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[57] ABSTRACT

An aerosol dispenser for dispensing metered dosages of
medicaments from a container having a valve stem extend-
ing longitudinally therefrom and moveable between an open
and closed position. The container is reciprocally moveable
within the housing along a longitudinal axis. The housing
has a well adapted to receive the valve stem and an exhaust
port. The well communicates with the port such that the
metered dosage of medicament is dispensed through the port
when the valve stem is moved to the open position. A worm
is rotatably mounted in the housing about an axis transverse
to the longitudinal axis and is responsive to the movement
of the reciprocal movement of the container within the
housing such that the longitudinal movement causes the
worm to rotate about its axis. An indicator member includes
dosage indicia visible to a user and a circular gear mounted
in the housing about an axis transverse to the axis of the
worm and to the longitudinal axis. The circular gear engages
the worm. In a preferred embodiment, the indicator assem-
bly is provided in an indicator module. A method for
dispensing measured dosages includes the steps of moving
the container along the longitudinal axis so as to cause the
worm to rotate about its axis, which causes the worm gear
to rotate about its axis.

54 Claims, 6 Drawing Sheets
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1
AEROSOL DISPENSING DEVICE

BACKGROUND OF THE INVENTION

The present invention relates generally to an aerosol
dispensing device, and in particular, to an aerosol dispensing
device having an improved dosage indicator for indicating
the number of metered dosages that have been dispensed
from, or remain in, the dispensing device.

Aecrosol dispensing devices have been developed that
include a counting or 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 dispersed in an aerosol and
administered to the patient by inhalation. In one format, the
aerosol and medicaments are contained in a canister, or
container, and dispensed in metered, or measured, dosages
with an inhalation device, or actuator boot. In such an
arrangement, it is important for the patient to be able to
ascertain the number of metered doses remaining in the
canister, 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 canister when in need of the medicament. Thus, it
may be important for the inhalation device to provide an
accurate indication of either the number of doses remaining
in the canister, or the number of doses already dispensed
therefrom.

Typically, a conventional aerosol canister includes a body
and a valve stem which can be depressed relative to the body
so as to emit the metered dose of aerosol and medicament.
The canister is usually supplied with a predetermined num-
ber 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 canister.

In operation, the canister is typically received within a
housing of the inhalation device, wherein the valve is
brought into engagement with a support block in the hous-
ing. The user administers the medicament by moving the
canister relative to the housing so as to depress the valve
stem and internal valve and thereby release a metered dose,
which is typically administered to the user through a port or
mouthpiece extending from the housing. After the dose is
administered, the valve stem, which is typically spring
loaded, biases the canister away from the support block so
as to again move the canister relative to the housing. In this
way, a metered dose of medicament is administered by each
cycle of linear reciprocal movement of the canister relative
to the housing.

Some actuator boots have indicating devices that convert
the linear reciprocal movement of the canister relative to the
housing into a one-way, or single-cycle, movement of an
indicator, wherein the indicator identifies the relative full-
ness of the canister, the number of metered doses remaining
therein or the number of doses already administered.
Although these actuator boots with indicators have provided
the advantage of generally being able to keep track of the
number of dosages, there remains room for improvement.
For example, indicating devices of this nature may include
complex moving parts which can be difficult to assemble and
expensive to manufacture. Such devices may also be sus-
ceptible to counting inaccuracies due to the configuration of
the indexing or mating parts, or require excessive amounts
of space within the housing to accommodate the relatively
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large or numerous moving parts. Others still may impede or
interfere with the airflow and medicament being dispensed
from the inhalation device. Alternatively, some devices use
electrical circuitry to count or record the dispersements.
Such devices can be relatively expensive to manufacture,
however, and require electrical power and may be more
susceptible to damage in various environments, such as
moist conditions.

SUMMARY OF THE INVENTION

Briefly stated, the invention is directed to an aerosol
dispenser for dispensing metered dosages of medicaments
from a container having a valve stem extending longitudi-
nally therefrom, wherein the valve stem is moveable
between a closed position and an open position. The con-
tainer dispenses a metered dosage when the valve stem is
moved to the open position. The dispenser includes a
housing adapted to support the container reciprocally move-
able within the housing along a longitudinal axis. The
housing has a well adapted to receive the valve stem and an
exhaust port. The well communicates with the port such that
the metered dosage of medicament is dispensed through the
port when the valve stem is moved to the open position. A
worm is rotatably mounted in the housing about an axis
transverse to the longitudinal axis and is responsive to the
movement of the reciprocal movement of the container
within the housing such that the longitudinal movement of
the container relative to the housing causes the worm to
rotate about its axis. An indicator member includes dosage
indicia visible to a user and a circular gear mounted in the
housing about an axis transverse to the axis of the worm and
non-parallel to the longitudinal axis. The circular gear
engages the worm.

In a preferred embodiment of the invention, a ratchet
wheel is rotatably mounted in the housing and is adapted to
be responsive to the reciprocal movement of the container
relative to the housing along the longitudinal axis. The
ratchet wheel is connected to the worm such that rotation of
the ratchet causes the worm gear to rotate about its axis. In
addition, an actuator member including an arm is preferably
mounted within the housing and is adapted to move in
response to the movement of the container and operably
engage the ratchet wheel so as to rotate the wheel in
response to the longitudinal movement of the container
relative to the housing. Also in the preferred embodiment,
the indicator member includes an indicator wheel coaxially
mounted with the circular gear on an axle defining the axis
of rotation of the indicator member. The dosage indicia are
applied to a surface of the indicator wheel.

In another aspect of the invention, the ratchet wheel,
worm, actuator member and indicator member are mounted
within an indicator module which is adapted to be mounted
within the dispenser housing. The module preferably includ-
ing a first and second member which are joined to form an
enclosure or housing, and which support the ratchet wheel,
worm, actuator member and indicator member therein.

In another aspect of the invention, a key member is
mounted to the container and is shaped to be received in a
recess formed in the module housing.

In yet another aspect of the invention, a method is
provided for dispensing measured dosages from the con-
tainer. The method includes the steps of moving the con-
tainer along the longitudinal axis so as to move the valve
stem to the open position wherein a metered dosage is
discharged. The longitudinal movement of the container
within the housing causes the ratchet gear to rotate a
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predetermined angular amount, which, in turn, causes the
worm to rotate about its axis. The worm then engages the
circular worm gear of the indicator member so as to rotate
the worm gear about its axis.

In yet another aspect, a method is provided for assembling
a dispenser comprising a housing, a container and a dose
counter module.

The present invention provides significant advantages
over other aerosol dispensing devices. In particular, the
worm provides for a compact drive component that does not
occupy excess space within the housing. Moreover, the
worm provides for high gear reduction ratios while main-
taining a continuous engagement with the circular worm
gear. The continuous engagement of the worm and circular
gear ensures that the accuracy of the counting device is
maintained, while simultaneously simplifying the manufac-
turing and assembly process.

The use of a circular gear having an axis non-parallel, and
preferably transverse or perpendicular to the longitudinal
movement of the container within the housing, also provides
several advantages. Importantly, the gear can be easily
mounted to the housing with an inexpensive and easy-to-
install axle. Thus, the circular gear provides for a compact
single-cycle device that fits easily into the housing, and
which maintains continuous engagement with the worm gear
for improved and accurate indexing of the indicator member.
Moreover, the components are arranged so as to not interfere
with or otherwise impede the air flow from the valve stem
to the exhaust port of the housing. In addition, the indicator
wheel, which is preferably coaxially mounted with the worm
gear, provides an ideal planar surface for displaying the
dosage indicia. The indicia can be easily viewed by the user
through the viewing window.

The module also presents several advantages. In
particular, the self-contained unit can be separately manu-
factured and installed as needed in any number of conven-
tional types of dispensing devices with minimal modifica-
tion of the housing. Moreover, the module can be easily
installed without interfering with or otherwise impeding the
air flow from the valve stem to the exhaust port and
ultimately to the patient.

The key member also presents several advantages. In
particular, differently configured key members can be
installed on containers holding different medicaments so as
to prevent the user from interchanging various medicament
containers in the dispenser and thereby alter the number of
doses being counted.

The present invention, together with further objects and
advantages, will be best understood by reference to the
following detailed description taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a dispensing device with
a viewing window revealing dosage indicia.

FIG. 2 is a perspective view of the dispensing device with
a portion of the housing cut away.

FIG. 3 is a perspective view of the indicator assembly.

FIG. 4 is a perspective view of an alternative embodiment
of the dispensing device.

FIG. 5 is a perspective view of the dispensing device
shown in FIG. 4 with a portion of the housing cut away.

FIG. 6 is a perspective view of a container, a dispenser
housing and an indicator module with a portion of the
housing cut away.
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FIG. 7 is an exploded perspective view of a container, a
dispenser housing and an indicator module with a portion of
the housing cut away.

FIG. 8 is an exploded perspective view of the indicator
module.

FIG. 9 is an exploded perspective view of the indicator
module from the opposite side as shown in FIG. 8.

FIG. 10 is an exploded perspective view of a container,
and an alternative embodiment of the dispenser housing and
the indicator module.

FIG. 11 is a perspective view of the alternative embodi-
ment of the indicator module shown in FIG. 10.

FIG. 12 is a section cut of a housing and an indicator
module mounted therein.

FIG. 13 is a top view of the indicator module.

FIG. 14 is a rear view of the indicator module.

FIG. 15 is a cross-sectional view taken along line 15—15
of FIG. 13.

FIG. 16 is a cross-sectional view taken along line 16—16
of FIG. 13.

FIG. 17 is a cross-sectional view taken along line 17—17
of FIG. 13.

FIG. 18 is a cross-sectional view taken along line 18—18
of FIG. 13.

FIG. 19 is a perspective view of an alternative embodi-
ment of the module.

FIG. 20 is a cross-sectional view taken along line 20—20
of FIG. 14.

FIG. 21 is an exploded view of a container, a key member
and an indicator module.

FIG. 22 is a top view of the key member.

FIG. 23 is a cross-sectional view of the key member taken
along line 23—23 of FIG. 22.

DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EMBODIMENTS

Referring to the drawings, and in particular FIGS. 1, 4, 6
and 7, an aerosol dispenser is shown as including a housing
10, or actuator boot, and a container 100 disposed therein.
The housing has a longitudinally extending cavity 12 shaped
to receive the container. A top portion of the housing is
generally open such that the container can be inserted in the
housing through opening 14 and be installed therein with a
bottom end 102 of the container protruding from the housing
and exposed to the user for actuation.

The term “longitudinal” as used herein is intended to
indicate the direction of the reciprocal movement of the
container relative to the housing. The terms “top,” “bottom,”
“upwardly” and “downwardly” are intended to indicate
directions when viewing the inhalation devices as shown in
the Figures, but with the understanding that the container is
inverted such that the top surface thereof is located adjacent
the bottom of the housing and vice versa.

As shown in FIGS. §, 6 and 7, a cylindrical support block
16 having a well 18 is formed in a bottom portion 22 of the
housing. An orifice 20 penetrates the support block to
communicate with a bottom portion of the well. A mouth-
piece 24, intended for insertion into the mouth of a patient,
forms an exhaust port 26 that communicates with the orifice
and well. The mouthpiece 24 extends laterally from the
housing so as to facilitate insertion of the mouthpiece into
the mouth of the patient.

The container 100 is formed as a cylindrical canister 104
having a 106 hub disposed on a top surface 108 thereof. A
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valve stem 110 extends longitudinally from the hub. The
valve stem extends coaxially from the canister and is biased
outwardly therefrom by a spring (not shown) mounted
within the canister. The container 100 is mounted in the
housing by press fitting the valve stem 110 in the well 18 of
the support block.

In a preferred embodiment, the container 100 is filled with
a pressurized aerosol and medicament which is dispensed
therefrom in specific metered doses by depressing or moving
the valve stem 110 from an extended closed position to a
depressed open position. A single metered dose is dispensed
from the container by each reciprocal, longitudinal move-
ment of the valve stem.

In operation, the opening of the valve stem is effected by
moving the container 100 reciprocally within the housing 10
along a longitudinal axis, defined by the valve stem and the
reciprocal movement of the container, by depressing the
exposed bottom end 102 of the canister relative to the
housing so as to move the valve stem 110 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 aerosol and medica-
ment through the well 18 and orifice 20 and into the exhaust
port. The aerosol and medicament are then transmitted to the
patient through the exhaust port of the mouthpiece by way
of either a self-generated or assisted airflow.

In a preferred embodiment, the container 100 is intended
to dispense a predetermined number of metered doses of
medicament. For example, conventional inhaler containers
typically hold on the order of 100 to 200 metered doses. In
operation, it is important that the patient be aware of the
number of metered doses remaining in the container such
that the patient is not caught unaware with an empty canister
when in need of the medicament.

Now referring to FIGS. 2 and 3, an aerosol dispenser is
shown as including a housing, a container mounted therein
as described above and an indicator assembly. The indicator
assembly includes a ratchet gear 32 coaxially mounted with
a worm 40 on an axle 42 in a lower portion of the housing.
Aplurality of teeth 34 are formed about the periphery of the
ratchet gear. The teeth 34 are cut or formed with a tapered
surface 36 and engagement surface 38. In a preferred
embodiment, the ratchet and worm are formed out of a hard
durable plastic. It should be understood, however, that other
materials such as metal would also work. The ratchet and
worm can be made as separate parts, or molded as a single
integral member.

In a preferred embodiment, the axle 42 and worm 40
define an axis of rotation transverse, or perpendicular, to the
longitudinal axis defined by the valve stem and reciprocal
movement of the container relative to the housing. Opposite
ends of the axle 42 are rotatably supported in the housing.

Also as shown in FIGS. 2 and 3, an indicator member 50
comprises a circular worm gear 52 and indicator wheel 58
coaxially mounted on an axle. In a preferred embodiment,
the axle 56 defines an axis of rotation transverse to the axis
defined by the worm and also transverse to the longitudinal
axis defined by the reciprocal movement of the container
relative to the housing. The axle 56 is rotatably supported in
the housing. Teeth 54 are formed around the periphery of the
worm gear 52 and are shaped to permanently engage the
worm 40. As shown in FIG. 2, the indicator wheel 58 has a
planar face 60 which is exposed to the patient through a
viewing window 28 formed in the housing.

The ratchet gear 32, worm 40, worm gear 52 and indicator
wheel 58 provide an ideal arrangement for indicating the
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number of doses remaining in the container, or the number
dispensed therefrom. In particular, relatively high reduction
ratios are made possible through use of the ratchet, worm
and worm gear without the corresponding requirement of
providing extremely fine teeth on one or more of the ratchet
gear and worm gear. Moreover, the worm and worm gear
interface avoids the associated inaccuracies introduced by
the mating, and potential skipping, of conventional spur
gears having fine teeth. Furthermore, the installation of the
indicator member is effected by the installation of a simple
axle which can be supported in a plurality of positions and
angular orientations within the housing. Importantly, the
high reduction ratio realized with the worm 40 allows for the
worm gear 52 to have a relatively small diameter, such that
it can be easily mounted within small spaces within the
housing. Indeed, as shown in FIGS. 6 and 12, the entire
indicator assembly can be mounted behind the support block
16 and below the upper surface 17 thereof such that the
assembly does not interfere with the dispensing of the
medicament from the orifice or with the airflow generated by
the patient in administering the medicament.

Referring to FIG. 5, an actuator member 70 is configured
as a post member 72 moveably supported in the housing
along an axis parallel to the longitudinal axis defined by the
reciprocal movement of the container within the housing. In
an alternative embodiment shown in FIGS. 7-9, the post
member includes an upper portion 74, a middle portion 76
and a lower portion 78. A resilient arm member 80 extends
from the middle portion of the post member and terminates
in a tapered hook member 82 shaped to selectively engage
one of the ratchet wheel teeth. The middle portion 76 is
defined by upper and lower stop surface 84, 86. A spring 88
is disposed about the lower portion 78 of the post member
and engages the lower stop surface 86 so as to bias the
actuator member upwardly against the top surface 108 of the
canister as shown in FIG. 7. Although a compression spring
is shown in the Figures, it should be understood that
cantilever, torsion, leaf and tension springs would also work
to bias the actuator member upwardly into engagement with
the container. The springs can be made of metal or plastic.

In an alternative embodiment, shown in FIGS. 2 and 3,
actuator member 90 includes locking ring 92 and a resilient
arm member 94 extending longitudinally downwardly there-
from. A longitudinal slit 96 is formed in the locking ring so
as to allow for the locking ring 92 to be expanded and
disposed around the hub 106 (shown in FIG. 5) of the
canister in a snap fit configuration such that the valve stem
of the container extends through opening 98 of the locking
ring. A distal end of the resilient arm member terminates in
a hook member 95 which is shaped to selectively engage the
teeth of the ratchet wheel.

In the operation of the preferred embodiment shown in
FIGS. 6-9, 13-18 and 20, the container is moved longitu-
dinally within the housing so as to depress the valve stem to
the open position as explained above. As the container is
moved downwardly within the housing, the actuator mem-
ber 70 is moved longitudinally downward such that the hook
member 82 engages the ratchet wheel and rotates it a
predetermined angular amount corresponding to the pitch of
the teeth. When the container is released by the patient, the
spring (not shown) within the canister biases the container
upwardly within the housing along the longitudinal axis
such that the valve stem 110 is moved to the closed position
within the container. As the container moves upwardly, the
resilient arm member 80 is biased laterally outward as a
tapered end portion of the hook member 82 slides against the
tapered surface 36 of one of the ratchet teeth. As the
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container and resilient arm member reach the top of the
stroke, wherein the valve stem is moved completely to the
closed position, the resilient arm member 80 returns to its
normal straightened configuration as the hook member 82
slips past the tapered surface of one of the teeth so as to be
positioned over the engagement surface 38 of that tooth 34
for the next cycle.

Alternatively, the operation of the ratchet wheel can be
reversed as shown in FIG. 3. In this embodiment, the
resilient arm member 94 is biased outwardly by the tapered
surface of one of the ratchet gear teeth on the downstroke.
At the bottom of the stroke, the hook member 95 slips into
an underlying relationship with the engagement surface of
the tooth. When the container is released by the patient, the
spring (not shown) within the canister biases the container
upwardly within the housing along the longitudinal axis
such that the valve stem is moved to the closed position
within the container. As the container moves upwardly with
respect to the housing, the resilient arm member 94 moves
longitudinally upward such that the hook member 95
engages the engagement surface 38 of one of the teeth and
thereby rotates the ratchet wheel an incremental amount.

In the preferred embodiment shown in FIGS. 6-9, 13-18
and 20, it is the force of the spring 88 that moves the arm
member 80 upwardly so as to return the actuator member in
preparation for another cycle. In the alternative embodiment
shown in FIGS. 2 and 3, it is the movement of the canister,
as it is biased upwardly by the internal spring acting on the
valve stem, that causes the locking ring 92 and arm member
94 to move upwardly and thereby rotate the ratchet gear.

Referring to FIGS. 8 and 17, a resilient non-return mem-
ber engages the ratchet gear adjacent the hook member so as
to ensure that the rotation of the ratchet gear is unidirec-
tional. Alternatively, the non-return member can be posi-
tioned to engage the ratchet gear opposite the actuator arm
member. The non-return member includes an end portion
adapted to engage the engagement surface of the ratchet gear
teeth. As the ratchet gear is rotated by the actuator, the
non-return member slides along the tapered surface of one of
the teeth of the ratchet wheel and does not interfere with the
rotation thereof.

The rotation of the ratchet gear causes the worm 40 to
rotate a desired predetermined amount. It should be under-
stood that the desired amount of rotation is dependent upon
the diameter of the ratchet wheel and the number of teeth
positioned thereabout. Rotation of the worm, which perma-
nently engages the teeth of the worm gear, causes the worm
gear and indicator wheel to rotate a predetermined incre-
mental amount. The amount of rotation of the indicator
wheel is dependent upon the pitch of the worm, the number
of worm threads and the pitch of the worm gear and the
number of worm gear teeth. In a preferred embodiment, the
worm has a single thread.

For ease of manufacturing, it is desirable to provide as
coarse a pitch on each of the ratchet and worm gears as
possible, although the gears are still defined as fine-toothed
gears. However, it is also intended that the indicator member
make only a single revolution (single-cycle) corresponding
to a complete evacuation of medicament from the container.
Thus, when a large number of doses (on the order of 200) are
contained within the canister, it is important for the ratchet,
worm and worm gear to provide a relatively high reduction
ratio, such that 200 linear reciprocal movements of the
actuator member correspond to one or less revolutions of the
indicator member. Because the ratchet gear and worm rotate
together, it should be understood that the number of teeth on

20

25

40

45

8

the ratchet gear and worm gear, and the number of threads
of the worm, determine the ultimate reduction ratio between
the rotation of the ratchet gear and the rotation of the
indicator wheel.

For example, when the container holds 240 metered
doses, an acceptable ratio is realized if the ratchet is made
relatively coarse with 10 teeth and the worm gear is provided
with 28 teeth. In operation, the dispensing of 10 metered
doses will cause the worm to make one complete revolution
so as to thereby move the worm gear one tooth. After 240
linear reciprocal movements, the worm gear has been
advanced by 24 teeth. Extra teeth are provided so that the
starting and ending indicia, indicating a relative fullness or
emptiness of the container respectively, are not labeled one
on top of the other.

In a preferred embodiment, shown in FIGS. 9 and 15, the
worm gear has teeth formed around only a portion of its
periphery so that a gap is formed between the teeth around
the remaining portion of the periphery. In operation, the
gears are configured so that the worm disengages from the
last tooth of the worm gear as the final prescribed dose of
medicament is dispensed. In this position, the indicia on the
indicator wheel will indicate to the user that the canister is
empty. Therefore, although the user can continue to move
the canister so as to open the valve, the resultant movement
of the actuator, ratchet gear and worm will not in turn rotate
the indicator member as the gap in the teeth on the worm
gear results in the disengagement of the worm and worm
gear. In this way, the indicator wheel is prevented from being
inadvertently rotated from a full to empty reading and then
back again to a full reading, which could confuse the user
about the number of doses remaining in the canister.

The indicator wheel 58. indicia 66 and viewing window
28 can be arranged in a variety of configurations for viewing
by the user. For example, the viewing window 28, 124 can
be configured as a rectangular shaped window as shown in
FIG. 2 or 10 respectively, as an arcuate shaped window 29
as shown in FIG. 4, wherein approximately '3 of the face of
the indicator wheel is visible at any time, as a circular shaped
window (not shown) or as any other shape allowing the user
to view the indicator wheel and the indicia located thereon.
In one embodiment, the indicia take the form of a color code,
where, for example, a portion of the wheel is colored green
to indicate the starting full position, a portion is colored
yellow to indicate a medium fullness and a portion is colored
red to indicate that the container is empty. Obviously, other
colors, shading or alpha-numerical indicia can be provided
on the indicator wheel to indicate the relative fullness or
emptiness of the container.

In an alternative embodiment, the indicator wheel can be
oriented within the housing such that either its planar face or
its circumferential surface, with indicia applied thereto, are
visible to the user through the exhaust port of the mouth-
piece.

In a preferred embodiment of the dispenser, shown in
FIGS. 6-10, 13-18 and 20, the indicator assembly is
arranged in an indicator module 120. The indicator module
120 is shaped to be received within the housing where it is
disposed around a portion of the support block 16. In
particular, the support block is spaced apart from the wall of
the dispenser housing, otherwise referred to as the actuator
boot, so as to form a donut-shaped socket in the bottom of
the housing. The module includes a module housing 130
having an inner concave surface 132 that is shaped to mate
with an outer convex surface of the cylindrical support block
and an outer convex 134 surface that is shaped to mate with
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the inner concave surface of the housing which is also
generally cylindrical. In this way, the module housing is
shaped to be received within the socket formed around the
support block. Preferably, the module housing has a semi-
circular shape and fits around a portion of the support block
opposite the orifice opening so as to not interfere with the
dispensing of the medicament, or the airflow transmitting
the medicament to the patient. In this way, the module is
maintained rearwardly of the midpoint of the support block.

As shown in FIGS. 8-9, the module preferably includes a
face portion 210 that extends from the rear convex surface
of the module and includes a module viewing window 64.
The face portion snaps into the housing viewing window
opening (circular opening not shown) so as to secure the
module thereto. As shown in an alternative embodiment in
FIGS. 10-12, the face portion includes a rectangular view-
ing window 68 and a downwardly extending locking mem-
ber 122 which extends through the dispenser viewing win-
dow opening 124 and engages a bottom wall of the housing.
It should be understood, however, that the module can be
secured within the housing by any number of conventional
means, including the use of fasteners or adhesive.
Alternatively, the module can simply be press fit into the
socket formed between the support block and housing wall.

In the embodiment shown in FIG. 8, the circular viewing
window 64 is provided in the module housing so as to
expose a substantial portion of the planar indicator wheel.
Numerical indicia, corresponding to the number of doses in
the container, are provided on the face 60 of the indicator
wheel. An arrow, or like indicator, is applied to the housing
adjacent the viewing window and provides an indication of
the number of doses remaining in the housing, or the number
dispensed therefrom, as the indicator wheel is rotated.

In another alternative embodiment, shown in FIGS. 10
and 11, the indicia are applied to a circumferential surface 62
of the indicator wheel. The module viewing window 68,
which is preferably rectangular, and indicator wheel are
arranged such that the circumference, or periphery, of the
wheel is visible through the module and dispenser viewing
windows. As with the other embodiments, the indicia can
take the form of color coding, shading, alpha-numerical
characters and the like.

As shown in FIGS. 6-10, 13-18 and 20, the indicator
assembly, or worm, worm gear, ratchet gear and indicator
member, are mounted within the module housing 130. The
housing is preferably formed from a first and second cover
member 136, 138, although it should be understood that a
single, integral piece of material would also work, as would
any plurality of members joined together. The first cover
member 136 has a vertical wall 140 defining the outer
convex surface 134 shaped to mate with the inner surface of
the housing as described above. The secondary viewing
window 142 of the module is provided in the vertical wall
140 so as to be aligned with the viewing window of the
housing when the module is installed therein. The viewing
window is framed by the face portion. The first member also
includes a pair of opposing bearing seats 144 formed on an
inner surface of the vertical wall. The bearing seats 144 are
shaped to support the ends of axle 42. A post member 146
extends upwardly from a base 150 of the first member
adjacent one of the bearing seats and has a socket 148
formed coaxially therein.

The second cover member 138 mates with the first cover
136 to form an enclosure therebetween. The second cover
member includes a vertical wall 152, a portion of which
defines the concave surface 132 shaped to mate with the
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outer surface of the support block. An upper horizontal
flange 154 extends from the vertical wall 152 and mates with
the vertical wall of the second member in overlying rela-
tionship therewith so as to close off the top of the module.
The upper flange 154 has an opening 156 formed therein
which is shaped to receive the upper portion 74 of the post
member. In one embodiment, the upper surface of the flange
is maintained parallel with or below the top surface of the
support block so as not to interfere with the container as it
is depressed toward the support block. Alternatively, the
module housing is provided with a semi-circular recess 155
shaped to receive the hub as the container is actuated
whereby the surface 108 of the container engages the upper
portion 74 and the surface 108 is positioned adjacent to the
surface 154 of the module housing when the valve is moved
to the open position. A bottom edge 158 of the vertical wall
mates with the base 130 of the first cover member to close
off the bottom of the module. The cover members are joined
by slidably engaging vertical flanges 160 on the first cover
member with grooves 162 formed on the second cover
member. Inwardly extending tabs 220 snap fit into slots 222
formed in the second cover member. Alternatively, it should
be understood that the first and second cover members can
be joined with fasteners, adhesive and the like.

When the cover members are assembled to form the
module housing, the upper portion 74 of the post member
extends through the opening in the upper flange of the first
cover member and engages the top surface 108 of the
container, which is inverted in the housing. Alternatively, the
actuator member can be attached to the hub of the container
with the locking ring as previously described. In such an
embodiment, the arm member of the actuator member
extends downwardly from the ring through the opening in
the top of the first cover member and is positioned to
selectively engage the ratchet gear. The insertion of the arm
in the opening prevents the canister and attached locking
ring from being rotated so as to move the arm member out
of position for selective engagement with the ratchet gear.

The lower portion 78 of the post member is moveably
received within the socket 148 formed in the post member
146 extending from the base of the second cover member.
Spring 88 is disposed about the lower portion 78 and
includes a lower end mounted on the post member 146. The
upper end of the spring engages the lower stop surface 86 of
the post member 72. The spring biases the post member
upwardly within the housing such that the upper portion 74
protrudes through the opening and into engagement with the
top surface of the container 108.

The worm 40 and ratchet gear 32 are rotatably supported
on the bearing seats 144 formed in the second member.
Preferably, opposite ends of axle 42 are snap fitted into the
bearing seats. The indicator member 50 is rotatably sup-
ported by the second cover member such that the worm gear
engages the worm when the cover members are joined
together. In particular, the second cover includes a pair of
downwardly opening lug members 164, 166. The axle 56 of
the indicator member is received in the first lug member 164
and a hub portion 59 positioned between the worm gear and
the indicator wheel is received within the second lug mem-
ber 166. Preferably, the axle and hub are snap fitted into the
lugs, but are permitted to freely rotate therein. When the
cover members are joined, the indicator member, and in
particular the worm gear, are trapped between the lug
members and the worm.

It should be understood that in the alternative embodiment
of FIGS. 2-5, the supporting structure for the worm and
ratchet, including the bearing seats or like supports, and the
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supporting structure for the indicator member, including the
lug members, are similar to the structure provided in the
module housing, but are integrally molded into the housing.
Similarly, a post and socket member can be intergrally
molded into the bottom of the housing so as to support the
actuator member and spring.

In an alternative embodiment shown in FIG. 19, a lower
portion 172 the outer vertical wall of the module housing is
angled so as to a mate with a housing having a similar angled
planar bottom surface. As shown in FIG. 19, the axis of
rotation of the indicator member is oriented at an angle of
approximately 45 degrees from the longitudinal axis so that
the face of the indicator wheel 60 is substantially parallel to
the angled surface of the housing. A viewing window is
provided in the angled surface 172 and is aligned with a
similar viewing window provided in the angled wall of the
dispenser housing.

Now referring to FIGS. 21-23, a key member 300 is
shown as including a base portion 302 having a recess 304
shaped to receive the top of the container. The base portion
is circular shaped and is open in the middle. The key
member is mounted on the container by press fitting a
circumferential flange 306, which forms the recess, about
the container such that the valve stem and hub passes
through an opening 308 formed in the middle of the key
member. Alternatively, the key member can be mounted to
the container with adhesive or other fasteners. The key
member also includes a key portion 310 extending down-
wardly from the base portion. The key portion is preferably
configured as a circular flange member, although other
shapes would also work.

The indicator module shown in FIG. 21 has a recess 312
formed in an upper surface of the module housing.
Preferably, the recess is formed as an arcuate shaped, or
semi-circular, slot. The actuator member 314 extends
upwardly from the module housing into the slot. The actua-
tor member 314 is maintained substantially flush with or
below the upper surface of the module 316. In this way, the
actuator cannot be actuated by a user’s finger or the like so
as to inadvertently advance the indicator member and
thereby provide an inaccurate reading of the number of
dosages remaining in the container, or the number dispensed
therefrom.

The shape or diameter of the key portion and recess are
configured so that the key portion communicates with and is
received in the recess formed in the module housing. When
the container is mounted in the dispenser housing such that
the valve stem is received in the well in the support block,
the key portion is received in the recess and engages the
actuator member.

In this way, key members having differently shaped key
portions can be applied to containers holding different types
of medicament so as to prevent the user from mixing up the
containers and dispensers. In operation, a container having
a certain key member with a specific key portion can be
installed only in a dispenser housing having a recess shaped
to receive that key portion. If the key portion does not fit the
recess, the key ring will engage the upper surface of the
module housing so as to prevent the actuation of the con-
tainer relative to the dispenser housing and the attendant
opening of the valve. This in turn prevents a user from
installing containers having different medicaments in differ-
ent dispensers, which could thereby adversely affect the
counting of doses dispensed from the container, or the
counting of the number of doses remaining therein. For
example, a key member having a key portion with a thick-
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ness of 1 mm and an inner diameter of 13 mm is prevented
from being installed in a recess having a width of 1 mm and
an inner diameter of 15 mm, and vice versa.

Although the circular configuration of the key portion and
slot shown in the figures is preferred since it allows the
container to be rotated within the dispenser housing about its
longitudinal axis, it should be understood that the key
portion and slot, or like keyhole, can be shaped in any type
of mating configuration and that the mating shapes are not
limited to the circular configuration shown in the figures.

The indicator module provides an inexpensive and accu-
rate device for counting dosages of medicament and the like.
The module can be sized for easy installation as a separate
unit in most conventional inhalation housings with minimal
modification of the housing, including providing a viewing
window in the housing in alignment with the module view-
ing window and the removal of any structure formed
between the support block and outer wall of the housing. In
addition, the module can be installed rearwardly of the
support block so as not to interfere with or otherwise impede
the air flow dispensing the medicament.

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.

What is claimed is:

1. An aerosol dispenser for dispensing metered dosages of
medicaments from a container having a valve stem extend-
ing longitudinally therefrom and moveable between a closed
position and an open position, said container dispensing said
metered dosage when said valve stem is moved to the open
position, said aerosol dispenser comprising:

a housing adapted to support said container reciprocally
moveable within said housing along a longitudinal axis,
said housing having a well adapted to receive said
valve stem and an exhaust port, said well communi-
cating with said exhaust port such that said metered
dosage of medicament is dispensed through said
exhaust port when said valve stem is moved to the open
position;

a ratchet wheel rotatably mounted in said housing and
adapted to be responsive to the reciprocal movement of
said container in said housing along said longitudinal
axis such that said longitudinal movement of said
container causes said ratchet wheel to rotate;

a worm rotatably mounted in said housing along a first
rotation axis substantially perpendicular to the longi-
tudinal axis of the movement of the container within
the housing, said worm connected to said ratchet wheel
such that rotation of said ratchet wheel causes said
worm gear to rotate about said first rotation axis; and

an indicator member comprising a circular gear engaging
said worm, said circular gear mounted in said housing
about a second axis of rotation substantially perpen-
dicular to the longitudinal axis of the movement of the
container within said housing and to the first rotation
axis of the worm, said indicator member comprising
dosage indicia visible to the user.

2. The dispenser of claim 1 further comprising an actuator
member moveably mounted in said housing, said actuator
member adapted to move in response to the movement of the
container within said housing along said longitudinal axis
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and to operably engage said ratchet wheel so as to rotate said
ratchet wheel in response to the longitudinal movement of
the container within said housing.

3. The dispenser of claim 2 wherein said actuator member
comprises an arm adapted to selectively engage and rotate
said ratchet wheel.

4. The dispenser of claim 3 wherein said actuator member
further comprises a ring adapted to engage the container,
said ring moveably mounted in said housing, wherein said
arm extends longitudinally from said ring.

5. The dispenser of claim 2 further comprising a spring
biasing said actuator member away from said selective
engagement with said ratchet wheel.

6. The dispenser of claim 5 wherein said actuator member
comprises a post having an end adapted to operably engage
said container and an arm adapted to selectively engage said
ratchet wheel, said spring disposed about and engaging said
post so as to bias said actuator member away from said
selective engagement with said ratchet wheel.

7. The dispenser of claim 5 wherein said housing further
comprises a viewing window, said dosage indicia visible to
the user through said window.

8. The dispenser of claim 1 wherein said indicator mem-
ber further comprises an indicator wheel coaxially mounted
with said circular gear, said indicator wheel having said
dosage indicia applied to a planar face of said indicator
wheel so as to be visible to the user.

9. The dispenser of claim 1 wherein said ratchet wheel and
said worm are coaxially mounted within said housing.

10. The dispenser of claim 1 further comprising a module
mounted in said housing, wherein said ratchet wheel, said
worm and said indicator member are rotatably mounted
within said module.

11. The dispenser of claim 1 wherein said housing further
comprises a mouthpiece, said mouthpiece forming said
exhaust port.

12. An aerosol dispenser for dispensing metered dosages
of medicaments from a container having a valve stem
extending longitudinally therefrom and moveable between a
closed position and an open position, said container dis-
pensing said metered dosage when said valve stem is moved
to the open position, said aerosol dispenser comprising:

a housing adapted to support said container reciprocally
moveable within said housing along a longitudinal axis,
said housing having a well adapted to receive said
valve stem and an exhaust port, said well communi-
cating with said exhaust port such that said metered
dosage of medicament is dispensed through said
exhaust port when said valve stem is moved to the open
position;

a worm rotatably mounted in said housing about a first
rotation axis transverse to said longitudinal axis, said
worm adapted to be responsive to the reciprocal move-
ment of said container in said housing along said
longitudinal axis such that said longitudinal movement
of said container causes said worm to rotate about said
first rotation axis; and

an indicator member comprising a circular gear engaging
said worm, said circular gear mounted in said housing
about a second axis of rotation transverse to the lon-
gitudinal axis of the movement of the container within
said housing and to the first rotation axis of said worm,
said indicator member comprising dosage indicia vis-
ible to the user.

13. The dispenser of claim 12 further comprising a ratchet
wheel rotatably mounted in said housing coaxially with said
worm, said ratchet wheel adapted to rotate in response to
said longitudinal movement of said container with said
housing.
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14. The dispenser of claim 13 further comprising an
actuator member moveably mounted in said housing, said
actuator member adapted to move in response to the move-
ment of the container within said housing along said longi-
tudinal axis and to operably engage said ratchet wheel so as
to rotate said ratchet wheel in response to the longitudinal
movement of the container within said housing.

15. The dispenser of claim 14 wherein said actuator
member further comprises a ring adapted to engage the
container, said ring moveably mounted in said housing,
wherein said arm extends longitudinally from said ring.

16. The dispenser of claim 14 further comprising a spring
biasing said actuator member away from said selective
engagement with said ratchet wheel.

17. The dispenser of claim 16 wherein said actuator
member comprises a post having an end adapted to operably
engage said container and an arm adapted to selectively
engage the ratchet wheel, said spring disposed about and
engaging said post so as to bias the actuator member away
from said selective engagement with said ratchet wheel.

18. The dispenser of claim 12 wherein said indicator
member further comprises an indicator wheel coaxially
mounted with said circular gear, said indicator wheel having
said dosage indicia applied to a face of said indicator wheel
visible to the user.

19. The dispenser of claim 12 wherein said housing
further comprises a viewing window, said dosage indicia
visible to the user through said viewing window.

20. The dispenser of claim 12 wherein said housing
further comprises a mouthpiece forming said exhaust port.

21. The dispenser of claim 12 further comprising a
module mounted in said housing, wherein said worm and
said indicator member are rotatably mounted within said
module.

22. An inhalation device for dispensing metered dosages
of medicaments from a container comprising:

a housing having a longitudinally extending cavity and a
well located at a bottom of said cavity, said housing
comprising a mouthpiece having an exhaust port com-
municating with said well;

said container comprising a valve stem extending longi-
tudinally therefrom and moveable between a closed
position and an open position, said container containing
a plurality of metered dosages of medicaments, said
valve stem dispensing one of said plurality of said
metered dosages when said valve stem is moved to the
open position, said container disposed in said cavity of
said housing such that said valve stem is received
within said well, said container reciprocally moveable
within said housing along said longitudinal extent of
the cavity such that said valve stem is moved between
said open and closed position by engagement with said
well;

a ratchet wheel rotatably mounted in said housing;

an actuator member moveably mounted within said hous-
ing and comprising an arm having an end portion
selectively engaging said ratchet wheel in response to
the reciprocal movement of said container in said
housing along said longitudinal axis such that said
longitudinal movement of said container and said
actuator arm causes said ratchet wheel to rotate about
a first rotation axis;

a worm rotatably mounted in said housing along said first
rotation axis transverse to the longitudinal axis of the
movement of the container within the housing, said
worm coaxially mounted to said ratchet wheel such that
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rotation of said ratchet wheel in response to the selec-
tive engagement of said arm of said actuator member
causes said worm gear to rotate about said first rotation
axis; and

an indicator member comprising a circular gear engaging

said worm and a indicator wheel coaxially mounted to
said circular gear, said circular gear and said indicator
wheel mounted to said housing on an axle defining a
second axis of rotation transverse to the longitudinal
axis of the movement of the container within the
housing and to the first rotation axis of the worm, said
indicator wheel having a planar face comprising dosage
indicia visible to the user.

23. An indicator module adapted to be received within a
acrosol dispenser housing for indicating the number of
metered dosages of medicaments dispensed from a container
disposed within said dispenser housing and having a valve
stem extending longitudinally therefrom and moveable
between a closed position and an open position along a
longitudinal axis, said container dispensing said metered
dosage when said valve stem is moved to the open position,
said dispenser housing comprising a wall and a support
block supporting said valve stem spaced apart from said
wall, said indicator module comprising:

a key member adapted to be mounted to said container;

a module housing adapted to be received within said

dispenser housing between said support block and said
wall of said housing, wherein said module housing has
a passageway shaped to receive at least a portion of said
key member as said container is disposed in said
dispenser housing; and

an indicator member mounted in said module housing,

said indicator member comprising dosage indicia.

24. The indicator module of claim 23 wherein said
module further comprises an actuator member adapted to
engage said container, said actuator member moveable
within said module housing and adapted to selectively move
said indicator member in response to the longitudinal move-
ment of said container relative to said dispenser housing.

25. The indicator module of claim 24 wherein said
module further comprises a worm rotatably mounted in said
module housing about a first axis, said worm engaging said
indicator member, said actuator member adapted to selec-
tively rotate said worm in response to the longitudinal
movement of the container within the housing.

26. The indicator module of claim 25 further comprising
a spring disposed within said module housing and engaging
said actuator member so as to bias said actuator member
upwardly within said module housing and into engagement
with said container.

27. The indicator module of claim 26 wherein said
actuator member further comprises a stop surface and
wherein said spring engages said stop surface so as to bias
said actuator member upwardly within said enclosure.

28. The indicator module of claim 24 wherein said
indicator member further comprises a gear engaging said
worm, said gear mounted in said module housing about a
second axis of rotation transverse to the first axis of the
worm.

29. The indicator module of claim 23 wherein said
module housing comprises a first and second member joined
to form an enclosure.

30. The module of claim 23 further comprising a viewing
window formed in said module housing.

31. An aerosol dispenser for dispensing metered dosages
of medicaments from a container having a valve stem
extending longitudinally therefrom and moveable between a
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closed position and an open position, said container dis-
pensing said metered dosage when said valve stem is moved
to the open position, said aerosol dispenser comprising:

a housing adapted to support said container reciprocally
moveable within said housing along a longitudinal axis,
said housing having a well adapted to receive said
valve stem and an exhaust port, said well communi-
cating with said exhaust port such that said metered
dosage of medicament is dispensed through said
exhaust port when said valve stem is moved to the open
position;

a worm rotatably mounted in said housing about a first
rotation axis transverse to said longitudinal axis, said
worm adapted to be responsive to the reciprocal move-
ment of said container in said housing along said
longitudinal axis such that said longitudinal movement
of said container causes said worm to rotate about said
first rotation axis; and

an indicator member comprising a circular gear engaging
said worm, said circular gear mounted in said housing
on an axle forming a second axis of rotation transverse
to the first rotation axis of the worm and non-parallel to
the longitudinal axis of the movement of the container
within the housing, said indicator member comprising
dosage indicia visible to the user.

32. A method for dispensing metered dosages of medica-
ments from a container having a valve stem extending
longitudinally therefrom and moveable between a closed
position and an open position, said container dispensing said
metered dosage when said valve stem is moved to the open
position, said method comprising the steps of:

providing a housing having a well and an exhaust port,
said well communicating with said exhaust port;

providing said container filled with a predetermined num-
ber of said metered dosages, said container moveably
supported in said housing along a longitudinal axis,
said container comprising a valve stem received within
said well of said housing and moveable between a
closed and open position as said container is moved
longitudinally within said housing, said container
adapted to discharge one of said metered dosages when
said valve stem is moved to the open position;

moving said container along said longitudinal axis so as
to move said valve stem to the open position and
thereby discharge one of said metered dosages through
said well and said port;
rotating a worm mounted in said housing a predetermined
angular amount in response to said longitudinal move-
ment of said container, said worm mounted along an
axis transverse to said longitudinal axis of said move-
ment of said container within said housing;

providing an indicator member mounted in said housing
about an axis transverse to the longitudinal axis and to
said axis of said worm, said indicator member com-
prising a circular gear;
engaging said circular gear with said worm so as to rotate
said circular gear about said axis transverse to said
longitudinal axis and to said axis of said worm; and

providing indicia on said indicator member to indicate the
number of metered dosages remaining in or dispensed
from said container.

33. The method of claim 32 further comprising the steps
of providing a ratchet wheel coaxially mounted to said worm
in said housing and rotating said ratchet wheel so as to rotate
said worm.
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34. The method of claim 33 further comprising the steps
of engaging an actuator member with said container such
that actuator member moves in response to the movement of
the container within the housing along said longitudinal
axis, and engaging said ratchet wheel with said actuator
member so as to rotate said ratchet wheel in response to the
longitudinal movement of the container within the housing.

35. The method of claim 34 wherein said actuator member
comprises an arm having an end adapted to selectively
engage and rotate the ratchet wheel.

36. The method of claim 35 wherein said actuator member
further comprises a ring adapted to engage the container,
said ring moveably mounted in said housing and wherein
said arm extends longitudinally from said ring.

37. The method of claim 35 further comprising a spring
biasing actuator away from said selective engagement with
said ratchet wheel.

38. The method of claim 37 further comprising a post
member mounted within said housing, said spring disposed
on said post member.

39. The method of claim 33 wherein said indicator
member further comprises a indicator wheel coaxially
mounted with said circular gear, said indicator wheel having
said indicia applied to a face of the indicator wheel visible
to the user.

40. The method of claim 33 wherein said housing further
comprises a viewing window, said indicia visible to the user
through said window.

41. The method of claim 33 wherein said ratchet wheel
and said worm are coaxially mounted within said housing.

42. An apparatus for dispensing metered dosages of
medicaments from a container, said apparatus comprising:

a dispenser housing comprising a support block and a wall
spaced apart from said support block, said support
block having a well and an orifice communicating with
said well, said dispenser housing having a cavity
formed above said support block;

said container comprising a valve stem, wherein said
container is disposed in said cavity and said valve stem
is mounted in said well of said support block;

a dose indicator module for indicating the number of
metered doses remaining in or dispensed from said
container, said dose indicator module comprising a
module housing mounted in said dispenser housing
below said container in the space between said support
block and said dispenser housing wall, wherein said
module housing has a passageway formed therein; and

a key member mounted to said container, said key mem-
ber shaped to be received in said passageway as said
valve stem of said container is mounted in said support
block.
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43. The apparatus of claim 42 wherein said dose indicator
module further comprises an indicator member visible to a
user for indicating the number of metered doses remaining
in or dispensed from said container.

44. The apparatus of claim 43 wherein said dispenser
housing further comprises a viewing window, wherein said
indicator member is visible to the user through the viewing
window.

45. The apparatus of claim 43 wherein said dose indicator
module further comprises a worm rotatably mounted in said
module housing about a first axis, said worm engaging said
indicator member.

46. The apparatus of claim 45 further comprising a ratchet
wheel coaxially mounted in said module with said worm.

47. The apparatus of claim 46 further comprising an
actuator member comprising a post member protruding from
said module housing, said post member adapted to engage
said container, said actuator member moveable within said
module housing and selectively engaging said ratchet wheel.

48. The apparatus of claim 47 further comprising a spring
disposed within said module housing and engaging said
actuator member so as to bias said post member upwardly
within said module housing.

49. The apparatus of claim 42 wherein said module
housing comprises a first and second member joined to form
an enclosure.

50. The apparatus of claim 42 wherein said indicator
module further comprises an actuator member extending
into said passageway, wherein said key member engages
said actuator member when said key member is received in
said passageway.

51. The apparatus of claim 50 wherein said indicator
module housing comprises an upper surface and wherein
said actuator member does not extend beyond said upper
surface when disengaged from said key member.

52. The apparatus of claim 42 wherein said passageway
comprises a slot.

53. The apparatus of claim 52 wherein said slot is arcuate
shaped and wherein said key member comprises a base
portion mounted to said container and a key portion extend-
ing from said base portion, said key portion shaped to be
received within said groove.

54. The apparatus of claim 53 wherein said key portion
comprises a circular flange.

3M Company Exhibit 1038

3M Company, Merck & Co., Inc., and Merck Sharp & Dohme Corp., v. AptarFrance S.A.S.

Page 18 of 19



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. :6,142,339 Page 1 of 1
DATED : November 7, 2000
INVENTOR(S) : Richard Blacker et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Title page,
Item [73], change “London, Canada” to -- London, Ontairo, Canada --.

Claim 22,
Line 38, change “a” to -- an --.

Claim 23,
Line 1, change “a” to -- an --.

Claim 39,
Line 2, change “a” to -- an --.

Signed and Sealed this

Fourth Day of December, 2001

Tihoton P bl

Attest:

NICHOLAS P. GODICI
Attesting Officer Acting Director of the United States Patent and Trademark Office

3M Company Exhibit 1038
3M Company, Merck & Co., Inc., and Merck Sharp & Dohme Corp., v. AptarFrance S.A.S.

Page 19 of 19






