
MEDICATION DISPENSING SYSTEM Field of the invention       The present
invention relates to a system for dispensing medication. The 5system can be
used for dispensing medication to patients in their own homes, nursing
homes, group homes and other environments. Background to the invention The
use of medication to aid in patient treatment is almost ubiquitous. In 10
most cases a patient must take several doses of medication at predetermined
times. In order to achieve maximum benefit from the medication, those
predetermined times allow the optimum concentration of medication to remain
in the patient at all times. However, improper dosages can be detrimental
to the health of a patient. Common problems encountered by health
professionals are 15 that patients often forget to take medication, they
take the medication at incorrect intervals or even that they take too much
in order to recover more quickly or to catch up on missed doses. These
situations often mean that dosages are not optimal and therefore a longer
course of treatment may be required. This may have severe consequences for
the patient and/or the 20hospital or health institution.       There is a
need in the art for a system for delivering an appropriate amount of
medication at an appropriate time so that optimal dosages may be given to a
patient. This is especially so for patients who are not within a health
care institution where medication intake is monitored and supervised, or
who 25are in other environments where the risk of inappropriate dosage is
high.       Some existing apparatus are capable of delivering medication in
pre-measured amounts at particular times. These relate particularly to
fluid medicines, although there are some capable of delivering tablets at
predetermined times. 30However, existing systems lack flexibility,
portability, and the ability to deliver complex treatment regimens.
Advantages provided by the present invention will become apparent as
various aspects of the invention are discussed.  2 



Summary of the invention       The present invention provides a system for
dispensing medication to patients in their own homes, nursing homes, group
homes and other environments. According to a first aspect of the present
invention, there is 5  provided a medication dispensing system including a
filling apparatus, a dispensing apparatus and a portable, refillable
canister and control means. The canister has a plurality of dosage
compartments and is releasably mountable on the filling apparatus and
dispensing apparatus. The canister also has one or more programmable
devices configured to communicate with the filling and 10  dispensing
apparatus. The control means controls filling of medication into and egress
of medication out of a canister attached to a filling/dispensing apparatus
in accordance with information stored by the one or more programmable
devices on the canister. In one embodiment, the dispensing apparatus and
filling apparatus are 15  combined in a single apparatus capable of
performing both dispensing and filling functions. In order to maintain
conformity in the system, it is desirable that the dispensing apparatus has
the same configuration as the filling apparatus.        Preferably, the
control means is a computer processor attached to or contained within the
filling or dispensing apparatus, and controls operation of 20  the
mechanical parts which permit filling or dispensing of medication into or
from canisters attached thereto. The control means also controls
transmission of information between the programmable device(s) on the
canister, the apparatus and remote databases, servers or other systems with
which the apparatus may share a connection. 25The control means controls
the dispensing apparatus to ensure that the correct dosage is dispensed at
the correct time on the correct day in a dosage cycle or in accordance with
a patient's dosage regimen by interrogating the programmable device on the
canister. Dosage information may also be stored on the dispensing
apparatus, or remotely on a database or server accessible 30  via a
communication network. This provides a medical practitioner the opportunity
to tailor a dosage regimen for a specific patient and ensure that the
regimen is adhered to, as well as adjust the dosage regimen remotely.
In another aspect, the present invention provides a medication dispensing
system, wherein the system includes a portable, refillable canister, a  3
dispensing apparatus, and a control means. The canister has a plurality of
dosage compartments and is releasably mountable on the dispensing
apparatus. The canister also contains one or more programmable devices. The
control means controls the dispensing apparatus to facilitate egress of 5
medication from a dosage compartment in accordance with information stored
by the one or more programmable devices on the canister. This allows
medication to be pre-filled by a pharmacy or drug manufacturer into
canisters for use with the dispensing system. This is particularly suitable
where the dispensing apparatus is located in a patient's residence or home
environment. 



10 According to another aspect of the present invention, there is provided
a canister for use with a medication dispensing system. The canister has a
shell with a dispensing opening. A dispensing wheel having a plurality of
dosage compartments is rotatably couplable to the canister shell. The
canister also includes one or more programmable devices configured to
communicate with 15 apparatus for filling or dispensing medication.
Medication is filled into or dispensed from the canister by attaching it to
a filling and/or dispensing apparatus having a control means. The control
means controls rotation of the dispensing wheel relative to the canister
shell to facilitate filling of medication into and egress of medication out
of the dosage compartments in accordance 20 with information stored on the
one or more programmable devices on the canister.       According to yet
another aspect of the present invention, there is provided a medication
dispensing system which incorporates a medication filling and dispensing
device and interchangeable, refillable tamper-proof canisters. 25 Each of
the canisters has a plurality of dosage compartments and incorporated
intelligence which enables the canisters to carry information relating to
medication doses and/or a medication regimen, including time for medication
and patient information. Information carried on the canister can be relayed
from one filling/dispensing apparatus to another facilitate dispensing or
filling of 30medication in accordance with a pre-determined dosage regimen.
Each dosage compartment in the canister holds a dose of medication until it
is due to be dispensed. The canister is removable from one dispensing
and/or filling apparatus for installation to another dispensing and/or
filling apparatus. Accordingly, canisters can be filled with medication at
a first location,  4 and the medication may be dispensed at a second, third
or fourth location which may include where the patient resides or is being
treated. Hence the medication dispensing system is portable. For example,
following treatment in hospital a patient may be discharged  5 but still
require a course of medication to complete the treatment. Thus the patient
may be discharged with a canister containing the required medication or a
prescription(s) which can then be filled into a canister at a pharmacy or
the like. The medication can then be dispensed from the canister using a
dispensing apparatus located in the patient's residence (or other home  10
environment) without the need for constant direct monitoring by hospital
staff. The dispensing apparatus may be loaned to the patient by the
hospital, leased, purchased or provided under some other plan.        The
system will only allow medication to be dispensed when a set of
predetermined conditions have been satisfied. These conditions may include
15 but are not limited to the identity of the patient or person accessing
the canister being confirmed, the time of day medication is to be dispensed
is checked, the actual time of day corresponds to the necessary dosage
time, and other aspects of the patient's dosage regimen being compliant, as
may be determined by a medical practitioner. 20Each canister includes at
least one programmable device which allows 



the canister to be tracked through its cycle of filling, transit from the
hospital pharmacy to the patient, dispensing to the patient and return to a
hospital, pharmacy or other repository. The programmable devices may
include, but are not limited to, radio frequency identification devices
(RFID), microchips,  25 subscriber identity module (SIM) chips, smart card
technology or the like, or other legacy technologies, such as barcodes or
magnetic strips. The programmable device allows the control means to
monitor and/or regulate dispensing of medication in a patient-specific
manner, to monitor and record dispensing and tampering events, and the
identity of the patient receiving the 30medication for example.
Advantageously, by incorporating such intelligence on the canister,
information relating to the patient and their medication can be transported
with the canister containing the medication, and is not required to be
stored centrally on a database or stored on a filling or dispensing
apparatus. This means that  5  medication can be dispensed from the
canister when it is fitted to any dispensing apparatus, or replenished when
it is fitted to any filling apparatus, without the dispensing/filling
apparatus being pre-configured for a particular patient's dosage regimen,
or the need to make a connection to a remote 5 database. However, it is to
be understood that the information on the canister can be updated via such
connections, when changes to a prescription are made for example. It is
envisaged that each canister contains sufficient dosage compartments to
fill a dosage cycle. Alternatively, multiple canisters may be required to
fulfil a dosage cycle. 10Preferably, the canisters are tamper-proof, and
are fitted with tamper- prevention means to stop unauthorised access to the
medication inside the canister. Preferably the tamper-prevention means
includes, in one form, one or more solenoids to prevent the dispensing
wheel from rotating within the canister shell when the canister is not
attached to a dispensing apparatus. Thus, the 15 solenoid requires a signal
and/or power from the apparatus to release the dispensing wheel. The
canisters may also include tamper-detection means for detecting tamper
attempts. One example of tamper-detection means is a contact switch located
between a faceplate and shell of a canister. When a knife or other
implement is inserted between the faceplate and the canister shell in an
20attempt to pry them apart, the contact switch generates a signal which is
detected by the programmable device on the canister as a tamper attempt.
Preferably, programmable device(s) on the canisters monitor tampering
attacks on the canister, both successful and unsuccessful. In this regard,
the programmable device may have a tamper-detection status storage
component 25 for storing information relating to a tamper attempt and a
tamper log, to record changes in the tamper-detection status. In a
preferred embodiment, when a canister is fitted to a filling/dispensing
apparatus, the programmable device on the canister communicates to the
dispensing/filling apparatus (or a remote service) detection of any tamper
attempt which has been detected on the 30canister. 



The canisters can be attached to the dispensing/filling apparatus at
various locations for either dispensing or filling. In use, a canister may
be filled in one location, such as a pharmacy, then transferred to another
location for dispensing, such as.a patient's residence. Preferably, when
filled, the canister is  6 given an identifier which is cross-referenced
with the patient's identity to ensure the medication in the canister is
dispensed to the correct patient.       Preferably, the system further
includes a printer for printing a label attachable to the canister. Such
labels should identify the patient and dosage  5 information relating to
the medication which has been prescribed to the patient. Preferably, the
label is affixed to a portion of the canister where it will not be removed
easily or destroyed, for example on the inside of the canister shell, where
the shell is transparent. Such positioning may be automatic, using a
position locating aid such as a window in the canister shell to locate the
correct  10 label position. It is desirable that the label is re-printed
each time the patient's prescription is changed. This may occur
automatically. The label is useful for quick reference by a pharmacist or
physician responsible for the patient's medication regimen. The label may
include a barcode or electronic display such as a robust digital
alphanumeric LCD or LED. 15The dispensing system may also include a movable
(vibrating) member configured to move dispensed medication so that
individual medication units can be separately identified by an optical
detection device. That is, the movable member may vibrate or otherwise
agitate tablets, capsules or the like so that any units of medication which
are on top of one another or otherwise obstruct  20 direct view by an
optical detection device can be separated and identified. The movable
member may be incorporated into a platform of the dispensing apparatus,
where an optical detector (such as a camera) uses image recognition
algorithms to validate a dispensed dosage of medication. The moving member
may also be incorporated into the filling apparatus as part of  25 the
filling meter to ensure that drugs filled into the canister are accurately
counted. Such moving member would be software controllable and may, for
example, agitate medication units in response to an error signal received
from the optical detection device. Upon attachment of the canister to the
dispensing apparatus and  30 satisfying any predetermined rules, e.g. that
the medication is being dispensed to the correct patient, the apparatus
dispenses a predetermined dosage of medication to the patient. In scenarios
where a patient's carer attaches the canister to the dispensing apparatus
(e.g. where a patient is bed-ridden) the carer's identity may be confirmed
instead of that of the patient. The patient may  7 have a smart card, coded
band or other device which may be used to identify the patient/carer. For
sophisticated dispensers, biometric data such as fingerprint and eye scans
may be used to verify the identity of the individual to whom the medication
is to be dispensed. In a preferred embodiment, the 



5  identity of the person to whom the medication is dispensed and the time
at which dispensing occurs is recorded either by the apparatus, remotely or
by the programmable device on the canister, or by a combination of these.
Tamper-prevention means incorporated into the canister may include
conventional detection systems which use closed/open circuits, magnetic
field 10 detectors, impedance monitors and the like, and may be lockable
(eg by key coded RFID) thereby restricting unauthorized access. A power
supply (e.g. battery, capacitor or other device) may be included in the
canister to power a clock and facilitate recording of tamper detection
events and times on the programmable device on the canister. 15Preferably,
the programmable device monitors all tampering attempts, both successful
and unsuccessful. In one embodiment, the tamper log is accessible by a
central administrator, and/or a periodic report may be generated. It is
desirable that any successful tampering event is reported to a central
administrator or other authorised entity as soon as practicable after
20detection of the tampering event.        The control means uses
information from the programmable device on the canister and the patient's
medication requirements (i.e. prescription which is preferably also stored
on the programmable device on the canister) to correctly dispense the
medication. Use of such information should result in timely 25  dispensing
of medication, prevent dispensing of medication for which the patient has a
contraindication and preferably raise an alert for the patient, physician
or carer, should a contraindication arise.       A canister can be
recognized by and operate with numerous dispensing and filling apparatus.
Information stored by the programmable device is 30  therefore
transferable, with the canister, from one location to the next. The
canisters are configured to ensure the correct dosage is dispensed at the
correct time once fitted to any apparatus.        In one of its forms, the
present invention allows the canisters to act as mobile access to a
patient's prescription(s). One patient may have a number of  8 canisters to
suit his or her dosage regimen. Advantageously, where the
dispensing/filling apparatus has a connection to a central server the
regimen can be changed centrally when a canister is attached to a
dispensing/filling apparatus with no interruption to the patient and
potentially without the need to 5discard medication.       The canister may
have more than one set of dosage compartments thereby allowing a single
canister to deliver complex dosage regimens. In a preferred embodiment,
canisters are round with an outer rim configuration in which a set of
dosage compartments can be arranged. Alternatively, multiple 



10 canisters may be fitted to a single filling and/or dispensing apparatus,
thereby allowing complex dosage regimens to be accommodated, and allowing a
single apparatus to deliver medication to a number of patients, e.g. in a
nursing home or hospital ward. In one embodiment, each dosage compartment
in a canister has its own 15 programmable device. These devices can store
information relevant to the contents and position of individual
compartments, relative to a dispensing opening in the canister. This allows
greater control over the regulation and monitoring of dosages introduced
into each dosage compartment as well as dosages dispensed to the patient.
In such an embodiment, it is envisaged that 20 each dosage compartment has
an allocated RFID tag or other programmable device.       Thus, the present
invention provides canisters which are "smart", with the capacity to store
and communicate information pertaining to the patient and their medication
regimen including the identity of the patient to whom the 25 canister
belongs, as well as the time of any tamper attempts_ The information stored
on the canister may include one or more of the following: the dosage in
each compartment, the time of day the dosage should be dispensed from each
compartment, which compartments have dispensed their dosages and, at the
end of the canister's dosage cycle, which dosages remain undispensed from
30the canister.       The intelligence of the canister is intended grow
with the further development of smart card, RFID and other such
technologies, with the unique integration of those technologies applied to
the canisters and their interaction with technology in the
dispensing/filling apparatus.  9       The canisters are designed to be
patient specific and, using reprogrammable RFID and Smart Card technology,
provide a premium dispensing service to patients in their residences and
other care environments. Each patient may be allocated one or more
canisters depending upon their 5  dosage regimen. In some circumstances, it
may be desirable for a patient to have up to four canisters moving in the
system at any one time. This allows flexibility to accommodate filling of
canisters under prescription at pharmacies, transit from pharmacies to
patients, dispensing and potential overlap of dosage cycles. 10In addition
to regulating dispensing of medication, it is desirable that the control
means also controls the introduction of medication into the canister during
filling. That is, a dose of medication may be controllably introduced into
a dosage compartment automatically using the filling apparatus under the
control of the control means. In order to allow ingress of medication, a
filling meter 15  and/or measuring means may be required. The filling meter
preferably identifies a drug prior to its introduction into a dosage
compartment. The filling meter may measure or count tablets, capsules or
other dry medication prior to release into the relevant dosage
compartments. In addition to filling which takes place at pharmacies and
drug manufacturers, the canisters may also be filled in 20  situ, for
example at home, a nursing home or in respite care by a visiting pharmacist
or similarly qualified person or organisation. Any medication contained in
the filling apparatus and/or the filing meter should be securely stored and
accessible only by the (visiting) pharmacist or other authorized person. 



25The apparatus may nperate with the canister in a flat (horizontal) or
upright (vertical) orientation for filling, and in an upright position for
dispensing. In the upright orientation, the canister need not be opened for
filling. In the horizontal orientation, the canister should be opened to
reveal the dosage compartments therein. This also makes possible insertion
of dispensing wheels 30  having differently configured dosage compartments
for multiple dispensing regimens, and cleaning when required.       Using
the present invention, a single apparatus can fill canisters and dispense
medication for multiple patients whilst maintaining the security of each
patient's medication and the confidentiality of each patient's personal and
10 medical information. Moreover, a single canister can dispense medication
from or be filled by any dispensing/filling apparatus in the system since
information required to control release of the medication is stored on the
canister itself. The canisters may be configured to give the patient access
to the personal and  5 medical information stored on the canister, or
authorise access by a healthcare professional or other designated person.
It is desirable that certain embodiments of the dispensing and/or filling
apparatus include devices which allow it to communicate with external
devices, such as a central (remotely located) computer which is part of a
communication  10 network. In particular embodiments the dispensing and/or
filling apparatus may have wireless connectivity permitting the
above-mentioned monitoring and security functions without a direct physical
link to the computer. Alternatively, the computer may be physically linked
to the apparatus via a wired network such as the Internet, telephone
network or other communications network.  15 Further, it is desirable that
the programmable identification device on the canister is configured for
wireless tracking. RFID is one suitable means for providing wireless
identification and tracking. Smart Card technology may be similarly
suitable. In embodiments where the dispensing and/or filling apparatus is
20 configured for communication with a remotely located server, the
apparatus can receive and transmit information relating to the patient, a
dosage regimen, medication, tampering and other information relevant to
dispensing of medication to a patient. Centralized dissemination of dosage
information provides an auditable trail as to the quantity and kind of
drugs filled into and  25 dispensed from canisters, the identity of
patients receiving each dose and in some cases, the identity of carers
dispensing a dosage on a patient's behalf.       The apparatus may also
have a monitoring function that allows for monitoring drugs loaded into a
canister (and compartments thereof), dispensing of drugs, the time and
location of loading and dispensing and an identifier  30 corresponding to
the individual instigating the loading and/or dispensing. In one
embodiment, the dispensing and/or filling apparatus may also include a web
browser to communicate with authorised remotely located parties such as
pharmacists and physicians over the Internet. 



In many cases, the dispensing apparatus will be a different apparatus to
11  the filling apparatus and a plurality of dispensing apparatus may be
used over time. The apparatus may also accept information from other
approved sources such as a health care facility's computer system or a
pharmacy. Such information may also be stored by technology on the
canister, thereby allowing 5  the information to be transferred to any
apparatus to which the canister is attached. The apparatus may therefore
relay dosage information to the programmable device on the canister at the
time of filling or dispensing.        Preferably, the filling apparatus
includes a filling meter for measuring a quantity of drugs to be filled
into a dosage compartment of a canister fitted to 10  the apparatus. Used
in concert with the monitoring of medication using the programmable devices
on the canisters as well as smart card or other technology for personnel
identification, the filling meter provides a useful link in the medication
dispensing system for audit purposes and potential modification of drug
handling procedures in pharmacies and hospitals. 15Information required for
correct dispensing of medication from a canister is stored, at least in
part on the canister itself and the apparatus uses that information to
dispense medication appropriately. Accordingly, dispensing of medication
can occur without the need to interrogate the centralised database on every
dispensing event. It should be noted, however, that a connection 20 between
a canister and a centralised computer may be made from time to time to
ensure that the dosage regimen is being adhered to, to effect changes to
the regimen where necessary and for reporting, billing and the like.
Connection to a centralized computer allows immediate centralised updating
of patient information and altering of a dosage regimen if necessary. 25
Meanwhile, storage of dispensing information on the canister reduces
bandwidth requirements of the system since a connection between the
apparatus and the centralised database is necessary only on a periodic
basis. Thus, transmission of data between the canister and the central
database, via the apparatus, takes place in batches (e.g. at the end of
every day, week or 30  month, for example). Interim storage of such
information on the apparatus may be desirable.        Preferably, the
canister and/or the apparatus further includes an alert system. The alert
system may warn a patient when a dosage is due to be dispensed, and may
raise an alarm when a patient has not dispensed a  12 



prescribed medication from the canister in accordance with the
predetermined dosage regimen. This may occur immediately after the
predetermined dosage dispensing time has passed, or after a pre-determined
time frame has elapsed. There may be a plurality of time frames and
corresponding alert levels, where 5  elapsing of a longer time frame
escalates the alert to a higher level. Alternatively or additionally, the
alert system may be operated by the patient to indicate that the patient
has fallen or requires some form of assistance. This may trigger
automatically a call to an emergency service (e.g. ambulance), healthcare
organisation, relative or carer for action. 10The dispensing system may
also include an automated billing interface. In such an embodiment, the
dosage and filling information is used to update a patient's billing
records and used by a pharmacy or the like to bill automatically the
patient or relevant agencies such as Medicare, a healthcare or insurance
provider, employer or other regulatory body, organisation or billable
entity for 15  drugs dispensed. Billing information can also be used by the
Pharmaceutical Benefits Scheme (PBS) or similar body, to formulate budgets
and research drug usage patterns, whilst observing privacy laws to protect
the personal information of patient using the system. The interconnectivity
of the system allows a dispensing apparatus to 20  transfer relevant
information to and/or from an information system in a care facility, in the
patient's home or elsewhere. Preferably, access in the patient's own home
would be provided via a dispensing apparatus purchased, on loan or leased
for that residence. Preferably, the in-home dispensing apparatus has access
to a remote server by way of phone line, Internet, cable, wireless or
25other connection.       The patient's in-home apparatus may also be
connectable to a printer for updated drug information printout via the
phone or similar communication service. The apparatus may also have a
display such as a LED, LCD or other screen to display information to the
patient, their carer, pharmacist, doctor or 30  the care staff during
boot-up, filling, dispensing, data transfer or reporting using the
apparatus.       In order to allow filling and/or dispensing functions, the
apparatus has one or more dispensing zones. An example of such a dispensing
zone is an automatic hinged gate arrangement. In the case whew a canister
has more  13 than one set of dosage compartments, the apparatus may require
a plurality of dispensing zones, such as independently operable gates to
allow controlled medication ingress (filling) and egress (dispensing). The
specific arrangement of gate(s) will depend upon the arrangement of the
canisters (and particularly 5 dosage compartments within the canisters)
being attached to the apparatus.       The apparatus may be configured to
dispense dosages from a canister having a single dispensing wheel with one
dosage compartment per day, or using a canister having a plurality of
dosage compartments per day. In the latter arrangement, greater flexibility
in dosage regimens is provided when the 



10apparatus is coupled with a multiple gate array.       The dosage regimen
is regulated by a control means in conjunction with the programmable
device(s) on the canister. As discussed above, the canister and optionally
each of the dosage compartments in the canister have programmable devices.
These devices permit identification and storage of 15 dosage-related
information including the identity of the canister, a number of outer rim
sections, a number of dosage compartments, a medication or plurality of
medications contained within the dosage compartments, quantities and/or
combinations thereof, the time at which a dosage was dispensed or is due to
be dispensed from a compartment, and the identity of a patient to whom the
20canister belongs.        Since drug dispensing and tamper-detection
information is recordable by the technology built into the canister and
optionally the dispensing system, patients receiving medication using the
inventive system are able to move between different care environments
whilst automatically maintaining and 25 adhering to their prescribed dosage
regimen. For example, a patient at home may have a personal dispensing
apparatus which, in its simplest model, can be utilized only to dispense
drugs. By incorporating various features, preferably in the form of modules
such as displays, alarm modules, transmitters and receivers, optical
detection 30 devices and the like, the apparatus may also accommodate
remote monitoring, provision of dosage reminders and emergency alert
services. The system may also update in real-time, drug information to a
patient's home via a telephone, Internet, wireless or other service. The
apparatus can be configured to communicate with the patient or other
designated contact by audible messages,  14 SMS, mobile phone voice
message, or other communication means to remind a patient to dispense
medication and/or take dosages that have been dispensed from the canister
in advance of the scheduled dosage time. The canister itself may also be
configured to make an audible and/or visible and/or tactile (e.g. 



5vibrating) cue to remind the patient that a dosage is due to be dispensed.
Brief description of the Drawings    The present invention will now be
described in greater detail with reference to the accompanying drawings. It
is to be understood that the specificity of the 10embodiments illustrated
and described does not limit the generality of the preceding description of
the invention or its scope and applicability.       Figures 1 and 1A
illustrate a canister shell according to an embodiment of the present
invention.          Figure 2 illustrates a dispensing wheel to fit within
the canister shell 15shown in Figure 1. Figure 2A shows an alternative
embodiment of a dispensing wheel having two outer rims. Figure 3 is an
exploded view of a canister shell axle with a spring and washer arrangement
according to an embodiment of the invention. _ Figure 4 is a top view of a
faceplate for covering dosage compartments 20in a canister according to an
embodiment of the invention. Figure 4A is a side view of the faceplate of
Figure 4. Figure 5 illustrates the underside of a possible configuration of
a drive clamp that faces the canister shell and interlocks the drive shaft
with the 



dispensing wheel. Figure 5A is a side view of the drive clamp of Figure 5.
25Figure 5B is a top view of the drive clamp of Figures 5 and 5A.
Figure 6 shows a dispensing/filling apparatus according to an embodiment of
the present invention. Figures 7 and 7A illustrate an example of holding
lugs for retaining a      canister on the apparatus, according to an
embodiment of the present invention. 30Figure 8 illustrates a filling meter
for attachment to a filling apparatus according to an embodiment of the
present invention.       Figure 9 is a perspective view of hinged gates on
a dispensing apparatus and/or filling apparatus according to an embodiment
of the invention. Figure 9A is a side view of the hinged gates of Figure 9.
15 Detailed description     Referring firstly to Figure 1 an example of a
canister shell 101 is shown for use with an embodiment of the present
invention. Canister shell 101 fits on the 5 front of a dispensing/filling
apparatus 600 (Figure 6), hereinafter referred to as "apparatus". The
canister shell (and other parts of the canister) may be made from any
suitable material, such as a clear polycarbonate plastic or other suitable
food-grade plastic. It may be fabricated by injection moulding or another
suitable method. 10A rigid outer wall 102 with an opening 103 for
dispensing drugs is provided around the periphery of the canister shell
101. A rigid hollow axle 104, having a threaded interior 105 for part of
its length allows attachment of the canister to the apparatus. A set of
rigid teeth 106 are moulded around the end of the axle 104 to prevent
manual rotation of the dispensing wheel once fitted to the 15apparatus.
Moulded holding lugs 107 and spring pin slots and blocks are provided on
opposing sides of the outer wall 102. The holding lugs, pins and blocks may
be located at other points on the outer wall and may be positioned so as to
interlock or interact with hinged gate(s) on the apparatus. A possible 20
configuration of the holding lugs with spring pins is shown in Figures 7
and 7A and are referred to in greater detail below. 



For delivery of medication, the canister is attached to the apparatus
preferably with the delivery opening 103 at the lowest point for dispensing
drugs using gravity. Alternatively, the canister may be inverted with the
delivery space 25  at the top for filling either manually or using an
automated filling attachment or meter which can be fitted to or
incorporated into the filling apparatus.       The canister includes one or
more programmable devices such as a radio frequency identification device
(RFID), microchip or smart card 108 to track and monitor the canister and
medication dispensed from it and to keep a 30 record of tamper attempts
made on the canister. The use of the programmable device(s) attached to the
canister shell 101 in Figure 1 is illustrative only. Preferably, the
programmable device 108 is embedded in the canister in such a way that it
is not easily removed or tampered with. In a particularly preferred
embodiment, a plurality of identification devices is incorporated into the
canister  16 so that individual dosage compartments in the canister can be
separately monitored and tracked. This may include monitoring the status of
each dosage compartment (e.g. empty/full) and the position of a dosage
compartment relative to the canister shell opening 103, for example.
5Figure 2 illustrates an example of a dispensing wheel designed to fit
within the canister shell shown in Figure 1. Figure 2A shows an alternative
embodiment of a dispensing wheel having a different dosage compartment
configuration provided by two outer rims. In the embodiments illustrated,
the dosage compartments are provided by way of a spoked wheel that fits
into the 10canister shell, inside the outer wall 102.       Referring in
particular to the embodiment illustrated in Figure 2, the dispensing wheel
has an inner body 201 and an outer rim 202 in which dosage compartments 203
are defined by spokes 210. The outer rim 202 is preferably detachable from
the inner body 201. This facilitates easy cleaning and  15 replacement with
an outer rim having a different dosage compartment configuration, such as
the one illustrated in Figure 2A. The outer rims 212 illustrated in Figure
2A provide two adjacent sets of dosage compartments 205 which extend in
parallel around the dispensing wheel. Preferably, the outer rim 202 has
slots to accept ridges 204 on the inner  20 body thereby preventing
independent slippage between the two parts. In order to provide a
conveniently portable canister, it is envisaged that a suitable size for
compartments on a single fitted outer rim would be in the order of 15 cubic
centimetres, although this is a guide only. The configuration illustrated
in Figure 2 has 29 (4x7+1) compartments to 25 accommodate up to 4 weeks of
dosages. Preferably, canisters have up to 32 compartments which are shaped
so as to avoid tablets or capsules jamming. The canister may be loaded with
dispensing wheels having outer rims with different configurations, with a
plurality of compartments of reduced size occupying the same volume as a
single compartment in wheel 205 (see Figure 



30 2). These separate outer rims may operate with a plurality of
coordinated delivery gates provided on the dispensing apparatus, so that
synchronization between the delivery space in the canister shell and the
delivery gates permits egress of a dosage from an individual dosage
compartment (see Figure 11). Separate outer rims 205 may be loaded onto the
inner body 201 and filled one  17 at a time in sequence. Alternatively,
they may be filled automatically through the delivery space when the wheel
is in an inverted filling position.        Preferably, the dispensing wheel
has at least one spare compartment which is intended to remain empty to
provide the canister with a rest position in 5 which the empty compartment
is aligned with the delivery space. It is preferred that the canister
automatically assumes the "rest position" prior to the canister being
removed from a filling or dispensing apparatus, to prevent uncontrolled
loss of medication from the canister in transit. In one mode of operation,
the wheel returns to this rest position after each dosage delivery. 10The
inner region of the dispensing wheel may be a solid piece or split into a
plurality of spokes, to suit various design principles and to incorporate
other components such as batteries, identity tags and electronic components
for tamper proofing and other functions. The centre portion of the wheel in
Figure 2 has three large spokes 206 although this configuration is only one
of many 15possible configurations.        Located in the spokes are slots
207. These slots 207 are shaped to receive pins 504 of a drive clamp 501 of
the apparatus (see Figure 5), and are also shaped to lock the clamp in
position. At the centre of the dispensing wheel is a hollow sleeve 208
which has rigid teeth 209 at the back to interlock With 20teeth 106 on the
canister shell.        Figure 3 is an enlarged and exploded view showing
parts of a canister and dispensing wheel near the hollow axle. A sleeve 308
which is shorter than the axle 301 of the canister shell 302 fits over the
axle 301 with sufficient clearance to allow it to turn but without allowing
lateral movement against the 25 axle. The wheel may have a bearing used
between it and the axle. A locking nut 307 is provided to hold the spring
and washer arrangement in position. Locking nut 307 has an outside thread
and screws into the threaded interior of the axle on the canister shell
although it is to be understood that other arrangements may be equally
effective. Locking nut 307 also has a hollow interior 308 30 providing a
clear passage between the canister shell 302 and the dispensing wheel where
an insert 309 from drive clamp 310 (see also Figure 5) can be inserted.
This allows the drive shaft from the filling/dispensing apparatus to extend
through and interlock with the insert 309 from the drive clamp enabling the
dispensing wheel to interact with the drive shaft.  18 



Teeth 404 are provided at the back of the wheel and interlock with teeth
403 of the canister shell (see also teeth 106 in Figure 1). When the teeth
on the dispensing wheel and the canister shell are interlocked the
dispensing wheel cannot be turned independently of the canister shell and
medication can not 5escape from the canister.       The hollow sleeve 308
is slidably engaged onto the axle 301 of the canister shell and a spring
and washer configuration 305, 306 fitted to force the teeth 304 on the
dispensing wheel to interlock with the teeth 303 of the canister shell. The
force of the spring 305 should be sufficient to resist force applied in 10
either a pulling or rotational motion in an attempt to separate the
dispensing wheel from the canister shell and gain access to the contents of
the canister. During operation, to facilitate separation of the canister
and dispensing wheel, the force of the spring is overcome by a force which
is controllably applied by the apparatus. In this sense, the canister is
tamper-proof. A bearing may also 15 be provided between the dispensing
wheel and the axle.        Independent rotational motion between the
canister shell and the wheel contained therein is also countered by spring
pins that are located in the holding lugs 107 of the outer rim of the
canister shell. The holding lugs 107 and pins may be positioned at other
points on the canister shell and may be positioned 20 so as to interlock or
interact with the hinged gate(s) on the apparatus. A possible configuration
for the holding lugs with spring pins is illustrated in Figures 7 and 7A.
Alternatively, the spring arrangement may be substituted by, for example,
an electrically operated solenoid which locks the dispensing wheel from
rotational movement. Upon entry of a code the solenoid can be released 25
by application of a current from the apparatus, through electrically
conductive parts of the drive shaft to the canister.       Now referring to
Figures 4 and 4A, there is shown a faceplate which covers the dispensing
wheel when applied to the canister shell. The faceplate, when attached, may
be slightly shallower than the side wall of the canister shell 30 even when
the canister is in an active position on the apparatus. This depth
differential ensures that the dosage compartments in the wheel do not
extend beyond the side wall of the canister shell thus precluding dosage
spill or tampered access. Additionally, this discrepancy in height
mitigates against  19 levers being inserted between the outer rim, canister
shell and faceplate and thereby provides a further level of tamper
protection.        Preferably, the faceplate 400 has gripping slots 403
configured to receive the thumbs and fingers of a user to hold the
canister. However, they do not 5 permit the user to generate enough force
to turn the faceplate and gain access to the inside of the canister. This
configuration is intended to mitigate against tampering.       The
faceplate 400 is shown with a visual positioning aid 404 to facilitate easy
aligning of the faceplate with the canister shell for re-attachment, eg.
after 



10 canister filling or cleaning. It is transparent and allows visual
inspection to check that the dispensing wheel and faceplate have returned
to a rest position on the apparatus before the canister can be removed from
the apparatus.       Faceplate 400 also has a keyhole 401 which enables a
locking mechanism to be secured in the locking slot on the topside of the
drive clamp. 15 The locking pin 402 in Figure 4A may vary in shape and size
and the locking mechanism may be configured to operate mechanically and/or
or electronically. The locking pin 402 may be manufactured from metal or
plastic. The keyhole may include a coded slot or other secure
configuration. Now referring to Figure 5, the underside of a drive clamp is
shown. The 20 drive clamp faces the canister shell and interlocks the drive
shaft of the apparatus with the dispensing wheel of the canister. The
centre of the drive clamp body 501 has an insert 502 (see also 309 in
Figure 3) that fits inside the hollow of the locking nut which in turn
screws into the interior of the canister shell axle. This insert has a
shaped interior 503 that mates with the end of the 25 drive shaft to
interlock. This shaped interior may be plastic or metal or composed of
another suitable material. Where the material is an electrical conductor,
it may also extend through the body of the clamp to interact with a
faceplate locking slot. This enables use of electrical current to control
engagement and disengagement of the drive shaft with the dispensing wheel
30 and can facilitate communication between the apparatus and programmable
devices on the canister. Thus electrical current can pass from the drive
shaft of the apparatus to the canister through the conducting interior of
the clamp body insert 502. This current may also be used to enhance the
security of the canister by way of an electronic locking mechanism. The
accompanying  20 drawings do not show electronic circuitry in the canister
or filling/dispensing apparatus since it can be designed using standard
techniques known to the person skilled in the art. In the embodiment
illustrated, the drive clamp body 501 has three wheel  5 locking pins 504
which fit into the mating locking slots 207 on the dispensing wheel to
secure the drive clamp to the wheel. The configuration and shape of the
locking pins may take any suitable form. The one shown is for illustrative
purposes only. The pins are of sufficient dimension to withstand shear and
torsional forces resulting from operation of the apparatus or other applied
10 forces. In the embodiment illustrated, the drive clamp is integral to
the operation of the system, providing driveability and connectivity
between the apparatus and the canister, although other drive arrangements
may be used.        Figure 5B illustrates the top of the drive clamp
illustrated in Figures 5 and 5A. The top of the drive clamp has a locking
slot 506 which mates with the  15 locking pin mechanism from the faceplate
(see Figure 4). The locking slot 506 allows the faceplate to be locked in
position with respect to the dispensing wheel so as to permit rotation of
the two parts together. The locking slot 506 enables the faceplate to be
secured in position and only removed by use of a suitable implement (key)
or entry of a security code. 20The locking slot 506 may be formed in
plastic, metal or any other suitable 



material. Where the locking slot is lined with an electrical conductor
electrical current can flow from the apparatus through the drive shaft to
the faceplate and other components of the canister. Such current may be
utilised to transfer data between the canister and the apparatus. 25Figure
6 is a simplified illustration of a dispensing/filling .apparatus 600
according to an embodiment of the present invention. When fitted to the
apparatus, information carried by the programmable device on the canister
is read by the device reader 601 on the apparatus. The device reader is
configured to communicate with the programmable identification device which
30 may include one or more of a RFID device, a microchip, a subscriber
identity module (SIM) chip, a smart card, smart chip or other electronic
device. The device reader may also be configured to read barcodes or
magnetic stripes on the canister.  21        The embodiment illustrated in
Figure 6 shows the apparatus in an operating configuration in which
medication can be dispensed through the delivery space of the canister
shell when a canister is fitted to the apparatus with its delivery space at
the lowest point. A dispensing zone is provided in the 5  form of a hinged
gate 602 has a centrally located raised portion which, when the canister is
fitted to the apparatus, fits into the canister shell opening (delivery
space) 103. The thickness of the raised portion corresponds with the
thickness of the side wall of the canister shell. Gate 602 may be a unitary
operating gate or it may include more than one independently operable gate
portions to 10 accommodate a canister having two or more outer rims (sets
of dosage compartments) fitted to the dispensing wheel. Figure 8 shows a
dispensing zone having a twin gate arrangement.        Alternatively, a
canister can be fitted to the apparatus with the delivery space opening
upward. In this configuration the canisters can be filled manually 15
through the delivery space or semi automatically using a filling meter
(Figure 8) to load automatically the correct dosages of medication into the
dosage compartments. The filling meter interacts with the apparatus via
control means which also controls the drive shaft to rotate the dispensing
wheel to the appropriate location for a dosage to be filled into a dosage
compartment. 20  Referring now to Figure 7, holding lugs 701 on the
apparatus retain the canister against the pressure exerted by the apparatus
to compress the spring in the canister. The lugs cover pins 702 which are
preferably made of spring metal. These pins fit through slots in the side
wall of the canister shell in such a way that the dispensing wheel is
precluded from rotation. These pins also add 25  to the tamper-proofing
provided, by the spring forced interlocking teeth of the wheel and the
canister shell. The pins 702 have split ends that slide on either side of a
dosage compartment wall thus preventing manual rotation in either
direction. The pins have a shaped metal configuration with wings extending
laterally and are kept in position by the spring action of their metal
construction. 30  The pins may be lifted out of the locking position using
specially shaped wedges 704 fitted to the apparatus as part of the lug
holders. The wedges fit under the wings of the pins when the canister is
rotated into position on the apparatus. The wedges 704 are of sufficient
dimension to lift the pins 702 clear of the dosage compartment walls but
not withdraw them fully from the side wall  22 



of the canister shell. The side wall is constructed with a raised recess to
facilitate this. Preferably, the pins have rolled ends, which prevent them
from being withdrawn through the side wall of the canister shell. The
holding lug 701 may have a shaped entry to receive the lifting 5 wedge. The
shaped entry may also prevent other tools from being inserted to raise the
pins. The lugs 701 may be of two part construction, with the base 706 being
moulded to the side wall 705 of the canister shell and the top 707 attached
to the base 706 by fasteners 708. However, it is to be understood that this
is only one possible configuration for the lugs 701 and pins 702 and other
10configurations are possible within the scope of the present invention.
The spring pins are positioned to interact with the walls of the dosage
compartments of the dispensing wheel. The pins may require a separate
spring to hold them in position. For egress of a dosage, the delivery space
103 of the canister shell is aligned with an individual dosage compartment
305. The 15delivery space 103 also aligns with the hinged gate(s) of the
apparatus.        It is to be understood that other, preferably
electronically operable arrangements can be used as an alternative to the
spring pins illustrated. For example, the spring pins could be replaced
with a solenoid having electronically controlled pins which, under the
control of the control means, slide into the slots  20 in the canister
shell to prevent manual rotation of the canister when fitted to the
apparatus.        Similarly, the faceplate which covers the dosage
compartments in the canister can be controllably released by electronically
actuated solenoids mounted on the canister. In such an arrangement, when
the canister is attached 25_ to a filling or dispensing apparatus, the
control means can communicate with each of the solenoids electronically.
This enables the control means to monitor and record each canister access
event (including dispensing, opening and tamper detections) and maintain a
record on a remote or local storage device, and/or on the programmable
device on the canister. 30When the canister is not attached to the
dispensing apparatus the solenoids cannot be activated because they rely on
both power from the apparatus and the coded information available only on a
dispensing apparatus. Thus the tamper proofing of the canister is
maintained at maximum levels to allow for secure transport from, for
example, a pharmacy to the patient. A power  23 supply (e.g. battery,
capacitor or other device) is preferably included in the canister to
operate the tamper detection device and to facilitate logging of tamper and
access events on the programmable device on the canister. In a preferred
embodiment, de-activation of the tamper-prevention means occurs 5only when
activated by a signal (or power) from the dispensing/filling apparatus. 



Referring now to Figure 8, a filling meter is shown for automated filling
of medication into the dosage compartments of a canister attached to the
apparatus. The filling meter may be connected to the apparatus by physical
means such as a cable or connector, or wirelessly, for automated filling in
10 accordance with a patient's prescription or other dosage information.
Alternatively, the filling meter may be a permanent component of the
apparatus as may be the case for an apparatus located at a pharmacy. It is
to be understood, however, the at the filling meter is not compulsory, and
an operator can fill the compartments manually using dosage information
provided through  15 the dispensing system. The filling meter may be
mounted on the apparatus in various appropriate positions identified, for
example, at 603.        Preferably, the apparatus has a screen 604 for
displaying information relating to a patient's dosage regimen. The screen
may also display information and report data relevant to the patient from a
system external to the apparatus,  20 where a connection to an external
system is provided. Such information may originate from a pharmacy, care
institution, physician or other source and may include real time (or
delayed) updates of information relating to the medication being dispensed.
Remote publishing of this kind can alert a pharmacist or patient to new
information including medication contraindications or additional  25 health
benefits associated with the medication being filled into or dispensed from
the patient's canister(s).       Information can be transmitted from the
filling meter to the programmable device on the canister during or after
filling of dosage compartments. This ensures that information relating to
the patient, the patient's medication and the  30 dosage regimen is
retained on the canister enabling the canister transfer the information to
other apparatus. This information can also be displayed on a display screen
604 of the apparatus and/or uploaded to another system via a communication
network. The apparatus includes drive shaft 605 having a shaped tip 607
that fits  24 into to the locking slot in the drive clamp of the canister.
The apparatus may verify that the shaped tip is locked in position by a
rotational push. In order to rotate the dispensing wheel within the
canister, the apparatus extends the end of the drive shaft 605, by any
suitable means, for example, hydraulically or  5 using extra threaded
extension, with sufficient force to overcome the strength of the spring
fitted on the axle thereby disengaging the teeth on the dispensing wheel
from the teeth on the canister shell.        Drive shaft 605 rotates to the
appropriate position for the dosage to be dispensed, under control of the
control means. The drive shaft 605 may be  10 complemented with a vibrating
mechanism to agitate the canister to aid egress of medication from a dosage
compartment. Where medication becomes jammed in the canister, the apparatus
may have a special tool which fits into the dosage compartment while the
canister is fitted to the apparatus to free up the jammed dosage. 15Lug
holders 606 include means to release the locking spring pins fitted to 



the canister. Once these pins are released and the teeth on the dispensing
wheel are disengaged from the teeth on the canister shell, the dispensing
wheel can be rotated to align a dosage compartment with the canister shell
opening. The apparatus may also have a shelf 608 having a shaped depression
for  20 holding dosage cups for the dispensed dosage(s) to fall into, ready
for consumption by the patient. Shelf 608 may also vibrate to separate
medication such as capsules, tablets etc when one dispensed tablet or
capsule is arranged on top of or partially obscures another when released
from the canister. This enables identification by an optical detection
device which may be incorporated  25 into the apparatus and used to verify
that a dosage has been _accurately dispensed.        The apparatus also
includes various communication ports 609. These ports may include but are
not limited to USB, firewire, serial and parallel ports, or other
connectors for adjusting or upgrading functionality of the system. The  30
apparatus may further include communication slots for external computers,
personal computing devices such as digital assistants, wireless enabling
technology, phones, broadband cable, modems, bluetooth devices and the
like. These do not form an exhaustive list as would be appreciated by the
skilled addressee.  25        During use of the system, once a dosage has
been dispensed the canister is rotated in the opposite direction to
disengage the lugs and lug holders 606. The canister may also be engaged in
a second configuration, with the delivery space at the top, without the
interlocking of the gate, which is 5depressed on its hinge in that
position.        In one embodiment, the programmable device(s) on the
canister is configured to interact through the apparatus with a database.
The database may also contain information regarding contraindications for
certain drug-drug and drug-lifestyle contraindications to which the user
may be alerted when 10 medication is dispensed. Preferably, the canister
also includes a tracking device such as a radio frequency transmitter or
global positioning system to locate the whereabouts of canisters which may
be misplaced by patients who suffer from dementia, Alzheimer's disease or
other mental illness. Filling and dispensing apparatus according to the
present invention are 15 usually used on a bench, tabletop or other support
surface, although the apparatus may also be wall mounted, for example.
Whilst the embodiment illustrated in Figure 6 shows the filling/dispensing
apparatus "lying on its side", the apparatus may, in another position, be
considered to be "lying on its back" (not illustrated). In the latter
position, the gate and drive shaft face upward and 20  the canister is
attachable to the apparatus in a horizontal orientation rather than a
vertical one.        The faceplate of the canister can then be removed
(using the requisite keys and/or security codes) to expose the wheel with
all its compartments without any contents falling out. This permits removal
of the outer rim(s) of the 25 wheel for cleaning and/or replacement. In
this configuration, wheel compartments may also be filled manually or
automatically by use of a filling meter in a procedure similar to that
described above. More than one filling meter may be used when the apparatus
is in the second configuration, thereby increasing the speed with which the
dosage compartments can be filled. In this 



30orientation it may also be possible to fill more than one outer rim one
at a time.       Preferably, the apparatus is configured for communication
with a pharmacy or other remotely located information system in order to
receive dosage and filling information and any other relevant information
regarding the patient's medication. The information flow is secure and
encrypted where  26 necessary to maintain patient confidentiality, whist
providing an audit trail to track medication dispensed from and filled into
canisters. Most medication containers have barcodes or other labelling to
identify the container contents, and, in a preferred embodiment, the
filling apparatus is configured to scanned  5 such labels to verify and
automate medication being filled into a canister. Alternatively, RFI Ds or
other packaging technology may be used.       To dispense a medication
dosage from a canister attached to the apparatus, an identification process
takes place to ensure that the patient (or carer) is the correct recipient
of the medication. When the necessary verification  10 is complete, the
apparatus drives the dispensing wheel to align the correct dosage
compartment with the canister shell opening for medication delivery in
accordance with dispensing rules governing dosage amounts, time of day,
date and any other factors relevant to the patient's medication regimen.
All or part of this information is stored on the programmable device(s) on
the canister.  15 Preferably, dispensed dosages are communicated, either in
real time or via delayed, periodic batch data transfer, to a remote
database to track medication dispensing and usage. This provides an audit
trail of medication transactions which enables pharmacies, hospitals and
other care institutions to keep records for research and analysis, and to
bill an entity such as a 20government agency, Medicare, hospital, health
insurer or regulatory body.        Additionally, the apparatus may be
configured to communicate with an information system of a facility through
which the patient is treated. This communication enables the patient to
receive treatment updates, and also enables the facility to monitor the
patient's medication adherence. The facility  25 can also alert and/or
update the apparatus and particular canisters which may be attached to the
apparatus with relevant and timely information relating to the patient's
medication and dosage regimen and adjustments to the patient's
prescription, for example. The information flow in the care facility also
provides audit trails for dosage regimens, personnel involved and other
relevant  30 information for more effective and efficient management of
patients and their medication. It also permits remote observation of cases
and review of treatment guidelines based on changes in a monitored
patient's condition.       Two way communication may also be provided via
the apparatus for patients in their own homes. The levels of communication
and services provided  27 



(including information updates, billing, monitoring and alerts etc.) may be
selected based upon a prearranged service agreement, and the patient
charged accordingly. All information is secure and guarantees patient
confidentiality. The apparatus may also have an alert system. This alert
system may be  5 used in any environment but is envisaged to be of greatest
value in a patient's own home. The alert system may be used to provide a
reminder alarm to remind a patient that a dosage is due or overdue to be
taken. It may also escalate alarms to the patient and/or carers to ensure
correct dosages are dispensed to the patient and provide early notification
of any dosage irregularity  10 which can be transmitted to a monitoring
service or other designated party. Designated parties may include a family
member, carer, physician or emergency department, depending on the alarm
escalation level.        Preferably, the apparatus can communicate with the
patient or other designated contact by SMS, mobile phone or landline voice
message, email, 15 facsimile, pager or other communication medium. This
communication can be used to remind the patient to take dosages that have
been dispensed by the apparatus. The apparatus may also provide an
emergency alarm system operable by the patient to indicate that the patient
has fallen or requires assistance, where the apparatus relays this
information to a carer or emergency 20organisation for action.        The
inventive system dispenses correct dosages, at correct times, on the
correct days securely. Advantageously, access to medication within the
canister is restricted since access cannot be gained unless the canister is
attached to a dispensing apparatus, and rules for dispensing (including
information stored on 25 the programmable device on the canister) have been
satisfied. Moreover, embodiments of the invention provide a tamper-proof
canister which also prevents unauthorised manual access to medication in
the canister. The system also has the capability to receive and use new
information, such as medication information and prescription adjustments,
appropriately. It may also be  30 configured to dispense dosages in advance
so that patients can take their medication away from the apparatus and on
outings whilst adhering to their dosage regime. These advance dosages can
be limited to a predetermined maximum quantity to ensure safety. The
advance dosage(s) dispensed can be  28 loaded into a specially designed
container (not shown) with separate compartments labelled am (morning),
noon (lunch), pm (evening) or the like.        The apparatus is preferably
powered by mains electricity, but may also have a battery and/or backup
power supply. The apparatus may be portable 5and able to be simply
re-connected with no loss of functionality or memory.        Figure 8
illustrates a simplified filling meter for attachment to a filling
apparatus according to an embodiment of the present invention. The filling
meter interacts with the apparatus through a cable 801. This cable may also
provide power to the filling meter via the apparatus. Alternatively, the
filling 



10 meter may communicate with the apparatus wirelessly, and have its own
power supply. The filling meter measures dosages filled into individual
dosage compartments of the dispensing wheel and can communicate with the
filling apparatus (and hence the canister being filled) to maintain a
record of dosages loaded into the canister. The record is thus
transferable, on the canister, to any  15 apparatus to which the canister
is attached. The dosages are preferably filled automatically using an
automatic filling mechanism that distinguishes different drugs from each
other or manually using a counter 803.        A hopper 804 enables larger
numbers of pills, capsules and the like to be loaded. It can form part of a
dosage sorting system, which can interact with or  20 be separate from the
electronic technology of the filling meter. Shaped spout 805 is preferably
removable and replaceable with a different shaped spout suited to the
different dosage compartment configurations which may be fitted to the
canister being filled. Preferably, the spout fits snugly inside the
canister shell opening to minimise medication spillage. 25A measuring means
or counter 803 can be used to determine the quantity of medication being
introduced into each dosage compartment. The counter 803 is preferably
electronic and may employ an infra red or "electronic eye" or other
suitable technology to identify and count units of medication. The counter
may include image processing software. A scale to weigh the  30 medication
may also be included with the filling meter or used as an alternative to
the electronic identification devices. Preferably, the counter is
configured to determine the size of a medication unit (pill, capsule or the
like) as it passes by, as well as count the number of units. This involves
three dimensional spatial recognition algorithms.  29        The filling
meter may also be used to provide input to audit trails. Used in concert
with the identification of drug types using RFID and bar coding as well as
smart card and other technology for personnel identification, the filling
meter can provide a link in the medication dispensing system and may also
be used to 5 modify drug handling procedures in pharmacies. The current
practice of individual patients having individual boxes/containers of drugs
may be shifted to employ more of a "bulk handling" approach, as the number
of drugs dispensed for an individual patient is traceable and auditable.
Figure 9 illustrates a pair of hinged gates 901 on a dispensing and/or 10
filling apparatus. The gate portions 901 may be operated as a single
unitary gate or individually operated as separate gates. When operated as a
pair, gates 901 permit egress of medication from the entire delivery space
opening in the canister shell. Alternatively gate portions 901 can be
operated independently of each other to deliver dosages by partial opening
of the delivery space. This is 15suitable for a canister having, for
example, two outer rims fitted, where adjacent 



dosages in those rims are to be delivered independently of each other.
Hinges 902 extending from the body of the apparatus each have a spring 904
at the gate end to allow the gate to be depressed slightly, for snug
fitting into the delivery space of the canister. The gate(s) may have more
than two hinged 20parts.        The hinge and spring arrangement is
controlled by the control means (not shown) according to dosage information
stored on the canister and permits synchronized and timely drug release,
loading and removal of the canisters. The edges of the gate components are
shaped to allow the canister to rotate 25  smoothly into position and be
rotated smoothly in the opposite direction for removal from the apparatus.
Using the present invention, existing practices where individual patients
have individual boxes/containers of drugs obtained via separate
prescriptions can be replaced with a "bulk handling" approach. Using this
approach, 30 numerous prescribed medications can be combined and allocated
into dosage compartments of a canister without requiring the patient (or
carer) to obtain separately, medication according to each individual
prescription. This is particularly useful for a patient being treated for
diabetes, high blood pressure and high cholesterol, as an example. These
medications would all be filled into  30 a single canister by the pharmacy
in accordance with the patient's prescriptions and released from the
canister dose by dose according to instructions from the prescribing
physician(s), using a dispensing apparatus. Complex combinations of dosage
regimes are accommodated by the 5 flexible canister rim configurations, and
drug wastage may be eliminated as unused medications may be recycled back
into circulation if not dispensed to a patient within a particular time
frame. This is particularly important given the amount of prescription
medication which is currently disposed of in the rubbish, and not returned
to a pharmacy. Moreover, because of the security of the 10 canisters, the
inventive system can provide a pharmacy-based secure medication
distribution system in which canisters filled with prescribed drugs can be
sent from a pharmacy to a patient by regular post or using a courier.
Alerts, reminders and provision of patient, drug and other information
using the inventive dispensing system add premium features which provide 



15 additional advantages not available with existing medication dispensing
systems. Moreover, since drugs filled into canisters and dispensed to
individual patients are traceable and auditable, the inventive system
provides economic and sociologic advantages not provided by the prior art.
It is to be understood that the embodiments illustrated and described 20
herein are examples only. Various alterations, modifications and additions
may be made to the parts previously without departing from the scope or
ambit of the invention.        Applications of information flow in the
present invention will now be more fully described with reference to the
following non-limiting examples. 25 _ Examples Example 1 - In the pharmacy
The filling apparatus reads the patient information from the canister.  The
patient's record is accessed on the pharmacy information system by 30the
control means.  The system displays tamper detection status information for
the pharmacy staff. Depending on the tamper detection status, the canister
may be referred to a workshop for tamper-proof testing and
repaired/replaced and recoded if necessary.  31 The system displays
dispensing information for the pharmacy staff.  The dispensing information
displays the dosages and their time of day and date. 



The system allocates dosage compartments to each required dosage. 5The drug
ID is scanned to the system. The drugs are delivered through the filling
meter.  The meter passes relevant information to the filling apparatus and
the wheel is rotated to the correct dosage compartment for each medication
dosage in the regimen for that canister. 10-The system acknowledges
canister filling is complete. Relevant information including drug, time,
dispensing personnel identification etc is recorded on the canister and on
a central database for further processing and tracking.           The
canister is then scanned at dispatch for time, destination and courier
15etc information.  Prescription alterations in the nursing home
environment can be automatically sent to the pharmacy so that incoming
canisters are automatically updated before they are re-filled.  Doctors can
send prescription updates to pharmacies (or pharmacies can 20interrogate a
central database) so that canisters can be automatically updated with
changes to a prescription.  Pharmacists and doctors can interrupt or alter
a dosage cycle based upon new information. 25 Example 2 - In the nursing
home   Canisters are received, scanned and recorded when they arrive and
information is sent to the relevant patient's information record.
Canisters are distributed to patients in the facility; the person in charge
of dispensing drugs enters an ID at sign-on. 30-Each canister identifies
itself on the Nursing home dispensing apparatus as belonging to a
particular patient.  The dispensing apparatus reads the relevant
information from the canister the canister is moved into position for
dispensing. 



32 The system displays tamper detection status information for the nursing
staff. Depending on the tamper detection status, the canister may be
referred to a workshop for tamper-proof testing and repaired/replaced and
recoded if necessary. 5The dosages to be dispensed are displayed on the
apparatus's screen and/or the screen of a PDA carried by the person in
charge and/or a laptop computer moving with the person in charge.  The
patient's ID card, smart card or bar-coded wrist band, or that of the
person in charge is read and verified by the dispensing apparatus and the
10dosage dispensed. The facility's patient information system is updated
accordingly.  If patient's ID is not entered, or the person in charge
aborts the dispensing; the dosage is not dispensed. The facility's patient
information system is updated accordingly. 15 -The dispensing apparatus
completes dispensing the dosage and the person in charge re-enters ID for
sign-off. The technology on the canister determines if a patient is due for
medication from the filling regimen and this information is available to
the nursing system. 20-The nursing home patient information system is
updated throughout the dosage regimen and reordering of canisters is
facilitated.  Prescription alterations identified in the nursing home can
be automatically transmitted to the pharmacy so that dosages filled into
incoming canisters are automatically corrected. 25 -Doctors can send
prescription updates to pharmacies so that canisters 



can be automatically updated. The regimen for Group homes is similar to
that of nursing homes and will be modified where needed. 30Example 3 - In
the patient's home   Home dispensing apparatus connected to monitoring
service (this service is preferably provided over a telephone line and does
not require connection of a dedicated computer system)  33 A canister from
a pharmacy is loaded on the apparatus and dosage regimen information is
accepted by the dispensing apparatus.  The system displays tamper detection
status information remotely for the pharmacy staff. Depending on the tamper
detection status, the canister 5may be referred to a workshop for
tamper-proof testing and repaired/replaced and recoded if necessary.
Dispensing apparatus moves dispensing wheel to correct dosage position.
Dispensing apparatus alerts patient that medication is due to be taken.
Patient enters ID, then dosage is dispensed, record updated and held by
10apparatus.  The dosage update information is held by the dispensing
apparatus for a preset period then uploaded to the service by phone, e.g.
daily clearing of information.  If the patient does not enter ID within a
certain time frame after alert the 15 system then commences alarm
escalation procedures that have been preset depending upon the patient's
medical status, mental capacity and need for medication(s).  The escalation
procedures include phone call from monitoring service to patient, phone
call from service to patient's designated carer and then to 20emergency
service provider. 



The monitoring service provides a medication information update service
that uses expert system data mining to provide real time updates on
medication and other relevant information to the client. This service can
be provided to nursing homes and other care facilities also. 25The
information from the servibe can be printed out on a printer connected to
the system.  Doctors can send information to the patient through the
service.  34 CLAIMS: 1.A medication dispensing system including: 5a filling
apparatus; a dispensing apparatus;       a portable, refillable canister
having a plurality of dosage compartments, the canister being releasably
mountable on the filling apparatus and dispensing apparatus and having one
or more 10programmable devices configured to communicate with the filling
and dispensing apparatus; and       control means configured to control
filling of medication into and egress of medication out of a canister
attached to a filling/dispensing apparatus in accordance with information
stored by the one or more 15programmable devices on the canister;
characterised in that the filling apparatus is configured to fill the
dosage compartments automatically with medication in accordance with a
patient's prescription communicated to the filling apparatus. 



202.A medication dispensing system according to claim 1 wherein the one or
more programmable devices are configured to store information on the
canister including one or more of: a canister identity; configuration of
dosage compartments in the canister; 25number of dosage compartments in the
canister;       a medication or plurality of medications contained in a
dosage compartment; a time at which a dosage was dispensed; a time at which
a dosage is due to be dispensed; and 30an identity of a patient to whom the
canister is allocated. 3.A medication dispensing system according to any
one of the preceding claims, wherein the filling apparatus and the
dispensing apparatus are incorporated into a single unit.  35 4. A
medication dispensing system according to any one of the preceding claims,
wherein the canister includes: 5a canister shell; and       a dispensing
wheel having a plurality of dosage compartments, the dispensing wheel being
rotatably couplable to the canister shell; 



wherein rotation of the dispensing wheel relative to the canister shell is
controlled by the control means to facilitate filling of medication into
and 10egress of medication out of the dosage compartments through an
opening in the canister shell. 5. A medication dispensing system according
to any one of the preceding claims, wherein the dispensing apparatus
includes one or more of: 15 one or more dispensing zones which are
independently operable under control of the control means to facilitate
filling of medication into or egress of medication out of the dosage
compartments; and       a communication component for transferring
information relating to dispensed medication to the remotely located
information service. 20 6. A medication dispensing system according to any
one of the preceding claims, wherein one or more of the filling and
dispensing apparatus further includes one or more of:                   a
device reader for reading the one or more programmable devices 25on one or
more canisters; and       means for communication with a remotely located
information service. 7. A medication dispensing system according to any one
of the preceding 30claims, wherein the patient's prescription is
communicated to the filling apparatus from: a canister; a central database;
a remotely located physician; 



36 a pharmacist; a hospital; or another entity authorized to dispense
and/or prescribe medication. 5 8. A medication dispensing system according
to any one of the preceding claims, wherein the filling apparatus includes
one or more of:       a filling meter for measuring a quantity of
medication units being filled into a dosage compartment of a canister; 10a
filling meter in communication with the control means for automated filling
of medication units into dosage compartments;       a counter, a scale,
electronic eye, optical recognition device, and/or a camera suitable for
quantitating medication units being filled into the dosage compartment; and
15a printer configured to print a label affixable to the canister, the
label displaying information relevant to a patient's dosage regimen, and
optionally, wherein the printer is configured to print automatically a new
label containing new information when the patient's dosage regimen changes.
20 9. A medication dispensing system according to any one of the preceding 



claims further including a billing interface to bill automatically a
patient, employer, healthcare provider, insurance company or other billable
entity for medication dispensed from the system. 25 10. A medication
dispensing system including: a dispensing apparatus;       a portable,
refillable canister having a plurality of dosage compartments, the canister
being releasably mountable on dispensing 30apparatus and having one or more
programmable devices configured to communicate with the dispensing
apparatus; and       control means configured to control the dispensing
apparatus to facilitate egress of medication from a dosage compartment in
accordance  37 with information stored by the one or more programmable
devices on the canister; characterised in that the dosage compartments are
filled 5 automatically with medication in accordance with a patient's
prescription and medication is dispensed from the dosage compartments in
accordance with information stored by the one or more programmable devices
on the canister, said information pertaining to the patient's predetermined
medication dosage regimen. 10 11. A medication dispensing system according
to any one of the preceding claims, wherein the canister includes one or
more of: 



a programmable device for each dosage compartment; tamper-prevention means
on the canister to prevent unauthorised 15access to medication within the
canister;       tamper-detection means on the canister for detecting a
tamper attempts;              tamper-prevention means on the canister
including a device operable only by application of a signal from the
dispensing/filling 20apparatus;       a programmable device on the canister
including a tamper log to record changes in the tamper-detection status;
a programmable device on the canister configured to communicate detection
of a tamper attempt to a dispensing/filling apparatus and/or a 25remote
service; and a tracking device on the canister to track the canister's
location. 12. A medication dispensing system according to claim 10 or claim
11, wherein the canister further includes: 30a canister shell; and       a
dispensing wheel having a plurality of dosage compartments, the dispensing
wheel being rotatably couplable to the canister shell;       wherein
rotation of the dispensing wheel relative to the canister shell is
controlled by the control means to facilitate egress of medication  38 from
a dosage compartment through an opening in the canister shell. 13.A
medication dispensing system according to any one of claims 10 to 12,
wherein the dispensing apparatus includes: 



one or more dispensing zones which are independently operable under control
of the control means to facilitate egress of medication from the dosage
compartments. A medication dispensing system according to any one of the
preceding claims, wherein a programmable identification device includes one
or more of: a radio frequency identification device (RFID); a microchip; a
subscriber identity module (SIM) chip; a smart card; a barcode; and a
magnetic strip. A medication dispensing system according to any one of
claims 10 to 13, wherein the dispensing apparatus further includes a device
reader for reading the one or more programmable devices on the canister. A
medication dispensing system according to any one of the preceding claims,
further including one or more of:       a billing interface to bill
automatically a patient, employer, healthcare provider, insurance company
or other billable entity for medication dispensed from the system; a
display means to visually indicate information including one or more of
time of day, time next dosage is due to be dispensed, identity of patient,
identity of medication, contact details in case of emergency, and dosage
information;       means configured to store electronically a record of
canister-access events including but not limited to an identifier for a
person  39 



accessing the canister, a time at which the canister was accessed and the
location of the access;                  a movable member for separating
dispensed medication units so 5they can be identified by an optical
detection device; and       an alarm system for alerting a patient that a
dosage of medication is due to be dispensed. 17.A medication dispensing
system according to claim 16, wherein the alarm 10system is configured to
perform one or more of:       raise an alert when a patient has not
dispensed a prescribed medication in a pre-determined time frame, wherein
optionally, there is a plurality of predetermined time frames and
corresponding alert levels, and wherein elapsing of a longer time frame
escalates the alert level to a 15higher alert level;       automatically
execute an alert procedure according to an alert level, the alert procedure
including one or more of sounding a warning sound, transmitting a message
to a communication device of the patient, transmitting a message to a carer
of the patient, transmitting a message to 20the patient's healthcare
facility, transmitting a message to the patient's physician and
transmitting an alert to an emergency organisation; and       use by a
patient to send a distress alert to one or more of the control means, a
carer of the patient, a healthcare facility and a physician. 2518.A
medication dispensing system according to any one of the preceding claims,
wherein the control means controls egress of medication to a patient in
accordance with one or more pre-determined dispensing rules stored by a
programmable device on the canister, the rules including one or more of:
30has the patient been correctly identified? has the canister been
correctly identified? is the medication to be dispensed correct? 



is the time for dispensing medication correct? is the canister free of
tamper attempts? and  40       is the medication absent of contraindication
with other prescribed medication? 519.A medication dispensing system
according to any one of the preceding claims, wherein the control means
automatically updates dosage information stored by the programmable device
on the canister. 20. A canister for use with a medication dispensing
system, the canister 10including: a canister shell having a dispensing
opening;       a dispensing wheel having a plurality of dosage compartments
and being rotatably couplable to the canister shell; and
one or more programmable devices configured to communicate 15with apparatus
for filling or dispensing medication;       wherein medication is filled
into or dispensed from the canister by attaching it to a filling and/or
dispensing apparatus having a control means, and wherein the control means
controls rotation of the dispensing wheel relative to the canister shell to
facilitate filling of medication into and 20 egress of medication out of
the dosage compartments in accordance with the information stored on the
one or more programmable devices on the canister;       characterised in
that the dosage compartments are filled automatically with medication in
accordance with a patient's description 25 and the information stored on
the one or more programmable devices on the canister pertains to a
patient's pre-determined medication dosage regimen. 



21. A canister according to claim 20, further including a programmable
device 30for each dosage compartment in the dispensing wheel and optionally
wherein the one or more programmable devices store information including
one or more of canister identity, configuration of dosage compartments in
the canister, number of outer rim sections in the dispensing wheel, number
of dosage compartments in the canister, a  41 medication or plurality of
medications contained in a dosage compartment, a time at which a dosage was
dispensed or is due to be dispensed, and an identity of a patient to whom
the canister is allocated. 5 22.A canister according to claim 21 wherein a
programmable device on the canister includes one or more of: a radio
frequency identification device (RFID); a microchip; 10a subscriber
identity module (SIM) chip; a smart card; a barcode; and a magnetic strip.
1523.A canister according to claim 21 or claim 22 further including one or
more 



of:     tamper-prevention means for preventing access to the canister when
the filling or dispensing rules have not been satisfied; tamper-detection
means for detecting tamper attempts; 20a programmable device maintaining a
tamper log to keep a record of tamper attempts; tamper prevention means
including a device operable only by application of a signal from the
dispensing/filling apparatus; and means configured to communicate detection
of a tamper attempt to 25a central administrator or other authorized
entity. 24.A canister according to any one of claims 21 to 23 wherein the
dispensing wheel is adapted to receive one or more interchangeable rim
portions having various dosage compartment configurations. 30 




