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DOSE INDICATING DEVICE
This application claims the benefit of U.S. Provisional Patent Application S/N

60/529,659, filed December 15, 2003, the entire disclosure of which 1s hereby

incorporated herein by reference.

BACKGROUND

The present invention relates generally to an indicating device for indicating
the number of dosages that have been dispensed from or remain in a container.

Aerosol dispensing devices have been developed that include a dose indicating
device to indicate the number of metered doses that have been dispensed from the
device, or to indicate the number of doses remaining therein. For example, patients
have certain conditions that can be treated with medicaments dispensed 1n an aerosol
and administered to the patient by inhalation. In one fonnaf, the aerosol with
medicaments are contained in a container, and dispensed 1n meteréd; or measured,
dosages with an inhalation device, or actuator boot. In such an arrangement, 1t can be
important for the patient to be able to ascertain the number of metered doses
remaining in the container, either by an indication of the number remaining therein or
by knowledge of the number already dispensed therefrom, such that the patient is not
caught unaware with an empty container when in need of the medicament. Thus, 1t
may be important for the inhalation device to provide an accurate indication of either
the number of doses remaining in the container, or the number of doses already

dispensed therefrom.

Typically, a conventional aerosol container includes a body and a valve stem

that can be depressed relative to the body so as to emit the metered dose of aerosol
and medicament. The container typically is supplied with a predetermined number of
metered doses, generally on the order of about 200, such that the counting of the

number of valve stem depressions, and corresponding number of dispensed metered
doses, can be directly correlated with the number of doses remaining in the container.

In operation, the container is typically received within a housing of the
inhalation device, wherein the valve 1s brought into engagement with a support block

in the housing. The user administers the medicament by moving the container relative

1
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to the housing so as to depress the valve stem and internal valve and thereby release a

metered dose, which 1s typfcally administered to the user through a port or mouthpiece
extending from the housing. After the dose 1s administered, the valve stem, which 1s
typically spring loaded, biases the container away from the support block so as to
again move the container relative to the housing. In this way, a metered dose of
medicament is administered by each cycle of linear reciprocal movement of the

container relative to the housing.

Some actuator boots, or other devices attached to the medicament contamer,

have indicating devices that convert the linear reciprocal movement of the contamer
relative to the housing into a one-way, or single-cycle, movement of an indicator,
wherein the indicator identifies the relative fullness of the container, the number of

metered doses remaining therein or the number of doses already administered.

SUMMARY

/l‘

Briefly stated, in one preferred embodiment, an indicating device suitable for
indicating the number of metered dosages that have been dispensed from or remain in
a container includes a base member adapted to be mounted to the container and a cap
member moveably connected to the base member. The cap member 1s moveable
relative to the base member along an axial path. A shaft is mounted to one of the cap
member and the base member and defines an axis. An indicator member 1s rotatably
mounted on the shaft and is rotatable about the shaft in at least a first direction. One
of the shaft and the indicator member has a helical groove while the other of the shaft
and the indicator member has a follower disposed in the groove. The mdicator
member is moveable relative to the shaft along the axis as the indicator member 1s
rotated 1n the first direction.

In another embodiment, an indicating device includes a housing having a
longitudinally extending cavity shaped to receive the container and an indicator
member disposed in the cavity and having a longitudinally extending wall shaped to
surround at least a portion of the container. The indicator member is rotatably
mounted within the housing and is rotatable relative thereto about a longitudinal axis.

The indicator member includes a driven gear. A drive gear 1s disposed in the housing

2
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and includes a drive portion selectively engaged with the driven gear. An actuator 1s
adapted to move with the container and is selectively engaged with the drive gear.

In yet another embodiment, an indicating device includes a base member
adapted to be mounted to the container and a cap member moveably connected to the
base member. The cap member is moveable relative to the base member along an
axial path. A first indicator member includes first primary dosage mdicia and a
second indicator member includes second primary dosage indicia, wherein the first
and second primary dosage indicia are adapted to indicate the number of dosages of
substance that have been dispensed from or remain 1n the container. The first
indicator member includes a plurality of first driven teeth and a plurality of driving
teeth. The second indicator member includes a first advancement member selectively
engaged with at least one of the plurality of the first driven teeth. A third mndicator
member includes secondary dosage indicia which are adapted to indicate that less than
a minimum predetermined number of dosages of substance remain 1n the container.
The third indicator member includes a plurality of second driven teeth. The first,
second and third indicator members are rotatably mounted in one of the cap member
and the base member, which includes a first engagement member selectively engaged
with and biasing at least one of the plurality of second driven teeth into engagement

with at least one of the plurality of the driving teeth on the first indicator member.

One of the cap member and base member includes a second engagement member
selectively engaged with and biasing the first advancement member into selective
engagement with the at least one of the plurality of first driven teeth.

Methods for indicating the number of metered dosages of substance dispeﬁsed
from or remaining in the container using the various elnbodiﬁlents are also provided.

The various embodiments provide simple, robust and immexpensive solutions for
providing the user with information allowing them to ascertain the number of metered
doses remaining in the container, either by an indication of the number remaining
therein or by knowledge of the number already dispensed therefrom.

The foregoing paragraphs have been provided by way of general introduction,

and are not mtended to limit the scope of the following claims. The various preferred
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embodiments, together with further advantages, will be best understood by reference .

to the following detailed description taken in conjunction with the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 1s an exploded side perspective view of a first embodiment of a

- dose indicating device.

FIGURE 2 15 a top perspective view of the dose indicating device shown in

Figure 1.

FIGURE 3 1s a bottom perspective view of a cap member with an indicator
mounted thereto. |

FIGURE 4 1s a side, cross-sectional view of the dose indicating device shown
in Figure 1 taken along the axis of a shaft, with the dose indicating device mounted on
a disposed 1n an actuator boot.

FIGURE 5 1s an enlarged perspective view of an indicator member.

FIGURE 6 is a partial, perspective view of the indicator member shown in
Figure 5. ‘

FIGURE 7 1s a perspective view of a shaft having a helical groove.

FIGURE 8 1s a side, cross-sectional view of the dose indicating device shown
in Figure 1 taken substantially perpendicular to the axis of the shaft.

FIGURE 9 15 a top perspective view of a base member.

FIGURE 10 1s a bottom perspective view of a cap member.

FIGURE 11 1s a side perspective view of a cap member with an indicator
member mounted thereto. .

FIGURE 12 1s a perspective view of an actuator boot and container, with a
second embodiment of a dose indicating device disposed in the actuator boot.

FIGURE 13 1s a cross-sectional view of the container, actuator boot and dose
indicating device shown in Figure 12.

FIGURE 14 1s an exploded perspective view of the container, actuator boot

and dose indicating device shown in Figure 12.
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FIGURE 15 is a top exploded perspective view of the second embodiment of

the dose indicating device.

FIGURE 16 is a side view of the second embodiment of the dose indicating

device.

o FIGURE 17 is a top perspective view of the second embodiment of the dose
indicating device. ' ' '
FIGURE 18 is a top perspective view of a third embodiment of a dose
mdicating device. |
FIGURE 19 is a bottom perspective view of a cap member with first, second
10 and third indicator members disposed therein.
FIGURE 20 is a bottom, exploded perspective view of a portion of the
indicating device shown in Figure 19,
FIGURE 21 1s a top view of a portion of the indicating device shown in
Figure 19. .
15 FIGURE 22 1s a top view of the indicating device shown in Figure 18 with the
indicator members positioned in an initial dose configuration.
FIGURE 23 is a bottom view of the third indicator member and cap member in
the initial dose configuration.
FIGURE 24 15 a top view of the indicating device shown in Figure 18 with the
20 indicator members positioned in a nearby empty configuration.
FIGURE 25 1s a bottom view of the third indicator member and cap member in
the nearby empty configuration.
FIGURE 26 1s a top perspective view of the first and second indicator

members.
25 FIGURE 27 1s a bottom view of the first and second indicator members.
FIGURE 28 1s a top perspective view of the second indicator member.
FIGURE 29 1s a bottom perspective view of the cap member.
FIGURE 30 is a top perspective view of the third indicator member.
FIGURE 31 1s a bottom perspective view of the second indicator member.

30 FIGURE 31 1s a perspective view of one embodiment of a base member.
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FIGURE 33 is an exploded perspective view of an indicating device.
FIGURE 34 is a top perspective view of an embodiment of a dispense:
housing.
FIGURE 35 1s -a top perspective view of a portion of the second embodiment
5 of the indicating device. . '
FIGURE 36 i1s a partial side, cross-sectional view of an assembled dispenser
housing, container and second embodiment of an indicating device.

FIGURE 37 is a top view of the first indicator member.

FIGURE 38 is a side, cross-sectional view of the indicating device shown in

10 Figure 33.

DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EMBODIMENTS

General Description of Dispenser:

15 Referring to the drawings, and in particular FIGS. 4, 12-14, 34 and 36, an
aerosol dispenser is shown as including a housing 200, or actuator boot, and a
container 12 disposed therein. The housing has a longitudinally extending cavity 202
shaped to receive the container. A top portion of the housiilg is generally open such

that the container can be inserted in the housing through an opening 204 and installed

20 therein with a bottom end 14 of the container protruding from the housing so as to be
exposed to the user for actuation.

The terms “longitudinal” and “axial” as used herein are intended to indicate
the direction of the reciprocal movement of the container relative to the housing, and
of an indicating device cap member relative to a base member, The terms “top,”

25 “bottom,” “upwardly’’ and “downwardly’ are intended to mdicate directions when
viewing the inhalation devices as shown in the Figures, but with the undefstanding
that the container 1s inverted such that the top surface thereof is located adjacent the
bottom of the housing and vice versa. Moreover, it should be understood that a user

can use the container and dispenser 1 any number of positions, including but not

30 Iimited to the preferred upright position shown in FIGS. 4 and 12-14. The terms

23 L

“connect,” “connected,” “couple,” and “coupled,” and equivalents thereof, refers to

6
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the connection of two components directly, or indirectly, 1.e., by way of one or more
intervening components.

As shown in FIG. 4, a cylindrical support block 212 having a well 214 is
formed in a bottom portion 206 of the housing. An orifice 210 penetrates the support
block to communicate with a bottom portion of the well. In one embodiment shown
in FIGS. 4 and 14, a mouthpiece 208, intended for insertion into the mouth of a
patient, forms an exhaust port 216 that communicates with the orifice and well. The
mouthpiece 208 extends laterally from the housing so as to facilitate insertion of the

mouthpiece into the mouth of the patient.

As shown in FIGS. 4 and 14, the container 12 is preferably cylindrical and has
a hub 16 disposedﬁ on a top thereof. A valve stem 18 extends longitudinally from the
hub. The valve stem extends coaxially from the container and is biased outwardly
therefrom by a spring (not shown) mounted within the valve stem of the container.
The container 12 is mounted in the housing by press fitting the valve stem 18 in the
well 214 of the support block.

In a preferred embodiment, the container 12 is filled with a substance that is
dispensed therefrom in specific metered doses by an actuation thereof effected by
depressing or moving the valve stem 18 from an extended closed position to a
depressed open position. Preferably the substance 1s a medicament, although 1t should
be understood that the container may be used to hold a variety of non-medicinal
substénces, including, but not limited to, various liquids, foams or aerosols. In one
preferred embodiment, the container is a pressurized, metered dose inhaler. A single

metered dose 1s dispensed from the container by each reciprocal, longitudinal

movement of the valve stem, or actuation of the container. It should also be

~ understood that the valve system can be actuated by a variety of actuators, including,

but not limited to, various pumps, levers, actuator boots, buttons and the like. In some
embodiments, the container and valve system 1s breath-actuated, meaning they are
actuated in response to the user inbaling, for example by inhaling through the

mouthpiece. In such embodiments, the valve system can be actuated by an actuator
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moveable relative to the container and housing such that the container remains
stationary relative to the housing.

In operation, the opening of the valve stem 1s effected by moving the container
12 reciprocally within the housing 200 along a longitudinal axis, defined by the valve
stem and the reciproCal movement of the container, by depressing the bottom end 14 |
of the container relative to the housing so as to move the valve stem 18 to the open
position as it is supported within the well by the support block. As the valve stem is
moved to the open position, the container dispenses a metered dose of a substance
through the well 214 and orifice 210. The substance, for example an aerosol and
medicament, are then fransmitted to the patient through an exhaust port 216 of the
mouthpiece by 208 way of either a self-generated or assisted airflow.

In other delivery systems, the housing and holder for the container are attached
to a component having a chamber with an output end. Examples of these kinds of
delivery systems are shown for example 1 U.S. Patent 5,012,803, issued May 7, 1991,
and U.S. Patent 4,460,412, 1ssued September 11, 1984, Both of which are hereby
incorporated hereimn by reference. (No license, expressed or implied, is intended to be
granted to any patént by reason of the incorporation by reference herein). In these
kinds of delivery systems, the component having the chamber can be adapted to
rece1ve the mouthpiece of the housing, or it can be integrally connected with a holder
suplﬁ orting the container. In either embodiment, the metered dose of medicament in
aerosol 1s first dispensed from the container into the chamber, and thereafter inhaled
by the patient.

In a preferred embodiment, the container 12 is intended to dispense a
predetermined number of metered doses of a substance, such as a medicament, upon a
corresponding number of predetermined actuations of the container. For example,
conventional mhaler containers typically hold on the order of 100 to 200 metered
doses. It should be understood, however, that the range of available doses could
potentially vary from as few as one dose to as many as 500, or even more, depending,
for example, on the capacity of the container, and/or the size of the metering dose

valve. In operation, it can be important for the patient to be aware of the number of
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metered doses remaining in the container such that the patient is not caught unaware

with an empty container when in need of the medicament.

Description of Indicating Devices Mounted to Bottom of Container:

Now generally referring to Figures 1-11, 18-33, 37 and 38, various dose
indicating devices are shown. The indicating devices 10, 200 mdicate the number of
metered doses that have been dispensed from or remain in the container. The
indicating device 10, 200 includes an indicating device housing comprised of a cap
member 20, 220 disposed in a base member 40, 240. Alternatively, the Base member
can be disposed in the cap member. The base member 40, 240 1s configured such that
it can be mounted to the bottom of the container 12. In either embodiment, the base
member 40, 240 includes a convex, or curved bottom portion 50, or floor, which is
shaped to be received in and to mate with the bottom end 14 of the container, which
has a concave or inwardly curved contour (sce FIG. 4). Referring to FIGS. 4 and 31,
the base member 40 is preferably connected to the bottom of the container, for
example and without limitation by bonding with adhesive, double sided tape, or
similar bonding agent. In one preferred embodiment, a label, or other wrapper, is
wrapped around the side of the base and the container to join the base to the container.
In one preferred embodiment, the outer circumferential surface of the base has
substantially the same cross-sectional shape and contour as the outer circumferential
surface of the container, which facilitates the joining thereof by way of a wrapper.

As shown 1n the embodiment of FIGS. 1, 4, 8, and 9, a circumferential skirt

member 194 extends upwardly from the base portion to form a cavity 196.
Alternatively, the base member can also include a downwardly depending
circumferential skirt that forms a recess or cavity, which is shaped to receive the
bottom end of the container. In such an embodiment, the base member is fixedly
mounted on the container by connecting one or more of the bottom portion or skirt to
the container, for example and without limitation by bonding or by press fitting the |

container 1n the cavity so as to provide an interference fit between the container and
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the depending skirt. As shown in FIGS. 33 and 38, the base 240 does not have any
skirt. |
Although the disclosed container and indicating device, and in particular, the
cap member and base member, are shown as preferably having a circular cross
section, those skilled in the art should understand that the container and indicating
device, including any adapter, can be configured in other shapes, mcluding for
example, but not limited to, rectangular, triangular, hexagonal, pentagonal, oval, etc.

cross-sections.

As best shown in FIGS. 1, 2, 18, 21, 29, 33 and 38, the cap member 20, 220
has a top portion 52, 252 with a first viewing window 34, 234 formed theren.
Preferably, the cap member 20, 220 is circular and the viewing window is formed in
the top portion adjacent the middle of the cap (FIG. 2) or adjacent the outer periphery
of the cap member (FIG. 18) s0 as to overlie indicia applied to one or more indicator
members supported beneath the cap member. The viewing window can be configured
in a number of various shapes. For example, the viewing window can be tapered,
arcuate shaped, rectangular, obround, circular, etc. Of course, one of skill 1n the art
should understand ihat any shape of window would work so long as the indicia is
visible., The top of the cap member can be configured with a plurality of raised
portions forming a grippable pattern for the user’s thumb, or finger. In this way, the
user can firmly press down on the cap member without slippage. One of skill in the
art should recognize that other patterns or grippable surfaces, such as a knurled
pattern, can be apialied to the cap member to facilitate the use of the indicating device.

Referring to FIGS. 1, 3, 4, 18-31 and 33, the cap member 20, 220comprises a
circumferential skirt 192, 292 depending downwardly from the top portion 52, 252.
The skirt preferabiy has a smaller diameter than the upwardly depending skirt of the
base member, such that the cap member skirt nests within the upwardly extending
skirt of the base member. Alternatively, the cap member can be configured with a
skirt having a larger diameter than the skirt of the base member such that the base
member skirt nests in the cap member skirt. In one embodiment, the cap member 20,

220 1s moveably mounted to the base member 40, 240 by way of a snap fit.

10
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In particular, as shown in FIGS. 1, 8, 9 and 11, the cap member 20 includes a
plurality of engagement members 28 extending from an outer circumferential surface
of the skirt. The cap member 20 is inserted axially within the recess or cavity 96 of |
the base member such that the engagement members 238, which have a tapered surface,
slide past the rim 42 of the base member skirt until the engagement members are
disposed in a plurality of pockets formed along the inner circumferential surface of the
base member skirt to form a snap-lock fit. In particular, the upper surface of the

engagement member engages an engagement surface defining the top of the pocket.
In this way, the cap member is moveable with respect to the base member along an
axial, or longitudinal, path. Alternatively, the rim of the base member can be curved
slightly inward such that the engagement members engage the inwardly curved rim
portion so as to prevent the cap member from being separated from the base member.

Referring to FIGS. 1, 4, 8, 20 and 31, the axial movement of the cap member
20, 220 relative to the base member 40, 240 is bounded or constrained by the
engagement of the engagement members with the top of the base member pockets (or
the base member rim) at a fully extended position and by engagement of a bottom rim
21, 221 of the cap :%nember skirt with the upper surface of the bottom portion, or with
the bottom of the container, at the bottom of the stroke as shown. One of skill in the
art should understand that the engagement members can alternatively be formed on
the base member skirt so as to engage pockets or openings, or a rim (or like
protrusion), formed on the cap member skirt.

As shown in the embodiment of FIGS. 33 and 38, a spring 242 is disposed
between the cap member and the base member. The spring can be formed as a
compression spring, a washer, cantilever, torsion, leaf and/or tension springs, which
bias the cap member upwardly mnto engagement with the base member. The springs
can be made of metal or plastic. .

As shown 'in FIGS. 3 and 9, the spring, or return mechanism acting between
the cap member and base member, includes a plurality of resilient arm members 400
extending downwardly from the cap member, As the cap member is moved toward

the base member, one or more of the arm members engages a ramped biasing surface
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402 formed along the inside of the circumferential skirt 94 along an inner hub portion
(not shown). The ramped biasing surface biases one or more of the resiltent arm
members outwardly as the cap member moveé toward the base member. As shown in
FIGS. 1 and 3, the arm members 400 are integrally formed in the circumferential skirt
192 of the cap member. The cap member further includes guide members 404 that are

received in guides 406 formed 1n the base member, as shown m FIG. 9. In one
embodiment, not shown, the guide members can be shapéd to be recerved 1n only one
of the guides, such- that the cap member can be properly installed with the various
indicator members connected thereto aligned with pawl formed 1n the base member.
The guides 406 and guide members further act as key members to prevent the cap
member from rotating relative to the base member. The guides can take any shape, for
example rectangular or T-shaped.

The resilient arm member(s) 400 act as cantilever springs to bias the cap
member away from the base member when the cap member 1s released by the user.
One of skill 1n the art should understand that the resilient arm members can also be
formed on the base member so as to engage a ramped surface formed on the cap
member. In additié)n, it should be understood that one or more arm members and/or
ramps may be used, with the size and shape of the arm member and/or ramp members
being modified to provide more space between the cap member and base member.

Referring to the embodiment of FIGS. 1-11, a shaft 60 is non-rotatably
mounted tc; the cap member. The ends 62 of the shaft are shaped, for example in a T-
shape, to mate with a passageway formed in hubs 64 formed in the skirt 92 of the cap
member so as to prevent relati\;e rotation therebetween. In an alternative
embodiment, the shaft 1s mounted to the base member.

An indicator member 72 includes a cylindrical display portion 66 and first and
second ratchet gears disposed on each end of the display portion. The indicator
member 72 1s rotatably mounted on the shaft 60. The shaft has a helical groove 74
formed on an outer surface thereof, The pitch of the groove is determined by the

number of factors, including the total count of actuations, the overall size of the

device, the number of teeth on the ratchet gears, and the size of the display window.
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- The indicator member 72 has a follower 76 extending radially inward from an inner

surface 78 of an opening in the indicator member through which the shaft extends.
The follower 76 1s disposed in the groove 74. In an alternative embodiment, the
groove is formed on the inner surface of the opening, and the follower extends radially
outward from the shaft.

The display cylinder or portion 66 has dosage indicia 80 disposed on an outer
surface thereof. In one preferred embodiment, the dosage indicia are configured as
numerical indicia arranged in a helical pattern around the cylinder 66. In one
preterred embodiment, the indicia 80 are arranged to count by ones, with the indicia
corresponding to consecutive numbers. In other embodiments, the indicia are
arranged to count by some other factor, e.g., by tens. One of skill in the art should
understand that other dosage indicia indicating the number of doses remaining in or
dispensed from the container would include, but not be limited fo, various alpha-
numerical characters, words, terms or phrases (such as “full” and “empty”), scales,
grids, arrows, raised portions, indentations, color coding and segmentation, shading
and like markings, or any combination thereof, For example, a segmented color grld
displayed in the Vlewmg window could turn from green, indicating a full container, to
yellow, mdicating an intermediate capacity, and finally to red, indicating an empty
container. It should also be understood that the indicia can be formed integrally with
the counter member, or applied thereto by means of paint, dye, etching, pad printing, '
hot stamping or adhesive labels. When using numerical indicia, the numbers can be
arranged to go from 0 (or some beginning number) to the predetermined number of

available doses such that a display of that number to the user indicates that the

container should be replaced, or, conversely, to go from the starting predetermined
number to 0 (or some ending number), which again indicates to the user that the
contamer should be replaced. \

In a preferred embodiment, the indicator member is made of acrylonitrile

butadiene styrene (“ABS”), which is receptive to certain alternative processes of
printing or applying the indicia, including pad printing and hot stamping. The cap

member and base member are preferably made of a hard plastic material such as

13
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Acetel. In various preferred alternative embodiments, one or both of the base member
and cap member can be made of polycarbonate.
Referring to FIGS. 8 and 9, first and second pawls 82, 84 extend longitudinally
from the bottom of the base member. The pawls are laterally spaced apart and are
S positioned to selectively engage the first and second ratchet gears 68, 70 respectively
depending on the position of the indicator member 72 relative to the shaft 60 along its
axis. Referring to FIGS. 8 and 10, first and second non-return members 86, 88 extend
longitudinally from the cap member 20 and are spaced apart such that they selectively
engage the first and second ratchet gears 68, 70 respectively depending on the position
10 of the indicator member relative to the shaft along its axis. In an alternative
embodiment, the shaft and non-return members are disposed on the base member and
the pawl members extend from the cap member. The ratchet gears 68, 70 each
include a plurality of teeth 90 (preferably 10) formed around their respective
peripheries. Each of the teeth includes an engagement surface and a tapered surface.
19 The base member 40 with the pawls 82, 84 are referred to and function as an
actuator for the indicating device as the base is comnected to and engaged by the
contamer. Alternatively, the pawl members can be moveably secured to the cap
member and extend through the base member to engage the top of the container, such
that the axial movement of the cap member toward the container causes the pawls to
20 move toward the ratchet gears and engage one of the teeth thereon as described below.
When formed 1ntegrally with one or the other of the cép membef and base member,
the paw!l members and non-return members are preferably made of the same materials

as the respective cap member and base member.

Referring to FIGS. 18-21, 26-29 and 37-3 8, In another embodiment of the
25 indicating device, first, second and third indicator members 94, 96, 98 are c‘oaxially
mounted on a shaft 100 extending longitudinally from the cap member 220.
Alternatively, the shaft can extend from the base member. The shaft 100 defines a

rotation axis that 1s parallel to the axial path of movement between the cap member

and base member. First and second indicator members 94, 96 rings are visible in a

30 first viewing window 234, as shown for example in U.S. Patent No. 6,283,365, which
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is hereby incorporated herein by reference. The third indicator member 1s visible in a
second viewing window 92, as shown in FIGS. 18 and 22-25.

Referring to FIGS. 20, 21, 23, 25 and 30, the third indicator member 98 has a
semicircular top portion 102 with an upper surface having secondary dosage indicia
104 disposed thereon which is visible through the viewing window 92 formed in the
top of the cap member. The indicia is formed in a helical or spiral pattern, and
preferably includes a plurality of colors (e.g., green and red), for example two regions
106, 108, with one of the colors or regions 106 progressively filling more of the
window, and the other color or region 108 progressively réceding, as the indicator
device is actuated.

The third indicator member 98 includes a plurality of longitudinally extending,
resilient teeth 110 formed around the circumference of the top portion 102, with the
teeth extending axially from a semicircular bar 112 attached at opposite ends to the
top portion 102. The top of the teeth 110 are spaced from the fop portion 102 such
that the teeth are cantilevered from the bar 112 and can be resiliently biased radially
immwardly.

Referring to FIGS. 21 and 26, the first indicator member 94 has an upper
surface 114 with primary indicia 116 disposed thereon and visible in a viewing
window. The indicia 116 are preferably configured as numbers divisible by tens. The
first indicator member 94 has a central opening formed therem. A plurality of driven
teeth 118 extend radially outward from an outer circumferential periphery of the first
indicator member 94. Underlying/overlying every other driven tooth 118 1s a driving
tooth 120 that extends radially outward from the circumferential periphery of the
indicator member, with the plurality of driving teeth 120 being longer than and
extending further radially outward than the driven teeth 118. In one preferred
embodiment, the first indicator member 94 includes twenty (20) driven teeth 118 and
ten (10) driving teeth 120. The first indicator member has a plurality of indentations
or detent openings 121 formed around the circumferential periphery thereof, with the

number of indentations preferably corresponding to the number of drive teeth.
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Referring to FIGS. 21, 26 and 28, the second indicator member 96 has a
central display portion 122 formed as a hub that is shaped to fit in the central opening

of the first indicator member 94. The display portion 122 has a dosage indicia 124
(preferably numbers from 0 to 9) arranged around the outer circumference of the top

of the display portion and adjacent to the numbers on the first indicator member. The

' second indicator member 96 includes a lower drive portion underlying the display

portion. An advancement member 128, configured as a resilient arm, extends radially
from the edge of the drive portion and has a circumferential curvature that follows the
circumferential edge of the drive portion. The end of the advancement member
mcludes an engagement portion 130 extending longitudinally upward from the arm so
as to be aligned with or in the same plane with the driven teeth 118 of the first
indicator member 94. The second indicator member 96 has a plurality of indentations
or detent openings circumferentially formed around a central opening therein, with the
number of indentations preferably corresponding to the number of indicia, for

example 10.

Description of Operation of Various Embodiments of Indicating
Devices Mounted to Bottom of Container:

In operation of the first embodiment of the indicating device, as shown in
FIGS. 1-11, the user depresses the cap 20 member from a fully extended position
toward the base member 40 such that the cap member bottoms out in the base member
at the bottom of the stroke and such that the base member 1mparts an axial load on the
container 12 until a metered dosage is dispensed therefrom. In a preferred

embodiment, the biasing force of the return mechanism, such as the resilient arm

members 400 which act as cantilever springs, is less than the biasing force of the

spring located in the metering valve of the container, such that the cap member 20

first bottoms out in the base member with the container then being moved

downwardly in the housing until a metered dose is dispensed.

Referring to FIGS. 3 and 4, the indicator member 72 is disposed adjacent one

end of the shaft 60. As the cap member 20 is depressed toward the base member 40,
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- the first pawl 82 selectively engages one of the teeth 90 on the first ratchet gear 68 and

rotates the ratchet gear 68 and display cylinder 66. The tapered surface of one of the
teeth formed on the first ratchet gear 68 simultaneously biases the first non-return
member 86 outwardly until it selectively engages the next tooth near the bottom of the
stroke. The non-refurn member 86 provides an audible click as it engages the next
tooth. The user then releases the cap member 20 whereinafier the spring 400, or
similar return mechanism, biases the cap member 20 away from the base member 40
until the engagement member engages the base portion at the top of the stroke. When
the cap member 20 is released by the user, the container 12 is bjased upwardly within
the housing along the longitudinal axis such that the valve stem 18 1s moved to the
closed position within the container. Simultaneously, as the cap member 20 is
released and allowed to move away from the base member 40, the first pawl 82 is
biased outwardly by one of the teeth on the first ratchet gear 68 as the non-retum
member 86 prevents a backwards rotation thereof so as to maintain a unidirectional
rotation of the ratchet gear 68 and display portion 66. At the top of the stroke, the first
pawl 82 is again placed in position for selective engagement with one of the teeth of
the first ratchet gear 68. Again, the pawl provides an audible click as it engages the

next tooth.
In summary, on the down stroke the non-return member makes 2 chicking
sound as it slides over one or more ratchet teeth, while on the up stroke, the pawl

member also makes a clicking sound as it slides over one or more ratchet teeth. In

- this way, the ratchet gear 68, and connected display cylinder 66, are advanced or

rotated an incremental amount for every actuation of the container 12 and the
attendant release of substance, The incremental amount is defined by and dependent
on the number of teeth formed about the periphery of the ratchet gear 68. When
formed with 10 teeth, as shown in the preferred embodiment, the ratchet wheel will
make one full revolution for every 10 actuations of the indicator device 10 and
container 12, or 1/10th of a revolution for each actuation. One skilled in the art will

appreciate that the ratchet gear 68 can be provided with various numbers of teeth
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formed about 1ts periphery such that the more or less axial movements or actuations of
the container are required to make one full rotation of the ratchet wheel

Alternatively, the operation of the ratchet gear can be reversed. In this
embodiment, the first pawl is biased outwardly by the tapered surface of one of the
ratchet gear teeth on the downstroke. At the bottom of the stroke, the pawl] is biased
into engagement with one of the teeth. When the cap member 1s released by the
patient, the spring, or equivalent return mechanism, biases the cap member upwardly
within the base member along the longitudinal axis such that the pawl member
engages one of the teeth and thereby rotates the ratchet wheel an incremental amournt,
In this embodiment, the non-return member maintains the rotational position of the
ratchet wheel on the downstroke.

As the indicator member 72 is rotated by the first pawl member 82, the
follower 76 moves or slides along the gfoove 74. Accordingly, the indicator member
72 1s translated along, or moved relative to, the shaft 60 along the axis defined
thereby. After a predetermined number of actuations, for example 60 corresponding
to a container having approximately 120 doses, and as the indicator member 72 is
moved from one position to another position (preferably proximate the middle of the
cap member), the second ratchet gear 70 is brought into alignment with the second
pawl 84 and the second non-return member 88, which act on the indicator member in
the same way as described above with respect to the first pawl 82 and non-return
member 86 relative to the first ratchet gear 68. In various embodiments, the first pawl
and non-return member acts on the first ratchet gear simultaneously with the second
pawl and non-return member acting on the second ratchet gear as the indicator
member transitions thereb etween. Alternatively, the second pawl and non-return
member engage the second ratchet gear successively or consecutively with the
engagement of the first pawl and non-return member with the frst ratchet gear. In any
case, at the indicator member must be engaged by one set of the pawls and non-return
members. . .

The advancement or rotation of the indicator member 72 1s stopped when the

end of the indicator member travels to the end of the shaft and engages the skitt 192 or
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wall of the cap member. In one preferred embodiment, the indicator member and

shaft are made of polycarbonate.
As the mdicator member 72 is rotated and translated along the axis, the indicia
80 are progressively displayed in the viewing window 34 such that the user is apprised

5 about the number of dosages of medicament remaining in the container, or dispensed

therefrom.
Referring to FIGS. 18-33 and 37-38, the second indicator member 96 is rotated

in response to the axial movement of the cap member 220 relative to the base member
as disclosed in U.S. Patent No. 6,283,365, the entire disclosure of which is hereby
10 incorporated by reference. In particular, as shown in FIGS. 31-3 3, teeth 241 formed
on a base member 240 selectively engage teeth 97 on the second indicator member 96
to induce an incremental one-way rotation of the second indicator member. A spring
242 biases the cap member away from the base member.
As the second indicator member 96 completes a revolution, the advancement
15 member 128 is biased radially inward by an engagement portion 235 shown in FIGS.
23 and 29, such that the engagement portion 130 at the end of the arm engages one of
the driven.teeth 118 on the first indicator member 94 and rotates the first indicator
member an incremental amount after every revolution of the second indicator
member. In this way, the first and second indicator members provide the user with
20 mdicia as to the number of dosages of substance remaining in or dispensed from the
container. The mdicia 116, 124 on the indicia first and second indicator members
provides the user with indicia about the number of dosages of substance dispensed
from or remaining in the container.
Detents 231, 233, configured for example ‘as protuberances, formed in the top
25 of the éap member 220 selectively engage the indentations 121, 123 formed in the first
and second mdicator members 94, 96 respectively, so as to index the first and second
indicator members and to thereby prevent rotation of the first and second mdicator
members between actuations of the container.
As the first indicator member 94 is rotated, one of the driving teeth 120
30 selectively engages one of the teeth 110 on the third indicator member 98, as the
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respective tooth 110 is biased inwardly by an engagement portion 132 formed on the
cap. The teeth 110 are preferably circumferentially spaced the same amount as the
driven teeth 118 on the first indicator member 94, which is one half the distance
between the driving teeth 120. Accordingly, the first indicator member 94 rotates two

5 incremental amounts for every one incremental advancement of the third indicator

member 98. The teeth 110 on the third indicator member 98 are successively engaged
by the engagement member 132 and biased radially inward upon each advancement of
the third indicator member 98 so as to be positioned for engagement with the next
driving tooth 120 as it is rotated into engagement therewith. As shown in FIGS. 22-
10 25, the third indicator member 98 will rotate approximately 180° as the first indicator
member rotates approximately 360°. In an initial position (FIGS. 22 and 23), the third
indicator member 98 has first edge 134 positioned adjacent to but not blocking the
viewing window 238. In an end position (FIGS. 24 and 25), a second edge 136 1s

positioned adjacent to but not blocking an opposite side of the window 234.

15 Various indicating devices and components thereof are disclosed in U.S.
Patent Nos. 6,082,358, 6,142,339, 6,161,724, 6,283,365, 6,435,372, 6,561,384,
6,336,453 and 6,328,037, and U.S. Provisional Application Serial No. 60/515,316,
entitled Indicating Device With Warning Dosage Indicator and filed October 28,
2003, all of which are hereby incorporated herein by reference in their entirety.

20

~ Description of Indicating Device Disposed in Dispenser Housing and Operator

Thereof:
Now referring to FIGS. 12-17, an aerosol dispenser is shown as including a

housing 200, a container 12 mounted therein as described above and an indicator
25 assembly 138. The assembly includes an indicator member 140 rotatably disposed in
the cavity 202 of the housing. The indicator member includes a longitudinally

extending wall 140, preferably formed as a portion of a cylinder and having a

circumferential outer surface with dosage indicia 114 applied thereto. Preferably, the
wall 112 has a half cylindrical cross-section and is shaped and dimensioned to

30 surround at least a portion of the container 12. The dispenser housing 200 has an
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elongated, longitudinally extending viewing window 146, formed as a slot. The
indicia 144 are visible through the window 146.

A driven gear 148 is formed along a bottom wall 150 that extends radialiy

inward from the side wall The gear includes a plurality of teeth that extend
5 longitudinally from the bottom wall.

Referring to FIGS. 13, 15 and 17, a housing 152 includes a bottom 154, an
outer wall 156 and an inner wall 158 having a channel that is shaped to be disposed
around the support block. The housing 152 is shaped to be disposed in the bottom of
the cavity 202 of the dispenser housing 200 behind and surrounding at least a portion

10 of the support block. The outer wall 156 has a top surfacel that supports a bottom
surface of the bottom wall 150 of the indicator member. As shown in FIGS. 34 and
36, the dispenser housing 200 has a plurality of tabs or hooks 239 that engage the top
edge of the indicator member wall 140, which retain the indicator member in the
dispenser housing, A drive gear 160 is rotatably mounted in the housing 152 and

19 include a plurality of teeth 166. A drive member 162 or portion extends radially
outwardly from the drive gear. The housing 152 can be secured to the housing 200 by
snap-fit, for example with lugs, welding, bonding (adhesives, etc.), mechanical
fasténers and other types of connection.

Referring to FIGS. 13, 15, 17, 35 and 36, an actuator 164 or pawl is moveably

20 mounted to the housing 152 in an overlying felationslﬁp with the teeth 166 on the
drive gear 160. A spring 168 biases the actuator away from selective engagement with
the drive gear. A non-return member 169 selectively engages at least one of the teeth
166 of the drive gear 160 to prevent rotation thereof in one direction.

In operation, the user moves the container 12 relative to the housing 152,200

25 so as to dispense a dose of substance. As the container is moved downwardly, the
bottom of the container engages the top of the actuator 164 and moves the actuator
longitudinally against the biasing force of the spring 168 until an opposite engagement
end, or pawl, selectively engages at least one tooth 166 of the drive gear 160 and '
rotates the drive gear an incremental amount. It should be understood that the actuator

30 and non-return members can be configured such that the drive gear 1s rotated on the
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upstroke of the actuator (and the container relative to the housing) and is maintained

in position by the non-return member upon the downstroke of the actuator (and

container relative to the housing).

Upon every complete rotation (360°) of the drive gear 160, the drive member

162 s brought into selective engagement with at least one of the teeth formed on the

indicator member gear 148. As the drive gear 160 rotates the gear 148, the indicator
member 140 is rotated about the longitudinal axis an incremental amount. It should
be understood that the drive gear can be provided with more than one drive member,
Or vary{ng numbers of teeth, such that the drive gear moves the mndicator member
more or less times respectively as desired. As the indicator member 140 is rotated, the
indicia 144 visible through the viewing window 146 are changed so aé to provide
indicia to the user about the number of dosages of substance remaining in or
dispensed from the container. In one preferred embodiment, the indicia are
configured as a varying color pattern that gradually turns from green to red as the
container 1s emptied. |
Although the present invention has been described with reference to preferred
embodiments, those skilled in the art will recognize that changes may be made in form
and detail without departing from the spirit and scope of the invention. As such, it is
intended that the foregoing detailed description be regarded as illustrative rather than

limiting and that it is the appended claims, including all equivalents thereof, which are

intended to define the scope of the invention.
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What 1s claimed 1s:

1. An indicating device suitable for indicating the number of metered

dosages that have been dispensed from or remain in a container, said indicating device
comprising:
5 a base member adapted to be mounted to the container;

a cap member moveably connected to said base member, said cap
member moveable relative to said base member along an axial path;

a shaft mounted to one of said cap member and said base member, said
shaft defining an axis; and

10 an indicator member rotatably mounted on said shaft, said indicator

member rotatable about said shaft in at least a first direction;

wherein one of said shaft and said indicator nleﬁlber comprise a helical
groove and the other of said shaft and said indicator member comi)rises a follower
disposed 1n said groove, wherein said indicator member is moveable relative to said

15 shaft along said axis as said indicator member is rotated in said first direction.

2. The mndicating device of claim 1 wherein the other of said cép member
and said base member COmMprises ét least one pawl and wherein said indicator member
comprises a ratchet gear, wherein said at least one pawl selectively engages said

20 ratchet gear and rotates said indicator member an incremental amount in said first
direction as said cap member is moved relative to said base menmber along said axial

path.

3. The indicating device of claim 2 further comprising at least one non-

25 return member extending from said one of said cap member and said base member,
wherein said at least one non-return member selectively engages said ratchet gear and
prevents said indicator member from rotating in a second direction opposite said first

direction.
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4. The indicating device of claim 2 wherein said indicator member

comprises a cylinder having an outer circumferential surface with dosage indicia

applied thereto.

5. The indicating device of claim 4 wherein said dosage indicia 1s

arranged in a helical pattern.

6. The indicating device of claim 5 wherein said dosage indicia comprise
numbers.

7. The indicating device of claim 6 wherein said dosage indicia comprise
colors.

8. The indicator device of claim 4 wherein said indicator member Is

moveable along said shaft between at least first and second positions, indicator
member comprises at least first and second ratchet gears positioned at opposite ends
of said cylinder, and wherein said other of said cap member and said base member
comprises at least first and second spaced apart pawl members, wherein said first pawl

member is positioned to selectively engage said first ratchet gear when said cylinder 1s

in a first position, and wherein said second pawl member is positioned to selectively

engage said second ratchet gear when said cylinder is moved to said second position.

0. The indicating device of claim 4 wherein one of said cap member and
said base member comprises viewing window, wherein said dosage indicia are visible

through said viewing window.

10.  The indicating device of claim 2 wherein said shaft is non-rotatably

mounted to said cap member and said base member comprises said at least one pawl.
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11. A method for indicating the number of metered dosages of substance
dispensed from or remaining in a container comprising:
providing a base member adapted to be mounted to the container, a cap
" member moveably connected to said base member, a shaft mounted to one of said cap
5 member and said base member, said shaft defining an axis, and an indicator member
rotatably mounted on said shaft, said indicator member rotatable about said shaft in at
least a first direction, wherein one of said shaft and said indicator member comprise a
helical groove and the other of said shaft and said indicator member comprises a
follower diSposed in said groove;
10 moving said cap member relative to said base member along an axial
path;
rotating said indicator member about said shaft in a first direction;

moving said follower in said groove; and

moving said indicator member relative to said shaft along said axis.
15
12. The method of claim 11 wherein the other of said cap member and said
base member comprises at least one pawl and wherein said indicator member
comprises a ratchet gear, and wherein said rotating said indicator member comprises

selectively engaging said ratchet gear with said at least one pawl.

20

13.  The method of claim 12 further comprising providing at least one non-
return member extending from said one of said cap member and said base member,

and selectively engaging said ratchet gear with said at least one non-return member

and to thereby prevent said indicator member from rotating in a second direction

25 opposite said first direction.
14.  The method of claim 13 wherein said indicator member comprises a

cylinder having an outer circumferential surface with dosage indicia applied thereto.

15. The method of claim 14 wherein said moving said indicator member

30 relative to said shaft along said axis comprises moving said indicator member along
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said shaft between at least first and second positions, and wherein said indicator
member comprises at least first and second ratchet gears positioned at opposite ends
of said cylinder, and wherein said other of said cap member and said base member
comprises at least first and second spaced apart pawl members, wherein said rotating
said indicator member when in said first position comprises selectively engaging said
ratchet gear with said furst pawl ﬁember, and wherein rotating said indicator member
when in said second position comprises selectively engaging said ratchet gear with

said second pawl member.

16.  An indicating device suitable for indicating the number of metered
dosages that have been dispensed from or remain in a container, said indicating device
comprising: |

a housing having a longitudinally extending cavity shaped to receive

the container;

an indicator member disposed in said cavity and having a
longitudinally extending wall shaped to surround at least a portion of the container,
said indicator member rotatably mounted within said housing and rotatable relative
thereto about a longitudinal axis, said indicator member comprising a driven gear;

a drive gear disposed in said housing and comprising a drive portion
selectively engaged with said driven gear; and

- an actuator adapted to move with the container, said actuator

selectively engaged with said drive gear.

17. The imndicating device of claim 16 wherein said wall defines at least a
part of a cylinder.
18.  The mdicating device of claim 16 wherein said housing comprises a

first housing and further comprising a second hoﬁsing disposed 1n a bottom of said

first housing, wherein said drive gear and said actuator are disposed at least in part in
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said second housing, wherein said second housing 1s positioned adjacent an end of

said indicator member.

19.  The indicating device of claim 16 wherein said housing has a
5 longitudinally extending viewing window, wherein an outer surface of said wall of

said indicator member has dosage indicia disposed thereon and visible through said

viewing window.

20.  Anindicating device suitable for indicating the number of metered

10 dosages of a substance that have been dispensed from or remain in a container, said
indicating device comprising:

a base member adapted to be mounted to the container;

a cap member moveably connected to said base member, said cap
member moveable relative to said base member along an axial path;

15 a first indicator member comprising first primary dosage indicia and a
second indicator member comprising second primary dosage indicia, wherein said
first and second primary dosage indicia are adapted to indicate the number of dosages
of substance that have been dispensed from or remain in the container, said first
indicator member comprising a plurality of first driven teeth and a plurality of driving

20 teeth, said second indicator member comprising a first advancemen:c member
selectively engaged with at least one of said plurality of said first driven teeth;

a third indicator member comprising secondary dosage indicia, wherein
sa1d secondary dosage indicia is adapted to indicate that less than a minimum
predetermined number of dosages of substance remain in the container, said third

25 indicator member comprising a plurality of second driven teeth:

wherein said first, second and third indicator members are rotatably
mounted in one of said cap member and said base member, and wherein said one of
said cap member and said base member comprises a first engagement member
selectively engaged with and biasing at least one of said plurality of second driven

30 teeth into engagement with at least one of said plurality of said driving teeth on said

27
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first indicator member, and wherein said one of said cap member and said base
member comprises a second engagement member selectively engaged with and

biasing said first advancement member into selective engagement with said at least

one of said plurality of said first driven teeth.

21.  The indicating device of claim 20 wherein said first, second and third

indicator members are rotatably mounted on said cap member.

22.  The indicating device of claim 20 wherein said first and second
primary dosage mdicia comprise numbers and wherein said secondary dosage indicia

comprises color.
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