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DEVI CE The present invention relates to a device for
di spensing a unit dose of a substance, such as a pharnmaceuti cal,

medi ci nal, or WON4Etic substance. More particularly the i REEAUPHIp283
relates 5 to a device for dispensing a unit dose of such a substance into
a body cavity. A particularly preferred formof the invention is

i ntended for intranasal admi nistration.-1- In International

Pat ent Application PCT/EP94/ 01859 (WD4/28956) there is disclosed a
device for adm nistration of a pharmaceutical substance froma capsule
contai ning the 10 substance. TUNIEBOSE PISPENSING BEVETGEW th a pressure
sufficient to burst the capsule and to expel the contents in spray form
through a discharge outlet. Wile this previously proposed device

The present invention relates to a device for dispensing a unit dose of a substance, such
as a pharmaceutical, medicinal, or therapentic substance. More particularly the invention relates
5 to a device for dispensing a unit dose of such a substance into a body cavity. A particularly

preferred form of the invention is intended for intranasal administration.

In International Patent Application PCT/EP94/01859 (W094/28956) there is disclosed

a device for administration of a pharmaceutical substance from a capsule containing the

10 substance. The capsule is compressed with a pressure sufficient to burst the capsule and to expel
the contents in spray form through a discharge outlet. While this previously proposed device
does operate satisfactorily the device is relatively bulky and hence not easy to carry on the
person, for example in a shirt or jacket pocket. In addition the device is adapted to be reloaded
after use with a fresh capsule of substance, but due to the nature of the mechanism within the

15 device, some difficulties may be encountered with the reloading procedure.

There have been proposed unit dose dispensers in which a pharmaceutical substance
sealed within lan internal chamber of the device is expelled by operation 6f a piston actuated
manually by the user. These previously proposed devices are intended for one use only and when

20 the unit dose has been expelled the entire device must be discarded. Due to the relatively high
cost of the overall device which must be discarded after each usage, this does limit the potential

application of the device.

According to the present invention there is provided a nozzle assembly for dispensing a

25 unit dose of a substance, said nozzle assembly being intended for releasable attachment to a body
having a system actuable to effect discharge of said substance, said nozzle assembly comprising

a container housing a unit dose of said substance, means for releasably attaching the nozzle
assembly to the body, and means co-operable with said discharge system whereby dispensing of

the substance from the container is effected in response to actuation of the discharge system by

30 the user.
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10 In a preferred embodiment of the invention, the container is in the form of a capsule
mounted within a chamber in the nozzle assembly, and the piercing means comprises a first
hollow needle mounted at an outer end of the chamber and a second hollow needle carried by
a piston within an inner end portion of the chamber, with the capsule lying within the chamber
between the first and second needles. The inner end portion of the chamber is in communication

15 with the ram-receiving passage, the arrangement being such that the piston is displaceable within
the chamber to displace the second needle towards the first needle to cause the two needles to
pierce opposite ends of the capsule by movement of the ram along the passage. in _this
embodiment, the discharge system advantageously also includes means for injecting a gas, for
example air, into the capsule via the second needle whereby the substance is dispensed from the

20 capsule via the first needle under the effect of the gas injected via the second needle. The first
needle may lead directly to an outlet orifice of the nozzle assembly or, as is preferred, the first
needle may lead into a swirl chamber upstream of the outlet orifice. Preferably, the ram includes

a passage through which air or other gas is injected into the capsule via the second needle.

25 In an especially advantageous embodiment, the means by which the nozzle assembly is
attached to the body comprises a projecting tubular portion insertable into an opening in the
body. The tubular portion includes a locking formation releasably engagable with locking means
of the body adjacent the opening, and the tubular portion also includes the passage which
receives the ram of the discharge system.

30

According to another aspect of the invention there is provided a body for use in
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Preferably, the discharge system conprises a ram and di spensing of the
substance from t he container occurs in response to novenent of the ram
Advant ageous| yYOPH#9%% 221 e assenbly conprises neans for pi er BEFHAULPA283 -
container in 5 response to the novenent of the ram

~Advant ageously, the nozzle assenbly includes a passage which receives the
‘rameither -~ when the nozzle assenbly -i3s bei ng nounted on the body or
subsequent |y thereto.

cooperation with the nozzle assembly defined above, said body comprising a system to effect
discharge of said substance from the nozzle assembly, means co-operable with the attachment
means of the nozzle assembly to releasably retain the nozzle assembly relative to the body, and

actuating means operable by a user to effect discharge.

In a preferred embodiment, the discharge system comprises a ram which is co-operable
with the nozzle assembly to effect dispensing of the substance upon operation of the actuating

means.

10 The body is preferably of a configuration such that it can be held in the hand of a user,
and the actuating means of the body comprises at least one actuating member, such as a button,

which can be actuated by a digit of the hand.

In one embodiment, displacement of the actuating member by the user is operative to

15 cause displacement of the ram along the passage of the nozzle assembly. The displacement of
the ram may be used to effect piercing of the container to enable the substance to be discharged.
When dispensing is effected by injection of air into the container in the nozzle assembly,
displacement of the actuating member is also effective to drive an air piston for charging air into

the container. Preferably the air piston is spring-loaded and initial displacement of the actuating

20 member serves to load the driving spring with spring energy which is subsequently released to
drive the piston to inject air into the container. Preferably the system includes an air reservoir
which communicates with an air passage through the ram and the air piston is operative to drive

air from said air chamber through the air passage in the ram and into the container.

25 In another embodiment of the invention, mounting of the nozzle assembly to the body
results in loading and cocking of a spring-driven air piston and displacement of the actuating
member releases the piston to inject air into the container. The release of the piston also results

in driving of the ram to effect piercing of the container.

30 Embodiments of the invention will now be described by way of example only with

reference to the accompanying drawings in which:
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Figure 5 is a cross-section of the device showing the condition when the nozzle assembly
has been attached to the body and prior to actuation;
Figure 6 is a section similar to Figure 5 but showing the condition during actuation;
Figure 7 is a section similar to Figure 5 but showing the condition at the completion of
15 actuation,
Figure 8 is a schematic side view of a second embodiment of a unit dose dispensing
device in accordance with the invention and showing a main body of the device and a nozzle
| assembly for insertion into the main body; |
Figure 9 is a view similar to Figure 8 but showing the nozzle assembly when inserted into
20 the main body, and also a lid;
Figure 10 is a schematic view showing the main body with the lid applied thereto to
cover both the nozzle assembly and an actuating button;
Figure 11 is a section to a considerably enlarged scale showing the detailed structure of
the nozzle assembly prior to insertion into the main body;
25 Figures 12 to 14 are simplified sections showing the nozzle assembly and its cooperation
with an air cylinder/piston assembly during different stages during the firing of the device;
Figures 15 to 18 are simplified sections showing the cooperation between the nozzle
assembly and the air piston/cylinder assembly during various stages in the insertion and loading
of the nozzle assembly into the device and which causes loading of the device; and
30 Figures 19 to 21. are simplified schematic perspective views illustrating the cooperation

between a register ring in contact with the piston of the air piston/cylinder assembly and a lock
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The unit dose dispensing device shown in Figure 1 of the accompanying drawings
comprises a nozzle assembly 2 carrying a unit dose of substance to be dispensed, the nozzle
assembly 2 being releasably fitted into a main body 4 housing a mechanism which is actuated by
the user to expel the unit dose. After usage, the spent nozzle assembly 2 is removed from the

body 4, discarded, and replaced by a fresh nozzle assembly.

With particular reference to Figure 2, the nozzle assembly 2 comprises an outer casing
6 with an outlet orifice 8 at its outer end. The nozzle assembly 2 illustrated is specifically
intended for nasal administration of substance and accordingly the size of the outer casing 6 is
appropriate for that usage. An inner sleeve 12 fixedly mounted within the outer casing 6 extends
beyond the lower end of the outer casing 6 to form a fixing portion 16 which is inserted into the
main body 4 of the device whereby to mount the nozzle assembly 2 to the main body 4 as will
be subsequently described. The fixing portion 16 terminates in an external locking ring 18 which
is intended to cooperate with locking fingers within the main body 4. An annular shoulder 20 at
the lower end of the outer casing 6 is adapted to seat firmly against an annular support surface

on the main body 4 when the nozzle assembly 2 is fitted onto the main'body 4,

The inner sleeve 12 of the nozzle assembly 2 defines a chamber or cylinder 22 which
houses a capsule 24 containing a unit dosage of the substance to be dispensed. The substance
may be in liquid or powder form. An upper end wall 12a of the inner sieeve 12 carries a hollow
needle 26 which projects into the upper end of the cylinder 22. The lower end portion of the
cylinder 22 houses a piston 30 which carries a hollow needle 32. It will be seen from Figure 2
that the capsule 24 is accordingly located within the cylinder 22 with the opposite ends of the
capsule 24 adjacent the points of the upper and lower needles 26, 32. The nozzle assembly 2 is
supplied to the user in this condition prior to usage. As will subsequently be described, when the
nozzle assembly 2 is inserted into the main body 4 and the device is actuated by the user, the
piston 30 carrying the lower needle 32 is driven along the cylinder 22 towards the upper needle
26. This action causes the capsule 24 to be pierced by both needles and to be pushed by means
of the piston 30 so that its upper end sits firmly against the upper end wall 12a of the cylinder
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capsule 24 are in liquid form, the upper needle 26 preferably discharges into a swirl chamber 40
10 defined between the upper end wall 12a of the cylinder 22 and outer casing 6, the swirl chamber
40 discharging via the outlet orifice 8 in the outer casing 6. The swirl chamber 40 enhances

droplet formation and facilitates discharge in spray form from the orifice 8.

As will be apparent, the capsule 24 is composed of a material which is able to be pierced
15 by the needles 26, 32 and, preferably, is composed of a suitable plastics material. The capsule
24 may be formed by the blow fill seal moulding method which is well known per se.

With reference to Figure 4, the main body 4 of the device which contains the mechénism

which is actuable to cause dispensing of the substance from the capsule 24, comprises a central

20 passage 50 opening onto the upper end of the main body 4. The central passage 50 is intended
to receive the fixing portion 16 at the lower end portion of the inner sleeve 12 of the nozzle
assembly 2. The central passage 50 is defined by a fixed inner sleeve 52, the upper end edge of
which defines the annular support surface engaged by the shoulder 20 on the nozzle assembly

2. The inner sleeve 52 forms an integral structure with an outer sleeve 53. A component 56

25 mounted in the main body 4 beneath the sleeve 52 carries opposed resilient fingers 58 which snap
into engagement over the locking ring 18 on the fixing portion 16 to releasably lock the nozzle
assembly 2 to the main body 4 (see Figure 5). The component 56 is supported by a fixed
structure 59 which. also defines an axial guide for a ram 60, the upper end 60a of which engages
into the lower end portion of the cylinder 22 so as to lic adjacent the lower end face of the piston

30 30 carrying the lower needle 32. The ram 60 also has an internal passage 62 which defines an

air tube, the upper end of which communicates with the passage through the lower needle 32 and
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Figure 1 is a%%ﬁ’é‘r%ﬁ% c side view of a first enbodi ment of aFTHAYI7HES
di spensi ng device I n accordance with the invention and conprising a
nozzl e assenbly rel easably attached to a main body of the device;

Figure 2 is a section showing the nozzl-d -assenbly including a capsul e of

the unit dose 5 of substance in a condition in which the nozzle assenbly is

able to be attached to the main body prior to di schar(%e'
€

. the lower end of which communicates with an air reservoir 66 defined between the fixed
- structure 59 and an air piston 68 mounted within the lower part of the main body 4. The air
piston 68 is biased into an upper position adjacent the lower end of the fixed structure 59, and
corresponding to a minimum volume of the air reservoir 66, by a compression spring 70. The
5 air piston 68 is shown in this position in Figures 4 and 5. An air chamber 72 is defined between
the air piston 68 and the base of the main body 4 and communicates with the air reservoir 66 via
a one-way valve 74 in the crown of the air piston 68 whereby air is charged into the air reservoir
66 from the air chamber 72 via the one-way valve 74 upon movement of the air piston 68

towards the base of the maih housing 4.

10

The main body 4 carries a button assembly comprising opposed buttons 80 at opposite
sides of the fixed sleeve 52. The button assembly comprising the two buttons 80 is mounted for
axial movement within the main body 4 between an outer position in which the outer ends of the
two buttons 80 are substantially flush with the outer end of the fixed sleeve 52 (see Figures 4 and
15 5) and an inner position (see Figure 7). The main body 4 is of a size such that it can readily be
grasped in the hand of the user with the first finger and index finger engaging the respective
buttons 80. It is to be noted that the two buttons 80 of the button assembly will move
simultaneously even though they are adaptéd to be engaged by different fingers of the user. The
button assembly is spring biased to its outer position by a compression spring 82 interposed
20 between the button assembly and the fixed structure 59. The button assembly forms the means

for actuating the device as will be now be described.

The button assembly is linked to the ram 60 by means of a lever 84 pivoted to the

structure formed by the sleeves 52, 53 whereby pressing of the buttons 80 towards their inner

25 position causes the lever 84 to drive the ram 60 upwardly against the bias of a compression
spring 86. The upper end portion 60a of the ram 60 thereby displaces the piston 30 and lower
needle 32 of the nozzle assembly upwardly to cause the upper and lower ends of the capsule 24

to be pierced by the two needles 26, 32 and also to drive the capsule 24 upwardly into
engagement with the upper end wall 12a of the cylinder 22 as previously described. This

30 condition is illustrated in Figure 6. The button assembly also has depending resilient legs 90

which engage actuating stems 68a extending upwardly from the air piston 68 whereby depression
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the button assembly is in this state. When the button assembly is depressed, the inner surface 94

moves downwardly with the button assembly and passes along the outside of the resilient locking

fingers 58 in order to prevent release of the fingers 58 from engagement with the locking ring

18 and hence release of the nozzle assembly 2 (again, see Figure 6). Accordingly, while the

15 resilient locking fingers 58 are able to releasably engage with the locking ring 18 of the nozzle

assembly 2 with a snap action to permit insertion of the nozzle assembly 2 prior to use and its

_ removal after use, when the button assembly is depressed in the actuation of the device, the inner

surface 94 of the button assembly acts as a locking surface which temporarily retains the locking

fingers 58 so as to prevent release of the nozzle assembly 2 and hence to avoid the risk of

20 accidental removal of the nozzle assembly 2 during actuation of the device.

When the button assembly reaches the lower extent of its travel, the depending resilient
legs 90 engage a cam cylinder 100 carried by the fixed structure 59, whereby the cam cylinder
100 deflects the legs 90 inwardly so as to release the legs from engagement with the stems 68a

25 of the air piston 68. Figure 6 illustrates the condition as the lower ends of the legs 90 approach
the cam cylinder 100 shortly before release of the legs 90 from the piston stems 68a. With the
air piston 68 thus released from restraint which occurs at the lower end of the displacement of
the air piston 68, and with the compression spring 70 being at its maximum loading, the air piston
68 is then fired upwardly by the force in the compression spring 70 to discharge air from the air

30 reservoir 66 via the air tube 62 and through the lower needle 32 into the capsule 24 to thereby

cause discharge of the contents of the capsule 24 via upper needle 26, swirl chamber 40, and
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firing ring, in different stages in the loading and firing of the device.
The unit dose di spensing device shown in Figure 1 of the acconpanyi ng

drawi ngs conprises a nozzle assenbly4?'carrying a unit dose of substance
to be dispensed, the nozzle 5 assenbly 2 being releasably fitted into a
mai n body 4 housing a nmechanismwhich is actuated b the user to expel

the unit dosedischirgeerifics §gdhisccprditiondp iHlupteated ip F&!@%ﬁbﬁwgﬂe&wrﬂé Hs\butons 8OAft he
body 4, di Scatrhg e\ﬂmoﬁ%s&:ﬁ;@, 36i€ Yufidn @sstzﬁlﬁl? Mol O b dturded s Youter position by the
compression spring 82 to thereby release the locking restraint of the inner surface 94 on the
locking fingers 58 and permit the nozzle assembly 2 to be removed and replaced by a fresh
5 ‘assembly for the next use; the ram 60 is also returned to its lower position (see Figure 4) by the

action of lever 84 and compression spring 86.

The device also includes a removable protective cap (not shown) which fits over the
outer sleeve 53 to enclose the nozzle assembly 2 and the buttons 80. The cap prevents ingress

10 of dirt into the mechanism and prevents accidental firing.

To enable a user readily to ascertain whether the nozzle assembly is a fresh assembly or
has been used, preferably the fixing portion 16 of the nozzle assembly is transparent, and through
which the piston 30 is visible. After use of the nozzle assembly the piston 30 will have been

15 displaced upwardly as can be observed by the user.

It will be appreciated that in the embodiment just described, depression of the button
assembly has the effect of piercing the capsule in preparation of release of the substance and also
of "cocking" the air piston which is then triggered by release of the legs from the piston stems

20 at the lower end of the travel of the button assembly and this results in discharge by the injection

of air into the capsule.

In a second embodiment, cocking of the air piston can be effected by insertion of the
nozzle assembly into the main body, with triggering to effect release of the cocked air piston
25 being effected by actuation of a button assembly or other trigger. In this embodiment, the ram
may be linked tb the air piston so that the ram is not driven upwardly to cause piercing of the
capsule until the device is triggered. Accordingly, in this embodiment the device can be stored
in its loaded state for operation as soon as the trigger is actuated. This embodiment will now be
described in detail with reference to Figures 8 to 21.
30

The unit dose dispensing device of the second embodiment comprises a nozzle assembly
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t he user in dapi E6ciomppliedan the basly 112 and sppbosegibothithe actuptiog fuiden I 14 and nozzle

descri bed, .when .t h nozzl e assenbly 2 is inserted into the main body 4
and the ddQ3ssemh g‘cot uated by the user, the Y

The nozzle assembly 110 is generally similar to the nozzle assembly of the preceding
embodiment and is shown in detail in Figure 11. The nozzle assembly 110 comprises an outer
casing 118 with an outlet orifice 120 at its outer end. The nozzle assembly 110 illustrated is

15 specifically intended for nasal administration of substance and accordingly the size of the outer
casing 118 is appropriate for that usage. An inner sleeve 122 mounted within the outer casing
118 extends beyond the lower end of the outer casing 118 to form a fixing portion 124 which_
is inserted into the main body 112 of the device whereby to mount the nozzle assembly to the
main body as will subsequently be described. The fixing portion 124 terminates in an external

20 locking groove 126 which cooperates with a retainer system within the main body 112 as will

subsequently be described.

The inner sleeve 122 of the nozzle assembly 110 defines a chamber or cylinder which

houses the capsule 24 containing the unit dosage of the substance to be dispensed as described

25 in connection with the previous embodiment. An upper end wall of the inner sleeve 122 carries
a hollow needle 128 which projects into the upper end of the cylinder via a seal 130. The lower

end portion of the cylinder houses a piston 132 which carries a hollow needle 134. The capsule

24 is therefore located within the cylinder with the opposite ends of the capsule 24 adjacent the
points of the upper and lower needles 128, 134 and the nozzle assembly 110 is supplied to the

30 user in this condition prior to usage (Figure 11). The upper needle 128 communicates with the

outlet orifice 120 via a swirl chamber 136 which enhances droplet formation as discussed in



pi ston 30 carrying the lower needle 32 is driven along the cylinder 22
towards the upper needle 30 26. This action causes the capsule 24 to be

pi erced by both needles and to be pushed by neans of the piston 30 so
that its upper_end sits firmy against the upper end wall 12a of the

cy | i nder WO 97’42992\/\() 97/ 429 9 2 PCT/AU97100283

PCT/ AU97/ 00283 -6 - 22,
with the upper needle 26 projecting into the interior of the capsule 24,
and the face of the piston 30 seating!firnly against the | ower end of
the capsule 24 with the | ower needle 32 projecting into the |ower end of
the capsule; this condition is illustrated in Figure 3. In this

condi tion a swst¢ctionivith theptevions sutodimenteBie undersida pf e pistoh B3ads fomedpjien
end wal |l 12a of th

l.i,nd 22 d bet f f t
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injected into the capsule 24 through the | ower needle 32 as will_ bhe
descri bed caudlindes ¢ of ap aipcylinder/piston assembly 146 of the mechamsm within the main body 112.

5 When the nozzle assembly 110 is inserted into the main body 112, the ram 140 locates within the
passage 132a in the lower piston 132 and the lower needle 134 is in sealed communication with
the air passage 142 in the ram 140 by engagement of the outer surface of the ram 140 in the
passage 132a of the lower piston 132 as shown in Figures 12 to 14.

10 The ram 140 is integrally formed as an extension of the air cylinder 144 of the air
cylinder/piston assembly 146. The air piston 148 of the air cylinder/piston assembly 146 is of
tubular form carrying at its upper end a seal 150 which seals against the inner wall of the cylinder
144. The air piston 148 also includes a pair of opposed resilient arms 152 which can releasably
lock into a locking groove 154 in the outer wall of the cylinder 144 to releasably retain the piston

15 148 at a lower end position within the air cylinder 144. The air piston 148 has at its lower end
portion a register ring 160 which forms an important role in the cocking and firing of the
mechanism as will subsequently be described. The register ring 160 is applied to the lower end
of the air piston 148 so that the register ring 160 will move axially with the piston 148 but can
rotate relative to the piston 148 about the axis of the piston. The air piston 148 is subject to an

20 upwards spring bias provided by a compression spring 162 interposed between the register ring
160 and the lower end of the main body 112 of the device (see Figures 15 to 18).

The basic sequence of operation or firing of the device is illustrated in Figures 12 to 14.

Figure 12 illustrates the configuration of the nozzle assembly 110 and air cylinder/piston

25 assembly 146 after the nozzle assembly 110 has been inserted into the main body 112, whereby
the mechanism is in a cocked state with the compression spring 162 acting on the register ring

160 and air piston 148 being in its loaded state. The manner in which the mechanism is held in

the cocked state will be described in detail subsequently although a primary aspect of this arises
from the cooperation between the register ring 160 and other components to be described. In

30 this condition the ram 140 is seated within the lower piston 132 with the capsule 24 located
between, but not yet pierced by, the upper and lower needles 128,134. The air piston 148 is in



of the capsule 24 to be discharged through the upper needle 26. Wen the
contents of the capsule 24 are in liquid form the upper needle 26
preferably discharges into a swirl chanber 40 10 defined between the upper
end wall 12a of the cylinder 22 and outer casing 6, the swirl chanber

40 di schargi NP4 he outlet orifice 8 in the outer casi nPC/AUPHBEO28Y\; (|
chanber 40 enhances droplet formation and facilitates discharge in
spray formfromthe orifice 8. As will be apparent, the
capsule 24 is conposed of a material witeh is able to be pierced 15 by the
needl es 26, 32 and, preferably, is conposed of a suitable plastics
material. The capsul e 24 may be fornmed by the blow fill seal noul ding
net hod whi chy jowenfidst pbsitionreative &ethe air cylinder 144 and\i réieasdﬂseloalmdethemtoFb}gﬁhce 4,

the main body 4 of the whi ch
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releasable locking fingers 152 disengage from the locking groove 154 on the air cylinder 144

and the air piston 148 is driven upwardly along the air cylinder 144 whereby to force air via the
air passage 142 of the ram 140 and lower needle 134 into the capsule 24 to thereby dispense the
contents in the manner discussed in connection with the previous embodiment. Figure 14

15 illustrates the configuration of the air cylinder/piston assembly 146 at the end of discharge or
firing.

The manner in which a fresh nozzle assembly 110 is inserted and retained in the main
body 112 resulting in loading and cocking of the mechanism will now be described with reference
20 to Figures 15 to 18. Figures 15 and 16 illustrate the configuration after the end of discharge or
firing of a previous nozzle assembly and subsequent removal of the previous nozzle assembly,
with the air piston 148 at its uppermost position within the air cylinder 144. As shown in
Figures 15 and 16, the lower end of the fixing portion 124 of the nozzle assembly 110 is
locatable within a seat 170 in a shuttle 172 mounted for vertical movement within the upper end
25 portion of the main body 112, the shuttle 172 constituting means for supporting the nozzle
assembly 110 within the main body 112. The shuttle 172 is associated with a retainer 174 which
acts to lock the nozzle assembly within the seat 170 and also performs other functions as will be
described. The retainer 174 is mounted for vertical movement with the shuttle 172 but is also
able to displace laterally relative to the shuttle 172 under the action of a relatively light spring

30 bias provided by a spring (not shown). This lateral movement which occurs at the end of the

insertion and cocking step causes locking ribs on the retainer 174 to engage within the peripheral



into the lower end portion of the cylinder 22 so as to |lie adjacent the
| ower end face of the piston 30 30 carrying the | ower needle 32. The ram 60

al so has an internal passage 62 which defines an air tube, the upper
end of which communi cates with the passage through the | ower needle 32 and
VO 97/ 42992 WO 9742992 PCT/AU97/00283 -
PCT/ AU97/ 00283 ' -7 - t he
| ower end of which communicates with an air reservoir 66 defined between
the fixed structure 59 and an air pi-d8en 68 nounted within the | ower
part of the main body 4. The air pi ston 68 is biased into an upper

position adjacent the | ower end of the fixed structure 59, and
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into the air $¥sAgjrpturn P y during assemoly

5 against the bias of the compression spring 162 thereby also loading the compression spring 162.

For this purpose the retainer 174 has a depending portion shown at 174a which engages an

abutment 180 on the structure of the air piston 148 externally of the cylinder 144. When the

nozzle assembly 110 is inserted into the shuttle 172 at the upper end of the main body and is then

pushed downwardly, the retainer 174 also moves downwardly with the shuttle and the depending

10 portion 174a of the retainer 174 pushes the piston 148 downward against the bias of the

compression spring 162 whereby the piston 148 is displaced downwardly along the air cylinder

144 to a lower position at which the locking fingers 152 re-engage within the groove 154 at the

lower end of the air cylinder 144 (Figure 17). Further downwards movement, typically by only

a few millimetres, beyond the point at which the locking fingers 152 on the air piston 148 engage

15 within the locking groove 154 in the air cylinder 144 results in the register ring 160 indexing into

a locking position (as will be subsequently described) whereby the mechanism is held cocked

against the force of the compressed compression spring 162. With the loading of the

compression spring 162 now taken by the register ring 160 which maintains the mechanism in

its cocked state, the retainer 174 is able to displace laterally relative to the shuttle 172 under the

20 effect of the light lateral spring bias applied to the retainer 174, whereby to lock the nozzle

assembly 110 within the shuttie 172 by engagement of the locking ribs in the locking groove 126

of the fixing portion 124 of the nozzle assembly 110. Also, this lateral movement of the retainer

174 causes the depending portion 1742 of the retainer to be displaced laterally away from the

abutment 180 of the air piston 148 so as to permit the air piston 148 subsequently to displace

25 upwardly when the mechanism is fired by actuation of the button 114, in addition, the lateral

displacement causes the retainer 174, and hence also the shuttle 172 and nozzle assembly 110

to lock against upwards displacement This is the configuration illustrated in Figure 18.

Figures 15 to 18 also show a resilient locking lip 181 at the upper end of the main body.
30 The locking lip 181 provides light support and location for the upper end of the nozzle assembly
110 during insertion, and in the inserted position of the nozzle assembly 110 the lip 181 engages



66 fromthe air chanber 72 via the one-way val ve 74 upon novenent of the
air piston 68 towards the base of the main housing 4. 10 The
mai n body 4 carries a button assenbly conprising opposed buttons 80 at
opposite sides of the fixed sleeve 52. The button assenbly conprising
the two buttMAYBEMMs nounted for axi al nmovenent within rdeAvsiosesbody 4
bet ween an outer position in which the outer ends of the two buttons 80
are substantially flush with the outer end of thefixed sl eeve 52 (see
Figures 4 and 15 5) and an inner positien (see Figure 7). The main body 4
IS of a size such that it can readily be grasped in the hand of the
user with the first finger and index finger engaging the respective

buttons 80. vithid 4 shfuldr@rétve a2 bite idneesieave 1221641005021 Mdeniblyel 10U The lbckin
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forms t he nelisplacement bfthe aethinertli7A gt the endiefithe insatondttoke bedescribeh ebalescr i bed.
The button.assenbly is linked to the ram 60 by neans of a | ever 84 pivoted

to the structure forned by the sleeves 52, 53 whereby pressing of the
buttons 80 towar de préviiully hﬁﬁ&ihec@ﬁleri@,ﬁdtérlrﬁg 166 WhRE istricunted\4e theGdwér@nd bf the t he
ram 60 upwardly. agalnst t he, bias of a conpression spring 86. The upper
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12a of t h‘?o ¥ l';'ed gescr%)ed Jthe eyehge 2 ll%guq'eesslcgrtlog?q Mo-lx-xrr]x{ea within the main body 112is a
stationary lock 200 of generally cylindrical form. This is illustrated in Figures 19 to 21 but has

‘been omitted from other Figures for the sake of clarity. The air cylinder/piston assembly 146 lies
within the interior of the lock 200. The lock 200 has a plurality of axial slots 202 (as shown,
three slots) extending upwardly from the bottom of the lock 200 and equi-angularly spaced

15 around the axis of the lock 200. The register ring 160 which is also illustrated in Figures 19 to
21 has a corresponding number of radial lugs 160a also equi-angularly spaced around the axis
of the ring 160. Also mounted within the interior of the lock 200 is a firing ring 204 of generally
cylindrical form. The firing ring 204 interacts with the button 114 so that when the button 114
is depressed by the user, the firing ring 204 will be displaced downwardly within the lock 200.

20 The firing ring 204 comprises a series of depending legs 204a each associated with one of the
slots 202 in the lock 200. Each of the depending legs 204a of the firing ring 204 also defines
with its associated slot 202 in the lock 200, an axial slot 210 into which a respective one of the
radial lugs 160a on the register ring 160 can move when the register ring 160 is angularly
indexed so that its radial lugs 160a are aligned with the respective slots 210.

25

Figure 19 illustrates the configuration in which the nozzle assembly 110 has been inserted
and the mechanism cocked (equivalent to Figures 12 and 18). In this condition each radial lug
160a is Jocked against upwards axial and rotational movement by engagement in a small step 212
defined between the end surface of the associated leg 204a of the firing ring 204 and a corner of

30 the slot 202 in the lock 200. When the firing ring 204 is displaced downwardly by actuation of
the button 114 the downwards displacement of the legs 204a of the firing ring 204 displaces the



30 condition is illustrated in Figure 6. The button assenbly al so has

depending resilient |egs 90 whi ch engage actuating stens 68a extending
upwardly fromthe air piston 68 whereby depression WO 97/ 42992
PCT/ AU97/ 00283 - 8- of
the buttons 8OWRI%#%%sults in novenment of the air piston 63PEHRHINE2®Bhe
base of the main body 4 against the bias of the conpression spring 70
which is thereby | oaded as the air piston 68 is di spl aced; this
condition is likewise illustrated in Fi-ddre 6. The displacement of the air
pi ston 68 towards the base of the main body 4 causes air within the air

chamber 72 to be discharged via 5 the one-way valve 74 in the crown of the
ai r piston 68registeoring d6Qdownvesdly ggsinst e biak pithe corepressivaspring 163 se Alwh Hietrgdials

the air pist Olr{'lgSG QGJ)aS mg\r/ei 55 nofttgevﬁcr:kciiég ét@pes :ﬁﬁs %Vl?efn s r}eeleans’g.,I}ncl?lggy coAi'operating cam
surfaces defined by the upper surfaces of the radial lugs 160a and the end surfaces of the
associated legs 204a of the firing ring 204 induce, under the effect of the compression spring bias
5 acting on the register ring 160, a slight rotation of the register ring 160 so that the upper surface
of each radial Jug 160a moves onto an inclined cam surface 220 formed at the lower end of the
lock 200 between the adjacent slots 202. As a result of the axial bias applied by the compression
spring 162, the radial lugs 160a are caused to move along the cam surfaces 220 with both axial
and rotational displacement (see Figure 20) until the lugs 160a reach the next adjacent axial siot
10 210 defined between the slot 202 in the lower lock and the leg 204a in the firing ring 204 and
when entering that slot, the register ring 160 can then displace axially to the upper end of the slot
210 to thereby engender the displacement of the air cylinder piston assembly 146 and then of the
_ air piston 148 to effect the piercing of the capsule and discharge of the contents as previously

described. This mode 1s illustrated in Figure 21.

15

Figure 21 illustrates the configuration at the end of the firing action and, essentially, this
is the same configuration that exists after removal of the nozzle assembly 110 following
discharge. ‘When a new nozzle assembly 110 is being inserted as previously described with
reference to Figures 15 to 18, the downwards displacement of the air piston 148 as a result of
20 the interaction between the retainer 174 and piston 148 during insertion results in downwards
movement of the register ring 160. When the radial lugs 160a of the register ring 160 have
moved downwardly along the slots 210 and beyond the slots 210 to a sufficient extent to clear
the lower end edge of the adjacent leg 204a of the firing ring 204, a camming action between the
register ring 160 and air piston 148 under the effect of the axial bias applied by the now
25 compressed compression spring 162 will engender a rotation of the register ring 160 so that the
fugs 160a are angularly displaced away from the slots 210 and onto the end surfaces of the legs
204a where they will be held in the locking steps 212 against further axial and rotational
displacement until the next actuation of the firing ring 204 by depressing the button 114. This,
again, is the configuration illustrated in Figure 19 and it will be appreciated that through the
30 sequence of actions thus described, the register ring 160 during the firing and subsequent cocking

action has undergone a series of axial and rotational movements whereby it has indexed through



The button assenbly is forned with an inner surface 94 which is coextensive
wi‘t h t he fi xed sl eeve 52 when the button assenbly is in its outer
position. This is the normal "at rest” 10 position of the button assenbly
and the nozzle assenbly 2 is inserted into the nmain body 4 when t he
button assenY@99489%2n this state. Wien the button assenbl y RCI/Almessed,
the i nner surface 94 noves downwardly with the button assenbly and
passes along the outside of the resilient |ocking fingers 58 in order
to prevent release of the fingers 58 fi1®m engagenent with the | ocking ring
18 and hence rel ease of the nozzle assenbly 2 (again, see Figure 6).
Accordingly, while the 15 resilient locking fingers 58 are able to

rel easably engp@e120° withinkech| comslee @pérhtivthalldclef Ittifito beaiotddahat the casmenhiction
wth a snap action to permit _insertion of the nozzle assenb%ggZ prior to
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the act Uat' L ef QGde of the ragibtbAfig 130 aRd bl E@afﬁsaﬁnbly
acts as a lo Eﬁangf[sur :g‘éc’dg§ tenporeaor |ﬂ]\ey %et alns the ocr?ﬁga fingers
58 so as to pmtewBi8 rel ease of the nozzle assenbly 2 and hence to avoid the
ri sk of 20_accidental renoval of the nozzle assenbly 2 during actuation of

the devi ce: When the button assenbly reaches the | ower extent
of its travel, thewil®paskaiedthat fingitietct of insettR@Df e noAdegReniblE A10, €he shiglier
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groove whereby the retainer 174, shuttle 172, and nozzle assembly 110 are locked within the

main body 112 against upwards axial displacement. At the end of thé firing action, slight

depressing of the nozzle assembly 110 by the user will result in further lateral displacement of

15 the retainer 174 under the lateral spring bias to which it is subjected whereby the retainer 174

enters a further vertical guide groove and the retainer 174, shuttle 172, and nozzle assembly 110

can then be drawn upwardly. Towards the end of that upwards movement when the shuttle 172

is adjacent the upper end of the main body 112, the groove within which the retainér 174 is

mounted causes lateral displacement of the retainer 174 in the opposite direction whereby to

20 permit release of the nozzle assembly 110 from locking engagement with the shuttle 172 and the

nozzle assembly can thereby be withdrawn. After removal of the nozzle assembly 110, a second

lateral spring acting on the retainer 174 ensures that the retainer 174 is displaced laterally so that

it is returned to a position in which the shuttle 172 can accept a new nozzle assembly 110.

25 The device of the second embodiment can be of an overall size similar to that of a
container for lipstick and can conveniently be carried by the user, for example in a pocket, a

purse or a handbag.

The devices described are suited for intranasal administration of the drug sumatriptan for
30 use, for example in the treatment of migraine. It is however to be understood that the devices

can also be used for the intranasal administration of other substances such as fluticasone



68 is then fired upwardly by the force in the conpression spring 70 to
dirscharge air fromthe air 30 reservoir 66 via the air tube 62 and through

the lower needle 32 into the capsule 24 to thereby cause di scharge of
the contents of the capsule 24 via upper needle 26, swirl chanber 40, and
WO 97/ 42992 WO 97/42992 PCT/AU97/00283
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di scharge orifice 8. This condition is illustrated in Figure 7. Upon

rel ease of the buttons 80 of t he buttldn assenbly, the button assenbly
will be returned to its outer position by the conpression spring 82 to

thereby rel ease the | ocking restraint of the inner surface 94 on the
| ocki ng fi ngepropibfateand bpelomethasbiedipropivhae fu shatindayment pHrespiratayrdisendersisuch as

repl aced by a fresh. 5 assenbl.y for fhe next.use; the.ram60.is also
returned to i ?‘L‘W‘S\KEP‘“&O??‘? Fgg‘ﬂgef a2 alﬁ;? 35 pged,for grl tah'gmmmg]%'l ?%sr?%ﬁtfmﬁe%\?re forgs
and conpr essi gfinifibtrdtiodl of Substances into other body cavities and also into the lung.

5 Although in the devices particularly described the nozzle assembly comprises a capsule
which is pierced at opposite ends by hollow needles and discharge is effected by injecting air into
the capsule in an alternative form the substance to be dispensed may be contained within a
cylinder within the nozzle assembly, with the body of the cylinder or a piston within the cylinder
being displaced by actuation of the ram to cause discharge of the contents by the effect of

10 displacement and witﬁout injecting air. However the use of the capsule with air injection for
discharge is preferred as it provides an effective means of ensuring discharge of the required unit
dose in spray form and without requiring excessive actuating forces to be applied by the user.

Also the capsules themselves can be manufactured inexpensively with existing equipment.

15 In the devices described herein, most of the components can be moulded from suitable
plastics materials. The nozzle assembly containing the substance to be dispensed is a single-use
“consumable” item. The nozzle assembly is of relatively simple construction and can be
produced relatively inexpensively. Th.e main body of the device which contains the major
components of the dispensing mechanism is, of course, retained for repeated re-use with fresh

20 nozzle assemblies. Although the components of the main body will need to be of a relatively
robust construction in order to operate over many cycles of use, nevertheless the relative cost
of the main body can be tolerated as it is not a single-use item. Attachment and removal of the
nozzle assembly is very simple and the forces required to be exerted by the user to actuate the
device are relatively low and are well within the physical capabilities of the likely range of users,

25 including the elderly or physically disabled.

The embodiments have been described by way of example only and modifications are

possible within the scope of the invention.



The device al so i ncl udes—a—renovabl e protective cap (not shown) which fits

over the outer sleeye 53.t0 264 the nozzle assenbly 2 and the
buttons 80. The cap prT Had B%ﬂ% 10 of dirt into the nechani sm and
prevents accidental fir I“l l m

To enable a user readily to
ascertai n wh¥oeu2%he n is a fresh assenbly otTavehsasbeen

used, preferably the fixing portion 16 of the nozzle assenbly is
transparent, and through whi ch the piston 30 is Ml?mﬂe“of
the nozzl e assenbly the piston 30 wi Lijghave been 15 di splaced upwardly as
can be observed by the user. It will ﬂn
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pi ston so that the ramis not driven upwar cause pi erCi
co-operable with said discharge system whereby dlspensmg of the substance from the container

is effected in response to actuation of the discharge system by the user.

10 2. A nozzle assembly according to claim 1, wherein the discharge system of the body
comprises a ram arranged for interaction with the dispensing means of the nozzle assembly, the
dispensing means being such that dispensing of the substance from the container occurs in

response to movement of the ram.

15 3. A nozzle assembly according to claim 2, wherein the dispensing means of the nozzle

assembly comprises means for piercing the container in response to the movement of the ram.

4, A nozzle assembly according to claim 3, wherein the nozzle assembly includes a passage
which receives the ram either when the nozzle assembly is being mounted on the body or

20 subsequently thereto.

5. A nozzle assembly according to claim 3 or claim 4, wherein the container is in the
form of a capsule mounted within a chamber in the nozzle assembly, and the piercing means
comprises a hollow needle mounted at an outer end of the chamber whereby the capsule is

25 displaceable by the action of the ram towards the outer end of the chamber to cause piercing
by the needle.

6. A nozzle assembly according to claim 3 or claim 4, wherein the discharge system of
the body comprises means for injecting gas into the container, and wherein the container
30 within the nozzle assembly is in the form of a capsule mounted within a chamber in the nozzle

assembly, and the piercing means comprises a first hollow needle mounted at an outer end



capsule until the device is triggered. Accordingly, in this embodinent the
device can be stored inits —I—eaded—s%ait—e—f—e%—eperation as soon as the
trigger is actuated. This enbodinment will now be bed in detail

with reference to Figures 8 to 21 '1 ull ull'uljlzl The unlt dose di spensin
devi ce of t he SWe&H#*Ebodi ment com m " I ”ll assenbly FPCT/AU7/00283 W
97/ 42992

PCT/ AU97/ 00283

_ _ - 10- 110
carrying a unit dose of substance to bel8i-spensed, the nozzle assenbly 110
being rel easably fitted into a main body 112 housi ng a nmechani sm whi ch

Is actuated by the user to expel the unit dose. After usage the spent
nozzl e assenbpsthe shansepundia Second hellovhoepdlelchprieddiysa pistgn (vithifnan innereag PGEiog py

@ Tresh nozzl & 88STanbr, vith S5 RhultHing' W hehalthe! Bawaa? die brltoa"Bhohd
needles, the arrangement being such that the piston is displaceable within the chamber under
the action of the ram to displace the second needle towards the first needle to cause the two

5 needles to pierce opposite ends of the capsule, whereby dispensing gas from the discharge
system of the body can be injected into the capsule via the second needle such that the
substance is dispensed from the capsule via the first needle under the effect of the injected

gas.

10 7. A nozzle assembly according to claim 6, wherein the first needle leads into a swirl

chamber upstream of an outlet orifice of the nozzle assembly.

8. A nozzle assembly according to any one of claims 1 to 7, wherein the means for
releasably attaching the nozzle assembly to the body comprises a projecting tubular portion of
15 the nozzle assembly insertable into an opening in the body, the tubular portion including a

locking formation releasably engagable with locking means of the body.

9. A nozzle assembly according to claim 8 when dependent on claim 4, wherein the tubular
portion includes the passage which receives the ram of the discharge system.

20
10. A nozzle assembly according to any one of claims 1 to 9, wherein the nozzle assembly
is of a size such that an outer end portion of the nozzle assembly from which the substance is

dispensed can be inserted into a body cavity.

25 11. A nozzle assembly according to claim 10, wherein the outer end portion of the nozzle

assembly is of a size such that it can be inserted into a nasal cavity.

12. A nozzle assembly for dispensing a unit dose of a substance, said nozzle assembly being
intended for releasable attachment to a body having a system actuable to effect discharge of said
30 substance by the injection of air, said nozzle assembly comprising a capsule housing a unit dose

of said substance, said capsule being mounted between outer and inner hollow needles at
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5 main body 112 acts to cock the nmechanism the nechani smbeing released to
expel the dose by act uatloWﬂ—ggeuMhe formof a button 114.
After insertion of the nozzle 110, the device with the

mechani sm cocked i n prepar atlo I’ um,‘” age, can be conveni ently
stored by t haVQ&ER92{ or exarrpl rse or hand®EFAUT/Ae2RY s -

st orage node a renovabl e cap 116 |s app led to the body 112 and encl oses
both the actuating button 114 and nozzle 10 assenbly 110. The
nozzl e assenbly 110 is generally simd2r-to the nozzle assenbly of the

pr ecedi ng enbodi mrent and is shown in detail in Figure 11. The nozzle
assenbly 110 conprises an outer casing 118 with an outlet orifice 120

at its out eioppdsile enlib of thozaphue, the imerriepdld éing d:kpk&bahﬂmed/ards thhﬁmqmeadle aralet y
i ntended for nasal administration, of sybs ce.and. acco aﬁ%ét he S|6e of

the outer theachien ofgram so astoysseedhs Fapsile ore M digpepsing cantbenbe 120

mounted Wt RgBob @By ﬁ?é&iﬁg G flofthe dischbdde @Qﬁétﬁ%@&e%ﬂ?ﬂﬁb maeeaﬁ,sewa @eGhmef the
out er casmg 118 to forma fixi na E ortion 124 wh is inserted into

the mai n bodyedlewitiythetshbstases being apd/from thmmulet\n%thﬁ@sz@r peedlesenbly to the
mai n body as wi || subsequently be described. The fixing portion 124
termnates in an external 20 | ocking groove 126 which cooperates with a
retai ner syd8em W tddy forlube withi nozble dsserhBl acsrdinigltd any one sﬂ&lﬁmﬂeoﬂl,mid&wdy

descri bed. r sl eve 22 of the nozzl e a 110
o hea s’ o eRmBRE SRS fo Alee! QAIAPACES Of S subRARs ro Lo, el assont
the unit dospgfpRf w&fﬂﬁmééi&%ﬁxﬁéﬁ@ ﬁ.em Sethel ne RN HEEMLRP tdiﬁe?éawye&ta’étuerhozzne

b
connection w tﬁ t he previ ous enbodi nent. An upper end wal of the inner
sl eeve 122 caasemblys'elatlve to the body, and actuating means operable by a user to eﬁ'ect discharge.

10
14 A body according to claim 13, wherein the discharge system comprises a ram which is

co-operable with the nozzle assembly.

15. A body for use with a nozzle assembly according to claim 6 or claim 7, said body
15 comprising a system to effect discharge of said substance from the nozzle assembly, means
co-operable with the attachment means of the nozzle assembly to releasably retain the nozzle
assembly relative to the body, and actuating means operable by a user to effect discharge,
wherein the discharge system comprises a ram which is co-operable with the nozzle assembly
to effect piercing of the capsule by the first and second needles, said discharge system further
20 comprising means for injecting air into the capsule via the second needle whereby to cause

discharge of said substance via the first needle.

16. A body according to claim 15, wherein the ram includes an air passage which
communicates with the second needle for injection of air into the capsule.

25
17. A body according to claim 16, wherein the means for injecting air comprises an air
piston which is spring-loaded to inject air into the capsule via the air passage in the ram upon

operation of the actuating means by the user.

30 18. A body according to claim 17, wherein the actuating means is operative initially to

load a driving spring of the air piston with spring energy and to thereafter release said spring
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a holl ow needl e 128 which proj ectm"tm of the cylinder via a
seal 13 0. The | ower end portio ' m houses a piston 132
which carries a holl ow needl e 134. ‘}m\w%lﬂﬁ“m\““ is therefore |ocated
within the cylinder with the opposite erdstof*t ht capsul e 24 adj acent the
poi nts of the WPPE#29%hd | ower needles 128, 134 and the nozzlﬁcﬁéggfmw 110
I's supplied to the 30 user in this condition prior to usage (Figure 11).

The upper needle 128 communi cates with the outlet orifice 120 via a

swirl chanber 136 which enhances dropl e2lf-ormati on as di scussed in
WO 97/ 42992

PCT/ AU97/ 00283 . connection with the previous enbodi ment. The
under si de of gdeggypivhdrety the 2iripistdois deidennotinjeet 2ir.  passage 132a whi ch, when
the nozzle assenbly 110 is inserted into the main body 112, receives a

ram 140 (see Figures 12 to 14) having an air passage 142 whi ch communi cates
with an air i CthbBﬂkﬁﬁccéﬂﬂlg% ckifin 21, wieréih Rekhéanb Sorablemably Tetainink4be abzziene

mechani smw thin the mai n body

assembly comprises support means for the nozzle assembly, said support means being

5 displaceable by the nozzle assembly when mounting the nozzle assembly to the body, said
movement of the support means serving to load a driving spring of the air piston with spring
energy, and means for retaining the driving spring in its loaded state, said retaining means
being releasable in response to operation of the actuating means by the user whereby the air
piston is then driven by the driving spring to effect discharge of the substance.

10

20. A body according to claim 19 for use with a nozzle assembly according to claim 8,
wherein the support means is adapted to cooperate with the inner end of the protecting tubular
portion of the nozzie when the tubular portion is inserted into the body, and the support
means is displaceable within the body as a result of insertion movement of the tubular portion

15 of the nozzle assembly in the direction of the axis of the tubular portion.

21. A body according to claim 20, wherein the means for releasably retaining the nozzle

assembly further comprises means for releasably locking the tubular portion of the nozzle

assembly to the support means to prevent release of the nozzle assembly during discharge.
20

22.  Abody according to claim 17, wherein the actuating means is linked to the ram such that

initial operation of the actuating means displaces the ram to cause piercing of the capsule prior

to release of spring energy of a driving spring of the air piston.

25 23.  Abody according to claim 17, wherein the ram is subject to the action of a driving spring

of the air piston such that release of a spring energy upon operation of the actuating means will

also effect driving movement of the ram to effect piercing of the capsule.

24. A body according to any one of claims 13 to 23, wherein the body is of a

30 configuration such that it can be held in a hand of a user and the actuating means comprises
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5 When the nozzle assenbly 110 is inserted into the main body 112, the ram
140 |l ocates within the passage 13231# mnﬂ\m‘“m ton 132 and the

| ower needle 134 is in sealed comuni ael“l“ﬂ I . air passage 142 in
the ram 140 by engagenent of the outer surfacde 8f the ram 140 in the
passage 132a WP 9%Ma92 ower piston 132 as shown in Figures 12pcoatgh0028310-
The ram 140 is integrally forned as an extension of the air cylinder 144 of
the air cylinder/piston assenbly 146. The air piston 148 of the air

cyl i nder/piston assenbly 146 is of -bubular formcarrying at its upper
end a seal 150 which seals against the inner wall of the cylinder 144.
The air piston 148 al so includes a pair of opposed resilient arnms 152 which

can rel easabjt Yeast o QEHatiny Rerfbdr @HidH\Gin Ve QBNGted B¢ aidikil SAnOsn® hat@! | of the
cylinder 144 to releasably retain the piston 15 148 at a | ower end position

within the air cylinder 144. The air piston 148 has at its |ower end

portion a r |ste nt in t g
and firing de{'@g f&}nﬁgﬁsé%sﬁg av\ﬁ lfl bs#e%gtﬁ?cl% Qg&’?féﬁ@ & p%zézgc %f%rgﬁly

register ri rmd:&ﬁg tdSan@Fmé bﬁdaxin@ 1tiba2] ﬂwéﬂ’bdﬂjldmcordxﬁﬁ té By érielof Rlafho 13 &AB4, SO
that the register ring move axially with the piston 148 but can

rotate rel atthegozze qssr@llﬂy Q'FIB& atiafhabé%me b%y 0% peopgratipn @ith;thy dischargesyierp
piston 148 i g Qtﬁct to an 20 upwards spring bias provided by a

conpr essi on sprlng 162 interposed between the register ring 160 and the
| ower end of the main body 112 of the device (see Figures 15 to 18).

The basic se ence of o ration or fir f the device.s illustrated in
Foures 12 12 14 & dvieR R, MtpefSing b upiridost o€ Sotiaiesy s GEviSE FORPSRE OIS 51 o
assenbly 1 10as§aﬁblg irfchﬁiﬂg'a%ﬁfafnﬁi BduSifg 4 unR ISR YT be shlfab! M atﬁaay BP%RICR the

assenbly 110 has been inserted into the main body 112, whereby
10 nozzle assembly is releasably attached, said body including a system actuable to effect discharge

of the substance from the nozzle assembly, and actvating means operable by a user to effect
- discharge, the nozzle assembly being removable from the body after use and being replaceable
by a further such nozzle assembly to permit dispensing of a unit dose of substance from that
nozzle assembly.
15

27. A device according to claim 26, wherein the discharge system comprises a spring-

loaded air piston actuable to inject air into the container to cause discharge of the substance.

20 28. A device according to claim 27, wherein a driving spring for the air piston is loaded
with spring energy by the action of installing the nozzle assembly on the body, said driving
spring thereafter being held in a cocked state until operation of the actuating means by the

user to effect release of the spring energy to cause discharge.

25
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the mechanismis in a cocked state wth the conpression spring 162 acting
on the register ring 160 and air piston 148 being in its | oaded state.
The manner in which the nechanismis held in the cocked state will be
described in dQ&?Q%ﬁﬁgpsequently al though a primary :aspect of this arises
fromthe cooperalion Detween the register ring 160 and ot her PEHAUITONMSS t o
be described. In 30 this condition the ram 140 is seated wthin the | ower
pi ston 132 with the capsule 24 | ocated 1Between, but not yet pierced by,
t he upper and | ower needl es 128, 134. The i piston 148 is in

WD 97/ 42992 :

PCT/ AU97/ 00283 - 12 - a

| ower nost position relative to the air cylinder 144 and is rel easably

| ocked thereto by the | ocking fingers 152. Wien the actuating button 114
is depressed by the user, the register ring 160 is displaced to rel ease

the mechanismfromits cocked state whereby the force of the

f\//

b

2-

0 4 30

532

FIG. 1
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conpression spring 162 is released to drive the main air cylinder/piston
assenbly 146 upwardly 5 as a unit whereby the ram 140 travel s upwardly
within the inner sleeve 122 of the nozzle assenbly 110 to displace the
| ower piston 132 and capsule 24 upwardly to thereby cause the upper and
| oner needl es WOPTHEM2t o pierce the capsul e 24 (see Figure 18FT/AEY '
upwar ds novenment of the ram 140 and air cylinder 144 ceases as a result
of the sealing engagenent of the | ower piston 132 against the | ower end
of the capsule 24, and under the continuppggupwards 10 | oadi ng of the
conpression spring 162 acting on the air piston 148 via the register ring
160, the rel easabl e | ocking fingers 152 di sengage fromthe | ocking
groove 154 on the air cylinder 144 4%ang-the air piston 148 is driven
upwardly along the air cylinder 144 Mhsﬂﬁ%b» air via the air
passage 142 of the ram 140 and | ower ‘%ﬁwﬁy 4 into the capsule 24 to

t hereby di spense the conbgnts in ) @ikscussed in connection

wi th the previous enbodinenffi T g ﬁng?ﬁﬂ ates the configuration of
the air cylinder/piston assenbly 146 %Ee‘%‘ﬂfi of discharge or firing.
The manner in which a fresh nozzle a gﬁi [s~ThSerted and retained in
the main body 112 resulting in | Eﬁd & ocki ng of the nechanism

wi |l now be described with reference Ef@‘l i %5 to 18. Figures 15 and
16 illustrate the configuration afte laﬁ 1 of discharge or Fl&Grisng of
a previous nozzle assenbly and subse’|§u opval of the,previous nozzle
assenbl y, with the air pi-ston 14Kk} upper g%sition within the
air cylinder 144. As shown in Fi iU and , the lower end of the

fixing portion 124 of the nozzle ass{g
seat 170 in a shuttle 172 nounted f gy
end 25 portion of the main body 112,
supporting the nozzle

X 1S | ocatable within a
] nmovenent within the upper
e272 constituting neans for
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assenbly 110 within the main body 112. The shuttle 172 is associated with a
retainer 174 which acts to lock the nozzle assenbly within the seat '
170 and al so perfornms other functions as will be descri bed. The
retainer 174 is nounted for vertical novenent with the shuttle 172 but is
al so abl eWOP742%8}| ace |l aterally relative to the shuttl| ePEVAURMRES ¢ he
action of arelatively light spring 30 bias provided by a spring (not
shown). This lateral novenent which occqg at the end of the i nsertion

and cocking step causes | ocking ribs on

t-he peri pheral
PCT/ AU97/ 00283

retainer 174 to engage within

WD 97/ 42992
- 13 -

| ocki ng groove 126 on t he fixing portion 124 of the nozzle assenbly 110 to

thereby | ock the

fixing portion 124 in its seated position within the

shuttle 172 (this is illustrated in Figure 18). The retainer 174 in
addition to its function of |ocking the nozzle assenbly 110 to the shuttle
172 al so acts to return the air piston 148 downwardly dLFrl i4|sertion

of the nozzle assenbly 110
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5 dgainst the bias of the conpression spring 162 thereby also | oading the
conpression spring 162. For this purpose the retainer 174 has a
‘dependi ng portion shown at 174a whi ch engages an abut rent 180 on the
structure of the air piston 148 externally of the cylinder pkdfhusynags t he
nozzl e asseniygno7uid2i s inserted into the shuttle 172 at the upper end of
the main body and is then pushed domgzgﬁdly, the retainer 174 al so noves
downwardly with the shuttle and the dep Ing 10 portion 174a of the
retainer 174 pushes the piston 148 downward agai nst the bias of the
conpression spring 162 whereby the piston 148 is displaced downwardly al ong

the air cylinder 144 to a | ower position at which the |ocking fingers
152 re-engage within the groove 154 at t | ower end of the air
cylinder 144 (Figure 17). Further downyard&ls novenent, typically by only

a fewmllinetres, beyond the point whi ch the | ocking fingers 152 on the
air piston 148 engage 15 within th \ Ng groove 154 in the air cylinder
144 results in the register ring ] i ing into a | ocking position
(as wi |l be subsequently descri beg y t chani smyg e cocked
agai nst the force of the conpressg |2€1L§ri ng 12;&@% t he

| oadi ng of the conpressi on sp now,t aken by the register ring
160 whi ch maintains the mechani sm émcked state, the retainer 174
is able to displace laterally rel RjiNye the shuttle 172 under the 20
effect of the light lateral sprin a plied to the retainer 174,
whereby to | ock the nozzle as I O within the shuttle 172 by
engagenent of the | ocking Hos in I i ng groove 126 of the fixing

portion 124 of the nozg}es assgnbl 0, o, this lateral novenment of the

retainer 17 causes’ tye depenqi on L7%£of the retainer to be
di splaced laterally a frxomth \ ny 180 he air piston 148 so
as to permt the airéﬁbs q I's ce 25 upwardly when
the nechanismis fir a f on 114; in addition, the
| at er al displag;nent ng Rence al so the
shuttle 172 and nozZlg ass gai nst upwar ds
di spl acement This is t th d 'Q;Q?gure 18.
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Figures 15 to 18 also show a resilient locking lip 181 at the upper end of
the main body. 30 The locking lip 181 provides |ight support and | ocation
‘for the upper end of the nozzle assenbly 110 during insertion, and in

the inserted position of the nozzle assenbly 110 the |lip l18dygtamesns
WO 97/ 42992 o 97142992

PCT/ AU97/ 00283 - 14 -

wi thin an annul ar groove 182 on the inner sleeve 122 of the nozzle assenbly
110. The | ocking lip 181 al so preveh?38acci dental release of the nozzle
assenbly 110 during | oading and before its fixing portion 124 has been
‘| ocked within the seat 170 of the shuttle 172 by the | ateral

di spl acenent of the retainer 174 at the end of the insertion stroke as
descri bed above.
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5 As previously mentioned, the register ring 160 which is
mounted at the | ower end of the air piston 148 plays an inportant part
in maintaining the mechanismin its cocked condition agai nst the bias of
t he conpression spring 162 and thereafter in permtting release or firing
of the nmec PP 4MR2n order to expel the unit dose as descriFADITRNRE -
action of the register ring 160 will 10 now be described wth reference to
Figures 19 to 21. Mounted within the nain body 112 is a stationary | ock
200 of generally cylindrical form This #Al8|lustrated in Figures 19 to 21

but has been omtted fromother Figures for the sake of clarity. The air
cylinder/piston assenbly 146 lies within the interior of the | ock 200.
The lock 200 has a plurality of axial slots 2 (as shown, three slots)

eéxtendi ng upwardly fromthe bottomof the lo 200 and equi-angul arly
spaced 15 around the axis of the |ock 200. The r ggpst er ring 160 which is

also illustrated in Figures 19 to correspondi ng nunber of
radi al lugs 160a al so equi-angul arly spAce ogg the axis of the ring
160. Also nounted within the interior ocC 00 is afiring ring 204
of generally cylindrical form Th [ ring 204 interacts with the
button 114 so that when the button 11 depressed by the user, the
firing ring 204 will be displaced do dl ithin the |l ock 200. 20 The
firing ring 204 conprises a series of e g keg4s 204a each associ ated
wi th one of the slots 202 in the 1 Each of the depending | egs
204a of the firing ring 204 al so defi ith its associated slot 202
in the lock 200, an axial slot 210 in [ a respective PJ&of7the
radi al lugs 160a on the register rin nove when the register ring
160 is angularly i ndexed so that i r I tggf 160a are aligned with
the respective slots 210. 25 F il lustrates the
configuration in which the nozzle as y has been inserted and

t he nmechani sm cocked (equivalent to and 18). In this condition

each radi al |ug
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160a is | ocked agai nst upwards axial and rotational novenent by engagenent
inasmll step 212 defined between the end surface of the associated

| eg 204a of the firing ring 204 and a corner of 30 the slot 202 in the |ock
200. When the firing ring 204 is displaced dowmmwardly by actuation of

the button 11/VPRU4 war ds di spl acenent of the |egs 204a ofCHARP83ng

ring 204 displ aces the: WO 97/ 42992

PCT/ AU97/ 00283 - 15-

regi ster ring 160 downwardly agai nst t hdMiBas of the conpression spring 162
so that the radial | ugs 160a nove out of the |ocking steps 212. Wen so
rel eased, inclined co-operating cam surfaces defined by the upper
surfaces of the radial |lugs 160a and the end surfaces of the associ at ed

| egs 204a of the firing ring 204 ind ; der the effect of the
conpression spring bias 5 acting onfthe register ring 160, a slight
rotation of the register ring 160 s¢ that the upper surface
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of each radial |lug 160a noves onto an inclined cam surface 220 forned at
the I ower end of the | ock 200 between the adjacent slots 202. As a
result ofthe axial bias applied by the conpression spring 162, the
radi al lugs 160a are caused to nove along the cam surfaces 220 with both
axi al and mom428%al di spl acenent (see Figure 20) until tHEAYGRE0a
reach the next adjacent axial slot 10 210 defined between the slot 202 in
the lower lock and the leg 204a in the fi®/dl8g ring 204 and when entering
that slot, the register ring 160 can then displace axially to the upper end

of the slot 210 to thereby engender the displacenent ofthe air cylinder
pi ston assenbly 146 and then of the air piston 148 to effect the
pi erci ng of the capsul e and di scharge of ¢&fPents as previously
described. This node is illustrated i ' ~12 Figure 21
illustrates the configuration at th 0 firrng action and,
essentially, this is the sane qON{y ' that exists after renova
of the nozzle assenbly 110 fol | ow ge. When a new nozzl e
assenbly 110 is being inserted as ) cribﬁg_mjth reference
to Figures 15 to 18, the downwards t F&&air pi ston 148 as a
result of 20 the interaction betwe r } 174 and piston 148 during
insertion results in downwards e re§3@ter ring 160. Wen
the radial lugs 160a of the registir ny 16 e noved downwar dly
along the slots 210 and beyond th sufficient extent to
cl ear the | ower end edge of t acen 204a ofthe firing ring
204, a canm ng action between the Pgi S L @g%and air piston 148
under the effect of the axial bia ed now conpr essed
conpression spring 162 will engen [ ot a the register ring 160 so
that the | ugs 160a are angul a 5pl a y fromthe slots 210 and
onto the end surfaces of the |egs D4a hey will be held in the
| ocki ng steps 212 against further and onal di spl acenent
until the next actuation of the fi i ng sing the button
114. This,
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agaih, Is the configuration illustrated in Figure 19 and it will be
appreci ated that through the 30 sequence of actions thus described, the

29

register ring 160 during the firing and subsequent cocking action has
undergone a series of axial and rotational novenents whereby it has indexed
t hr ough WO 97/429980) 97/ 42992 PCT/AU97/00283 -
PCT/ AU97/ 00283 9718 - 16- a
step of 120[err] within each conplete operéllonal cycle. It is to be noted
that the camm ng action between the register ring 160 and air piston 148
as just described is provided by inclined co- operating cam surfaces on
t he upper surface of the register ring 160 and under surface of the air
pi ston 148. 5 It will be recallé$zv'a1 during the act of
insertion of the nozzle assenbly 110, thef¥b ‘,u,lp
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172 and retainer 174 are displaced downwardly by the nozzle assenbly 110,
resulting in the downwar ds di spl acenent of the air piston 148. During
this action the retainer 174 noves downwardly al ong a vertical guide
groove within the ﬂakﬁ body 1 12. At the end of the insertion 10 action
which results in th& ateral di spl acenent of the retainer 174rc1i7Avpane2sis)-
whereby to | ock the nozzle assenbly 110 within the shuttle 172, the
retai ner 174 noves out of the vertical guide groove whereby the retainer
174, shuttle 172, and nozzle assenbly 13@,/age | ocked within the mai n
body 112 agai nst upwards axi al displacenent. At the end of the firing
action, slight depressing of the nozzle assenbly 110 by the user wll
result in further lateral displacenent of 15 the retainer 174 under the

| ateral spring bias to which it is subjected whereby the retainer 174

enters a further vertical guide groove ap§: - retainer 174, shuttle 172,
and nozzl e assenbly 110 can then be ZGpwardly. Towards the end of
t hat upwards novenent when the shuttle I i s adj acent the upper end of
the main body 112, the groove wit ' retainer 174 is nmount ed
causes |l ateral displacenment of the retaiffr in the opposite direction
whereby to 20 permt rel ease of the noz a nmbly 110 from | ocki ng
engagenment with the shuttle 172 and the zl e assenbly can thereby be
wi thdrawn. After renoval of the nozzle e 110, a s qng | at er al
spring acting on the retainer 174 ensur t theépe?arﬁgr 74 is
di splaced laterally so that it isr r to a position in which the
shuttle 172 can accept a new nozzle as I 0. 25 The devi ce
of the second enbodi nent can be of an o al ' simlar to that of a
container for lipstick and can conveni ef§fiy cartied by the user, for
exanple in a pocket, a purse or a haygb
S
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The devi ces described are suited for intranasal adm nistration of the drug
sumatri ptan for 30 for exanple in the treatnment of mgraine. It is
however to be understooﬁlﬂﬁﬁt t he devi ces can al so be used for the

i ntranasal admi nistration of other substances such as fluticasone

WO 97/ 42992

PCT/ AU97/ 00283 11/18 - 17- FCT/AUS710924,
propi onate and becl onet hasone di propi ona the treatnment of respiratory
di sorders such as allergic rhinitis. | ces can al so be used for
oral adm nistration of substances or f , nistration of substances

I nto ot her-body cavities and also into Al t hough in the
devices particularly described the noz , Eﬁuﬂrlses a capsul e
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mhich‘is pi erced at opposite ends by holl ow needl es and di scharge is

effected by injecting air into the capsule in an alternative formthe
substance to be dispensed may be contained within a cylinder within the
nozzl e assenbly, W $7742992 body of the cylinder or a piston within the

cyl i nder bei ng di spl aced by actuation of the ramto cause di?%Ear e of
the contents by the effect of 10 di spl acement, d wi thout injectl 'd 140283
However the use of the capsule with air injecg n for di scharge is

preferred as it provides an effective nmeans of ensuring discharge of the
required unit dose in spray formand w thout requiring excessive

actuating forces to be applied by the user Al so the capsul es thensel ves
O

can be manufactured i nexpensively with exi g} equi pnent . 15 In
t he devices described herein, nost of the pOhents can be noul ded from

sui tabl e pl astics materials. The nozzlfe dsspnbly containing the
substance to be dispensed is a single-use onsunmabl e”" item The nozzle
assenbly is of relatively sinple construc dnd can be pr oduced

rel atively inexpensively. The main body of tHe device which contains the
maj or conponents of the dispensing neﬁﬂﬁ;;r i(g.2.0f course, retained.

bl i es. Al though the
¥ a rel %Mply r obust
gl e use, neverthel ess the

for repeated re-use with fresh 20 nozzle ;;s‘
conponents of the main body will need to p€ g
construction in order to operate over nanj

rel ative cost of the main body can be gijated as it is not a
single-use item Attachnent and renoval ¢ nozzl e assenbly is very
sinple and the forces required to exerfted by the user to actuate the
device are relatively |low and are | wi t he physical capabilities of

the likely range of users, 25 includind
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~The enbodi ments have been descri bed by way of exanple only and
nodi fi cations are possi ble within the scope of the invention.
CLAI Ms: 1. A nozzl e assenbly for intranasal adm nistration of a
unit dose of a substance, sai d nozzl e assenbly bei npc/avNFSY f or
rel easabl e attac nt to a body having a system actuabl e to effect
di schar ge WO ISYAPH subst ance, said nozzle assenbly conpri sing a
cont ai ner whi ch houses a unit dose o¥3A& d substance, means for rel easably
attaching the nozzle assenbly to the body, and di spensi ng neans co-operabl e

W th sai d di scharge system whereby the di scharge system of the body
conprises a ram and
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t he di spensing neans of the nozzle assenbly conprises neans for piercing

t he container in response to the novenent of the ram such that

di spensi ng of the substance fromthe container occurs in response to

novenent of the ram 2. A nozzl e assenbly according to claim1,

wher ei n t he no¥@PEA2%senbl y i ncl udes a passage which reggpﬁgﬁmW“@ ram

ei ther when the nozzle assenbly is being nounted on the body or

subsequent |y thereto. 3. A nozzl e assenbly according to claim1l

or claim?2, ‘wherein the container is inl4/18 the formof a capsul e nounted

W thin a chanber in the nozzle assenbly, and the pi erci ng nmeans

conprises a holl ow needl e nounted at an outer_end of the chanber

whereby the capsule is displaceable by the zZetioRg of the ra tippar ds the
e. 4

outer end of t he chanber to cause pierf€ing”by the n .

A nozzl e assenbly according to claim1 or ¢laim wh n the di scharge
system of the body conprises neans for inj cting; as 1nto the container,
and wherein the container within the fozZl e assenbly is_in the form of
a capsule mounted within a chanmber inithe zle a d@ﬁuy, and the

pi ercing neans conprises a first hollow negdl unted at an outer
end of the chanber and a second hol | ow neegye carri€d by a piston
within an inner end portion of the chanb p capsule lying within
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t he chanber between the first and second needl es, the arrangenent being
such that the piston is displaceable within the chanber under the
action of the ramto displace t he second needl e towards the first
needl e to cause the two needles to pierce opposite ends of the
capsule wher M9 9H#8%¥ensi ng gas from the discharge system of PEHAVAZM

can be injected into the ule via the second needl e such

that t he substance is dispensed fromthe capsule via the first needl e under

the effect of the injected gas.
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5. A nozzl e assenbly according to claim4, wherein the first needle

| eads into a swrl chanber upstream of an outlet orifice of the nozzle
assenbl y. 6. A nozzl e assenbly according to any one of clainms 1 to 5,
wherein the ng@ggq%gﬁzreleasably attaching the nozzl e assenbly to the body
conprises a proj & g tubular portion of the nozzl e assenbl BCT/aewmopsdl e

i nto an opening in the body, the tubular portion including a |ocking
formati on rel easably engagable with | ocki ng means of the body. 7. A
nozzl e assenbly according to claim6 whte/Hpendent on claim2, wherein the
tubul ar portion includes the passage which receives the ramof the

di'scharge system 8. A nozzl e assenbly according to any one of clains
1 to 7, wherein the o rf/knd portion of the nozzle assenbly is of a size
such that it can be i ;?’ into a nasal cavity.
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9. A nozzl e assenbly for dispensing a unit dose of a substance, said

. nozzl e assenbly being intended for rel easable attachnment to a body having a
system actuabl e to effect discharge of said substance by the_inkection of
air, said nozzle assenbly conprising a capsule housirm;%?ﬁﬁﬁ?”gose of said
substance, said capsul e being nounted between outer and inner holl ow

needl| es a%, Rsyte ends of the capsule, the inner needle being

di spl aceabl'e towards the outer needle under the action of a ramso as to
pierce the capsul e whereby dispensing;efgthe substance can then be effected
by injecting air fromthe discharge system of the body into the capsul e
via the inner needle with the substance being discharged fromthe capsul e

via the outer ne .
19 :
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10. A body for use with a nozzle assenbly according to any one of clains
1-to 8, said body conprising a systemto effect discharge of said substance
fromthe nozzl e assenbly, neans co-operable with the attachnent neans of
the nozzl e assenbly to releasably retain the nozzle assenbly relative to

t he body, andWwRI¥¥2ng neans operable by a user to effect ARCTARIHERS -
wherein the discharge system conprises a ramwhich is co-operable with the
nozzl e assenbly. 11. A body for uselsi/iB a nozzle assenbly according to
claim4 or claim5, said body conprising a systemto effect discharge of
sai d substance from e\ nozzl e assenbly, neans co-operable wth the
attachnent neans o ¢ \vozzl e assenbly to releasably retain the nozzle
assenbly rel ative ¥ body, and actuating neans operable by a user to

ef fect di schar ge,
co-operable with the
the first and second
means for injectipggp
cause- di scharge vii~

g assenbly to effect piercing of the capsule by
sai d di scharge system further conprising

e capsule via the second needl e whereby to
ce via the first needle.




12" A body according to clai wherein the ram Il%n[c'l udes an air passag'e:
Whi ch conmmuni catW second needl e for i nj ect f

capsul e. 13 body a mo claim12, wherein t é\gd WE’%‘I‘ST?EET :
imjecting air co \& on whi chj i s RARLATFMIENT GHERTSI nj Gt ai|r .
into, the capsul enfl)\ » passage in the r{amag@qﬁgmp@agéd Qnt@fpagéﬁa ,,,,,

act vhti ng neans by tthe‘user. 14. A body @g@ilgir\qg t:pagépd Mo PRgedB@F ¢i N
the actuating neans is operatlve initially Fqiaagigedripban,. SR ipa Cpf the

air piston CMAIMS:spring energy and to thereaft[g%gqghﬁasepggi@mg@(;éﬁ%dner y
r

whereby the air piston is driven to inject Rir ody a i'nglto

claim 13, wherein the nmeans for releasably f ) l ﬂqenbl y
conpri ses support neans for the nozzl e asseud [)3’1*8 agdég”* n!rr rpeansehei ng
di spl aceablle by A hezzhoaszdrml‘aﬁnenmmswadmtmﬁmﬁnnmj atumit dase oF @ sabstandal y to
tsgfi 2gdg]’c tssﬁigdg&gl\éeans?e%bl\? beitngequénggdo For re easa esaetgiavc'hm%n% 90 a% g{n'gval ng

system actuable to effect discharge of said substance, said nozzle assembly comprising

a container which houses a unit dose of said substance, means for releasably
attaching the nozzle assembly to the body, and dispensing means co-operable with
said discharge system whereby the discharge system of the body comprises 3 ram, and
the dispensing means of the nozzle assembly comprises means for piercing the
container in response to the movement of the ram, such fhat dispensing of the

substance from the container occurs in response to movement of the ram.

2 A nozzle assembly according to claim 1, wherein the nozzle assembly includes

a passage which receives the ram either when the nozzle assembly is being mounted
.on the bady or subsequently thereta. '

3. A nozzle assembly according to claim 1 or claim 2, wherein the container is in
the form of a capsule mounted within a chamber in the nozzle assembly, and the
piercing means comprises a hollow needle mounted at an outer end of the chamber

whereby the capsule is displaceable by the action of the ram towards the outer end of
the chamber to cause piercing by the needle.

4, A nozzle assembly according to claim 1 or claim 2, wherein the discharge
system of the body comprises me§h$ for injecting gas into the container, and wherein

the container within the nozzle assembly is in the for_rn of a capsule mounted within a
chamber in the nozzle assembly, and the piercing means comprises a first hallow
needle mounted at an outer end of the chamber and a second hollow needle carried

by a piston within an inner end portion of the chamber, with the capsule lying within

the chamber between the first and second needles, the arrangement being such that

the piston is displaceable within the chamber under the action of the ram to-diSplace o
the second needle towards the first needle to cause the two needles to pierce apposite

ends of the capsule, whereby dispensing gas from the discharge system of the body

18 H
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sspring-in
piston is
sub’st ance.

t he tubul ar port i on.

piston with spring energy, and nmeans for retaini ng the qHéEl

reSponse tl)t zple(rjggsgnslﬁfliamﬂilﬁuﬁiiﬁhnIrrggnrsmggstﬁgl&gﬁmreby the air

then driven

pring to effect discharge of the

A bddy‘tackorMirfg to claim 15, for use with a nozzle
assenbl y accordl ng to claim6, wherein the support neans is adapted to
cooperate with the inher end of the protecting tubular portion of the

nozzl e whenrart he injatiad amtupthletuapsult iz theesecandt nerdie such thatighe swhstanse isupport
means is di,s

(e ubur it BuRed Bincnechaofaba e Hekshle o i L R0 R °25Ts G

5. A nozzle assembly according to claim 4, wherein the first needle Ieads into a
swirl chamber upstream of an outlet orifice of the nozzle assembly.

6. A nozzle assembly according to any one of claims 1 to 5, wherein the means
for releasably attaching the nozzle assembly to the body comprises a projecting

" tubular portion of the nozzle assembly insertable into an apening in the body, the

&

e

tubular portion including a locking formation refeasably engagable with locking
means of the body.

7. A nozzle assembly according to claim 6 when dependent on claim 2, wherein

the tubular portion includes the passage which receives the ram of the discharge
system. '

8. ' A nozzle assembly according to any one of claims 1 to 7, wherein the outer -

end portlon of the nozzle assembly is of a size such that it can be inserted into a nasal
cavity.

9. A nozzle assembly for dispensing a unit dose of a substance, said nozzie
assembly being intended for releasable attachment to a body having a system
actuable to effect discharge of said substance by the injection of air, said nozzle
assembly comprising a capsule housing a unit dose of said substance, said capsule
being mounted between outer and inner hollow needles at opposite ends of the
capsule, the inner needle being displaceable towards the outer needle under the
action of a ram so as to pierce the capsule whereby dispensing of the substance can
then be effected by injecting air from the discharge system of the body into the

capsule via the inner needle with the substance being discharged from the capsule via
the outer necdlc '

e axi s of
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17. A body according to claimi6,Wierein the neans for

‘retaining the nozzle assenbly furth onpri ses rad.
‘I ocki ng the tubul ar por\m‘“\ﬂ“!wgﬁiﬁm e asserﬂ)maﬂ‘{"%@ EU
L

prevent release of the y= during di scharge.

according to claim 13, wher®ein the actuating nmeans is |ink
such that initial operation of the actuating neans displ ac
cause piercing of the capsule prior to release of spring e

driving spigl N9 PhodyBrdsé whithst Ay}

wherein the ramis subject toﬁ:z actiron of a driving spri

ENTSHEET

[]

3 neans to
1B. N 2 KONVO999
bdj to the ram
oS The Tanrto
erqy of a

zle assefhbly acRoldRtlytoPRyui gYidims al@ign 13,

ng of the air

pi st on suchidt osly qoelpeising aofystamstordffegt dischagge ofpsaid sybstaace amothetrtogzlact uat i ng

e RN N Ty e T

wherein t heeBQll rtaifl 1R AR SdEmbly ORIaBIVE to TIRATbddy, aAd ReulRG dmednsa hand
of a user and the actuating neans conprises at |east one actuati ng nenber

whi ch can Qprerable bvma aderolp effedt dischagge wherein the discharge system comprises a ram

which is co-aperable with the nozzle assembly.

1. A body for use with a nozzle assembly according to claim 4 or

claim 5, said

bady comprising a system to effect dfscharge of said substance from the nozzle
assembly, means co-operable with the attachment means of the nozzle assembly to

releasably retain the nozzle assembly relative to the body, and actuating means

operable by a user ta effect discharge, wherein the discharge system comprises a ram
which is co-operable with the nozzie assembly to effect piercing of the capsule by the
first and second needles, said discharge system further comprising means for injecting
air into the capsule via the second needle whereby to cause discharge of said

substance via the first needle.

12.  Abody according to claim 11, wherein the ram includes an air passage which
communicates with the second needle for injection of air into the capsule.

13. A body according to claim 12, wherein the means for injecting
an air piston which is spring-loaded to inject air into the capsule via the
the ram upon operation of the actuating means by the user.

air comprises
air passage in

4. A body according to claim 13, wherein the actuating means is operative
initially to load a driving spring of the air piston with spring energy and to thereafter

release said spring energy whereby the air piston is driven to inject air.

15. A body according to claim 13, wherein the means for relea.sably_ retainir_ig_ the
nozzle assembly comprises support means for the nozzle assembly, said suppbri means o
being displaceable by the nozzle assembly when mounting the nozzle assembly to the

body, said movement of the support means serving to load a driving spring of the air

20



sdme hand. 21 o ouniE?l.
-A device for dispensing a unit dose—ef—substance %@%ﬁfﬁg?ﬁﬁﬁgz‘m‘é‘t‘:?
0

‘assenbly according to any one of clains 1 to 9, a (§’§/ according to any

one of “cl ai ns 10t01_‘le mﬁui |y being attachable to the body for
cooperation with the d'\ b f the body.
* c ’

piston with spring enetgy, and means for retaining the driving spring in its loaded
state, said retaining means being releasable in response to operation of the actuating

means by the user whereby the air piston is then driven by the driving spring to effect
discharge of the substance.

16. A body according to claim 15, for use with a nozzle assembly according to
claim 6, wherein the support means is adapted to cooperate with the inner end of the
protecting tubular portion of the nozzle when the tubular portion is inserted info the
body, and the support means is displaceable within the body as a result of insertion

movement of the tubular partion of the nozzle assembly in the direction of the axis of
the tubular portion.

17. A body according to claim 16, wherein the means for releasably retaining the
nozzle assembly further comprises means for releasably lacking the tubular portion of

the nozzle assembly to the support means to prevent release of the nozzle assembly
during discharge.

18. A body according to claim 13, wherein the actuating means is linked to the
ram such that initial operation of the actuating means displaces the ram to cause

piercing of the capsule prior to release of spring energy of a driving spring of the air
piston. | '

19. A body according to claim 13, wherein the ram is subject to the action of 3
driving spring of the air piston such that release of a spring energy upon operation of

the actuating means will also effect driving movement of the ram to effect piercing of
the capsule.

20. A body according to any one of claims 10 to 19, wherein the body is of a
configuration such that it can be held in a hand of a user and the actuating means
comprises at least one actuating member which can be actuated by a digit of the

same hand. - REPLACEMENT SHEET
n 2 NOV 1999
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22. A device for dispensing a unit.dose of substan a| | E-f—
~conprising a nozzle assenbly—inctuding a contai ner hﬁﬁmgw%ﬂs%}{o ET
t he substance, and a body to | zl e assenbly is rel easably :
attached, said body incl uﬂmm&‘mﬂﬂg\MMbly to effect discharge of the
substance fromthe nozzle » alsd actuating nmeans operable by a user
to effect discharge, the nozzle assenbly being renovable fromthe body

after use and bei ng_,rtcefpl aceabl e by a further such nozzle assenbly to pernmit
di spensi ng Bt a Adevicedosdispensisg b snddose of isebslanea COMPISNG2 eez3lebiemblynher ei n

t he di schar tem conprises I.ng-| Lis | to
nject air TR G oG B o 3 BED Y A QRS RNEe h BEPBCE AR s 4
devi ce accotodidghd aofdeabtemly batimgr fitathsoléne thergody Farngoperatibhavithi thepi st on
is loaded with spring energ%qdby the action of installing the nozzle

assenbl y ondisgharassusiem 4ithe ¥ad¥yi ng spring thereafter being held in a cocked

state until operation of the actuating neans by the user to effect rel ease
of the spring energy to cause discharge.

22. A device for dispensing a unit dose of substance, said device comprising a
nozzle assembly including a container housing a unit dose of the substance, and 2
body to which the nozzle assembly is releasably attached, said body including a system
actuably to effect discharge of the substance from the nozzle assembly, and actuating
means operable by a user to effect discharge, the nozzie assembly being removable
from the'body after use and being replaceable by a further such nozzle assembly to
permit dispensing of a unit dose of substance from that nozzle assembly, wherein the
discharge system comprises a spring-loaded air piston actuable to inject air into the
container to cause discharge of the substance.

" 23. A device according td claim 22, wherein a driving spring for the air piston is
loaded with spring energy by the action of installing the nozzle assembly on the body,
said driving spring thereafter being held in a cocked state until operation of the
actuating means by the user ta effect release of the spring energy to cause discharge.

REPLACEMENT SHEET
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(54) Title: UNIT DOSE DISPENSING DEVICE

(57) Abstract
A device for dispensing a unit dose of substance comprises a nozzle 3
assembly (2) including a container (24) housing a unit dose of the substance,
and an outer body (4) to which the nozzle assembly (2) is releasably attached. 2
The body (4) includes a system actuable to effect discharge of the substance
from the nozzle assembly (2) and actuating means operable by a user to effect ' b
discharge. Preferably the discharge system comprises a spring-loaded air piston
(68) actuable to inject air into the container (24) to cause discharge of the )
substance. In one embodiment a driving spring for the air piston is loaded 22
with spring energy by the action of installing the nozzle assembly on the body, qy ge 20
the driving spring therafter being held in a cocked state until operation of the 0
actuating means by the user to cffect release of the spring energy to cause 60,
discharge. ? €2
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