Manbers from one another.10. The
conmponent of any preceding claim wherein the

conponent has an opening to the dosing chanber through

4whi ciihereerppenant ofsclaing e metsirein eofitsidaibis agap part.
chanber. 11. The conponent of claim5, 6 or 7 or any

of clains 8 to 10 when dependent on claimb5, 6 or

5cl ai Mhé, covheoaent toficargngreseding oclaan dhrenttehavitthe seal on its

Cc onent has at .| east. one fgrward opening, .in flow
o0 Bt et FBTORPITY £ RUCHIS S7R Mendriseine BUY; ¢iseease™
forwardly of the seal. 12. The conponent of claim 11
when dependent on claim3, wherein the forward opening
6i s prlogi@EPeERtRf gaing S, pdiarein the seal is a lip-seal.

7. The component of claim 5 or 6 when dependent on claim 3, wherein

the seal is presented by the first part.

8. The component of any preceding claim, wherein the dosing chamber
is a first chamber and the component further defines a second chamber and
a fluid pathway between the first and second chambers and wherein the
component further has a valve to selectively open and close the fluid

pathway.

9. The component of claim 8, wherein the valve comprises a valve
element mounted in the second chamber and biased into sealing
engagement with the fluid pathway to seal the first and second chambers

from one another.
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13. The conmponent of claim 11l or 12 when dependent on
claim8, wherein the forward opening is in flow
W@ resii7eat i on wWith the dosi ng chanber t hr oughP@TEP2008/056655
second chanber and the fluid pathway. 14. The
conmponent of any preceding cP4im wherein the dosing
chanber has co-axial first and second sections of
18i f f dhentormpanent OfLSinYTh'éeC@diﬂﬂ)ﬁ@fhm’\ ofherigjn ghecenpgnent has
| r . .
aﬁ éﬁr‘?é o) ttggsc’:lolrgﬁ}g[j E\%lrgbkﬁﬁr%% \ngthg&rlﬁtgeﬁlsfog{ Tsﬁglgeltt%le into
thwatlbsmgfmardbsmppl y, the di spenser haV| ng a dosing
chanber, a fluid outlet, and a piston nenber which is
arranged to sealingly stroke in the dosing chanber (i)

1N aThieféém?bh@ﬁE igprcibien 1 bl by headlpgrn@aphardes 10 when
wth fluid fromthe supply and (ii) in a second

dgpeagentoant@aign Meh $E qlaigy (7 fwenaeiméhe it és atfonypas end and
tlli@g:ofnllb'd) ULLEtat Yﬂ‘;’%‘% edciﬂ? EBRN%S\APg @ameflo@aéoﬂnﬁ&ﬁlcatlon
an i Tferent

second sections o
wgdctheodosing rdvanoivesy, pokdionedefosweoiiy afebeiseal.and
| ocated in the second direction relative to the second
section, and the piston nenber is in constant
1geal mhel gorapot@nt ofictaimt he veeeroaddpsrdémtoonagaint 3, wherein the
strokes in the first and second directions, but onIy
f?rHV%'QaQR%nQ:b%P%‘{'dWﬂrh“?‘ﬁ@rgr|H‘@'tt section in a portion
of the strokes in the first and second directions. 17.
The di spenser of claim 16, wherein the piston nenber
1Bas dheeimpenerdanficiginy 1d comt B wheint #epereddritrant claim 8, wherein

eRETEHRrd WG 98! i aRRTL PSS BRNSIAT Rl GBS BRamber

l'ess Section and | €Ss
throeight titehsedondheh sselsenadnd ¢lo¢ iflaid pathwdhe di spenser of
claim 17, wherein the seal forns a one-way valve to
allow fluid flow fromthe second section to the first

18ect irp@. corflpord &t 6f %ﬁ?%ce@fngctléirm Whereinléhe \W8IMR) Bhamber
the seal is a Iip-seal. 20. The di spenser of any o

hap gonaxialfifss angl segoadesastions ofeifferant| wiglied on an end

of the piston nenber. 21. The di spenser of any of

claims 16 to 20, wherein the piston nenber has a seal

160 séaki cghyporanit at bny resediogdclsiest futhef havimgdadeage on its

cparrber. . .
outer surface for supporting a spring.

16. A fluid dispenser for use with a fluid supply, the dispenser having a
dosing chamber, a fluid outlet, and a piston member which is arranged to
sealingly stroke in the dosing chamber (i) in a first direction for filling the
dosing chamber with fluid from the supply, and (ii) in a second direction to
dispense fluid from the chamber towards the fluid outlet, wherein the dosing
chamber has first and second sections of different widths, the first section is
narrower than the second section and located in the second direction relative
to the second section, and the piston member is in constant sealingly
contact with the second section as it strokes in the first and second
directions, but only in sealing contact with the first section in a portion of the
strokes in the first and second directions.
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22. The dispenser of any of clains 16 to 21, wherein
the piston nenber has a fluid conduit for
w@esii7eat i ng with the fluid supply and t hr ourgir/Bini00$1056655
in use, fluid is conveyed fromthe fluid supply into
t he dosing chamber when the pdston menber strokes in
the first direction. 23. The di spenser of any of
1d} ai Mbe1dsponser efompimsl gwhigeein| inedpisterpinyemier dtas a seal to

: S [ e n p n g -
S%'MY @%étg@e?peww# ? %%tpcg@c%'hg%sg%% %%Q;%fn P ﬁEeeq dimension
wdich rgnohesddran ke widid ofi Seefistrseatioarpndofess lthanghé&6ridth of

to 23 adapted such that, in use, as the piston nenber
¢ PR ?Ethch second direction fluid in the dosing
chanber is bled fromthe dosing chanmber until the

1gi ston nenber sealingly contacts the first section of

he a’B§imgp%mmrd?'@s.17Tw@%ﬁ§b8?$é¢?|oﬁ0re’lsa¢ _lﬂn?ﬂrway valve to
aﬁéﬁ%ﬁ FRNE R-ohhi @he stoH(t?Eecttia‘?té i ‘#llfl%t:sr Elg)qill n the

Irrst direction around e plston ne The
di spenser of any of clains 16 to 25 which conprises a

al ve, bet.ween th 0S| C er and.the f]uid,outl et
1900 ennEd e S M 09 o Ehe A she SebL ¥ D uderet
the second direction before it cones into sealing
contact with the first_ section. e di spenser

\ 27. The d _of
28t ai iheglignenssy of 12AVnPfoepntidttor har wBRTeIMiBE &eal tsigcated on

aﬁr@fd/\@ytw@t,ysgo,i, $helgpred to open to enable fluid to
pass into the first section of the dosing chanber as

the piston nenber strokes in the first direction with

he I i l t i t LSk sect |
23 T8 et ey B A ko 2 sy B biRBen, member
hoba sk itogealinglyecorttast thessendesentiom dfhtnef doshg @ahdmber.
second sections. 29. The di spenser of any of clains 16

to 28, wherein the dosing chanber is provided with at
2beastrhen@ispénded bf oMy Grams estenli Ng/Hek-eim tHeepfstéi$ tmember
section to the second section. 30. A fluid dispenser
hasnprilWf neerd Wb AphigesRMuBicading) with the ddsidngurM¥nded through
g Ui | at; ' N (RHD -an 0; Sk :
W T 3 Bl e SO TP le, FU AT S8 Db [ B4 dosing
chambengvhédretiumpishgn ohemmber strokks fih tihel fifstodiredtéon.

23. The dispenser of any of claims 16 to 22 comprising the fluid supply,
which fluid supply has an outlet positioned on the piston member to register
with the second section of the dosing chamber.

24. The dispenser of any of claims 16 to 23 adapted such that, in use, as
the piston member strokes in the second direction fluid in the dosing
chamber is bled from the dosing chamber until the piston member sealingly

contacts the first section of the dosing chamber.

25. The dispenser of claim 24 adapted such that, in use, the fluid is bled

in the first direction around the piston member.
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container, and (ii) in a second direction to dispense
fluid fromthe chanber towards the fluid outlet,
wWoR@Ba4#3T14 he pi ston nenber is nmounted to the cPRCI/EPIV88/056655
so as to be fixed against rel ati ve novenent
t herebetween in the first anfi®second directions. 31.
The di spenser of claim 30, wherein the piston nenber
26s canprdiseanser &f Ay of r datns el rdan@Bdwbicht Remprises a valve
b%RNéé‘ﬁ hE: dg’ﬁnchtf‘w%n%érpSHaetr f o BhH{e?’%h.XWergg%d?q%'E?osed as
structure Er Of the contaiher. : e
tluie s:nemmm@hbanystocﬁkecsl em'nrme3@e¢mchZL|remh|enebefdrheit comes into
dosi n chaF’o P&_&w dfFad in a nozzle of the fluid
S@?'éri% Qriac r‘{‘” r?:% "THheSH8Md outlet is forned.34. The
di spenser of claim 33, wherein the nozzle is nounted

on the container for relative novenent therebetween to )
2daus & hehdispersinohrélaer 18 0rsBpykdaim dapendgst fgereon, wherein

tﬁ@%‘ﬁ%e\yva ?’\%Ivghg éﬂaﬁ&ﬁ‘mﬁro&rn b AR £Rfid 34 [%%‘%nlnto the first

ependen on claim n the nozzle is nou
seatiarheofcte stosingt ahamb@. asA tbeapistan amera]bgermmke‘som the first
sea | uid outlet. of a S r _.conprising
ERaT et Shalfrarind el eBn bR R Reaihe
fluid outlet, a second face in which is provided a

recess, and a conponent which is seallggly sl i dabl

28punil B6I ESPENSaTeDN a6k ClSsH6 B9 iy  ARIGIRIM Ene &logira ghamber
b 4 Sep8aly JERNPRY FIRE LARCIR BRI fUeAbAsPOSI i on and an

outvvard position, wherein in the inward position the
conponent causes the first face to be deflected

28Ut Vel e Bk d i S, QELYRD A0S LN RS A8 AR chamber

i’s ab urn ori ginal At
iapravigedewithoft deastmode, fluide flemn chbenskeaktaretibgrfros the first

de ma resilient material or other type of
S%%?F%&?\ﬁ?%”%ﬁgdé%pe menory. 38. A fluid dispenser

for use with a fluid supply, the dispenser having a
fluid outlet, a dosing chanber, a piston_nenber
38 r aﬁgfé'd'dt@sl?’%f‘r%r@é&@@smﬁ g ﬁ@nwrn@r@wﬁmﬁlera goging chamber,

af‘fﬁgﬁcédt}é%léﬁoféldlstbh%gﬁ?dé}%rﬁ:mfo WoRefihthe ddsB chamber
(i) in a first direction for filling the dosing chamber with fluid from the
container, and (ii) in a second direction to dispense fluid from the chamber
towards the fluid outlet, wherein the piston member is mounted to the
container so as to be fixed against relative movement therebetween in the

first and second directions.

31. The dispenser of claim 30, wherein the piston member is comprised in

a cap structure mounted on the container.

32. The dispenser of claim 31, wherein the cap structure is a stopper of

the container.

33. The dispenser of any of claims 30 to 32, wherein the dosing chamber
is provided in a nozzle of the fluid dispenser in which the fluid outlet is

formed.
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fluid supply and punp fluid fromthe dosi ng chanber
towards the fluid outlet, optionally a seal for
waemBieg14 he fluid outlet which is novabl e fr oPEHEP2008/056655
normal closed state, in which the seal prevents fluid
bei ng di spensed through the PYuid outlet, to an open
state, in which the seal opens the fluid outlet for
enabl i ng di spensing therefrom and a conponent novabl e
et - [ it - '
el T GPRORE ho'aim o7 L @Rein’ B Mde J€ EIRR on the
cohaisealor relétiee chosadent aherebahdean $ocandeptds pisbootn member
V\,h'b_ch OR%HS he fluid outlet or enables the seal to
LASYOKEINHE AR5 SPANEE wherei n t he conponent
conprises the dosing chanber.39. A fluid dispenser
having a fluid outlet; a sealing nenber positioned )
3aer od5etderensgrPfirime 83 MdBhaangdepestamral slaimatle wherein

tﬁé‘ﬁfoé‘zlé‘%é][mc?mtfeﬂ‘:@ri tie Eﬁé@?rrucfc&fe.pusm ng into the rear

surface o seal i ng nber to cause the forward
surface of the sealing nenber to seal against the

fluidq outlet, the pusher having a head fgr, pushing, the
Boar A1 asalteR i ormoscali 3 QRBGeule: B il dibenser
cohorizaas apsenlatkembcar Mavidyya fiastdfacesforpsediingagte: flaid outlet, a
engagenent with the shoul der to control how far the

SB _rfaﬁ%akﬂ‘ AUERR SIS Hf%Vitjﬁ% f eHfCestr faé*@e_aofcomfé)”e”t YVhiCh E

sé§|%dl?%lﬂ%Who&&abl@ﬁ1 dhenerssy r&f shdidhMnddemihr Ridtive to
the stop surface is a rear surface of a wall and the

theisieal meaeber debyeent dn doyard hpositipn. aad . arheutward position,
' nser., of. j - r.ej ' [

WSS RALAFSneanfsfl R o tect dbBRe T Zeh S8, SRE et fige o be

ddflepmas eutwardlysandMin hthee olutwdrd ypasitiorhake nirsé fdaei isgable to

champer, i ston nounted to reciprocate in the dosing
r Mﬁew,arﬁgtspﬂr&"aﬂ 5ﬁfﬁ&ﬁ'ng a seal to sealingly slide
on a wall of the dosing chanber and which in

reci procation of the |oi ston in the dosi ng? chanber

3rtov ed NBeRRILTEPWAF ¢ 2iMd3e e W epRisi thieoreal dnefper dosnarde from

aGlea[TRAt n’f‘?ﬁe‘ri’all\‘i@?"tﬁér“t & GAfARE GalSkh Rk s me?ﬁ&{)‘/.

novi ng the sea romthe forward position to the rea
position enabl es the dosing chanber to fill with fluid

S Ot il R R LU & B2 el feqrnaving o
fluid outlet, a dosing chamber, a piston member arranged to reciprocate in
the dosing chamber to selectively fill the dosing chamber with fluid from the
fluid supply and pump fluid from the dosing chamber towards the fluid
outlet, optionally a seal for sealing the fluid outlet which is movable from a
normal closed state, in which the seal prevents fluid being dispensed
through the fluid outlet, to an open state, in which the seal opens the fluid
outlet for enabling dispensing therefrom, and a component movable between
a normal first position, in which the member seals the fluid outlet or acts on
the seal to locate the seal in the closed state, and a second position, which
opens the fluid outlet or enables the seal to move to the open state, wherein

the component comprises the dosing chamber.
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forward position punps fluid present in front of the

pi ston out of the dosing chanber, and wherein at | east
wop@sfliari4d fl ow passageway is fornmed in the doBCTEP2008/056655

chanmber wall which extends rearwardly froma position

intermedi ate the forward and%®8ear positions such that,

when the seal passes the internediate position during

3Phe Pellvisadispensekdaying kReflpidseviet;f & fealing ragmbeargpositioned

I raugh.t. ' [ :

oA I VIV phOtal G PISHBRYRN B LD AT Hibrace; &
pakhemfatZpusitieg énto tHeredr $wedsde ohthgasslagewambsr &0 cause the

i stsPare 56 RRHBAUNH IPRGRRIT0 FEaapoa FOrURrR GrRITIt, the
pREhéM®aRingt @Nhedd -fo pusHiry dhspeaseurfaee s&ing fiember and a
fluid supply having a dosing chanber, a piston nounted

Sh@“'ﬂ@ﬁiﬁﬁ@@cg\fr‘éch sheaberd RiRteGtedpiuacdly: iand: ResiWpsprface for
t it j | LNgl [
egggg@@%ﬂt \E@h tpc'Pé %ﬁ(}ya& ‘Eﬁ @t hdk BPahenglishet ﬁ%é% pushes

ng chanber, erein a rearwar
irtortbkereaf stacpicfitba seatiby esemiperdosi ng chanber to
fill with fluid fromthe fluid supply and a forward

stroke of the piston punps fluid present in front of

40he mhetdispenderodf tlham BB wheadiartherstoprslirfder 8l & réhe surface
seal is adapted in use to_cone out of sealing contact

ofet ek RBAdH8i RiFheh AF8ErPRaRqts dOrqued theeWedar war d

stroke to enable fluid to flow forwardly past the seal
into the dosing chanber in front of the piston. 46.
4The Thepssarsenfofala@mmids whaneinethiehseadidgl miesntzed ispnounted on

seal ich is apted to deflect inwardly during the
ar@é‘?’ﬁﬁﬁ“&??%l?gghg’ﬂa IA f1uid dispenser for use with a
fluid supply having a dosing chanber having an outl et,

a val ve biased to close the outlet, a piston nounted

4o r RiflyiGEEPENEEF iRl ee Wilida et REPBIYYNIHNG RedeRiBg (famber,
C ' ; d e .0 [ ;
S moiel oL BERkEI R BB folndmiFet eston paving 2
sébluitd seqplgly asiilea droranewall safr 6ke dbsinpecparmiben poudpwhich in

BB RS e, OB RN RS HE NP Sorre
aednielag wositichsdofatieat gsiel g sahain bdvaivatl navheadiviea irsak@id stroke of
tr?gepri]ston moving the seal from the forward position to the rear position
enables the dosing chamber to fill with fluid from the fluid supply and a
forward stroke of the piston moving the seal from the rear position to the
forward position pumps fluid present in front of the piston out of the dosing
chamber, and wherein at least one fluid flow passageway is formed in the
dosing chamber wall which extends rearwardly from a position intermediate
the forward and rear positions such that, when the seal passes the
intermediate position during the rearward stroke of the piston, fluid is able
to flow forwardly through the passageway into the dosing chamber in front
of the seal.

43. The dispenser of claim 42, wherein the at least one passageway is a

groove in the dosing chamber wall.
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agai nst the valve bias at the end of the forward
stroke of the piston nenber. 48. The di spenser of
W@ L@Bm¥474 wherein the piston and val ve are coPET/gP20881056655
and arranged to cooperate to keep the val ve open at
the end of the forward strok€? 49. The dispenser of
claim 48, wherein the piston and val ve have
4doopéhnetdipgersartefcedain K2oagH Swhvhgretrhehesealois dtod derward end
open at the end of the forward stroke. 50.
oi‘rErZe ?%%@hser of claim48 or 49, wherein at |east one
of the piston and the val ve has a projection which

AR AR TR 8 e IS Fh ko PEBRD chamber,
a piston mounted to reciprocate forwardly and rearwardly in the dosing
chamber, the piston having a seal to sealingly slide on a wall of the dosing
chamber, wherein a rearward stroke of the piston enables the dosing
chamber to fill with fluid from the fluid supply and a forward stroke of the
piston pumps fluid present in front of the piston out of the dosing chamber,
and wherein the seal is adapted in use to come out of sealing contact with
the dosing chamber wall during the rearward stroke to enable fluid to flow

forwardly past the seal into the dosing chamber in front of the piston.

46. The dispenser of claim 45, where the seal is a lip seal which is
adapted to deflect inwardly during the rearward stroke.

47. A fluid dispenser for use with a fluid supply having a dosing chamber
having an outlet, a valve biased to close the outlet, a piston mounted to
reciprocate forwardly and rearwardly in the dosing chamber, wherein a
rearward stroke of the piston enables the dosing chamber to fill with fluid
from the fluid supply and a forward stroke of the piston pumps fluid present
in the dosing chamber through the outlet in the dosing chamber, wherein
the dispenser is configured and arranged such that the valve is kept open
against the valve bias at the end of the forward stroke of the piston

member.

48. The dispenser of claim 47, wherein the piston and valve are
configured and arranged to cooperate to keep the valve open at the end of

the forward stroke.

49. The dispenser of claim 48, wherein the piston and valve have
cooperating surfaces through which the piston holds the valve open at the
end of the forward stroke.
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50. The dispenser of claim 48 or 49, wherein at least one of the piston

and the valve has a projection which acts on the other so that the valve is

held open at the end of the forward stroke of the piston.



