- 1 - DI SPENSI NG APPARATUS FOR METERED QUANTI TI ES OF PRESSURI SED FLUID
Attention is drawn to Application 9101005.8 (GB 2240816 ) whic ég

di vi;siordal of the present application. This invention relates spen5|ng
appar akus for dispensing netered quantities of pressurised f|UId and in
particul ar but not exclusively to dispensing &pparatus for the nasal
adq&pistration of nedicinal products such 10 as insulin. According to the

prgsent invention there is disclosed dispen
nmet ered quantities of a.%¥§g§§§¥§%dégg%gglg BH 564

di spensi ng container, a housing forOthRnﬁngESEDaFDHLD eflnlng a bore, the
contai ner having a body which is axially slidable in the bor t he
.c@8ntai ner having a collapsible chanber netering val ve Iocatez}&ﬁlé‘T?Fg

end of the body for di sphbtentientéscdrauantetApplicationd93naoass gawbichy

axial depressgon pi @ IP¥8iShEY Sf thée%féééﬂtaagpﬁﬂeﬂﬁhaﬁ.f | owpat'h, a
vdl ve actuator fixedly conpecied to

corr ondln |rs%
end t hereof and defln|ngT%4?u??ﬂ%?tﬁ?ngﬁg?ﬁﬁsfFBmﬂéﬁﬁe?ﬁingrBBBE atpgi §or
di spensed t hr oughdigpens tngy meﬁefedggaanttaﬂesoperpbéssunlsegefnhéd and in

cont ai ner body a %%%Ycﬁf&@r £ 2R t £Q81£§£§&1 O&l%ﬁgnggﬁé' gp ?nghat

the valve stemi r éssed atTve nove ve and
actuator and t herfow uhgpensahga@mnn;etuatqganeftyegiCinaldpraﬁ@¢§5nsuﬁb
cont ai ner bogy da;éngﬁsglgﬁanber and the contai ner |ncludes neans di vi di ng
t he chanmber into a 30 rodu fluid reservoir connu t he

val ve and a propel | ant f{GFEF é§3r98| etﬂﬁeﬁ?VFd?ﬁﬁe vabl e
such that propelIaﬁscposedudbspenabpglappanaths ﬁonddiSpéhamdgmmehenEd

Tha S con L BERREIELIA e, FEnPRIPTLATo Rl S SRR TIETL o

|s particularly |mg@$$gn;s e@lsngns1ng contalner, a hous1ng for the

15 container defining a bore, the container having a body
"which is axially slidable in the bore, the container
having a collapsible chamber metering valve located at a
first end of the body for dispensing metered quantities
of fluid and actuated by axial depression of a valve stem

20 defining a dispensing flowpath, a valve actuator fixedly
connected to the housing at a corresponding first end
thereof and defining a further dispensing flowpath for
product fluid dispensed through the stem, and trigger
means operable to urge the container body axially towards

25 the first end of the housing such that the valve stem is
depressed by relative movément together of the valve and
actuator and thereby dispensing a metered quantity of
fluid, wherein the container body defines a chamber and

the container includes means dividing the chamber into a
30 product fluid reservoir communicating with the valve and
a propellant fluid reservoir, the dividing means being
: - movable such that propellant pressure is applied to the
- product fluid without mixing of the respective fluids.
. An advantage of such an arrangement is that
35 contamination by propellant of the product fluid is
avoided. This is particularly important when the



-2- product fluid is a nedicinal product and especially where the .
propellant fluid is known to have harnful effects on the person receiving
nmedi cati on or adverse effects on the quality of the product fluid. 5 - -
A further advantage is that the collapsibl e chanber netering val ve enabl es’
the netered dose to be substantially unaffected by the attitude at which
the apparatus is held in use. The provt & dh of trigger nmeans al so has the;
advant age of enabling the housing 10 and the val ve actuator to be hel

in a substantiall i X ition in use and f rtlcular a?i;
conveni ent whePF ‘%ﬁ’é’%?g' r'l%a “tﬁ%éﬁ’s‘? (ﬁﬁc%‘}‘:t—bfa & sa%?%’eﬁjo%’pom tion

as in the casew@hmmaiﬁbzptupakiannlﬁiuxﬁ i dowiwi o hanoeldarmisl N
The dividing mgy -'EE{é ] %aafﬁ;ﬂﬂ; %ﬂé&‘tf&ﬂ d&b'&sy&f&n the
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chanber and di vi |n _
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constitutsing the propeld Firthds dtdi&ntagé EL R ﬁmad@mawimd of the =«
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t he product fl sulbsmanta.a]dar wanadk femtted byofthe sazjummﬁ at whiclerthe
sel ected to be ig,g Ig ¥xé 1884 e t‘i‘l-%“i)ﬁ A,arg f.&ﬂ% Jg.he_
el e pro uc ?

p|ston portions ng conp05|ted such that t t an prop ant
f1uids respect mgang @dsethasgothe rdvantage Rf snpkling the Heusings the

pi stlon &?Speft Ayl )(:he33ralveh actti[atorThﬂ: méquﬁ laDrﬁlK@Uat xheiaipxlyed of
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i nner wal | of mvwmmmhere The nwpmaquﬁe:qa)mrenmsemgontmﬂ. e@fh be 35_)
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conpri se annul ar
admlnistration of a medicinal product._

15 ) -~ The leldlng means may comprise a free piston
axially slidable within ‘the chamber and dividing the
chamber into a first portion constituting the product
fluid reservoir_located'forward'ef;the'piston and a
_ second portion constituting the propellant fluid
20  reservoir located rearward of the piston.
' In such an arrangement the piston may comprise
a forward portion of a. first material selected to be
substantially chemically,non-reactive with the
product fluid and a rearward,portion'of a second | =
25 = material selected to be substantially impermeable to o/
the propellant fluid, the piston portions being '
_ccmpesited_euch that the product and propellant
fluids respectively do not contact the second and
first materials'of the piston respectively.
30 _ ~ - The piston portions may be fermed'of resilient
materials and each portion may include a respective
seal formation resiliently biassed into peripheral _i
sealing contact with the inner wall of the ;
container. The respective portions may then each be
35 formed of respective plastics materials and the

A

respective seal formations comprise annular



-3- projections fornmed integrally with the respective portions.
Alternatjvely ‘the first and second naterials may be el astoneric, the
respective seal formations 5 conpri sing annul ar projections of part
circular cross-section fornmed integrally with the respective portions. The
pi ston constituting the dividifig means may alternatively conprise a
subs¥antially rigid piston 10 body, first3 seal neans peri pherally
seaklng the piston body to the inner wall of the container and forned of a

roduct f1id and BRASEELE bR MAERERY WD eREChedfedtive 1 1

tﬁe i nner wall of E¢Etb@msalner at a location rearward of the first seal

means and formed of a nat ef] @drstBrdBf tite DS ARt deddra | mREEFRaDEE tO
the propellant fluid. The |stonlx)éh|n this case is. % %ned from an

inert and gas i np ik e elRgtonericy the xerpeckive 5ep AT Rpt eri al
or a netallig nat eiomprising ammitar Preofectsiorneadf npars ciyowkan ring of
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found to be parti qoxtignsuited mhere the product fluid contains insulin

-because this material is Ifgs P ﬁggﬁgﬁ&iﬁge%ﬁémaiv£u&§§ ﬁ&é
organic acids than in the case of other

ubb nmat ey i
mechani cal proper t3ldernatiyel y SPprige k?m%ﬁ"% Y |’Ff‘s‘4?:ﬂ'q!l rPJcﬁlaE?%bl e.
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AN _ formed of a material selected to be substantially
chemically non-reactive with the product fluid and
second seal means peripherally sealing the piston to

15 the inner wall of the container at a location .
rearward of the first seal means and formed of a
material selected to be substantially impermeable to
the propellant fluid. The piston body in this case
is formed from an inert and gas impermeable material

20 such as a rigid plastics material or a metallic
material for example.

The first seal means may be a ring of
bromobutyl rubber material and the second seal means
may be a ring of nitrile rubber material.

25 '~ Bromobutyl rubber material has been found to
be particularly suited where the product fluid
contains insulin because this material is less prone

. to contaminate the product with weak organic acids
than in the case of other rubber materials of similar

30 mechanical properties. Such acids are known to '

- render insulin unstable.

Nitrile rubber material is particularly suited
for use with hydroéarbon propellant fluids where it
exhibits exceptionally low gas permeability.

35 The piston body may comprise a forward
portion, a rearward portion spaced axially and




35 The piston body may conprise a forward portion, a rearward
portion spaced axially and rearwardly of the forward portion and a
connecting portion co-operating with the forward and rearward portions’‘to
define first and second annul ar grooves receiving the first and second seal
means 5 respectively. Such an arrangenent enables the piston to be .
conveniently formed fromeasily nnuldable4tonponents and facilitates _
assenbly with the seal means. The apparatus may aIternatlver i nclude a 10\;§ 

di vi di ng nmeans c f r ag nay
define the prot.’ﬂ? ?&lyg(?afr é\ﬂ%;(ﬁ%t B%rtqbﬁ d %ﬁpr‘%@?‘ |
annul ar f| ange poetiiord qmomahlgl%mtthﬂ tﬂ?@&ﬁs‘l @mﬁ HexFIRYIT nge of the
val.ve. 15 rtio e 91 VB lrite kRDrive @HRil 410 drisovied ve by .
means of a crlﬁbe r1ve ferrﬁ

va e such that the fl.an conprising the bag
mouth is cl anp@@aedMideh the #ﬁtataqq ;?etﬂ"%@eﬁ%t“%% mouth and the
val ve fl gnge. Zas; ectively. The space between the external surface of the *
bag and the conta|ner t er q§;| in such
an arrangenent. Altern %r ﬁrﬁ %%1% e co a?#né;‘?ie‘{wg%én t he
fl exi bl e bag wmbhﬂﬂnaqnﬁiﬂﬂﬁpnmﬁdaﬁFQM'€§511Y mgukﬁahﬂetqpmpanenﬁﬁ I n
this case the yalyepnylsd AUET N Wit the Ui meshats to conmuni cate

with the product reservoir. .he act uator r@/ co e |nne{ &ng outer
nested conponents, the The @RRATALRY Hfivh G vu%.;gomc UG Al e for .
at omi si g di speIsAd iy imbansicomprdzdrey iandleddblwibdgd ndurherg duct s
defined by gro Qrmat | r.ne | es of
the inner and %%rwgstf%n%&%gqafrﬁé%@e{l ve%lé{rma(ﬁﬂ;lli P&éﬂ%fﬁ
with the mouth of the bag comprising an annular NS
flange secured in sealing contact with a co-operating
flange of the valve. _ .
15 . The container may then be secured to the valve
by means of a crimped valve ferrule such that the
.flange comprising the bag mouth is clamped between an
annular lip of the container mouth and the valve

flange. . _
20 The space between the external surface of the
' bag and the container wall thereby defines the
propellant reservoir in such an arrangement.
Alternatively the propellant may be contained
within the flexible bag with the product reservoir _
25 external to the bag. In this case the valve would - o/
communicate with the chamber so as to communicate |
with the product reservoir. _
" The actuator may comprlse 1nner and outer
nested components, the actuator including a break-up -
30 nozzle for atomising dispensed fluid, which nozzle
includes swirl inducing ducts defined by groove
formations formed in one or other abutting surfaces
of the inner and outer nested components respectively.
An advantage of such an actuator is that the
35 need for a nozzle disk is obviated and avoids the _
danger that such a disc might otherwise be displaced



An advant age of such an actuator is that the 35 need for a nozzle disk
is obviated and avoi ds the danger that such a disc m ght .ot herwi se be

di spl aced -5- during a dispensing operation. This is particularly

i nportant where a nedicinal product is dispensed for inhalation nasally or
orally in which case a displaced nozzle di sk wuld present a serious
hazgyd 5 Preferably the inner é-’sted conponent includes a
first tubul ar portion fitting onto a stemof a co-operating di spensing

‘val ve, the outer ?F’f‘ts‘% %br;%ig%@;% h@clog,@ﬁg;l@msecoq@htsqu i{ar&qﬁdl@}ly

fitting onto the rtion.and the first tubular portlon

bei ng provi ded wi tlﬁ‘mtawraﬁem%owm%%msﬁq JFor
eXt endi ng di spensumd’lla(t\mai hasalayt b!zg@&hlﬂ:garim i choksases@a a trigger

menber which is p| \AOt %:ﬁit%[ \g%ts& W%@%]C geg_‘t&e 1 er od;f‘ﬁ%z%{i-f“d

further conpr|5|n Fovenent o I-gger
menber to afi al m)verrent Frefierabdyt a;mennmm ae.smd/aoynmrm iiggdudestber

may be slidable wygt fpjhe3PGhul1a %%ﬂ%qw 'f@lt%'l?'lg”%\‘\tfourat Rtlen?®r a CONPIise

means transmtting sI| a%rm)vems he trlgg menber to aX|aI novemnent

of the contai ner. Corepexrating)Sispensdnoyplvee e guterfested projection
ext endi ng throughcwpmwrmclhdﬁhg howda@damdma&gmomﬂltﬂmiq ng

f t f the 25 L]

511 dabl o and the EBeathe, HBet, tupbis Btiibn BH the Skt ez, poc
to the houddng. Opbxdrisn peing pmoggduednva,rtb amherd&ilafume@dm cat or
means such that agr%web'd%ﬁ?ﬂ tahoaaeiaﬁgl exte a&%@ahel% mpch

actuation of the trigger neans he generafion such an’i nd| cation is
/ flowpath.

The trigger means may comprise a trlgger
member which is pivotally mounted with respect to the
15 housing and further comprising means transmitting
pivotal movement of the trigger member to axial
movement of the container.
Alternatively the trigger member may be
slidable with respect to the housing and may further
20 comprise means transmitting sliding movement of the
‘trigger member to axial movement of the container.
Such a trigger member may include at least one
projection extending through an aperture of the
. housing and engaging a co-operating formation of the
-/ 25 container, the trigger member being axially slidable
and the container being slidable in unison therewith
with respect to the housing.
Optionally the trigger means includes audible
indicator means such that an audible indication is
30 generated upon each actuation of the trigger means.
The generation of such an indication is
important when a medicinal product is dispensed
nasally and the patient is unable to sense the
delivery of a metered dose. :
35 - Advantageously the dispensing apparatus
includes viewing means for viewing the quantity of



i nportant when a nedicinal product is dispensed nasally and the patient is
unabl e to sense the delivery of a netered dose. 35 :
Advant ageously the di spensing apparatus includes view ng neans for Vi eming

the quantity of -6- fluid remaining in the container. The vi ew ng
means in a preferred enbodi ment conprises a transparent w ndow fornmed in
the housing. Conveniently the apparatus fufther includes 5 | ocki ng

-means for selectively |locking the trigger neans against accidental

actuation when finiid NréifLinfy VD € | JohELiRPAT atfe'ﬁ W'ié@fﬁ gLHQeS a’
det achabl e.cap Ior the first_end of, the housi ng, I n es a
pocket clip neaHy.a Prefierred ¢miodinent comprises %h%ﬁaB%PGEQBﬁbled with a

cap may then hayinddw mdlednaupeatmm@f a conventional fountain pen .
and may be carried int nne articul ar

enbodi nents of the resé;%@%gf&tﬁt %}2 W?’f % éﬁ?gg‘éﬂ Sby way of :
exanpl e énly arkbaking rmém%rt@‘tsﬁlmmme 'hgsggérvx/m ch; .
Figure 1 is a Rgddns Sdd st féﬂd’éﬂ@é‘l Oéctﬁzéj&fﬁ?l ncﬁﬁeaiﬁtﬁé Ln |

accordance with the present I nventi on fressurlsed :
di spensi ng contalner|rFQRﬂQﬂFQWE;IHEHQh§EP§E§§E§|EP%FE#%t%Hc wigara 2 is a.
si de view of tkietyyltablescay ﬁngwme I£ifstglemd Sof stife ks DAg) Vi ew of an

s & Sect] on_ stk K At £ Phtet LS g TS T (LT on
5-5 of e appa&mapgnsﬁngQQQpar&;us when so assembled w1th a cap may _
then have the external appearance.of a conventional
fountain pen and may be carried in the-poéket of the \J
user in like manner.
Particular embodiments of the present

- 15 invention will now be dlsclosed-by way of example _
only and with reference to the accompanying drawings

of which;
- Figure 1 is a part sectional elevation of a
dispensiﬁg apparatus in accordance with the present
20 invention and including a pressurised dispensing
container in which the dividing means is a piston;
- Figure 2 is a side view of the apparatus of

Figure 1; _
' Figure 3 is a sectional view of an alternative
25 apparatus including a sliding trigger member; _ o’

Figure 4 is a section at 4~-4 of the apparatus
of Figure 3; ' _ E
'Figure 5 is a section at 5-5 of the apparétuS'
of Figure 3; . . : | ;
30 Figure 6 is a sectional view of an alternatlve | |
piston having two portions formed of resilient
materials;
Figure 7 is a sectional view of a further
alternatlve piston having a forward portion of an
35 elastomeric material and a rearward portion of a
different elastomeric material;



30 Figure 6 is a sectional view of an alternative piston having
two portions fornmed of resilient materials; Figure 7 is a sectional view of
a further alternative piston having a forward portion of an 35

el astonmeric material and a rearward portion of a different elastoneric

mat er.i al ; -7- Figure 8 is a sectional view of a further alternative
pi ston haV|ng a forward portion of a resilTeht™ pl astics material and a
reafward portion of an el astoneric naterlal 5 Figure 9 is a

“sectional view of a furthgigﬁggegn Xesgééggﬁag_ 'gg 8¢’ gkgrggé?erbody

and O-ring seal neans are I's"a S V|em1 native
ﬁparatus |nc|ud|ngtarnatxvglplgngnlbaV1ngc@n§orva:dngorheoul9rdang means.

e apparatus 1 OﬁeEiﬂﬂéﬁt1p£9§§ib§eﬁa€ef¥£1nQﬁaCé|rééﬁﬁéﬁﬁ Bofeibhli 8¢ 2
bore within which a C¥|In rica ﬁressurgsed di spensing contarner 3 is

| pcat ed such that23 § ﬁ?tBBeBFCt _tertediner is 15 coaxi al |y slidable.
The containgr 3 defines aptthedslEalacbecbtonélwﬁiéhnonhacﬁunthere pi ston

5 is coaxially slj g% f' n@a h t ated at a
~first end 7 of théfﬁ §?ﬁ§€%né %gﬁ 13 c%l légﬁb LQE %%b§ ngering
val ve 8 of 20 'Otnénqypealhmehnss anduat ed by depre55|on of a valve stem
9 relative to the val ve b?g%urghgocggsarg@étgangi @gnggfvgnS I s such that
the stem9 is sprlng bi assed i nto a nor pal extendff £ tlon in which the
valve is in a cl 3% e{ﬂ%ﬁlvﬁléﬁBﬁg?Fﬁ§ EBC ding i F1e¥iPla Bagpensing
channel 101ext endsonxtituyihgrthghdividingvmesham 9 and defines a
dyspen5|ng flowpath. . The apparatus 1 of Figure 1 comprises a
. cylindrical housing 2 defining a bore within which a
cylindrical pressurised dispensing container 3 is
located such that a body 50 of the container is
15 coaxially slidable. The container 3 defines a
cylindrical chamber 4 within which a free piston 5 is
coaxially slidable. A first end 6 of the container 3
" is located at a first end 7 of the housing and
includes a collapsible chamber metering valve 8 of
20 the type which is actuated by depression of a valve
stem 9 relative to the valve body. The construction
of the valve 8 is such that the stem 9 is spring
biassed into a normally extended position .in which
the valve is in a closed (non- dispensing)

25 condition. A dispensing channel 10 extends axially
through the valve stem 9 and defines a dispensing
flowpath.

'~ An actuator 11 is connected to the housing 2
at the first end 7 and receives the valve stem 9 in
30 an axial bore 12.

The actuator 11 is of two part construction:
comprising an inner component 13 and an outer
‘component 14, the components being nested together.

The inner nested component 13 is cylindrical

35 and extends coaxially with the housing and includes
an axially extending groove 15 which is overlaid by



An actuator 11 is connected to the housing 2 at the first end 7 and
receives the valve stem9 in 30 an axial bore 12. The actuator. 11 is of
two part construction conprising an inner conponent 13 and an outer '
conponent 14, the conmponents being nested together. The inner nested
-conponent 13 is cylindrical 35 and extends coaxially with the housing
and includes an axially extending groove~18 ®hich is overlaid by - 8- th%i
outer nested conponent 14 to define a flompath for dispensed fluid, the "‘e

conponent _and. athadPareEopEeEsd hngansat, a4 SE; Aecipss Hogbalel ! o, 0
i nduci ng ducts f&radéspensedeﬂlbydsuth&cflbvpnﬁhlGnymnnlmmhhmg surfaces of
the inner compo BEBleer Q“HokgigoEkeﬁ:oi—ﬁaHOEﬁni:nMoﬁ%%cﬁ&tstbathe nozzle

16. The fluid f owpat rovi he actuator 11 t her ext ends
from the stem chempenent Pﬁ@oatﬁédbéiepfft Fﬁr&&&ﬂ“?ﬁ&aﬁéPH ¥it % he

groove 15g throggpet 2. SWBﬁh.r[I.ndhauaﬂndudh&t%18ndreuprtivuwbtyhe nozzle ¢

16. Inthe d th d I
thi cken ng of 't RECEPRE. GEFPREAGAENGR ARELAo SREERTes; of thes AR ¥ 2
conponent 13. cohpordentslar andr thegeutey sonpouentlaﬁdadaa@egéhéxal|y

radi ally |nmard£ﬁedhéggiboismhlIst i nducing swirl novement in the conducted

fluid, the shape o the ducts corres ond to the ducts provided in
known break-up nozzl e dThrsEInddoflewprakh: °¥&ﬂﬁgnéﬂtt§$ A at
annul ar @gter rihe8rvkieCBxtendss fepnf thewstennchnnklr 30 dmnto/ tile t he

housing 27t her ey, LoL Y NG 2BugRTRS port”hYhEdt kG 1, The o2 20
through the swirl inducing ducts 18 and out through "\
the nozzle 16. _

In the drawings the swirl indu01ng ducts 18
1s are shown only as a thickening of the line defining -
the upper-ﬁost end of the inner nested component
13. The ducts are arranged to conduct fluid in a _
generally radially inwardly direction whilst inducing
swirl movement in the conducted fluid, the shape of
. 20 the ducts corresponding to the ducts provided in
'~ known break-up nozzle disks
The outer nested component 14 includes an
‘annular outer rib 19 which is a snap fit within the
. first end 7 of the housing 2 thereby forming an end _

25  closure to the housing. The cap 20 is a push fit NS
onto the actuator 11 and provides a protective
enclosure when the apparatus 1 is not in use. The
cap 20 includes a pocket clip 21 similar to that
provided on conventional fountain pens.

30 The container 3 has a body of a transparent .
plastics material which is closed at its first end 6
by the valve 8 and at its second end 22 by an end
wall 23. An elastomeric plug 24 is provided in the
end wall 23 to allow filling of the container with

35 | propellant.
The piston 5 within the container 3 divides



onto the actuator 11 and provides a protective encl osure when the apparatus
1is not inuse. The cap 20 includes a pocket clip 21 simlar to that

provi ded on conventional fountain pens. 30 The contai ner 3 has
a body of a transparent plastics material which is closed at its first end
6 by the valve 8 and at its second end 22 bygan end wall 23. An

el&stoneric plug 24 is provided in the end wall 23 to allow filling of the
com ainer with 35 propel lant. The piston 5 within the container 3
di vi des -9- theghehchiebe® &ninte prprodict | fivid eseservoir5250r ward of

‘ ﬁggragféogfiihe pgé¥§ é éf éggéééégé?gfgﬁg %@ﬂaéﬁ&én 2gﬁgTﬁ{P§€r¥Raplston
5is of conp05|te6canétaupr¢pﬂﬂb#mtf:#$ﬁxw¢lbn26.reﬁmﬁﬁndpefttbm 27 of

butyl rubber idto fi"“icé 'éaﬁémeéofa%rweé&?apéﬁd@i flghd reservoir
25. A rearmard po tron 28 of the piston 5 1s forned, of qw%rlle r

bher
material amd is &%%B%%dsfhﬁlﬂﬁ ¢ompPagite congirMeLion df?’éxg vEFPR 26,
Each of the pistoa gefvardspdrtion 28 o8 liwtytednliWeﬁgnat@yiahdwlnteh cup

- shape and the porfio s ar e ¢o C f ch=th t he
corrp05| te piston B¢ ‘g € %’igdtfée g@&&é@ %}3}) %9‘39% %sregir\ward

portion 28 are bman@en!MLMrZ&gof Heherpd sitony Hpis af¢me®y0ﬁ\,h| ch the

piston is forned {g‘l%s%l%t %)lﬁa{éleﬂy éllddfg)l&.élgbgm %ﬁll dtﬁgct i on

al ong the contalner S rmng a sufficientl t|g seal
agai nst. t B9 cont RFRReARt FHIA XRFATYRIE RF of Farh pél‘? PHS¥PR d and
product fluid. Theoreitwsi e mszswalmmédtmh@taomﬂnmwltw t he

pigpellant fILHciscggg Aﬁ'ckﬁéngég%ions are connected in back-to-back
fashion such that the composite piston § is of
H~section. '

15 Portion 27 and rearward portion 28 are bonded
together during the moulding operation by which the
piston is formed. '

The piston 5 is freely slidable in the axial
direction along the container 3 whilst forming a

20 sufficiently tight seal against'the container walls
to prévent mixing of the propellant fluid and product
fluid. The composite construction of the piston 5
ensures that the propellant fluid comes into éontact ’

. only with nitrile material of the piston and that the
o 25 product fluid comes into contact only with the butyl
material of the piston. _
A second tubular end 29 of the housing
projects beyond the second end 22 of the container
and incorporates manually operable trigger means 30.

30 The trigger means 30 comprises a trigger member 31
which is pivotally mounted about a pivot 32 which is
located adjacent to a sidewall portion 33 of the
housing with a pivotal axis being defined
tangentially with respect to the sidewall portion.

35 The trigger member 31 includes a cam 34 having a cam
surface 35 arranged in contact with the end wall 23



only with nitrile material of the piston and that the 25 ‘product fluid
cones into contact only with the butyl material of the .piston. A second

tubul ar end 29 of the housing projects beyond the second end 22 of the

contai ner and i ncorporates nanually operable trigger neans 30. 30 The
trigger neans 30 conprises a trigger nenber 31 which is pivotally nounted

about a pivot 32 which is |ocated adjacefit 1Po~™a sidewal | portion 33 of theéif?,
housing with a pivotal axis being defined tangentially with respect ‘to the'%ﬁﬁ;

cam sur fage 35 e ER8-GOPRAIONEASt wibR ERaogRy Hamsiss 1 Fippbe oy 0 o

cont ai ner *3. Théntliudger andever armf 36t Wbichnextendsy gengdaldymn 36 which

ext ends general Lysaxhal L, | | eth kfel RBulkAne B0 andihdiRiddgies a ok
finger grip sur%§%§i3§!h¥ﬁ§|%?5 %E? %%n%gs giuLs“§ & onfigur,ed such that
upon depr essi onEdngeme ardPe BUKLALSG 3The ThegdEiageth atids Hhout t he

'I[DihVOt 3t2 guch tEéhlftiEﬁrl%amsagéﬁbfeﬁht upon 26@1@%@ siom lof2then levdar axmurge - °
e container axiall: Qn e _housing,2.in a,direction .anay he

trigger neans. 28 th\é trigder ﬁ“ﬁ@gﬁ’i Jgé:?tﬁ%a%?%&% %‘ret E’e‘i‘rq}%}orgpz{ ?Espeésman

audi bl e i ndi cat ¢thatezhe &amnc G4pbeansg uponethe emd @aldni233dreanden ng
general ly radially. wth.ges ' H\Oa1d SuSd ingaM th a
fixed detent 401‘:8%8% r?%%g%%gltrtglir‘%% %%P&ly)tgfl%?‘r?gﬁlﬁg ng Zﬁs-uzgh 15

that during depreddrestdon pway: fFom the, Arigaers®edne«r espective detents:

39 and 4Qgare snap engaggabheigged’ adase 31 Fudither Comprises enking clip

shoun [n 20 pRgdRIe ingater wane I8tk lpg L AMI RO TY | 0
havi ng an out er detenito394 2xtendingy generally radially with respect - w
to the’piﬁot 32 and cd-operating'with a fixed detent
40 extending generally inwardly of the housing 2 such
15 that_during'depfession'of the trigger lever arm 36
' the'respedtivé detents 39 and 40 are snap engageable
to produce an audible click. - |
- ._ A locking clip 41 is provided for locking the
trigger means in an inoperative condition as shown in
.20 Figures 1 and 2. The locking clip 41 is part
cyiindrical haVing-an outer portion 42 which overlays
one side of the second end 29 of the housing 2 so as
to cover the lever arm 36 and includes an inner
portion 43 in the form of an insert within the open
25 second end 29 of the housing and which is configured- o/
so as to positively restrain the lever arm 36 from
accidentai rotation. The innef'portion 43 and the.
lever arm 36 are snap engageable'suchffhat the
locking clip 41 may be removed by moving axially away
30 froﬁ'the'hoﬁsing.z before use of the apparatus 1.
| As seen in Figure 2 the locking clip 41
includes an axially extending slot 44 through which
the lever arm 36 is visible. .
" As seen in Figure 2 the housing 2 includes a
35 window 45 through which the product fluid reservoir
25 may'be inspected in order to determine the



one side of the second end 29 of the housing 2 so as to cover the |ever arm
36 and includes an inner portion 43 in the formof an insert within the
open. 25 =~ second end 29 of the housing and which is configured so as to
positively restrain the lever arm 36 from acci dental rotation. The inner
portion 43 and the lever arm 36 are snap engageable such that the I ocking
cliR+41l may be renoved by noving axially away 30 fromthe housing 2

bef 6re use of the apparatus 1. As seen in Figure 2 the locking clip 41

includes an axi al I ?ﬁudﬂ fmmjgfemhiminqhe | ever arm 36 is
visible. As seen |n F| gur

e housjn ncl udes 3 m145
t hrough whi ch the product e"f’? ML rte%g*ﬁﬁer"sﬁ} q"b%r?a% Tl %gmirhigorder to
détermine the rodudly £fujd dthetcdp R ttzgﬁmhamgnthl the leckiingense a

met ered dose of ”1'?1#?1 Hﬁ%ré%%‘;%f@%é%m gWlthdgde locking clip

41 are renoved from ousi n cg aratus 1 is then postioned
with the noZl e 1@ARparatusy ¥o¥§ar‘3&eﬂ Regtaned With e MEHRACis to be

di spensed and t he dirdreda fl&ﬁi&ircfé) tife AWt ish Bo dﬂmﬁsspmﬁt tie tever

arm 36. Upon depr SSI .n of th arm.36 the tri ivots
Zbout 10 the i dne SPEE eane 5 AR et g
such that the seccﬁe;bmskhfn (<) i3] thmt]aam amm (Aéed tmvay demression rofjger

means 30 by actio t aﬁh§ er eby
noved axially 15 rh{g Jlf'e t housi ng% gy{?}t he va ve 'S t‘%e)réebfs%r@e nmoved
towards thd®ixed e tIh’t % anc %tc%%@"stleﬁns}msl%ﬂ

sufficient depresydtatud (difchs tHatd the s@icid ‘hd/ I/ &he Iébrﬂf&itﬁéﬁdlﬁnd a
e €1 20,005 4 OF PGSR e o i NAREE! UMD AP by addliont " e 10
cam surface 35. :
The container body 50 is thereby moved axially
15 along the housing 2 and the valve 8 is therefore
moved towards the fixed actuator 11 such that the
stem 9 is depressed. Upon sufficient depression on
the stem 9 the metering valve 8 is actuated and a
metered dose of product fluid is discharged through
20 the channel 10 of the stem 9, through the port 17
' into the groove 15 and is thereby conducted to the
nozzle 16 via the swirl inducing ducts 18. An
atomised spray of product fluid is thereby dispensed.
_ The lever arm 36 is then released so that the
Y 25 container 3 is no longer biassed into contact with
the actuator 11. The valve 8 is then urged away from
the actuator 11 by action of the spring-loaded stem 9
so that the container body 50 is moved back along the
housing 2 thereby returning the lever arm to its
30 original rest position. _
‘At the same time as this return stroke is
achieved the metering valve recharges its collapsible
chamber by drawing product fluid from the reservoir
25, the product fluid being pressurised by action of
35 the piston 5 which communicates to the product
reservoir the pressure provided by a hydrocarbon



into the groove 15 and ié t hereby conducted to the nozzle 16-via the swirl
i nduci ng ducts 18. An atom sed spray of product fluid is thereby dispensed.

The lever arm 36 is then released so that the 25 container 3 is no:

| onger bi assed

away fromthe actuator 11 by action of thesspLing-loaded stem9 so that the
%ou3|ng 2 thereby returning thes
s 30 original rest position. At the same tine as this

return stroke igreg éltaﬁﬁ hﬂehﬂﬁtehengrupéxtaﬁechanQGSreharoe&baRS|ble

cont ai ner body
| ever armto it

into contact with the actuator 11. The valve 8 is then urged

50 is noved back al ong the

hanber by d h fluid
“being preasur | b BRoRRPE oFuTasis’ SRavn kPR b8 brRAurt ERREA R TS (o

t he product resgsvanrinhalpneesofeppgssuﬂedisycaeayedoggrpsg the 12 -
fatBf 808°LhaRtpibtLA hEPEERkially fowakadithe/|uid is

pressure is created
across th® p|stﬁhrstsen@hﬁt°§|§h6nhﬁB§é§9a§|HPF}ltBR&PEEthéSS
end 7 of the hogéhgglgeantll pressure is equalised. During both actuating

propel lant wt
drawn fromthe

uct reservolr |nba ance_o

and return strokés of t

generates a cli

Sk as debRFLbECEabY, Betanting " End" Febufn' E-BRRR o™ °°

first

appar at us shownthe €rigger3meansi 3l| thei audibler éndécatoromehasapgar at us of
D ee oumabehll2ed8Pa’ 81 o oL | abgeAeBEa] BagvHS N0 cor T esponding

arat us of Flgure 3 includes an

ref erence nuner
al ternatl®e 15
connected to a
connecting port

15

20

pi stBR sitﬁanahgva ﬁapamguﬁ. shenpdn;

égntgétléhgs ap5§%5£ us w1fl be described using
corresponding reference numerals where-approprlate.
The apparatus of Figure 3 includes an alternative
piston 51 having a forward piston portion 52 which is
connected to a rearward piston portion 53 by a
connecting portion 54. _

The connecting portion 54 is of H-section and
receives the forward and rearward portions 52 and 53
as a push fit, the three portions together combining

‘a composite body of the piston 51. ‘The portions 52,

25

53 and 54 interfit so as to define first and second
annular grooves 55 and 56 which accommodate first and
second ring seals 57 and 58 of rectangular
cross-section formed of bromobutyl rubber material

- and nitrile rubber material respectively. The first

30

35

and second seals 57 and 58 are axially spaced with
the first seal located forward of the second seal
such that only the first seal contacts the contents
of the product reservoir 25. The bromobutyl rubber
material is selected to be substantially chemically
non-reactive with a product containing insulin.

The second seal 58 is located rearward of the
first seal and is selected to be impermeable to
hydrocarbon propellant fluid received in the
propellant reservoir 26. '

dgure #ildh is
seRiYardinl BAAP ﬁeépeeﬁSSBobtha appaeatui]ofoFigareSA. The
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receives the forward and rearward portions 52 and 53 20 as a push fit,
the three portions together conbining a conposite body of the piston 51.
The portlons 52, 53 and 54 interfit so as to define first and second
annul ar grooves 55 and 56 whi ch accommpdate first and second ring seals 57
and 58 of rectangul ar 25 cross-sectiom fAgreed of bronobutyl rubber
ﬁS%grial and nitrile rubber material respectively. The first and second
séal s 57 and 58 are axially spaced with the first seal |ocated forward of
t he second Seal'such t hatrhenisecond ends29sefl thenhausdinghe dsnicdesed30
of ‘the product ¥ pOlthsere ng%l%OEQbML;%Bb% BEpapAleiks Sel ected
C

to be substantla en1ca y non-reactive wth a duct "gontai nin
r“ﬁﬁﬂ is

Tnsulin. The schﬂ& ltheg sesongc ndy anda AnRPFRSE Fﬂ P 60 L8 £

sel ected to be IEBQEE&QQ&? th§5the 1hgé&egarbon propellant fluid received
inthe propellant reservoir The seqond %ngéﬁ the housing
2 is.close@ by an insert ﬁPP@FangrQGéF&gHrgs at B S &M thin the

second end and aanmekuthWEptﬁaggerfmeaas 6t dgcaltied adjlacent itheert. 5
The appar at us ong NGILUQRS §1; glhﬁrnath%g el Gy | ocated
ﬁr%#d ? %h SUSTNG. means @%

adj acent the fir S The trigge i ncl udes a
tri gger nenber 6incdvdes & ﬁﬂégg§ﬁrﬂ&@g9635?nh§wﬂﬂﬂh@ fatasurface a f| at

face 64 formed og3104pn s1t1h€1n60%h&ac% wiitahal $l@.ft Ea&amdf@msﬁct i on.

The t nb 62 t 65 h t.end th h
ax?al[;ggibeggln§£§|prg%?gaﬁdwgécbg&ﬁgg R'FﬁgpﬁgugFﬁﬁsgs%akﬁﬁhOJegfrgns

bei ng shaped so as to beThect&nigders manbeap 6Ri intdudes projiecttilonss|6s s in
h@gr néo captiveby g ¢62iMithe eldteBde thPBUBA" ablaihydedendidC s1¥ed the
67 and 68 formed in the housing 7, the projections
being shaped so as to be received as a snap fit
15 within the slots in order to captively retain the
trigger member in sliding contact with the housing.
The container body 50 has a radially extending
annular flange 69 which is of D-shape when viewed in
axial projection so as to be a sliding fit within the
20 housing 2 at a location adjacent the trigger member
62. The projections 65 and 66 are recessed to
define a radially extending groove 70 receiving the
flange 69 such that axial motion of the trigger
member 62 imparts axial motion to the container body
\/ 25 50.
| The apparatus of Figure 3 includes a cap 71
having a gripping formation 72 within the cap which
is arranged to be a push fit on to the actuator 11.
When not in use the nozzle may therefore be sealed by
30 - £itting the cap onto the actuator.
The cap 71 includes sidewalls 73 which extend
into contact with the housing 2 when the cap is
fitted on to the actuator 11 and such that the
sidewall abuts the trigger member 62 such that the
35 trigger member is retained in its most rearward
position as shown in Figure 3. This-arrangement



"~ The container body 50 has a radially extending annular flange:69 which is

of D-shape when viewed in axial projection so as to be a sliding firt within

t he 20 housing 2 at a | ocation adjacent the trigger nmenber 62. The-
projections 65 and 66 are recessed to define a radially extending groove 70
receiving the flange 69 such that axial metien-of the trigger nenber 62 e
i nparts axial notion to the container body 25 . 50. The apparatus of .égfg,
Figure 3 includes a cap 71 having a gripping formation 72 within the cap ™
whi ch is arrangexesiste acpidental actuation bytwavanted mowemenstofn use

the nozzl e may t@ﬁ%e{fg OFf mé&Rb&F. by 30 fitting the cap onto the
actuator. The ca udes sidewalls 73 %ﬂi h extend i contact with

t he housing 2 mhen the CERRiSaR| {1 elf oheneV rom the 2 guaﬁﬁrsa&h ¥hat
the sidewal | abubﬁiéf&nérm@&ﬁmemenﬁﬁreﬁﬂhenoairéetibhe S88parationgo€r

menber isﬁ%etal e'é&ﬁzfr&$séhée§é¥@£ eg?é*hgq? f&Q&“b&” Fi gure 3.

Thi s arrargenment eSi St S accl I on by~ unwant ed
movenent of the engagememenbetvedncthepcap m@utbn%n@drﬂmnﬁdtﬁErﬁéF§§tor 11

by twi sting moveseniehd gbiheeof! (86t PlsiBLOUA FOGuPl §).  the cap from
t he actuator being provi engagenent between the.c g g%ugﬁaand ranped
s

surfaces of "the actuato*n(ﬁﬁg o ¢ %ﬁ%@?ﬁep?gﬂ?ﬁe§$ -gps i spense a
met ered dose of f@dtm@dfmmlmd cae 'tnplglreﬁovedbftdmf the abeuatbuat or

ggwardslt n?ozgf} %?4?10%8%?5 %'g%tfspﬁ) b‘ggdi%gg%%gﬁ Qﬁﬁl ?hléggglrrﬁ;;ﬁg
61 is then actuatezizle - sﬁlium@pho@eh@marés th% l¢¢§gb¢nntnbﬁh162 in a
direction tovardsrddifcfCis' 38 'bd laispensed. The trigger means 61 is
then actuated by sliding movement of the trigger
member 62 in a direction towards.the actuator 11,
15 this motion being communicated to the container body
- 50 by action of the projections 65 and 66 engaginq
the flange 69. :
The container body 50 -is thereby moved axially :
- along the housing 2 towards the actuator 11 such that
20 the stem 9 is depressed. Upon sufficient depression
of the stem 9 the metering valve 8 is actuated and a
metered-dose'of the product fluid is discharged as an
atomised spray of product fluid. |
The trigger member 62 is then released so that
25 the container body 50 is no longer biassed into S A;J
contact with the actuator 11.  The valve 8 is then
-urged away from the actuator 11 by action of thé
‘spring-loaded stem 9 so that the container body 50 is
moved back along the housing 2 thereby returning the
30 trigger member 62 to its original rest position as
' shown in Figure 3.
Further alternative piston.arranQements are
shown in Figures & to 9 as described below.

v

In Figure 6 a piston 80 comprises a forward - "
35 portion 81 and a rearward portion 82 each formed of a
resilient plastics material i.e. low density



15 this notion' bei'ng comuni cated to the container body 50 by action of
the projections 65 and 66 engagi ng the flange 69. The .container body 50 is

t her.eby noved axially along the housing 2 towards the actuator 11 such that
20 the stem9 is depressed. Upon sufficient depression of the stem9

the: metering valve 8 is actuated and a neterad dose of the product fluid is
disgharged as an atom sed spray of product fluid. The trigger nenber 62 is

then rel eased so that 25 t he container body 50 is no | onger biassed

into contact w thpoiyetinileng. 11 The pertisnge 83 and §2n ayiegSePMRSESd om
the actuator 11 byvagidads & hS [Fiith Soraadddns’ 8% Ando inddludene cont ai ner
body 50 is noved back al.qng the housing.2 thereby returni t.he 30

t7i gger nenber GZrﬁﬂe@%ﬂ% &"ﬁ&ﬁ'#eﬁrgﬂgﬁ%l"f’gﬁ éé 5‘%%’%"3‘#@ Jise

Furt her alternatiexten dntar perdpierad sealdngweontaltgwidch &heo ihrex
descri bed bgl ow. Ri kSl g&ngrises d portion
81 and a regrmardh%%ﬁt?%%%@% gg@ﬁgég%ﬁggob aofesLF?bE?.p ggf???ehateria
i.e. low density projectionsoBdcemd 8fcare shovpoin $heiy) redaxed are
connect ed by neangt@ftel U whiilchi eheRt estend3 atnd songbudpe espective annul ar
proj ections 84 and 85 ,which i.n use extend int eri pher sealin ont act
with the inner 5 qlon%qdl&alt RE1Eo a?ﬁ&r %5%?%58.0' I ﬁ&‘ﬁ“g&sge%'bﬁ'i‘?g

proj ections 84 aneithim ¢hehahambert Beither plistedss haxee defleated t hey ext end
at [err] tqg.the | is ' 128 Ofemt .st.an 373 d within
t he chanbe?°4 the%%%%%gg %?Eéégﬁﬂégfe§%1§° b F%%F%ﬁf&QgﬁJﬁi y'gg as to
be resiliently bi db¢ed sealdnge gontgctomikb: thiet Wadfs @ theorcomtaingtt ai ner
bO@ 50. body 50.

In Figure 7 an alternative piston 86 is shown
having a forward portion 87 of an elastomeric

15 material i.e. bromobutyl and a rearward portion 88
formed of a different elastomeric material i.e.
nitrile rubber. Both portions 87 and 88 include
annular projections 89 in the form of ribs of part
circular cross-section which in use extend into

20 peripheral sealing contact with the walls of the

) container body 50.

Figure 8 shows a further variant in which
piston 90 includes a forward portion 91 corresponding
to the forward portion 81 of Figure 6 and a rearward

W, 25 = portion 92 corresponding to the rearward portion 88
of Figure 7. The forward and rearward portions in
both Figures 7 and 8 are interconnected by push fit
formations as in the case of the piston 80 of Figure
6.

30 A further alternative piston 93 is shown in
Figure 9 in which a metal piston body 94 is
circumferentially grooved to accommodate forward and
rearward O-ring seals 95 and 96 respectively formed
on bromobutyl rubber material and nitrile rubber

35 material respectively.

A further alternative apparatus is shown in



In Figure 7 an alternative piston 86 is shown having a forward portion 87

of an elastoneric 15 material i.e. bronobutyl and a rearward portion 88
formed of a different elastonmeric material i.e. nitrile rubber. Both -
portions 87 and 88 include annul ar. projections 89 in the formof ribs of
part circular cross-section which in use.ejkgead into 20 peri pher al

sealing contact wwth the walls of the container body 50. Figure 8 shows a %17“
further variant in which piston 90 includes a forward portion 91 o’ i

correspondi ng tElgheefmomdndwhdchlcor&éspbnﬁuggree@e&eﬁca el 25

ortion 92 corrgsp g t t Figure 7 The
?ormard and rea?&aeggggr?%%ﬁsgﬁnﬁggﬁggFg ggéshgg ghgge OEFégﬁﬁ%cted by
push fit formations as ThetﬁBPé§§§u§f°fh§19ﬂ§90ﬁ0890uprﬁsg§r@ 6. 30

A further alter eynnarpcalonoagmﬁ 2hQeenin Ehﬁléhea%bﬂtﬁﬁih% al

pi ston body 94

rear war d ring

oved to -accomodate forwa and

g§e£§gcgggii glﬁﬁgﬁgcngEFﬁpPBFﬁeH°oHCEPGﬁﬂﬁﬂtﬂf r ubber

mat eri al and nltrlggeruheanSSSO of theéetype desprﬁbeﬂehithArbte&@ﬁbe

ho | N Whi ch_corres ondlng
Feporiguts 11°0zhd, contdbnet! 8af 50 FBrhg BasEopie
The apparatus cdl¥expertive cenpainexs %7CVLthan|Uhlchoubengrgdwcthln mhlch_a

alternative ap
ref erence nuner

cont ai ner body ﬁeservéﬂrl§Sa%sahiV1§ead£Pbﬁ the! 82883 %ahe §QEE§bb&& Of
3 f the t pe.des reference to Figure 1. he
26 %rﬂ% r?fo? g%eﬁ P%?ng?gvg contai ner 97 within: mhlch

trigger ans
contalnéﬂ?body

t he product reservoir ZﬂhesbdgVQNeHaéranthﬂekeneﬂehbaﬁh poezeliva 1020

"by nmeans of a

g Rafnd38 PRaial1y extending annular flange 103,

"~ the portlon and the flange belng formed 1ntegra11y

15

20

25

with the bag.

_ The container body 50 is secured to the valve
8 by means of a crimped valve ferrule 104 which also
serves to secure the flange 103 of the mouth portion

102 in sealing COntact_with-a co-operating flange 105

of the valve. The bag 98 and the valve 8 therefore
combine to define a closed product fluid reservoir 25
from which product fluid 100 may be dispensed by
operation of the valve.

The bag 98 within the container 97 thereby
divides the chamber into a product fluid reservoir 25
within the bag and a propellant reservoir 26 external
to the bag.

The construction of the apparatus shown in

~ Figure 10 other than the internal construction on the

30

35

container 97 conforms to the construction of the

- apparatus of Figure 1.

In use to dispense a metered dose of product
fluid 100, the trigger means 30 is actuated as
described above with-reference to Figure 1 so that a
metered dose is dispensed by the valve 8. On
release of the trigger means 30 the valve 8 is urged
awvay from the actuetor 11 by action of the

26



The bag 98 has a thickened mouth portion 102 including a radially extending
annul ar flange 103, the portion and the flange being forned integrally with
t he .bag. 15 The container body 50 is secured to the valve 8 by
means of a crinped valve ferrule 104 which also serves to secure the fl ange
103 of the mouth portion 102 in sealing contq&t WMth a co-operating flange
105 ¢f the val ve. The bag 98 and the val ve therefore 20 conbine to
define a closed product fluid reservoir 25 fromwhich product fluid 100 rmay

?ﬁ di Epegseddby fh ﬁﬂﬂdﬁdé?%ﬁéﬂ\gesoq’&#a?ﬁ&é% dﬁﬁﬂalﬂxéﬂ;g@zg!g ai nertg7
ereby divides € C er 0 a prodquc uid. reservoir within
the bag and a pro?@vi"éfll;go @E‘\Rﬂqr t@:@ 35&“&% 2 Fharehy, FetHrIsh d%ict i on
of the apparatus Jexsr |arrd:|tgur1¢s1(bmtdmali st pesittiessmal construction on
t he container 97 conforns {i f; éﬁ%m us of
Figure 1. In use to di spentstg a rre ereg:r sg%gft?lprsto%% Stﬁ% 6%

tfigger nead®s 30 iashdevest @%@m%@@%@m&nﬁ%fﬁﬁemﬂi]ﬁ?ﬂ%e 1
so that a netered gasMhdrs B SHRANY RPEdduety 1 S FrorfOtne reservligase of

2ction of The - 257tk f‘%s,Yaar' Veq%oﬁéﬁdg SRS brestir iaed Bohadtian oF |
noved back al ong m magS|9ra;|thIdlerudnmumIaaItesng:d ohed @reduartn t o | ts
achi'eved {he not oF SRELYEIF, . BRHRadeE gibviiden 1Y SBcUCdbbR ° 0. o
product f1 diod fromn@@lrl@s@rmhhlzxstheh@rpmdd@m Iflivd b aresemiaddsuri sed by
action of the bag,¥3 Whiagh praet FAEY L@ dhawe ¥Hé the product
U reservoir 25 an imbalance of pressure is created

across the bag 98 so that it collapses to a shape

having decreased volume until pressure is equalised.

15 Alternative arrangements in accordance with

' the .present invention are contemplated in which for
example any one of the piston arrangements shown in
Figures 1, 3, 6, 7, 8 and 9 could be incorporated in
any of the dispensing apparatus shown in Figures 1

20 and 3. Similarly the container 97 of Figure 10
could be incorporated in apparatus as described with
reference to Figure 3.

Alternative propellants may be used such as
halogenated hydrocarbons for which a compatible

—/ 25 elastomeric material is nitrile rubber.

The cap 71 may alternatively include a conical
guide for locating the actuator 11, which guide may
be a separately moulded part which is a push fit or
snap fit on to the gripping formation 72.

30 The housing 2 may be formed of transparent,
translucent or opagque material which may be plain or
coloured as required and may be a composite of any
combination of such materials formed as a single or
multiple stage moulding operation.

35



reservorf—fhe—ﬁ+essure provi ded by hydrocarbon 10 * propellant wthin the
ﬂiellant fluid reservoir 26. As product fluid is.drawn fromthe product
g,

uﬂ(mlgl"m"mal ance of pressure is created across the bag 98 so that
hape havi ng decreased vol une until pressure is
equallse Al ternative arnpangements in accordance with the
present invention are contenplated in mhlch for exanpl e any one of the *'%
pi ston arrangenents shown in Figures 1, 3, 6, 7, 8 and 9 could be

i ncor porated cpaamg:of the dispensi-ng apparatus shown in Figures 1 20

and 3. Si mTarty-tie .contai ner 97 of Figure 10 could be incorporated in
apparatus as described with reference to Figure 3. Alternative propellants

may be used such as h;hogendspénbyngoapphmatu50mtmhhwspensmﬁguibIe 25 _ N
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fluid conpri si g g surised ensi n using for
t he coh®ai nermgéeradnguankitiest p€ @éﬁﬁélﬁéﬂ potbaged bydpxiilch is axially

slidable in taepbessiohhescanvaioar skan aerdnify aPdiidpengizgber netering
val ve flowpath, a valve actuator fixedly connected to the k.;
hbusing at a corresponding first end thereof and )
defining a further dispensing flowpath for product B
15 fluid dispensed through -the stem, and trigger means
' operable to urge the container—body-axially towards -
"the first end of the housing such that the valve stenm -
is depressed by relative movement together of the
valve and actuator and thereby dispensing a metered
20 quantity of fluid, wherein the container body defines ——

a chamber and the container includes means d1v1d1ng —

the chamber into a product fluid reservoir
communicating with the valve and a propellant fluid —
reservoir, the dividing means being movable such.that

25 propellant pressure is applied to the product fluid '\_)
without mixing of the respective fluids. -

2. Apparatus as claimed in claim 1 wherein
the dividing means comprises a free pistbn_axiélly
30 .siidable’within'the chamber'and“dividing the chamber
into a first portion constituting the product fluid _ -
reservoir located forward of the piston and-a second ‘
portion constituting the propellant fluid reservoifr
located rearward of the piston. —-
35 . _ _
3. Apparatus as claimed in claim 2 in which



| ocated at a first end of the body for dispensing - metered
quantities of fluid and actuated by axi al depression of a val ve stem
defining a dispensing flowpath, a valve actuator--fixedly co m&m“‘“ “HH“\
housi ng at a corresponding first-end thereof and defining a *
di spensing fl owpath for product 15 fluw cyglispensed through-the stem

and yrigger-neans operable to urge the container body axially towards the
first end of the housing such that the valve stemis depressed by relative
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propel Il ant press rels applied to t uct fluid w thout mxun&of t he
r'espective & | ui dgubstantyaldy Jdnperne ltﬂad:q the Anppeliantei vy di vi di ng

means conprises &Hd Q8 dtdH (yb@ﬁgaié yge’i(hg conqjdgia&ﬁae sudhhithdtheciwdanber

and-di viding the ch r a first contlt t r.oduct
fluid reservoir | fadﬁ/vaq’c? (ﬂl]ﬁ{gg Cté‘t ﬁl:lig' cg? trf)o
constituting the qunizetl dile fdadohd egel Eiinst maI@M@e)fplmrpl st on.

-- 35 3. Apparatdss flﬁ%‘-?- 2d in claim2 in which t he pi ston conprises
a forward portion o irst material selected to be substantially
chem cally1°non reactive with the product fluid and a rearward portion of a

second material selected4,0 bapgparatusis dldiddd inRAaigtd aterdire
propel | ant fl ui d he p| st on rt i_ons _bei | ted .suc t
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first materials (afnd teaqh sptq::rtion includes a respectlve seal formation
resiliently biassed into peripheral sealing contact
15 with the inner wall of the container.

5. Apparatus as claimed in claim 4 wherein
the first and second materials are plastics materials
and the respective seal formations comprise annular

20 projections formed integrally with the respective
portions. '

6. Apparatus as claimed in claim 4 wherein
the first and second materials are elastomeric, the
U/ 25 respective seal formations comprising annular
projections of part circular cross-section formed
integrally with the respective portions.

7. Apparatus as claimed in claim 2 wherein
30 the piston comprises a substantially rigid piston
. body, first seal means peripherally sealing the

piston body to the inner wall of the container and

formed of a material selected to be substantially

chemically non-reactive with the product fluid and
35 second seal means peripherally sealing the piston to

the inner wall of the container at a location



respectively. 10 4. Apparatus as claimed in claim3 Wwherein the piston
p ' formed of resilient materials and each portion includes a
respective seal formation resiliently biassed into peripheral sealing’

a“m,”ﬂ the inner wall of the container. 5. Appar at us as
ﬁ’"'H’,L"H‘!merel n the first and_sggond materials are plastics
nater|d1sland t spective seal formations conprise annular 20 Lo
projections formed integrally with the respective portions. 6. Apparatus'\"*@

as clainmed in crghtwarahereichet Fersic &baanﬁe&aeoeﬁdrrwea ol

or of oot ons of  BAFRTARL-APLPCEPA: £00 bR FURSARIIRILY, dUPSHAFRRIA, he o

respective portthesprépellAnpafaudd.as clainmed in claim?2 mhereln 30

the piston conprises a substantially rigid piston body, first seal neans
peripherally sealing the piston body to the inner wall of the container and
formed of5a nmaterial seBect cAPParp&usypst sAaimed, ishekadm 7 whereidmct i ve

with the producgngl ﬂés&nseai mean8€§8Nd $9ay SFABToROLULA’ Fubbeyeal i Ng
the piston to the inpe of the container at a location rearward of

the first seal MRkRTighd forned of a material selected to be substantially
i npermeable to the propellant fluid. 5 . 8. Appar atus as

clainmed in cIa|n17'WEET§'n t?gggiﬁéﬁ sggl Egiﬂi ina?iﬁ%% qfﬁafﬁﬂﬁgytthe

rubber material. 9. Appar a 58 “CParmed e erei
second sl neahbeugeaondngeeﬂ NEQPFIésrabsénghﬂienhmrllﬁorubhﬁgparatus as

clainmed in any gitekdhbis 7
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10. Apparatus as claimed in any of claims 7

to 9 wherein the piston body comprises a forward

15 portion, a rearward portion spaced axially and _
rearwardly of the forward portion and a connecting
portion co-operating with the forward and rearward
portions to define first and second annular grooves
receiving the first and second seal means

20 respectively. ' -

| 11. Apparatus as claimed in claim 1 wherein
the dividing means comprises a flexible bag.

25 12, Apparatus as claimed in claim 11 wherein o
the interior of the bag defines'the:product reservoir
and the mouth of the bag comprises an annular flange
secured in sealing contact with a co-operating flange |
of the valve.

30 '

13. Apparatus as claimed in claim 12 wherein
the container is secured to the valve by means of a
crimped valve ferrule such that the flange comprising.
the bag mouth is clamped between an annular lip of

35 the container mouth and the valve flange.



to 9 wherein the ‘piston body conprises a forward 15 portion, a rearward
portion spaced axially and rearwardly of the forward portlo

connecting portion co-operating with the forward and rear Hm u@! Ellgﬁilll
define first and second annul ar grooves receiving the first

means 20 respectively. 11. Apparatus as2glained in claim1 wherein the
divi/di ng neans conprises a flexible bag. 25 12. Appar at us as

claimed in claim 11 wherein the interior of the bag defines the product
reservoir and the nouth da.t heAppgratuprasecclaimednihaany prgeeddogred in

seal ing contact &iéﬁTawgﬁrQEﬁrEﬁ%ngcéﬁﬁeaf 86m%?§s¥§'1 ne2Vapd- ofieB#! at us

as clained in cla e cont al ner secure to the valve by
freans of a cri npeestedveompenantssytherAgtuakers LaRLNALBepR| BFREXCHR bag

houth is C|a”pednéﬁéréeﬂoﬁnaﬁaﬂﬂbﬂﬁg|dﬂsﬁén@Ed flui@¢ whiecni Aegzleut h and
i he valve fl ange, ing claim

di
wherein the actué?ﬁ*ueﬁﬁp§V§5§ fﬁﬁg?lﬁﬁdaBﬁgﬁré%téPgﬂ @8 %ﬁé&gce t he
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formed in one or aces o ner and outer nested
conponents of th%ceﬂﬂﬁgro¥e$E%§§€Y¢¥E+y 10 - 15. Apparatus as
clained in claim14 in which the i nner nested conponent includes a first

Lubular pogtion 111Lng P0L0, SLemBl %S aeReasll 09 dhgpeny el ve o
portion fitting dWhich theatinhée ﬂestedtu@npanepbrinohudﬁs ahﬁirstst t ubul ar
\_/ tubular portion fitting onto a stem of a co-operating
dispensing valve of the container, the outer nested
compbnent including a second tubular portion fitting
15 onto the first tubular portion and the first tubular
portion being provided with an axially extending
groove defining an axially extending dispensing
flowpath. :

20 l6. Apparatus as claimed in any preceding
claim wherein the trigger means comprises a trigger
member which is pivotally mounted with respect to the
housing and further comprising means transmitting
pivotal movement of the trigger member to axial

o/ 25 movement of the container.

17. Apparatus as claimed in any of claims 1
to 15 wherein the trigger member is slidably mounted
with respect to the housing and further comprising

30 means transmitting sliding movement of the trigger
member to axial movement of the container.

18. Apparatus as claimed in claim 17 wherein
the trigger member includes at least one projection
35 extending through an aperture of the housing and
engaging a co-operating formation of the container,



portion—berng—provided with an axially extending gr oove défi ni:ng an axially
ext endi ng di spensing fl owpath. -20 16. Apparatus as cl-ained in

any | : i wherein the trigger means conprises a trigger nemnbér:
whi lllmm’uﬂllm unted with respect to the housing and further
conpfi sfng" méans trfansmitting pivotal movenggt_of the trigger member to
axi al 25 novenment of the container. 17 Apparatus as clained in any W
of claims 1 to 15 wherein the trigger nenber is slidably nounted with
respect to the honsi©igddy nehber KeiRG | &k1418f s1iqdB28Sah8agasl tting |
sliding novenent of the rlg er %ﬂ:&er o, axi al novenent o tﬂggc‘ont ai ner. -
18.  Appar at us GRnE2ineE PENG ablenin wnigen thepguithe i ncl udes
at | east one prarespect 656 the lohsiviyng t hrough an aperture of the housing '\
and engagi ng a co-operating formati on of the container, - 22 - the
trigger nmenber being axially slidable and the container being slidable in 1(
uni son théfewith with retdect Apparatus asnglabmed in any precedipgaratus
as claimed in anypf qa?éi:@iﬁlawaﬁmféa F1€i@" Peushshivhd is insulin. 20.
Apparatus as clained in any preceding claimwherein the propellant fluidis
a hydrocarbon 10 fluid. 15 20 25 30 35 _ '

. 20. Apparatus as claimed in any preceding

claim wherein the propellant fluid is a hydrocarbon

10 fluid.
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