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DESCRIPTION

[0001] The invention relates to a hand held medicine dosing and dispensing device.

[0002] The drug therapies used to treat or otherwise control a number of chronic diseases such as, but not limited to,
Parkinson's disease, epilepsy, cancer, depression, schizophrenia, diabetes, arthritis and asthma and diseases requiring anti-
coagulants, anti-arrhythmics and/or analgesia often have a narrow therapeutic window and produce significant side effects when
dosing is non-optimal.

[0003] The timing of doses is therefore critical to maintain drug levels within desired levels and it is important that administered
doses are as accurate as possible to reduce the effects that can otherwise arise from over or under dosing.

[0004] In order to administer as accurate a dose as possible EP 1 058 660 B1 describes a procedure for dosing a medicine for
dispensing to a single patient from a supply of equally large units or partial doses of the medicine in the form of single tablets or
pellets where each unit or partial dose contains from approximately 20 to approximately 2 weight percent of the therapeutic total
dose to be administered to the patient on a single occasion.

[0005] This procedure allows the dispensing of highly variable doses of a medicine from a single supply of the medicine.

[0006] To render this procedure suitable for use by individual patients outside of a hospital environment it is desirable to provide
a dosing and dispensing device that is portable and therefore considerably smaller than the dispensing devices typically used
within hospitals and pharmacies to store and dispense medicines. It is also desirable to provide a dosing and dispensing device
that is easily reusable in the sense that it is efficient, safe and hygienic to refill with units of medicine.

[0007] The miniaturization associated with producing a portable dosing and dispensing device has been found to encourage the
formation of bridges of tablets within the dosing and dispensing device, which impacts on the efficiency of any such device.

[0008] The formation of bridges of tables or pellets within funneled channel sections leading to outlets of tablet dispensing
devices is known and is illustrated diagrammatically in Figure 1, which shows a bridge 1 of tablets 2 formed within a funneled
channel 3 leading to an outlet 4 of a storage chamber 5.

[0009] EP 0 287 335 discloses a device that seeks to overcome the problems associated with the formation of bridges of tablets
in a funneled channel of a tablet dispensing device.

[0010] The device disclosed in EP 0 287 335 includes a feed channel having a flexible wall to agitate tablets in the feed channel.
However, in order to agitate tablets in the feed channel, the flexible wall must flex both outwardly and inwardly in order to provide
the required vibration and therefore necessitates the provision of space in an outward direction into which the wall may flex. The
requirement for this outward space results in a larger device than would otherwise be required in order to store the required
number of units of medicine.

[0011] WO 97/01157 discloses a device with a fixed storage chamber and an impactes provided therein.

[0012] According to the invention as defined in claim 1, there is provided a hand held medicine dosing and dispensing device
comprising a housing including a storage chamber to store discrete units of medicine; a feed assembly located between the
storage chamber and a dispenser to feed individual units of medicine from the storage chamber to the dispenser; and an
impacter operably associated with the storage chamber to agitate units of medicine stored in the storage chamber, characterised
in that the impacter includes a rigid element fixedly connected at or towards one end to a wall of the storage chamber and
operably associated at or towards a second end with an actuating mechanism that deflects the second end of the impacter
towards the wall of the storage chamber to strain the impacter such that, when released, the strained impacter moves towards the
interior of the storage chamber and impacts against the units of medicine.

[0013] The provision of an impacter in the form of a rigid element fixedly connected at or towards one end to a wall of the storage
chamber results in a means for agitating units of medicine stored within the storage chamber that requires minimal space in an
outward direction to operate. It therefore allows the amount of useful storage space within the dosing and dispensing device in
percentage terms to be maximized.

[0014] To allow for efficient, safe and hygienic refilling of the dosing and dispensing device, the storage chamber is provided in a
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removable cassette that is releasably engageable within the housing.
[0015] This allows the use of cassettes that are refilled within a pharmacy and delivered to a patient in a sealed condition.

[0016] In embodiments of the invention in which the storage chamber is provided in a removable cassette, the cassette and the
housing preferably include mutually engageable latch members that interengage on insertion of the cassette into the housing to
retain the cassette within the housing. In such embodiments, the dosing and dispensing device also preferably includes an
ejection mechanism that is selectively operable to disengage the latch members and allow removal of the cassette from the
housing.

[0017] The provision of an ejection mechanism means the cassette and housing can be formed such that any outer surfaces of
the cassette are flush with adjacent outer surfaces of the housing when the cassette is inserted into the housing, which enhances
the outer appearance of the dosing and dispensing device.

[0018] According to a second example there is provided a hand held medicine dosing and dispensing device comprising a
housing including a storage chamber to store discrete units of medicine; and a feed assembly located between the storage
chamber and a dispenser to feed individual units of medicine from the storage chamber to the dispenser, wherein the storage
chamber is provided in a removable cassette that is releasably engageable within the housing and characterised in that the
cassette and the housing include mutually engageable latch members that engage on insertion of the cassette into the housing to
retain the cassette within the housing, and the dosing and dispensing device further includes an ejection mechanism that is
selectively operable to disengage the latch members and allow removal of the cassette from the housing.

[0019] In embodiments where it is important to prevent illegitimate or otherwise unauthorized access to the units of medicine, the
ejection mechanism may be adapted so that it is only operable to disengage the latch members and allow removal of the cassette
from the housing when the storage chamber of the cassette is empty.

[0020] In such an embodiment, the provision of a cassette having outer surfaces that are flush with adjacent outer surfaces of
the housing when the cassette is inserted into the housing may reduce the risk of someone being able to force the cassette out of
the housing in order to gain unauthorized access to the units of medicine.

[0021] To determine whether the storage chamber of a cassette is empty, the dosing and dispensing device preferably includes
one or more sensors. -

[0022] One of the cassette and the housing may include latch members in the form of elongate projections engageable, when
the cassette is received within the housing, with latch members in the form of corresponding openings provided in the other of the
cassette and the housing. In such embodiments, the dosing and dispensing device preferably includes one or more biasing
members to bias each of the elongate projections into engagement with the corresponding opening when the cassette is received
within the housing.

[0023] Preferably the dispenser includes a dispensing chamber to collect and hold individual units of medicine fed from the
storage chamber via the feed assembly, the dispensing chamber including a dispensing outlet selectively openable to dispense
units of medicine held in the dispensing chamber.

[0024] In order to effect opening of the dispensing outlet, the dispensing chamber may be movable between a first position in
which the dispensing outlet is closed and a second position in which the dispensing outlet is open. In such embodiments the
dispenser may further include a motor to effect movement of the dispensing chamber between its first and second positions.

[0025] It is envisaged that in other embodiments the dispenser may omit the dispensing chamber and the feed assembly may
communicate directly with a dispensing outlet.

[0026] The feed assembly preferably includes a feed wheel defining a plurality of feed pockets about its circumference. The feed
wheel is rotatable in a first direction to move the feed pockets sequentially into alignment with a feed channel of the storage
chamber to each receive a unit of medicine. On further rotation of the feed wheel in the first direction, the feed pockets are moved
sequentially into alignment with the dispenser so as to feed the received units of medicine sequentially to the dispenser.

[0027] The feed wheel is preferably located in the cassette. Such an arrangement results in the provision of a sealed feed
assembly and therefore minimizes the risk of the introduction of contaminants into the feed assembly during replacement of the
cassette, for example.
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[0028] The dispenser may also form part of the cassette, the feed wheel being located between the storage chamber and the
dispenser, and thereby also minimizing the risk of the introduction of contaminants into the dispenser during replacement of the
cassette.

[0029] The dosing and dispensing device preferably includes a motor to drive the feed wheel, the drive motor preferably being
controllable to drive the feed wheel to rotate in the first direction so as to feed a predetermined number of units to the dispenser.

[0030] Where an ejection mechanism is provided to eject the cassette from the housing, the drive motor also preferably forms
part of the ejection mechanism and is controllable to drive the feed wheel to rotate in a second direction to disengage the latch
members and allow removal of the cassette from the housing.

[0031] In such embodiments, the feed wheel may include a drive shaft and the drive motor may include a drive gear engageable
with an end of the drive shaft. The end of the drive shaft defines a pair of sloped contact surfaces, each contact surface
terminating in a shoulder against which the drive gear engages on rotation in a first direction and the sloped contact surfaces
defining cam surfaces along which the drive gear travels causing movement of the cassette relative to the housing on rotation of
the drive motor in the second direction to disengage the latch members.

[0032] The dosing and dispensing device may further include a biasing member to expel the cassette on disengagement of the
latch members.

[0033] In preferred embodiments, the feed wheel defines the actuating mechanism and the impacter is operably associated at or
towards its second end with the feed wheel.

[0034] In order to effect deflection of the impacter, the feed wheel may include a plurality of equidistantly spaced fins protruding
outwards from its outer circumference, adjacent fins defining the feed pockets therebetween. Rotation of the feed wheel in the
first direction moves each of the fins sequentially into engagement with a front face of the second end of the impacter. Continued
rotation of the feed wheel causes deflection of the second end of the impacter towards the wall of the storage chamber as the
respective fin is moved across the front face of the second end of the impacter and out of engagement therewith.

[0035] This arrangement effects the movement required to cause repeated agitation of the units of medicine stored in the
storage chamber during dispensing of a number of units of medicine and therefore assists in ensuring that units of medicine
stored in the storage chamber do not form a bridge during dispensing. It therefore assists in improving the efficiency of the dosing
and dispensing device.

[0036] In embodiments where the feed wheel is located in the cassette, rotation of the feed wheel in the second direction
preferably moves an adjacent one of the fins into engagement with a second face of the second end of the impacter such that the
second end of the impacter blocks further rotation of the feed wheel in the second direction.

[0037] In other embodiments, the impacter may be formed from a magnetic material and the actuating mechanism may include
an electro-magnet selective operable to cause deflection of the second end of the impacter towards the wall of the storage
chamber.

[0038] The dosing and dispensing device preferably includes a controller to control operation of the dosing and dispensing
device, and such controller preferably being programmable to prompt a user to activate the dosing and dispensing device to

dispense a predetermined number of units of medicine at one or more predetermined times.

[0039] The dosing and dispensing device may includes a display to display information to a user, which allows the dosing and
dispensing device to display, for example, time, medication and/or dosage size.

[0040] The dosing and dispensing device also preferably includes a data input device to enter data into the controller and effect
operation of the dosing and dispensing device in accordance with the input data.

[0041] The provision of a data input device allows a user to influence operation of the dosing and dispensing device in
dependence on the user's symptoms, for example.

[0042] Preferably the display and the data input device are provided in the form of a touch-sensitive screen.
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[0043] In such embodiments a visual analogue scale (VAS) may be selectively displayed on the screen to facilitate the input of
data, and the visual analogue scale (VAS) may be displayed on the screen when the dosing and dispensing device dispenses
one or more units of medicine.

[0044] In particularly preferred embodiments, the dosing and dispensing device includes a memory to store times of dosing and
dose sizes provided and thereby maintain an electronic log function. This in turn can be used to monitor dosage compliance. In
such embodiments the dosing and dispensing device may not necessarily require the provision of an input device.

[0045] The dosing and dispensing device may include a settable alarm that emits sound or light, and/or causes the dispensing
device to vibrate at one or more predetermined times. This helps to ensure that the user dispenses the required number of units
of medicine and takes his or her dose of the medicine within the therapeutic window associated with the medicine.

[0046] In order to prevent illegitimate or otherwise unauthorized dosing and dispensing of units of medicine, the dosing and
dispensing device may include a lock. This reduces the risk of children, for example, dosing and dispensing units of medicine from
the dispensing device.

[0047] The cassette may include a readable marker and a controller in the device may include a reader to read the marker on
the cassette and thereby allow the controller to identify the medicine contained in the cassette.

[0048] This arrangement permits the controller to be pre-programmed to function in a number of predetermined modes of
operation, each mode of operation being specific to a particular medicine, and to then select the mode of operation applicable to
the medicine contained in the cassette once it has identified the medicine contained in the cassette.

[0049] A preferred embodiment of the invention will now be described, by way of a non-limiting example, with reference to the
accompanying figures in which:

Figure 1 illustrates the formation of a bridge of tablets within a funneled channel section;

Figures 2 and 3 show a hand held medicine dosing and dispensing device according to an embodiment of the invention;

Figure 4 shows a cross-sectional view of a cassette of the hand held medicine dosing and dispensing device of Figures 2 and 3;
Figures 5 to 8 illustrate operation of an impacter of the hand held medicine dosing and dispensing device of Figures 2 and 3;
Figures 9 and 10 show internal controls of the hand held medicine dosing and dispensing device of Figures 2 and 3;

Figure 11 shows a rear face of the cassette of Figure 4;

Figures 12A and 12B illustrate operation of a dispensing chamber of a dispenser of the cassette of Figure 4; and

Figures 13 and 14 show front and rear perspective views of a drive motor of the hand held dosing and dispensing device of
Figures 2 and 3.

[0050] A hand held medicine dosing and dispensing device 10 according to an embodiment of the invention is shown in Figures
2 and 3.

[0051] The dosing and dispensing device 10 is comparable in size with other hand held devices such as, for example, mobile
telephones, thereby rendering the dosing and dispensing device 10 suitable for use as a hand held device. It is envisaged that in
other embodiments the size and shape of the dosing and dispensing device 10 may be varied to render the dosing and
dispensing device 10 suitable for users having limited dexterity, for example.

[0052] The dosing and dispensing device 10 includes a housing 12 including a storage chamber 14 to store discrete units of
medicine 16 and a feed assembly 18 located between the storage chamber 14 and a dispenser 20. The dosing and dispensing
device 10 also includes an impacter 22 (Figure 4) that is operably associated with the storage chamber 14 to agitate units of
medicine 16 stored in the storage chamber 14.

[0053] As can be seen from Figure 4, the impacter 22 includes a rigid element 24 fixedly connected at one end 26 to a wall 28 of
the storage chamber 14. The impacter 22 is operably associated at a second end 30 with an actuating mechanism 32 that
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deflects the second end 30 of the impacter 22 towards the wall 28 of the storage chamber 14 to strain the impacter 22 such that,
when released, the strained impacter 22 moves towards the interior 34 of the storage chamber 14 and impacts again units of
medicine 16 stored therein.

[0054] In the embodiment shown in Figures 2 and 3, the dosing and dispensing device 10 includes a storage chamber 14
provided in a removable cassette 36 that is releasably engageable with the housing 12.

[0055] In other embodiments, not part the invention, it is envisaged that the storage chamber 14 may be permanently located
within the housing 12, the housing 12 including an opening to permit access to the storage chamber 14 to permit refilling thereof.

[0056] The housing 12 and cassette 36 include mutually engageable latch members that interengage on insertion of the
cassette 36 into the housing 12 to retain the cassette 36 within the housing 12. The dosing and dispensing device 10 also
includes an ejection mechanism that is selectively operable to disengage the latch members and allow removal of the cassette 36
from the housing 12.

[0057] This allows the provision of a cassette 36 that, when received in the housing 12, has an external surface 38 that sits flush
with an adjacent outer surface 40 of the housing 12, which enhances the appearance of the dosing and dispensing device 10.

[0058] The latch members include elongate projections 42 provided on an upper face 44 of the cassette 36 and extending in the
direction in which the cassette 36 is inserted into and withdrawn from the housing 12.

[0059] The latch members also include correspondingly shaped and sized openings 46 (Figures 9 and 10) provided on an inner
surface 48 of an upper face 50 of the housing 12. The openings 46 are located on the inner surface 48 so as to be aligned with
the projections 42 provided on the cassette 36. Accordingly, when the cassette 36 is fully inserted into the housing 12, the
elongate projections 42 are received within the respective openings 46. This engagement prevents sliding withdrawal of the
cassette 36 from the housing 12.

[0060] In the embodiment shown in Figures 2 and 3, first and second leaf springs 52a,52b are provided on an inner surface 54
of the lower face 56 of the housing 12. The first and second leaf springs 52a,52b are located within an internal cavity 58 of the
housing 12 in which the cassette 36 is received and act on the cassette 36 to bias the cassette 36 towards the inner surface 48 of
the upper face 50 of the housing 12. The leaf springs 52a,52b thereby bias the projections 42 into engagement with the
respective openings 46.

[0061] On insertion of the cassette 36 into the internal cavity 58 of the housing 12, a leading end face 60 of each of the
projections 42 contacts the inner surface 54 of the lower face 56 of the housing 12. To assist sliding movement of this leading
end 60 over the inner surface 54, the leading end 60 of each projection 42 is beveled as shown in Figures 11 and 12.

[0062] On continued sliding movement of the cassette 36 into the internal cavity 58, the leading end 60 engages the respective
opening 46 in the inner surface 48 of the upper face 50 of the housing 12, this engagement serving to guide and locate the
remainder of the projection 42 into the respective opening 46. Consequently, as well as acting to retain the cassette 36 within the
housing 12, engagement of the projections 42 in the openings 46 during insertion of the cassette 36 into the housing 12 acts to
guide and locate the cassette 36 in the internal cavity 58 of the housing 12.

[0063] On insertion of the cassette 36 into the internal cavity 58, a spring support 62 (Figure 9) provided on an end wall 64 of
the cassette 36 engages against an engagement surface 66 of a biasing member 68, which is moveably mounted on the inner
surface 48 of the upper face 50 of the housing 12.

[0064] Engagement of the spring support 62 against the engagement surface 66, on insertion of the cassette 36 into the internal
cavity 58, causes displacement of the biasing member 68 towards an opposed wall (not shown) of the housing 12. This in turn
causes engagement of an opposite side of the engagement surface 66 against a coiled spring (not shown) located within the
biasing member 68. The coiled spring is fixed at an end remote from the engagement surface 66 such that displacement of the
biasing member 68 towards the opposed wall causes compression of the coiled spring such that the coiled spring acts on the
engagement surface 66 so as to bias the biasing member 68 away from the opposed wall. As a result the biasing member 68
biases the cassette 36 in an outward direction relative to the internal cavity 58 of the housing 12.

[0065] The biasing force provided by the coiled spring located within the biasing member 68 may be adjusted by adjusting the
degree of compression present within the coiled spring prior to engagement of the spring support 62 against the engagement
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surface 66. The greater the degree of compression present in the coiled spring prior to such engagement the greater the biasing
force provided on engagement of the spring support 62 against the engagement surface 66, and vice versa. This is
advantageous in that it allows adjustment of the force applied to the cassette 36 during ejection of the cassette 36 from the
housing 12, which is described below.

[0066] Engagement of the projections 42 within the openings 46 retains the cassette 36 within the internal cavity 58 of the
housing 12 against the bias provided by the compression spring via the biasing member 68.

[0067] In the embodiment shown in Figures 2 and 3, the dispenser 20 includes a dispensing chamber 72 (Figures 12A and 12B)
to collect and hold individual units of medicine 16 from the storage chamber 14 via the feed assembly 18. The dispensing
chamber 72 includes a dispensing outlet 74 that is selectively openable to dispense units of medicine 16 held in the dispensing
chamber 72.

[0068] The dispenser 20 forms part of the cassette 36 and the dispensing chamber 72 is movable between a first position
(Figure 12A) in which the dispensing outlet 74 is closed and a second position (Figure 12B) in which the dispensing outlet 74 is
open.

[0069] In the first position of the dispensing chamber 72 the dispensing outlet 74 is aligned with a base wall 76 of the cassette
36, the base wall 76 thereby closing the dispensing outlet 74.

[0070] In the second position of the dispensing chamber 72 the dispensing outlet 74 is aligned with an opening 78 provided in
the base wall 76 of the cassette 36, the opening 78 thereby opening the dispensing outlet 74.

[0071] Movement of the dispensing chamber 72 between its first and second positions is effected by means of a first drive motor
80 (Figure 10) that is operable to drive linear movement of a drive member 82 (Figures 9 and 10) in first and second directions.
The drive member 82 defines a recess 84 at a free end 86 to receive a peg 88 protruding from the dispensing chamber 72
through a slot 90 provided in a side wall 92 of the cassette 36. Through engagement of the drive member 82 with the peg 88,
movement of the drive member 82 causes movement of the peg 88 from one end of the slot 90 to the other and back, and
thereby results in movement of the dispensing chamber 72 from its first position to its second position and back to its first position.

[0072] In other embodiments it is envisaged that the dispenser 20 may not include a dispensing chamber 72, and the feed
assembly 18 may feed the units of medicine 16 direct to a permanently open dispensing outlet 74 of the dispenser 20.

[0073] The feed assembly 18 includes a feed wheel 94 (Figure 4) defining a plurality of feed pockets 96 about its circumference.
In the embodiment shown in Figures 2 and 3 the feed wheel 94 is located in the cassette 36 between the storage chamber 14 and
the dispenser 20.

[0074] The feed wheel 94 is mounted to rotate so that rotation in a first direction, which is depicted by arrow A in Figure 4, moves
the feed pockets 96 sequentially into alignment with a feed channel 98 of the storage chamber 14 to each receive a unit of
medicine 16.

[0075] On further rotation of the feed wheel 94 in the first direction, the feed pockets 96 are moved sequentially into alignment
with an inlet of the dispensing chamber 72 of the dispenser 20 to feed the respective units of medicine 16 into the dispensing
chamber 72 dispenser 20.

[0076] The dosing and dispensing device 10 includes a second drive motor 100 (Figures 9, 10, 13 and 14) to drive the feed
wheel 94 to rotate, the second drive motor 100 being mounted on the inner surface 48 of the upper face 50 of the housing 12.

[0077] On insertion of the cassette 36 into the internal cavity 58 of the housing 12, a drive gear 102 (Figure 13) engages a drive
shaft 104 (Figures 11, 12A and 12B) that protrudes from the upper face 44 of the cassette 36.

[0078] The drive shaft 104 is formed to define sloped edges 106,108 that terminate in shoulders 110,112 (Figures 12A and
12B).

[0079] The drive gear 102 includes an elongate lug 114 that engages the shoulders 110,112 and, on rotation of the second
drive motor 100 in a first direction, drives the drive shaft 104 to rotate. This in turn causes the feed wheel 94 to rotate in the first
direction.
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[0080] As can be seen from Figures 9, 10, 13 and 14, the second drive motor 100 includes electrical contacts 116. These
electrical contacts 116 engage corresponding contacts (not shown) on the cassette 36 on insertion of the cassette 36 into the
internal cavity 58 of the housing 12.

[0081] In the embodiment shown in Figures 2 and 3, the drive shaft 104 is operable by hand to effect rotation of the feed wheel
94 in the first direction when the cassette 36 is removed from the housing. Such operation allows a user to feed units of medicine
16 from the storage chamber 14 of the cassette 36 in the event, for example, that a fault occurs within the dosing and dispensing
device 10 that prevents a user from operating the dosing and dispensing device 10 to prepare and dispense a dose of the
medicine contained within the storage chamber 14.

[0082] In other embodiments, where it is desirable to prevent unauthorized or illegitimate access to the units of medicine 16, the
drive shaft 104 may be locked against manual rotation so that units of medicine 16 may only be accessed when the cassette 36 is
mounted within the housing 12 of the dosing and dispensing device 10. In such embodiments the cassette 36 may also be sealed
so as to prevent unauthorized access to any units of medicine 16 stored in the storage chamber 14 of the cassette 36.

[0083] The dosing and dispensing device 10 also includes a sensor in the form of a photocell 117 (Figure 14) arranged relative
to the inlet of the dispensing chamber 72 to detect movement of units of medicine 16 from feed pockets 96 of the feed wheel 94
into the dispensing chamber 72.

[0084] The sensor monitors the movement of units of medicine 16 moving from the feed pockets 96 of the feed wheel 94 into the
dispensing chamber 72. The information provided by the sensor allows movement of the second drive motor 100 to be controlled
to drive the feed wheel 94 in the first direction so as to feed a predetermined number of units of medicine 16 to the dispenser 20.

[0085] The sensor also allows the dosing and dispensing device 10 to determine when the storage chamber 14 is empty.

[0086] More specifically, in use, the second drive motor 100 drives the feed wheel 94 to rotate so as to feed units of medicine 16
from the storage chamber 14 of the cassette 36, via the feed pockets 96, to the dispensing chamber 72.

[0087] During this movement, the photocell 117 is located relative to the inlet of the dispensing chamber 72 so as to enable the
dosing and dispensing device 10 to be able to determine the number of units of medicine 16 that are fed into the dispensing
chamber 72.

[0088] The second drive motor 100 is controlled to continue to drive rotation of the feed wheel 94 until the dosing and
dispensing device 10 determines via the photocell 117 that the required number of units of medicine 16 have been fed into the
dispensing chamber 72, at which point the second drive motor 100 stops driving rotation of the feed wheei 94.

[0089] This arrangement means that the feed wheel 94 continues to turn to deliver units of medicine 16 into the dispensing
chamber 72 until the required number of units of medicine 16 is fed into the dispensing chamber 72. It thereby ensures that the
required number of units of medicine 16 is fed into the dispensing chamber 72 regardless of whether or not one of the feed
pockets 96 fails to receive and feed a unit of medicine 16 from the storage chamber 14 to the dispensing chamber 72 during
rotation of the feed wheel 94.

[0090] If the photocell 117 identifies a number of consecutive empty feed pockets 96 exceeding a predetermined number during
rotation of the feed wheel 94, the dosing and dispensing device 10 determines that the storage chamber 14 is empty.

[0091] Preferably the dosing and dispensing device 10 determines that the storage chamber 14 is empty if the photocell 117
identifies more than six consecutive empty feed pockets 96 being aligned with the inlet of the dispensing chamber 72 during
rotation of the feed wheel 94.

[0092] In other embodiments, depending on the nature of the units of medicine 16, and the ease with which the units of medicine
16 move from the storage chamber 14 into the feed pockets 96, the predetermined number of consecutive empty feed pockets
required to determine whether the storage chamber 14 is empty may increase or decrease.

[0093] In order to eject the cassette 36 once the storage chamber 14 is empty, or early if the patient wishes to replace the
cassette 36 with a cassette 36 containing a different medicine or to gain direct access to the units of medicine contained within
the cassette 36, the second drive motor 100 may be driven in a second, opposite, direction.
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[0094] Rotation of the second drive motor 100 in the opposite direction causes the lug 114 to travel along the sloped edges
106,108 on the drive shaft 104. Since the drive gear 102 is fixe d relative to the upper face 50 of the housing 12, movement of
the lug 114 along the sloped edges 106,108 causes movement of the cassette 36 away from the inner surface 48 of the upper
face 50 of the housing 12. This movement in turn moves the projections 42 out of engagement with the openings 46 and the bias
provided by the compressed spring located within the biasing member 68 pushes the cassette 36 in an outward direction and
thereby ejects the cassette 36 from the housing 12.

[0095] Once the cassette 36 is ejected, a user may insert a replacement cassette 36 into the dosing and dispensing device 10 in
order to replenish or change the supply of medicine contained within the dosing and dispensing device 10.

[0096] In other embodiments it is envisaged that the second drive motor 100 may only be driven in the second, opposite,
direction once the sensors have determined that the storage chamber 14 of the cassette 36 is empty. In such embodiments,
controlled operation of the ejection mechanism prevents unauthorized or otherwise illegitimate access to the units of medicine 16
stored within the storage chamber 14 of the cassette 36.

[0097] In such embodiments the provision of an external surface 38 of the cassette 36 that is flush with the adjacent outer
surface 40 of the housing 12 is advantageous in that it reduces the possibility of someone seeking to prise the cassette 36 out of
the housing 12.

[0098] In the embodiment shown in Figures 2 and 3, the feed wheel 94 defines the actuating mechanism 32 with which the
second end 30 of the impacter 22 is operably associated.

[0099] In particular, the feed wheel 94 includes a plurality of equidistantly spaced fins 118 protruding outwardly from its outer
circumference, adjacent fins 118 defining the feed pockets 96 therebetween.

[0100] The length of each of the fins 118 is such that rotation of the feed wheel 94 in the first direction moves each of the fins
118 sequentially into engagement with a front face 120 of the second end 30 of the impacter 22, as shown in Figure 5. Continued
rotation of the feed wheel 94 causes deflection of the second end 30 of the impacter 22 towards the wall 28 of the storage
chamber 14 as the respective fin 118 is moved across the front face 120 (Figures 6 and 7) until the fin 118 moves out of
engagement with the second end 30 of the impacter 22 (Figure 8).

[0101] Once the respective fin 118 moves out of engagement with the front face 120 of the second end 30 of the impacter 22,
the strained impacter 22 moves towards the interior 34 of the storage chamber 14 and impacts against units of medicine 16
stored therein.

[0102] The free end of each fin 118 that contacts the second end 30 of the impacter 22 is shaped so as to present a curved face
122 to the front face 120 of the second end 30 of the impacter 22 so as to facilitate movement over the front face 120.

[0103] The curved face 122 terminates in a shoulder 124 that is brought into engagement with a rear face 126 of the second
end 30 of the impacter 22 in the event the feed wheel 94 is driven to rotate in a second, opposite, direction. This engagement
together with the relative positions of the second end 30 of the impacter 22 and the free end of the fin 118 when the impacter 22
is in its unstrained condition means that the second end 30 of the impacter 22 blocks further rotation of the feed wheel 94 in the
second direction.

[0104] In other embodiments of the invention it is envisaged that movement of the second end 30 of the impacter 22 towards the
wall 28 of the storage chamber 14 may be effected by other means.

[0105] In one other such embodiment the impacter 22, or at least the second end 30 of the impacter 22, is formed from, or
coated with, a magnetic material and an electro-magnet is provided in the storage chamber 14.

[0106] On the application of a current to the electro-magnet, the magnetic field produced by the electro-magnet causes
deflection of the second end 30 of the impacter 22 towards the wall 28 of the storage chamber 14 so as to strain the impacter 22.

[0107] In such an embodiment, the electro-magnet may be mounted on the wall 28 of the storage chamber 14 and the magnetic
field produced by the electro-magnet may attract the second end 30 of the impacter 22 towards the wall 28 of the storage

chamber 14.

[0108] The second end 30 of the impacter 22 is released, allowing the strained impacter 22 to move towards the interior 34 of
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the storage chamber 14, on removal of the current to the electro-magnet.

[0109] As can be seen from Figures 5 to 8, the dosing and dispensing device 10 includes a separating element 128 located
above the feed wheel 94 and adjacent the impacter 22 so as to prevent units of medicine 16 becoming jammed between a feed
pocket 96 in the feed wheel 94 already containing a unit of medicine 16 and the impacter 22. The separating element 128
presents a sloped face 130 towards the interior 34 of the storage chamber 14 so as to direct the units of medicine towards the
feed channel 98 of the storage chamber 14. The separating element 128 also presents a curved face 132 to the feed wheel 94
so as to allow the tips of the fins 118 to travel past the separating element 128.

[0110] The dosing and dispensing device 10 shown in Figures 2 and 3 includes a programmable controller to prompt a user to
dispense units of medicine 16 at one or more pre-determined times throughout the day.

[0111] At the or each predetermined time, the controller activates an alarm provided in the dosing and dispensing device 10 to
emit sound or light and/or causes the dosing and dispensing device 10 to vibrate so as to alert the user to dispense units of
medicine 16 and take his or her dose of the medicine within a therapeutic window associated with the medicine.

[0112] In the event the user does not respond to an initial alarm, the controller may be programmed to emit one or more further
alarms within a predetermined time from the first alarm.

[0113] When the user is alerted to the need to dispense units of medicine 16, a message delivered on a display 134 provided on
an outer surface 136 of the upper face 50 of the housing 12 prompts the user to enter a code into the dosing and dispensing
device 10 via a data input device.

[0114] In the embodiment shown in Figures 2 and 3, the display 134 is provided in the form of a touch-sensitive screen, which
also functions as the data input device.

[0115] On entry of the correct code, the dosing and dispensing device 10 is unlocked and a message delivered on the display
134 prompts the user to activate the dosing and dispensing device 10 to feed either a predetermined number of units of medicine
16 into the dispensing chamber 72 or prompts the user to identify the dose of medicine he or she requires.

[0116] In other embodiments it is envisaged that the data input device may be provided in the form of a keypad mounted on the
outer surface 136 of the upper face 50 of the housing 12.

[0117] It is also envisaged that in other embodiments the lock may be omitted.

[0118] Following the required response from the user, the controller operates the second drive motor 100 to operate the feed
wheel 94 to feed the number of units of medicine 16 into the dispensing chamber 72 that will provide the required dose of
medicine to the user.

[0119] During operation of the feed wheel 94 to feed units of medicine 16 into the dispensing chamber 72, a sensor, preferably
provided in the form of a photocell, senses the movement of each unit of medicine 16 that passes from the feed wheel 94 into the
dispensing chamber 72. This allows the controller to count the number of units of medicine 16 that are fed into the dispensing
chamber 72.

[0120] Once the sensor has counted the required number of units of medicine 16 being fed into the dispensing chamber 72, the
controller ceases operation of the second drive motor 100 and thereby ceases operation of the feed wheel 94.

[0121] The first motor 80 is then operated to cause movement of the dispensing chamber 72 from its first position to its second
position so as to open the dispensing outlet 74 of the dispenser 20 and dispense the dose of medicine held in the dispensing
chamber 72 to the user.

[0122] In other embodiments, it is envisaged that the dosing and dispensing device 10 will automatically feed a predetermined
number of units of medicine 16 to the dispensing chamber 72 once the dosing and dispensing device 10 is unlocked.

[0123] The controller may display further messages before, during or after operation of the second drive motor 100 to prompt
the user to respond to questions concerning the nature of any symptoms he or she may be experiencing via the data input
device.
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[0124] In the embodiment shown in Figures 2 and 3, where the display 134 is a touch-sensitive screen, responses to these
questions may be input via a visual analogue scale (VAS) displayed on the display 134. This allows a user to provided information
concerning pain levels, for example, via the use of a straight line scale extending from zero, meaning no pain, to ten, meaning
intolerable pain.

[0125] The information provided by the patient to the questions posed, via the data input device, is stored within a memory
provided in the dosing and dispensing device 10 and may be accessed on the display 134 of the dosing and dispensing device
10 or by connecting the dosing and dispensing device 10 to a computer via a USB port, for example.

[0126] This facility allows a user and his or her physician to monitor the user's symptoms at the time of drug intake, for example,
which may be particularly beneficial for the user and the physicial in the dose-finding process.

[0127] As well as storing data input by the user, the memory provided in the dosing and dispensing device 10 may record the
times at which the dosing and dispensing device 10 is activated to prepare a dose of medicine and dispense that dose. It may
also record the dose prepared and dispensed each time in terms of the number of units of medicine 16. This information provides
an electronic log, which may be accessed by connecting the dosing and dispensing device 10 to a computer, and provides a
means for monitoring dosage compliance.

[0128] In embodiments not shown in the figures, the cassette 36 includes a readable marker (not shown) identifying the medicine
contained within the storage chamber 14 of the cassette 36. Areader provided within the inner cavity 58 of the housing 12 of the
dosing and dispensing device 10 reads the readable marker is read on insertion of the cassette 36 into the inner cavity 58, and
allows the controller within the dosing and dispensing device 10 to identify the medicine.

[0129] In such embodiments, the controller may be programmed to function in a number of predetermined modes of operation,
each mode of operation being specific to a particular medicine, and to then select the mode of operation applicable to the
medicine contained in the cassette 36 once it has identified the medicine contained in the cassette 36.

[0130] The provision of a readable marker is advantageous in circumstances where there are insufficient units of medicine
contained within a cassette to allow the dosing and dispensing device 10 to feed the required number of units of medicine 16 to
the dispensing chamber 72 in a single operation. In such circumstances the dispensing outlet 74 of the dispenser 20 may be
opened to dispense the units of medicine 16 held in the dispensing chamber 72 and the empty cassette 36 is replaced with a
replacement cassette 36. The controller may check that the replacement cassette 36 contains the same medicine before
operating the second drive motor 100 to continue to feed the units of medicine 16 to the dispensing chamber 72 required to
complete the dose. Preferably in such circumstances the display 134 displays a message to the user clearly identifying that the
units of medicine 16 dispensed from the dispensing chamber 72 prior to replacement of the empty cassette 36 is an incomplete
dose.

[0131] In other embodiments it is envisaged that the dispenser 20 forms part of the housing 12 instead of the cassette 36. In
such embodiments the location of the dispensing chamber 72 in the housing 12 renders it unnecessary for an incomplete dose to
be dispensed prior to replacement of an empty cassette 36.

[0132] The number of units of medicine 16 to be dispensed from the dosing and dispensing device 10 is determined by the size
of the total dose required and is therefore determined by the amount of active ingredient or medicine contained in each unit of
medicine 16.

[0133] The amount of active ingredient contained in each unit of medicine 16 may be chosen depending on the nature of the
medicine and the side effects that arise from over or under dosing. For example, the amount of active ingredient contained in
each unit of a medicine for which the side effects arising from over or under dosing are minimal may be greater than that for a
medicine for which the side effects are more pronounced. This is because the greater the amount of active ingredient contained
in each unit of medicine, the less possible it is to fine tune the total dose.

[0134] Consideration must also however be made of the consequences of having to store in the storage chamber 14 a relatively
large number of partial doses in the form of individual units of medicine in the event each unit of medicine contains a very low

amount of active ingredient.

[0135] Preferably therefore each unit of medicine contains from approximately 20% to 2% of the weight of the total dose to be
administered and dispensed from the dosing and dispensing device 10 at any one time.

10
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[0136] The units of medicine may be provided in the form of tablets or pellets, and preferably have convex or iso-diametrical
surfaces so as to define a spherical or near spherical shape produced through the use of a punch having a concave surface.

[0137] In circumstances where the units of medicine are provided in the form of tablets, the tablets preferably have a diameter in
the range of 1-13mm, more preferably in the range of 2-8mm and most preferably in the range of 2-5mm.

[0138] In circumstances where the units of medicine are provided in the form of pellets, the pellets preferably have a size in the
range of 1-8mm and most preferably in the range of 1-4mm.
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Patentkrav

1. Handholdt medicindoserings- og dispenseringsanordning (10)
omfattende et hus, der indbefatter et opbevaringskammer (14) til opbevaring af
adskilte medicinenheder (16); en tilforselsenhed, der er placeret mellem
opbevaringskammeret, og en dispenser (20) til at tilfgre individuelle
medicinenheder fra opbevaringskammeret til dispenseren; og en stedanordning
(22), der operativt er forbundet med opbevaringskammeret for at seette de
medicinenheder, der er opbevaret i opbevaringskammeret, i bevaegelse,
kendetegnet ved, at stedanordningen indbefatter et stift element (24), der er fast
forbundet ved eller mod én ende (26) til en vaeg af opbevaringskammeret og
operativt forbundet ved eller mod en anden ende (30) med en
aktiveringsmekanisme (32), der afbgjer den anden ende af stedanordningen mod
vaeggen af opbevaringskammeret for at spsende stedanordningen séledes, nar
den frigives, at den spaendte stedanordning beveeger sig mod det indre af
opbevaringskammeret og steder mod medicinenhederne,

hvor opbevaringskammeret er tilvejebragt i en aftagelig kassette (36), der kan g4 i

indgreb og ud af indgreb inde i huset.

2. Handholdt medicindoserings- og dispenseringsanordning ifelge krav 1,
hvor kassetten og huset indbefatter laseorganer, der gensidigt kan ga i indgreb og
gar i indgreb med hinanden ved indsaetning af kassetten i huset for at fastholde
kassetten inde i huset, og doserings- og dispenseringsanordningen endvidere
indbefatter en udstgdningsmekanisme, der selektivt kan anvendes til at frigore

laseorganerne og tillade fiernelse af kassetten fra huset.

3. Handholdt medicindoserings- og dispenseringsanordning ifelge krav 2,
hvor udstgdningsmekanismen kun kan anvendes til at frigare Iaseorganerne og
tilade fiernelse af kassetten fra huset, nar kassettens opbevaringskammer er

tomt.
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4. Handholdt medicindoserings- og dispenseringsanordning ifalge krav 3, hvor
doserings- og dispenseringsanordningen endvidere indbefatter én eller flere

sensorer til at bestemme, nar opbevaringskammeret er tomt.

5. Handholdt medicindoserings- og dispenseringsanordning ifglge et hvilket
som helst af de foregaende krav, hvor kassetten eller huset indbefatter laseorganer
i form af aflange fremspring, der, nar kassetten modtages i huset, kan ga i indgreb
med laseorganer i form af tilsvarende abninger, der er tilvejebragt i den anden af
kassetten eller huset, og doserings- og dispenseringsanordningen endvidere
indbefatter ét eller flere forspaendingsorganer til at forspeende hvert af de aflange

fremspring i indgreb med den tilsvarende abning, nar kassetten modtages i huset.

6. Handholdt medicindoserings- og dispenseringsanordning ifglge et hvilket
som helst af de foregdende krav, hvor dispenseren indbefatter et
dispenseringskammer til at opsamle og indeholde individuelle medicinenheder, der
er tilfart fra opbevaringskammeret gennem tilfarselsenheden, hvilket dispenserings-
kammer indbefatter en dispenseringsudgang, der selektivt kan abnes for at

dispensere medicinenheder, der er indeholdt i dispenseringskammeret.

7. Handholdt medicindoserings- og dispenseringsanordning ifolge krav 6,
hvor dispenseringskammeret selektivt kan beveeges mellem en fgrste position,
hvori dispenseringsudgangen er lukket, og en anden position, hvori
dispenseringsudgangen er aben.

8. Handholdt medicindoserings- og dispenseringsanordning ifelge krav 7,
hvor dispenseren endvidere indbefatter en motor til at bevirke beveegelse af

dispenseringskammeret mellem dets forste og anden position.
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9. Handholdt medicindoserings- og dispenseringsanordning ifglge et hvilket
som helst af de foregdende krav, hvor tilfgrselsenheden indbefatter et
tilforselshjul, der definerer en flerhed af tilferselslommer omkring sin periferi,
hvilket tilforselshjul kan rotere i en forste retning for at bevaege
tilforselslommerne sekventielt ind pa linje med en tilforselskanal i
opbevaringskammeret for hver at modtage en medicinenhed og ved yderligere
rotation af tilfarselshjulet i den farste retning for at bevaege tilfgrselslommerne
sekventielt ind pa linje med dispenseren for séledes at tilfore de modtagne

medicinenheder sekventielt til dispenseren.

10. Handholdt medicindoserings- og dispenseringsanordning ifelge krav 9,

hvor tilfarselshjulet er placeret i kassetten.

11.  Handholdt medicindoserings- og dispenseringsanordning ifelge krav 10,
hvor dispenseren danner en del af kassetten og tilfarselshjulet er placeret i

kassetten mellem opbevaringskammeret og dispenseren.

12.  Handholdt medicindoserings- og dispenseringsanordning ifelge et hvilket
som helst af kravene 9 til 11, hvor doserings- og dispenseringsanordningen
indbefatter en drivmotor til at bringe tilfarselshjulet til at rotere.

13.  Handholdt medicindoserings- og dispenseringsanordning ifelge krav 12,
hvor drivmotoren kan styres til at bringe tilforselshjulet til at rotere i den farste

retning for saledes at tilfore et forhandsbestemt antal enheder til dispenseren.

14.  Handholdt medicindoserings- og dispenseringsanordning ifalge krav 13,
hvor drivmotoren danner en del af udstedningsmekanismen og kan styre til at
bringe tilfarselshjulet til at rotere i en anden retning for at frigere laseorganerne

og tillade fjernelse af kassetten fra huset.
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15. Handholdt medicindoserings- og dispenseringsanordning ifelge krav 14,
hvor tilfarselshjulet indbefatter en drivaksel, og drivmotoren indbefatter et drivgear,
der kan ga i indgreb i en ende af drivakslen, hvor enden af drivakslen definerer et
par skrd kontaktoverflader, hvor hver kontaktoverflade ender i en skulder, mod
hvilken drivgearet gar i indgreb ved rotation i en forste retning, og de skra
kontaktoverflader definerer knastoverflader, langs hvilke drivgearet bevaeger sig og
derved bevirker beveegelse af kassetten i forhold til huset ved rotation af

drivmotoren i den anden retning for at frigare laseorganerne.

16. Handholdt medicindoserings- og dispenseringsanordning ifglge krav 14
eller krav 15, hvor udstgdningsmekanismen endvidere indbefatter mindst ét
forspaendingsorgan til at udstode kassetten fra huset efter frigorelse af

laseorganerne.

17.  Handholdt medicindoserings- og dispenseringsanordning ifalge krav 1, og
et hvilkket som helst af kravene 9 til 16, hvor tilferselshjulet definerer
aktiveringsmekanismen, og stedanordningen er operativt forbundet ved eller mod

sin anden ende med tilfgrselshjulet.

18. Handholdt medicindoserings- og dispenseringsanordning ifelge krav 17,
hvor tilfgrselshjulet indbefatter en flerhed af finner, der er placeret med ens afstand
og rager udefter fra dets ydre periferi, hvor tilstedende finner definerer
tifgrselslommerne derimellem, saledes at rotation af tilforselshjulet i den forste
retning beveeger hver af finnerne sekventielt i indgreb med en frontside af den
anden ende af stedanordningen, og fortsat rotation af tilferselshjulet bevirker
afbgjning af den anden ende af stgdanordningen mod vaeggen af
opbevaringskammeret, nar den tilsvarende finne bevaeges hen over frontsiden af

den anden ende af stedanordningen og ud af indgreb dermed.
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19.  Handholdt medicindoserings- og dispenseringsanordning ifglge krav 18,
hvor rotation af tilfgrselshjulet i den anden retning beveeger en tilstedende af
finnerne i indgreb med en anden flade af den anden ende af stadanordningen,
séledes at den anden ende af stgdanordningen blokerer for yderligere rotation af
tilforselshjulet i den anden retning.

20. Handholdt medicindoserings- og dispenseringsanordning ifglge et hvilket
som helst af kravene 1 til 16, hvor stadanordningen er dannet af et magnetisk
materiale, og aktiveringsmekanismen indbefatter en elektromagnet, der selektivt
kan anvendes til at bevirke afbgjning af den anden ende af stegdanordningen

mod vaeggen af opbevaringskammeret.

21. Handholdt medicindoserings- og dispenseringsanordning ifalge et hvilket som
helst af de foregédende krav, hvor doserings- og dispenseringsanordningen
indoefatter en styreenhed til at styre funktionen af doserings- og

dispenseringsanordningen.

22. Handholdt medicindoserings- og dispenseringsanordning ifglge krav 21, hvor
styreenheden kan programmeres til at dispensere et forhandsbestemt antal

medicinenheder pa ét eller flere forhandsbestemte tidspunkter.

23. Handholdt medicindoserings- og dispenseringsanordning ifalge krav 21 eller
krav 22, hvor doserings- og dispenseringsanordningen endvidere indbefatter et

display til visning af informationer til en bruger.

24.  Handholdt medicindoserings- og dispenseringsanordning ifelge et hvilket
som helst af kravene 21 til 23, hvor doserings- og dispenseringsanordningen
endvidere indbefatter en dataindlaesningsanordning til indlaesning af data i
styreenheden og til at bevirke, at doserings- og dispenseringsanordningen

fungerer i overensstemmelse med indlaesningsdataene.

25.  Handholdt medicindoserings- og dispenseringsanordning ifalge kravene 23
0g 24, hvor displayet og dataindlaesningsanordningen er tilvejebragt i form af en

bergringsfalsom skaerm.
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26. Handholdt medicindoserings- og dispenseringsanordning ifglge krav 25,
hvor en visuel analog skala (VAS) selekiivt vises pa skeermen for at lette
indlaesning af data.

27. Handholdt medicindoserings- og dispenseringsanordning ifglge krav 26,
hvor den visuelle analoge skala (VAS) vises pa skeermen, nar doserings- og

dispenseringsanordningen dispenserer én eller flere medicinenheder.

28. Handholdt medicindoserings- og dispenseringsanordning ifolge et hvilket
som helst af kravene 24 til 27, hvor doserings- og dispenseringsanordningen
endvidere indbefatter en hukommelse til lagring af dataindlaesning via anordningen

til dataindlaesning.

29. Handholdt medicindoserings- og dispenseringsanordning ifelge et hvilket
som helst af de foregadende krav, hvilken anordning endvidere indbefatter en
alarm, der afgiver lyd eller lys og/eller bevirker, at doserings- o0g

dispenseringsanordningen vibrerer pa ét eller flere forhandsbestemte tidspunkter.

30. Handholdt medicindoserings- og dispenseringsanordning ifalge et hvilket som
helst af de foregdende krav, hvilken anordning endvidere indbefatter en 1as til at
forhindre uautoriseret dispensering af medicinenheder.
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Figure 3
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Figure 9

Figure 10
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Figure 11
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Figure 12B



DK/EP 2367519 T3

Figure 13

Figure 14
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