VEDI CATI ON DI SPENSI NG SYSTEM Field of the invention The present invention
relates to a system for dispensing nedication. The 5 system can be used
for dispensing nedication to patients in their own honmes, nursing hones,
group hones and ot her environnments. Background to the invention The use of
medication to aid in patient treatnent is alnost ubiquitous. In 10 nost
cases a patient nust take several doses of nedication at predeterm ned
times. In order to achie§ﬁ¥ﬂ§éggéﬁgagagﬂégﬁgg\ I medi cati on, those
predetermned tines allo ot of nmedication to remain
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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 freatment may be

required. This may have severe consequences for the patient and/or the
20  hospital 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 heaith
care institution where medication intake is monitored and supervised, or who

25  are 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.

30 However, 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.




patients in their own hones, nursing hones, group hones and ot her
environnents. According to a first aspect of the present invention, there
is 5 provided a nedication dispensing systemincluding a filling apparatus,
a dispensing apparatus and a portable, refillable canister and control
means. The canister has a plurality of dosage conpartnents and is

rel easably nountable on the filling &paratus and di spensi ng appar at us.
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correct time on e correct day 1n a dosage cycle or 1n atcordance with a
patient's dwmssgeribgicaisidyy i nterrogating the programmabl e device on the
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a pluralityordined 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.
25 The control means conirols 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 1o 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




dosage conpartnents and is rel easably nountabl e on the di spensing
apparatus. The cani ster al so contains one or nore programmabl e devices. The
control neans controls the dispensing apparatus to facilitate egress of 5
medi cation from a dosage conpartnment in accordance with information stored
by the one or nore programmabl e devices on the canister. This allows

nmedi cation to be pre-filled by a pharrdacy or drug manufacturer into
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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 inierchangeable, 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

30 medication 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,




and the nedication my be dispensed at a second, third or fourth |ocation
which may include where the patient resides or is being treated. Hence the
medi cati on dispensing systemis portable. For exanple, follow ng treatnent
in hospital a patient may be discharged 5 but still require a course of
medi cation to conplete the treatnent. Thus the patient may be di scharged
with a canister containing the requireld nedication or a prescription(s)
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20 Each canister includes at least one programmable device which allows
the canisler lo 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

30  medication 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 nedication can be dispensed fromthe canister when it is fitted to any
di spensi ng apparatus, or replenished when it is fitted to any filling
apparatus, wthout the dispensing/filling apparatus being pre-configured
for a particular patient's dosage reginen, or the need to nake a
connection to a renote 5 database. However, it is to be understood that the
i nformation on the canister can be uﬁUated via such connections, when
changes to
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or other implement is inserted between the faceplate and the canister shell in an
20 allempt 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 stering information relating to a tamper atiempt 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

30 canister.

The canisters can be attached io the dispensingffilling 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




di spensi ng, 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 nedication in the canister is dispensed
to the correct patient. Preferably, the systemfurther includes a printer
for printing a | abel attachable to the canister. Such |abels should
identify the patient and dosage 5 inBormation relating to the nedication
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t he any units of medication which are on top of one another or atherwise 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 1o 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




canister to the dispensing apparatus (e.g. where a patient is bed-ridden)
the carer's identity may be confirned 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 di spensers,

bi onetric data such as fingerprint and eye scans nmay be used to verify the
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central administrator or other authorised entity as soon as practicable aiter
20  detection of the tampering event.

The control means uses infarmation 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 correcily
dispense the medication. Use of such information should result in fimely

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, shouid 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 o 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




correct tine once fitted to any apparatus. In one of its forns, the present
invention allows the canisters to act as nobile access to a patient's
prescription(s). One patient nay have a nunber of 8 canisters to suit his

or her dosage regi men. Advantageously, where the dispensing/filling
apparatus has a connection to a central server the reginmen can be changed
centrally when a canister is attached& o a dispensi ng/filling apparatus
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cani ster. opemng in the canister. This allows greater control over the regulation and

monitoring of dosages iniroduced into each dosage compartment as well as

dosages dispensed to the patient. In such an embodiment, it is envisaged that

20 each dosage compariment 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 inciuding 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

30  the 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.




The intelligence of the canister is intended grow with the further

devel opnent of smart card, RFID and ot her such technologies, with the
unique integration of those technol ogies applied to the canisters and
their interaction wth technology in the dispensing/filling apparatus. 9
The canisters are designed to be patient specific and, using reprogramuable
RFID and Smart Card technol ogy, provi & a prenmium dispensing service to

patients in thei, residences andophie’ |$ane SONLEONIBRLS, afaCiRaLi ent may

be all ocated one or noré canister epending upon therr 5 dos sage Tegi men.
I n sonme cinreptngsamnebly REIDregncbeSrdasi Cam etetf:mrolqagypapnoelde 80 prémiuew up to
four canis gresnsrlﬁ)w g .Ln tgf & st né‘lrarte gn one oh arh env‘"’F
f1exibilityRe &%‘?’mﬁﬁé‘f@ '? RS utnaeP ﬁr esery p |'§n at

phar maci eskactt pamsittméby da pilltwatmtnae dromprat t:mnt.ters de;sqmim ngoanﬂelpot enti al
overl a ofddosa e .Hg%]clle addi ti o& to rl:)eg%!;, é' d| S kn

medi catd or?°53H€i'§Y! -r%ﬁPéT’et ﬁ'é&“"i’ FCCofitPBY fre Fs'8" & the

i ntroduct i iaveolip e doraddriledsivhovin en Ql@@lsﬁét@m aidge du ooe fiimd. i Ts achWé is, a
dose of nedication %%/Wbe control Irhl ntroduced into a dosage

conpar t menteXHith iR AFEANTPda g Riec tF"Sn‘d"'dé’pSé’é‘?%’f'B%O’hﬁH@'Farf'l?é?'Etsont rol of

the contr afai®ansm phBrrid& 1ol Patht0WispasiRg an@ pofRMbraldra of@ofshd};é' ng neter
15 and/ or rreasurl ng means nmay be required. "The filling neter preferably

i dentifiesCY&!€§rug prior to its introduction into a dosage conpartnent. The
filling meter |BYqmBAS rr@g@ét.r@%geﬁsﬁ@ St ediEARFLHES dBEirAhd Blat dhey

medi cation prior to release to the relevant dosage conpartnents. In
addi tion teenrol megpswaise rranikiss theplrdieduelionp Al residagen dni@ deuganister

TANUT aCt Uy PR SR 81 LB B BBty LSl BleEl) Alblhcdfigaxarpl e

home, a nurs in respite care I st
simlarly dpmgefqoenbapimbautﬂmaﬁlpganusm rtmfllhrmmpmdwamdehthec@mt@i ned in

the 1111108, FEPALALHAAL B oldie bIALNILARLE o hBYLshe SRGHS Shiter St 0T o

and accessi (visitrn ci st "or er au hof1zed
per soni5 25anther apEsuatgy smeays opay die reqiited heha anilligtgemetar réfleadbiy
(horlzonta ti.ca

pr gt paderiies o Bedop S B A0 B8 aRhisall el o Mg Cani st er
need not heeciepersdmbasurkidrldongt tableté,hempsbiesior @maldrpmaﬁumbh cpm,or tde _
S o SR S PRSBSOS A Wi BREe - T
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
pharmagcist 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.
25 The apparatus may operate 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 compariments 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 persconal and




30 having differently configured dosage conpartnents for nultiple

di spensing reginens, and cl eaning when required. Using the present
invention, a single apparatus can fill canisters and dispense mnedication
for nultiple patients whilst maintaining the security of each patient's
medi cation and the confidentiality of each patient's personal and 10
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In embodiments where the dispensing and/or filing 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 quaniity 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




of drugs, the tinme and | ocation of |oading and di spensing and an identifier
30 corresponding to the individual instigating the |oading and/or

di spensi ng. In one enbodi nent, the dispensing and/or filling apparatus nay
al so include a web browser to communicate with authorised renotely | ocated
parties such as pharmacists and physicians over the Internet. In many
cases, the dispensing apparatus will bk a different apparatus to 11 the
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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 fo, 1o 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. 7

Preferably, the canister and/or the apparatus further includes an alert
system. The alert system may warn a patient when a dosage is due o be
dispensed, and may raise an alarm when a patient has not dispensed a




Thus, transm ssion 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 nonth, for exanple). Interimstorage of such information on the
apparatus may be desirable. Preferably, the canister and/or the apparatus
further includes an alert system The alert systemmay warn a patient when
a dosage is due to be dispensed, andi?my rai se an al arm when a patient has
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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
25  other 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, L.CD 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 where a canister has more




updated drug information printout via the phone or simlar comunication
service. The apparatus may al so 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 di spensing functions, the appatdtus has one or nore dispensing
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dispensed from a compartment, and the identity of a patient to whom the
20  canister 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,




may have a personal dispensing apparatus which, in its sinplest nodel, can
be wutilized only to dispense drugs. By incorporating various features,
preferably in the form of nodul es such as displays, alarm nodul es,
transmtters and receivers, optical detection 30 devices and the like, the
apparatus may al so acconnDdate remote nonitoring, provision of dosage

rem nders and emergency al ert serviced4 The systemmay also update in

real -tine, s@rygndmre hﬁﬁé'VBFEetrf?esasagétdr%?ﬁer%oﬂ?ﬁ%ﬂétﬁm%é&llseﬁhgﬁﬁwda' nt er net,

Wi rel ess or other service he apparatus can be configured to conmmunicate
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to be dispensed. Brief description of the DraW| ngs The present invention

wi Il now bg .degcribed in ter. detail with reference to the acconpanying
dr awi ngs. Ef'efée?‘g' bo'hﬂﬁ&‘eg?@%"gﬂat the specificity of the 10

enbodidmentg iTﬂielﬁﬂe@éhiad}/@cnﬁnd:ﬁﬁﬂbwb@dmﬂs_ecﬂlm gﬂdamrtdeltéﬂlewg@r@éwnbfey of the
precedl ng escription of t elnventlo or ts s n | C |ty

P oorosS S e pazy e NSl Gt 0ot Sigas 9ot A PaU BBl rant  of
t he presengmbbdigihtPMusirh@dr 8nd desbitsdd abes r@tdlrﬁmﬁ@lg’e@]evmﬁlof ttRefit
within the canister shell 15 shown in Figure 1. Figure 2A shows an

al t er nat i vireea#ibacdrasitrtien ohthe '§b%ﬂ'§ﬂrﬁ>@”3\ﬁﬁ%%ﬁ a'Ffé@ﬁ’FPi@aP’\Wd outer rims. Figure

3 is an expl odedy LYr’e§V’t’ hd @Aqmﬁt@?§é C%H%tér el kb thPioSEH bRBoaRsknt Washer
arr angement accof d ing to an enbodi nent of the invention. Figure 4 is a top

vi ew of a ¢idbeprepest N¥entiveri ng dosage conpartnents 20 in a canister
according to aan&Lf:fVeoﬂ'n te%f tcﬁlé’pégﬁ%ﬁ“%@@l i HOWiRintfhd Bafist Al Vi €W Of

the faceplate of ure ure ustrates the underside of a possible
confi gl at $hmwroih Eslgl@neu wézlgweaaﬁpsftdm arf aldergatiusecrobedigiest okh dispeasiag

i nterl ocks h the dispensing wheel. Figure 5A is a side
vi ew of th\g’;’%? h%(/fn\cﬁwﬁ%ﬁér rwlel'gure 5. 25 Figure 513 is a top view of the

drive clanp of FFFng‘arEeE; &n anploBed 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

20 in a canister according to an embodiment of the invention. Figure 4A is a side
view of the faceplate of Figure 4.

Figure b 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.

. 25 Figure 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.

30 Figure 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 t¢ an embodiment 6f the invention. Figure 9A
is a side view of the hinged gates of Figure 9.




Figure 6 shows a dispensing/filling apparatus according to an enbodi nent

of the present invention. Figures 7 and 7A illustrate an exanple of hol ding
lugs for retaining a canister on the apparatus, according to an enbodi nent
of the present invention. 30 Figure 8 illustrates a filling neter for
attachnment to a filling apparatus according to an enbodi nent of the
present invention. Figure 9 is a perspéctive view of hinged gates on a

di spensi ng apparatus and/or filling apparatus according to an enbodi nent

of the invention. Figure 9A is a side view of the hinged gates of Figure
9. 15 DetBetalléddteseripfiphon Referring fi rstly to Figure 1 an exanple of a
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its length al]l ows attachnment of the canister to "the apparatus.” A set of
rigid teet¥O0% Hablgpipted around the end of the axle 104 to prevent
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opposi ng s¥@eRd gie mephﬁtbt efrth@epiahisiay sheffA g1 I"VBI”QIC#‘@J”IOWg@("% pPéhshayving ®l ocks may
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medi cation, the'canister is a us preferably"with the
del i versy ommairatgs.103 at the | owest point for di spen5| ng drugs u5| ng

oo o RS Yo R BETo8 B P Ty St e o
filling atdrachposiig 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




meter which can be fitted to or incorporated into the filling apparatus.
The cani ster includes one or nore programabl e devices such as a radio
frequency identification device (RFID), mcrochip or smart card 108 to
track and nonitor the canister and nedication dispensed fromit and to keep
a 30 record of tanper attenpts nmade on the canister. The use of the
programmabl e device(s) attached to tih& canister shell 101 in Figure 1 is

illustratiyve ly.. . Preferably, the r. bl e.devi 08 j edded in
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devices is incorporated into e canister 16 so that individual dosage
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enpty/full) and_the gom tion of a osag? co,ngart,rrent rel ati VCE tg, t he
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Figure 1. Figure 2A shows an alternative enbodi nent of a dispensing wheel

havi ng a d¢Ppedigent @b sagisredsiparvirahthavisnsi gliewnt slospeeo i@ BiEtwo out er

rims. Int : i S | r th r; provi ded
by way of o iB0RAGh HrBlied by SUF sy, (RO SRR AATRSIAIRIR. € Ple L he

out er wal | dosgRe qRefrarimands are pravided diyavay of & spolgthwbeeidhat fitsinistthait ed in

Fi gur e1cﬁ, E{H;r‘sterd'sii@ﬂei%iid@%%&t% A§oan i nner body 201 and an outer rim 202
C

in whi osagé cohpartnents are defined by spokes 210. The outer rim
202 is preferalRgferridgt iacpaiticeaf torihe hembotimenbddgiraed. inThigere &cithé t at es

easy cl eanj.n nd. 15 repl.ace PN ri [ ) ent
dosage con%ﬁ'??%ﬁﬁ% Wﬁ%ec;ﬁ%‘s?fﬁ]r'gﬁ ?'Io%c\,’%ys%]@ hg%ogg'{’ ﬁétecr)rﬁ@ ?W'ﬂ"gﬁp gp gzlo(f Sltdﬁé Fi gure
2A. The out@npartmant PR3 dré lde§hedhbe dpokes 2 turihe2duipr omi 2 isvpeldatdgent sets
of dosage % nd t he_di spensi ng

wheel . Pre eggg%rt{l}em%ﬁﬁ 0? 8}”\/‘\9?: %‘%’8?&12&@?olagﬁi?aléel’sgl:e@gﬁ? &Pﬁﬂagsa§%4 on the
i nner 1220 fepriteinget ebish parevanti Nini haapgndediffesdrit poggebeonwgandne t wo
DRt o hStiantl: Bl 553 S i BB HRRAA B 253 outen
rimwoul d ipgsitaied REFIGUREPA PFovide BxtDhdjacsrt et Bl dRSigedohtpaugtentdipgsi s a
guide only. The configuration illustrated in Figure 2 has 29 (4x7+1)
conpar t menvkich gxtend in 8arallel 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 accommodale up o 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




25 accommpdate up to 4 weeks of dosages. Preferably, canisters have up to
32 conpartnents which are shaped so as to avoid tablets or capsul es

jamm ng. The canister may be | oaded with di spensing wheel s having outer
rims with different configurations, with a plurality of conpartnents of
reduced size occupying the sane volunme as a single conpartnent in whee
205 (see Figure 30 2). These separate16uter rinms may operate with a
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is a hollow sleeve 208 which has rigid teeth 209 at the back to interlock with
20 teeth 108 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 axie 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.




clearance to allow it to turn but without allow ng | ateral novenment agai nst
the 25 axle. The wheel nmay have a bearing used between it and the axle. A

| ocking nut 307 is provided to hold the spring and washer arrangenent 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 arrangenents n&§ be equally effective. Locking nut
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may be subgki thét gskitihed 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




for exanple, an electrically operated sol enoid which | ocks the di spensing
wheel fromrotational novenent. Upon entry of a code the sol enoid can be
rel eased 25 by application of a current fromthe apparatus, through

el ectrically conductive parts of the drive shaft to the canister. Now
referring to Figures 4 and 4A, there i s shown a facepl ate which covers the
di spensi ng wheel when applied to the d&nister shell. The faceplate, when
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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 axte. 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




hol  ow of the |ocking nut which in turn screws into the interior of the
cani ster shell axle. This insert has a shaped interior 503 that nmates with
the end of the 25 drive shaft to interlock. This shaped interior nay be
plastic or metal or conposed of another suitable material. Were the
material is an electrical conductor, it may al so extend through the body
of the clanp to interact with a face@ﬂ ate locking slot. This enabl es use
of electri r o) S the drive
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conduct or @Jitaﬁlbhmp@lment (key) or entry of a security code.

20 The 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 fo the faceplate and
other components of the canister. Such current may be utilised to transfer data
between the canister and the apparatus.

25 Figure 6 is a simplified illustration of a dispensing/illing .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.




current can flow fromthe apparatus through the drive shaft to the

facepl ate and other conponents of the canister. Such current nay be
utilised to transfer data between the canister and the apparatus. 25
Figure 6 is a sinplified illustration of a dispensing/filling apparatus 600
according to an enbodi ment of the present invention. Wen fitted to the
apparatus, information carried by the2programmabl e device on the cani ster
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a central | $Pgc8LAPed heat%ﬂe]%@t th@rfawepdwrt'%quﬁendwﬂh e "?k@eﬁﬁ”’tted to
the apparafiuse sfdetv%an BFfPlet%‘?ns‘ié*%h%ﬁleGa%h%é pedwgn& ldpeediing guRace) 103.

The thickness of the raised portion corresponds wt e thickness of the
si de wal | @f itt may capluge emoghéhan ogat @dewc%ﬁryyweaamﬁugaéﬁyp%@?eam ng gate
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zone havi Al ternatively, a canister can be
fitted to n% %\ypﬁgﬁ% %E%%P%r\ti very space opening upward. In this
configuration tAlercaivelyt arcanider tan belfitted toehe appgratusbwithtioaighliiene del i very
space or sem..autonati cal Ly | Eigur ad

a0t onat 1 catAre ae” BRr e s 28 ahor B8 Pl rabh B g kel ¥
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appar at us ‘ﬂ"@)ceo‘%ﬁ? ecggltrpﬁa t nwa sahaft to rotate the dispensing wﬁeel ¥o 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 agéinst 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 wali




in the canister. The lugs cover pins 702 which are preferably made of
spring netal. These pins fit through slots in the side wall of the

cani ster shell in such a way that the dispensing wheel is precluded from
rotation. These pins also add 25 to the tanper-proofing provided. by the
spring forced interlocking teeth of the wheel and the canister shell. The

pins 702 have split ends that slide oBeither side of a dosage conpar t ment
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dosage, the ivery spa cani st s aligrned Wth an
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the cani stcﬁfnn@n@d bink QuHEIE\LRaEr tiBdatrolr sTttad comralimddme, sirriistoeheWitasn fitted
tot he 20  in the canister shell to prevent manual rotation of the canister when fitted to the
apparatus.

Similarly, the faceplate which covers the dosage compariments 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

gach 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.

30 When 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

altow for secure transport from, for example, a pharmacy to the patient. A power




apparatus. Simlarly, the faceplate which covers the dosage conpartnents in
the canister can be controllably released by electronically actuated

sol enoids nounted on the canister. In such an arrangenent, when the
canister is attached 25_to a filling or dispensing apparatus, the control
means can conmuni cate with each of the solenoids electronically. This
enabl es the control neans to nonitor 2and record each cani ster access event
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appar at us, 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 infarmation 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
communicatien network.

The apparatus includes drive shaft 605 having a shaped tip 607 that fifs




20 where a connection to an external systemis provided. Such information
may originate froma pharmacy, care institution, physician or other source
and may include real tinme (or delayed) updates of information relating to
t he medi cati on being dispensed. Renpote publishing of this kind can alert a
pharmaci st or patient to new information including nmedication
contraindications or additional 25 he@ftth benefits associated with the
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the dispensing wheel fromthe teeth on the canister shell. Drive shaft 605
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t he cani st aratus may have a special tool which fits into the
dosage co artrrent ile the canister is fitted to the apparatus to free up
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spring pin f t i rel eased and the
teeth on tﬁe %éréﬁg?ls(?rﬁcg n%ﬁ(égﬂhar gé é?lg]gﬁegda gstﬁ ?gﬁ?q?'h !t etdf‘f’pgﬁs'f'ﬂe
cani st er sWbédl art hsedgagerhBomdhavesth on tlancdresteosiadliethet dispdnsgy whekdsage

conpart rren(t:anv%é rr]ol:ta e% t%ar“g%tae Eios?ahgeel (lzorﬁ

pg)aer%grgt'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. Sheil 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 assistanis, 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.




The apparatus may al so have a shelf 608 having a shaped depression for 20
hol di ng dosage cups for the dispensed dosage(s) to fall into, ready for
consunption by the patient. Shelf 608 nay al so vibrate to separate

medi cati on such as capsules, tablets etc when one dispensed tablet or
capsule is arranged on top of or partially obscures another when rel eased
fromthe canister. This enables i denesfication by an optical detection
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filli ng/dltsgeanm n% apparatus "lying on its sid . .,
ppardaitus may, in ancther position, be consadered’ 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 fo 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

30 orientation 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 fo receive
dosage and filling information and any other relevant information regarding the

patient’s medication. The information flow is secure and encrypted where




t he 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

hori zontal orientation rather than a vertical one. The faceplate of the
cani ster can then be renoved (using the requisite keys and/or security
codes) to expose the wheel with all 18 conpartnents without any contents
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transfer, {parddid ¢oddsthade dhd bhAGYs, and to bill an entity such as a
20 government 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




medi cati on di spensing and usage. This provides an audit trail of medication
transacti ons whi ch enabl es pharmaci es, hospitals and other care
institutions to keep records for research and analysis, and to bill an
entity such as a 20 governnent agency, Medicare, hospital, health insurer
or regulatory body. Additionally, the apparatus nmay be configured to
comuni cate with an information systéﬁ1of a facility through which the
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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. [t 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




used to remnd the patient to take dosages that have been di spensed by the
apparatus. The apparatus nay al so provi de an energency al arm system
operable by the patient to indicate that the patient has fallen or requires
assi stance, where the apparatus relays this information to a carer or
energency 20 organisation for action. The inventive system di spenses
correct dosages, at correct tines, on2$he correct days securely.
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dosages arlea@é@flemblfomf bart efla 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.

25 A 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.




automatically using an automatic filling nmechani smthat distinguishes
different drugs fromeach other or manual ly using a counter 803. A hopper
804 enabl es | arger nunbers of pills, capsules and the |like to be | oaded.

It can formpart of a dosage sorting system which can interact with or 20
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delivery space of the canister. The gate(s) may have maore than two hinged

20 parts.

The hinge and spring arrangement is controlled by the conirol 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 canisler 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




15 suitable for a canister having, for exanple, two outer rins fitted,
where adjacent dosages in those rins are to be delivered independently of
each other. Hinges 902 extending fromthe 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 nore than two hinged 20 parts. ¥he hinge and spring arrangenent is
controlled '
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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
30 the conirol 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.




using the inventive dispensing system add prem um features which provide
15 addi tional advantages not available with existing nedication dispensing
systens. Moreover, since drugs filled into canisters and di spensed to

i ndividual patients are traceable and auditable, the inventive system
provi des econom ¢ and soci ol ogi ¢ advant ages not provided by the prior art.
It is to be understood that the enbodBthrents illustrated and described 20
herein are ex | es. only. Various alteration difications and additions
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anbit of the TJHavgsidremg iNRRhbER Hiepeyothd diRBaaha@hdil e ohdahendgr esent
invention will now be nore fully described with reference to the foll ow ng
non-limting é%@éfhpl es. 25 Exanples Exanple 1 - In the pharmacy - The
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cont r ol5 nmeans.The drhe IS yss@mndil éptheysysteamper det ection status information

for the phar staff. endin n, t t anper detection status, the
cani ster ray blie qrﬁg%??ee%eﬁgreﬁhﬁﬂlggﬁ%%mﬁ%q m[r% per - proof testing and

repai red/ repl agedmanst pdesdekviht Mesessianyto Bé fillle apystan dhéphays

di spensing information for the phar macg/ staff. The gi sg&g”si ng. i nformation
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dosage conpar t3Ba4s i B P8Ghchaatihaeehriteage. 5 - The drug ID is scanned to
the system The drugs are delivered through the filling neter. The neter
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per sonnel idergqidft'a%ﬂm on etc is recorded on the canister and on a central
dat abase for further S'r ocessi ng

-  The canister is then scanned at dispatch for time, destination and courier

15 etc 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-illed.

—  Doctors can send prescription updates to pharmacies (or pharmacies can

20 interrogate 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
infarmation 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 1D at sign-on.
30 —  Each canister identifies itself on the Nursing home dispensing apparatus
as belonging to a particular patieni.
—  The dispensing apparatus reads the relevant information from the canister

the canister is moved into position for dispensing.




and tracking. - The canister is then scanned at dispatch for tine,
destination and courier 15 etc information. - Prescription alterations in
t he nursing home environnment can be automatically sent to the pharnacy so
that incomng canisters are automatically updated before they are
re-filled. - Doctors can send prescription updates to pharmacies (or
pharmacies can 20 interrogate a cent Bal database) so that canisters can be

aut onati cal | dat ed th chan t.o .a ription.. - P i.st d
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the facility; fdebgddes ﬁ@@;gsarychar ge of dispensing drugs enters an ID at

sign-on. 30 - Each canister identifies itself on the Nursing hone
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canister is noved into position for dispensing it 32 "The system
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a wor kshop for proo i'ng and repaired/rep recoded if
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screen,_and/or_the screen PDA carried. b ers ch and/ or a
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dispensing; the dosage is nol dispensed. The facility's patient mformatlon
system is updated accordingly.

15 -  The dispensing apparatus completes dispensing the dosage and the
person in charge re-enters |D 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.

30 Example 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)




- If patient's IDis not entered, or the person in charge aborts the

di spensing; the dosage is not dispensed. The facility's patient information
systemis updated accordingly. 15 - The di spensi ng apparatus conpl etes

di spensi ng the dosage and the person in charge re-enters | D for sign-off.
- The technol ogy on the canister determnes if a patient is due for

medi cation fromthe filling reginmen afd this information is available to

the nursing system 20 - The nursin pat L.ent I nf i O temis
updat ed th?oud%oq.?f“s[teﬁegoﬁ”o%géarmeaﬁy n'ggﬁ%d roz’oth%e%iph%a%n%%i@t%ﬁé IS
facilitated. -refnescirigeiniaton & deeepteddyshée depensingdpparatuse nur si ng honme can
be aut omati cal llé transmitted to the harrrac%/ s? t hat dosag?ﬁs fi hl ed into
i ncom ng cani st §y3t%@'%@m@élqe§;®e? SELES fNforsrtion RETOHRNY ¥ dRe send

prescription upgahasy ts@afp@égmir@sw@hé hahp&ragetstRirSstaf RN the cabibemat i cal Iy
updated. - The reginen fo oup hones is simlar to that of nursing hones
and wil% Dbe i@y fiPed rgifsiasl ndeded WasksheRanfr e tanperRiophetesitg eAf®s hone

Home di spensing -peco}ﬁ,r 1448 CRRANSEI R if fedBBEA,Oring service (this service is
preferably pr ovP%e oe\i/‘)er a tel ephoneI 1 ne argd does not require connection

of a dedi cat edDispenpingapraysiuemod3 dishepanpythwel foremes! preaaedpitios. | oaded on

the apparatus and dosage regqinen infarmatian. i cept e di spensing
appar at us. _Theﬁig@%qsé?ﬁ %?%%?t&gé‘?@r%ag'ﬁ né@?é'@fg |B'8ﬁ§%r?§tce§ t|8(r¢ 3}?{% ‘ion renotely
for the pharnegienseaicts (ependiosgg® s dibgeriseapeascotetpddteomndti@idisy t he

canister 5 maﬁ be referred to a workshop for tanper-proof testing and
r epai er:l/repI @1 recoded i f necessary. Dispensing apparatus noves

di spensi ng_whegle §&:kR" iREke HISARIORAS hbldosy theDlisRanFiSpRPRRaGabug al erts

patient that nedicatiron I1s due to be taken.” Patient enters ID then dosage
i s di spensed, Rresdmeriggdberedriaadethta Wesprviapbypparatad. daly grarigeLhge updat e
information i syfghgdidy the dispensing apparatus for a preset period then

upl oaded to the service by phone, e.g. daily clearing of
— 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

20 emergency service provider.

—  The monitoring service provides a medication information update service
that uses expert system data mining o 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.

25 —  The information from the service can be printed out on a printer connected
to the system.

—~  Doctors can send information to the patient through the service.



information. - If the patient does not enter IDwithin a certain tine frame
after alert the 15 systemthen commences al arm escal ati on procedures that
have been preset dependi ng upon the patient's nedical status, nental
capacity and need for nedication(s). - The escal ati on procedures include
phone call fromnonitoring service to - patient, phone call fromservice to
patient's designated carer and then t& 20 energency service provider. -
The nnnitog& gwﬁervice provi des a nedi cation information update service

t hat uses B "systemdata mning to provide real tine updates on

medi cation and other relevant information to the client. This service can
be providﬁd éo nur |n hones q oth care facilities also. 25 - The

i nformati ofr f FWPE@”%&WSB@'B?PWPQd out on a printer connected to
t he system - Epmﬁﬁg ppanmugend information to the patlent t hrough t he

service. 34 CLAIMS: 1. A nedication dispensing systemincluding: a
filling appar attdiSPENSNYRRAFEXNYFng apparatus; a portable, refillable

cani ster havi ngy goAuie, ajeflﬂéb!é)fzarqgcéaﬁﬁwﬁ@@Wuﬂaﬂ@fﬁfﬁ‘dosagél%oﬁ@@rtﬁieﬁfs bei ng
rel easably nount abl e on | 1'i ng apparatus and di spensi ng apparatus and

havi ng one or B CapistyT B@ﬂﬁﬁme@aéé@'b/c@gunté@ﬁf P@dh%d'“ﬂﬂ EBRFERIScate with the
filling and di %ﬁﬁ:{éﬁ {r‘lg ?ﬁ)pﬁ?élﬁéua%d ABfAng HeCON R prEGEHmMIE RIS he
contro in

control neans of ne |cat| on into and egress of nedication
out of a cani stcz@nﬁmrteadme@ﬂwna:af& with i fllingoissdineensisaarraigius ndccor dance
with ipformati y the one or nore programmabl e devices on the
cani st{eHr 15 Z%n%ﬁh?%%é[)l on di spensing system according to claim1l wherein
t he cani st er whaereinutiescoairpt mgraseabirds didvp cé nﬁeﬂlcﬁwhn*@o@@eg@@ﬁﬁért ment .

3 N redi cat | qngLanenss B8c YIS AEEALH % o)A L 8 SRl 3 vher ef 1

the 20 one or re prog e devices are co
i nformati on oaccordance with information stored by the one or more programmable

devices on the canister.
15
2. A medication dispensing system according to claim 1 wherein the canister

includes a programmable device for each dosage compariment.

3. A medication dispensing system according ta claim 1 or claim 2 wherein the
20 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;
number of dosage compartments in the canister;
25 . 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
an identity of a patient to whom the canister is allocaled.
30
4. A medication dispensing system according to any one of the preceding
claims wherein programmable devices on the canister include one or more
of:
a radio frequency identification device (RFID);




the canister including one or nore of: a canister identity; configuration
of dosage conpartnents in the canister; nunber of dosage conpartnents in
the canister; 25 a nedication or plurality of nmedications contained in a
dosage conpartnent; a tine at which a dosage was di spensed; a tine at

whi ch a dosage is due to be dispensed; and an identity of a patient to
whom the canister is allocated. 30 433A nedication di spensing system
according to é‘m{cr%}ﬁ of the preceding clainms wherein progranmmabl e devices
on the canister inélude one or more of: a radio frequency identification
devi ce (RFI D)as®&rtcardni crochip; a smart card; a subscriber identity nodul e
(SIM chip; a _barcpde: d 5 ti.c.strip. 5. A nedication dispensing
system accordzi‘ﬁ ¥4 %rn'ge'%ﬂénﬁl%r@@?gh@di ng clainms further including

t anmper - pr evend b@mot®ais! on the canister to prevent unauthorised access to
medi cation within the canister. 10 6. A nedication dispensing system
accordithg to RMEIPE HHRrein the canister further includes
tanper-detection neans for detecting tanper attenpts. 7. A nedication

di spensi ng_system according to claim5 or claim®6 wherein the &5 ,

t anper - pr ederf i BECiIFHIRS diSpeNSiNe SYslefb freddBgcioadMe CBRI Y B¢ BISEEFIRYL i on of
a signal fromhe fghﬁé}ﬁﬁé‘lb&ﬁéfté%t;é@ﬂe@@rﬁ’cﬁn%éﬁns§n tHd CBpitiSdol PBvdlSpensi ng
system according to any one of clains 5 to 7 wherein a programmuabl e device
on the cani st@rauiasiced acegssrinapedivatioa thimgic c20is{y: a tanper attenpt. 9. A
medi catd on di spensing system according to claim8 wherein progranmable

device on the canister further includes a tanper log to record
6. A medication dispensing system according to claim 5 wherein the canister

further includes tamper-detection means for detecting tamper attempts.

7. A medication dispensing system according to claim 5 or claim 6 wherein the
15 tamper-prevention means includes a device operable only by application of

a signal from the dispensing/filling apparatus.

8. A medication dispensing system according to any one of claims 5 to 7
wherein a programmable device on the canister stores information relating

20 to a tamper attempt.

9. A medication dispensing system according to claim 8 wherein
programmable device on the canister further includes a tamper log to record
changes in the tamper-detection status.

25
10. A medication dispensing system according to any one of claims 5 to 9
wherein a programmable device on the canister is configured to
communicate detection of a tamper attempt to a dispensing/filling
apparatus or to a remote service.
30

11. A medication dispensing system according to any one of the preceding
claims wherein the canister further includes a tracking device to track the

canister’s location.




changes in the tanper-detection status. 25 10. A nedication di spensing
system according to any one of clains 5 to 9 wherein a programmbl e device
on the canister is configured to conmunicate detection of a tanper attenpt
to a dispensing/filling apparatus or to a renote service. | 30 11. A

medi cati on di spensing system according to any one of the preceding clains
wherein the canister further includes3@ tracking device to track the
canister'sy o i . 36 . : i j LSPEens) s ing to
any one. of '#1ts e B dispfneiy AP oL AR SPCRR Bhe e bR e

di spensi ng appairss uvgheaeie thienBlonpapasdus rand Hes disgeresiugiappamiys. ar@

nmedi cati on di.spensi._n S C ding to any one of the preceding clains,
wherein the 83.?@$%¥&1ﬁ§?%§gggﬂgﬁ%anister shel | ; and a di spensi ng whee
having a plurality of dosage conpartnents, the dispensing wheel being
rotatably upl abl.e to the canister shell:. 10 wherein rotation of the
di spens% ng%:%fgépe‘ij'g"{ﬂWi JEPe I hSYTEA aFeHingei @Ms ONg (it 15 ?’%8‘9@9% he
control neansclsimsf avktdin teecdnididringudds:medi cation into and egress of

medi cati on out of the dosage, conpartments through an opening in the

cani ster shel | .2 98148 STRIHERS cati on di spensing system according to any one
of the precedi ng digeAkiAg, whb&r Biving e plliraRenG BgsaRPas@bHsment, udes: one or
nore di spensi ng _zones ich are independently operabl e under control of

the control neah®Pansinoa¥ias! Paing refrfabbhepupiatie i BaRB S 8 or  egress of
medi cajd on oufh&kint hﬁatﬂﬁ?ﬁagﬁwecelt%‘ﬁgﬁ%i?&%@el 20aive 1\ e dhsdidr odhefliigpensi ng

system according to any one of recedin clains, wherein one or nore

of the filli r@né’ﬁﬂledjibs’pféﬁﬁ%@obﬁ]@@ﬂéttgﬁaﬁiﬂﬁag%éwngi%@%@@i%}nin%@ﬂ@e r eader

for reading t0geQn8s Aodl¥afish BUOSH MEBRLEe cHRflaRfRNRNIAIRHOEN BReRngani sters.

in the canister shell.

15 14. A medication dispensing system according to any one of the preceding
claims, wherein the dispensing apparatus includes:

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.

20
15. A medication dispensing system according to any one of the preceding
claims, wherein one or more of the filling and dispensing apparatus further
includes an device reader for reading the one or more programmable
devices on one or more canisters.
25

16. A medication dispensing system according to any one of the preceding
claims, wherein one or more of the filling apparatus and the dispensing

apparatus is in communication with a remotely located information service.

30 17. A medication dispensing system according to claim 16, wherein the
dispensing apparatus further includes a communication component for
transferring information relating to dispensed medication to the remotely

located information service.




16. A medication di spensing system according to any one of the preceding
clains, wherein one or nore of the filling apparatus and the di spensing
apparatus is in communication with a renotely |ocated information service.
30 17. A nedication dispensing systemaccording to claim16, wherein the
di spensi ng apparatus further includes a communi cation conponent for
transferring information relating to @/ spensed medication to the renmotely
| ocat ed i nf@r i rof : j [ InS i m
accor ding 15 AnneaLatR dpEhsintf ystim S ART R o e B e  rLs 1 s
confi gured t owhereln thadilingsagraraioapaiconiqred talil dreadogagiel sorparinerddi cat i on
i n accordance_ . i ' rescriptli . nj illing
appar at us fro%d%'égg&élgﬁ%@fgre;&%ﬂggn' r%@%h%{}) 58;@@% abétgetr?ggecfrgsér{@g{n ed
physi ci an; acqoiravnieatedtto tree fillirgpapEdratuefrof® anot her entity authorized to
di spense and/ or $r estcr,i be nedication. 19. A nedication dispensing system
accordihg to clBrH 8 wherein the filli ng apparatus further includes a
filling neter fotemehsatmbage;a quantity of nedication units being filled
into a dosage conpartnment of a canister. 15 20. A nedi cation di spensing

syst em accor di iy WY HIAAOPNYHRAEI n the filling meter is in

comuni cati on vd pkerifagisgont rol nmeans for automated filling of medication
units into dosage conpartments. 20 21. A nedication dispensing system
according to cl&NEPI8L8F clai m 20, wherein the filling neter includes one

or morg of 1 a GRRHR entity U z8d to BlsPehsOMMGoENBEcrde RBdiL&RIn. r ecogni tion
device; and a canera; Suitable for quantitating medication units being

filled into the dosage conpartnent.
19. A medication dispensing system according to claim 18 wherein the filling

apparatus further includes a filling meter for measuring a quantity of
medication-units being filled into a dosage compariment of a canister.
15
20. A medication dispensing system according to claim 19, wherein the filling
meter is in communication with the control means for automated filling of

medication units into dosage compartments.

20 21. A medication dispensing system according to claim 19 or claim 20, wherein
the filling meter incfudes one or more of:
a counter;
a scale;
electronic eye;
25 optical recognition device; and
a camera;
suitable for quantitating medication units being filled into the dosage

compartment.

30 22. A medication dispensing system according to any cne 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.




30 22. A nedication di spensing system according to any one of the preceding
clainms further including a billing interface to bill automatically a
patient, enployer, healthcare provider, insurance conpany or other
billable entity for nedication dispensed fromthe system 38 23. A

medi cati on di spensing system according to any one of the preceding clains
wherein the filling apparatus further3®ncludes a printer configured to

print a | abgl iy: e i a LSH AW i rmation
rel evant tggaA g@%@ﬁ‘ﬂ”ﬁ%@%@%@g r%géﬁeﬁrré%&%agg ﬂOAQrﬂegﬁ%a@i gﬂr[l} @l%g%@ﬁgl ng

syst em accor délaigist whedesi he2Blinghapresratus Hertigri incledes g prigtanfdogligeadtlo pri nt
automatically n bel. tal ni i r i n. ient's
dosage r egqi n&rﬁ]éhgwaég. gﬁ'ég@g. %A%né;gﬁaggsﬁrbﬁﬂ%il%%%n@?ﬁ'&%és{nz%ﬁ}aﬁgﬁudi ng: a
di spensi ng apgavatLie;a patjpot't dbsage regirmén.abl e cani ster having a plurality of
dosage conpartnents, the canister being rel easably nountable on the

di spensti ng apparatus and having one or nore programabl e devi ces

conf i gur ed24 oA eeguidHlion aispending Wy sibnt deofdihd iongaiane3 dinepem tiengirappar at us;

and control msog@s; e\é\{nerei,n t he cantrol nean%ﬁ?ontrol.s t he di spensing
appar at us to $HUBHIeCaePriRigREemalieallyedinelt {6 CPBRTNHEE YL BN  t ment i n
accordance W yRen {hafRiligBtd @bsapkegthddycHahge®ne or nore programmabl e devi ces
on the 20 canister. 26. A nedication dispensing systemaccording to claim

25 wherein the canister includes a progranmbl e device for each dosage

compar grents. &cieatifn dillendhiy efsighiBNEngy system according to claim 25 or
claim26 wherein the canister further incCludes tanper-prevention nmeans to

prevent unaut HodiERFIRE@MERALS nedi cation within the canister. 28. A
medi cation di spepshie SRIAIR BaGOAhAAN, % GLAI dladtBgE Sbhdahfdrn ster SO
further includes tanper-detection neans for detecting a tanper attenpt. 29.
A medi cation ditspeasisieg bsiygtrelrrsasy myiuntabieor el disEENSEIg anarai28ndher ei n
tanper - prevent | i ealis of HlrHA8S0an I H0REE 2Bhfg Bl Yo RonfRRiiCAE! ! on Of
a signal fromthe di spensing/filfing apparatus.
15 with the filling and dispensing apparatus; and
control means;

wherein the control means controls the dispensing apparatus to facilitate

egress of medication from a dosage compariment in accordance with

information stored by the one or more programmable devices on the

20 canister.

26. A medication dispensing system according to claim 25 wherein the canister

includes a programmable device for each dosage compartment.

25 27. A medication dispensing system according to claim 25 or claim 26 wherein
the canister further includes tamper-prevention means o prevent

unauthorised access to medication within the canister.

28. A medication dispensing system according to claim 27 wherein the canister
30 further includes tamper-detection means for detecting a tamper attempt.

29. A medication dispensing system according to claim 27 or claim 28 wherein
tamper-prevention means includes a device operable only by application of

a signal from the dispensing/filling apparatus.




39 30. A nedication dispensing systemaccording to claim28 wherein
programmabl e device on the canister further includes a tanper log to record
changes in the tanper-detection status. 5 31. A nedication dispensing
system according to any one of clains 28 to 30 wherein a programuabl e
device on the canister is configured to conmunicate detection of a tanper
attenpt to a dispensing/filling apparatus and/or a renote service. 10 32.
A nmedi cation di spensing systen1accordi§g to any one of clainms 25 to 31
wherein the canister further includes tracking device to track the
canister's |ocation. 15 33, A nedication dispensing systemaccording to

cl ai many oneg,0 25 ei i r {,Refeih NCl udes: a
cani st er sheﬁp Lam? i spdé"t> s‘alnﬁﬁémgggﬁjhf\%é{gﬁg q?u?‘%ﬁtw %(F)es”lége
conpart nent s, t;bregranhrrﬁpérdﬁvng om/rﬁmaniﬁéérrﬁlg'fhebtnabd@ § tegengp 0@513 & t he

cani ster shell; r%ggémﬁ'ﬂ%'t?{ﬂé@ftﬁétérﬁlen@faﬂshe di spensi ng wheel relative to the

cani ster shell i's “contro he control neans to facilitate egress of
medi cati o froma dosage conpartnent through an opening in the canister

shel | . 34. Aspedintidash disSRRMG Hetehy SERMIRL BOAHI S bocidifg BN 9d ¢l ai ms 25
to 33, 25 wherein the dispensing apparatus, includes: one_or HDto
I of the

di spensi ng zone¥NaifiNcA AFSITRBRENHBAE yPTopB? abANsEnder conigte

control neans t&nfrﬁtm:&alté adBeigh €55 HitafBei Calehpn for emdidpensifgaiigs
conpartnents, 30 35. nﬁ?dl cati on di spensi ng system according to any.one of

claims 25 to 342PPRFAHSANY/OL gpBgEah5t e i dentification device includes one
or nore gbh. a radio frequency identification deV| ce (RFID); a mcrochip; a

subscri ber i ggnl&l te%lcnpon dispe(nsmg systerrpéccordmg to any one t?frcgalm% é%a{ocgpe and
wherein the canister further includes a tracking device to track the canister’s

l[ocation.

15 | 33. A medication dispensing system according to claim-any one of élaims 2510
32, wherein the canister further includes:
. a canister shell; and
a dispensing wheel having a plurality of dosage compariments, the
dispensing wheel being rotatably couplable to the canister shel;
20 wherein rotation of the dispensing wheel relative o the canister shell is
controlled by the control means to faciiitate egress of medication from a

~ dosage compartment through an opening in the canister shell.

34. A medication dispensing system according to any one of claims 25 to 33,

25 wherein the dispensing apparatus includes: _
| one or more dispensing zones which are independently operable under
control of the control means to facilifate egress of medication from the

dosage compartments.

30 35. A medication dispensing system according to any.one of claims 25 to 34
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 magnetic strip. 5 36. A nedication dispensing systemaccording to any one
of clains 25 to 35, wherein the dispensing apparatus further includes a
device reader for reading the one or nore progranmbl e devices on the
canister. 37. A nedication dispensing systemaccording to any one of clains
25 to 36, 10 further including a billing interface to bill automatically a
patient, enployer, healthcare provider, insurance conpany or other
billable entity for nedication dispepsed fromthe system 38. A nedication
di spensi ng system according to any one of clainms | to 35, 15 wherein the
di spensi ng appar atsmsarfearthher i ncl udes a di splay neans to visually indicate
i nformation incl H@gf&gd@% qor more of tinme of day, time next dosage is due
to be dispensed, entity of patient, identity of medication, contact
details in case amasnelicgdifty, and dosage information. 20 39. A nedication
di spensi ng system according to any one of the preceding clains configured
to store electronically a record of cani ster-access vents n $Ud| ng but
not |imtéd ?t%Aa‘ﬁeii'a%tﬁﬂlq*ﬁp@Ps'f‘%Fyséerbé‘F% ing { 8B% PRG© H@'”@a@ﬁ ﬁot"g atine
at which the capkfittharaspasshesagshrand fhdﬂ&arhﬁ@@ddsoa ddvideheagecess. 25 40. A
medi cati on di spensl nﬂ% %st em accor di n%b[ %ﬁ he preceding clains
further includif§ng Hip 0P HERE2TE 555? (i’rhﬁe(??’%' ‘6hsed medi cati on.
units so they can be identified by an optical detection device. 41. A

medi cati on dj_spensi.n ystem.accordin any _one of eding 30

cl ai ms wher e‘JWSat d'&%@ WAy AP A A g%orgugt%gpy Phep g%ﬁj 56?% Iglér'm system
for al erto ng afysthler earaanlngaaI bitingl oémizee ¢ bitediocaticaly a sateog e‘mpidyer di spensed.
42. A nedicati e s c g i r n the alarm
systemrai ses gﬁ Ig\c@% enra r%gfarpg%t gﬁﬁaﬁg& ol |tg%€r?ﬁsp§§%a pr sgdrrl bed 41
medi cati on i n aedicaticedigransektioniteesybteane. . 43. A nedi cati on di spensing
system according to claim42, wherein there is a plurality of

predeterm-ned tine franes and corresponding alert levels, and 5 wherein
el apsi ng of 3. Pomgairationriispenaing Skxer| ascaidingte gy ane qf slaims ¢ ot0a35h| gher

alert leyel. 4gneRinmad @%be:%ﬂngd!aﬁd?a‘?&t% rrmt%ysa@me@cg%ebléwn@aneltal m 41,
wherein the alarm_ system autonmatically executes an alert TE_ﬁggcedure

according to aMsadlrdicaigyiniqragtign ingliding peg or B L dETidayy e 8%8ne or nore

of : dosage is due {o be dispensed, identity of patient, identity of medication,
contact details in case of emergency, and dosage information.

20 39. A medication dispensing system according to any one of the preceding
claims configured to store electronically a record of canister-access events
including but not limited to an identifier for a person accessing the canister,

a time at which the canister was accessed and the location of the access.

25  40. A medication dispensing system according to.any one of the preceding
claims further including a movable member for separating dispensed
medication units so they can be identified by an optical detection device.

41. A medication dispensing system according to any one of the preceding
30 claims wherein the dispensing apparatus further includes an alarm system
for alerting a patient that a dosage of medication is due to be dispensed.

42. A medication dispensing system according to claim 41, wherein the alarm

system raises an alert when a patient has not dispensed a prescribed




soundi ng a warning sound; transmtting a nmessage to.a conmunication device
of the patient; transmtting a nessage to a carer of the patient; |
transmtting a nessage to the patient's healthcare facility; 15
transmtting a nessage to the patient's physician and transmtting an
alert to an energency organisation, 45. A nedication dispensing system
according to any one of clains 41 to 44, wherein the alarmsystem can be
used by a patient to send a distress alert 20 to one or nore of: the
control means; a carer of the patient;%%a healthcare facility; and a

physi cian. 25 4fcqiABRdh 63kd-08tehinRENHE RGmsySt em according to any one of
the preceding clains, wherein the control nmeans controls egress of

medication to a patient in accordance with one or nore pre-determ ned

di ispensi n? (rj ulke s Hiddd=aioh lawpe@afirwggtewmkcﬁn@wﬂajm A0) gwwemanmreﬁm, t he

rul es including one or. no of : .30 has the, patient .been correctly

i dentified? has ppwgtycoérﬂr%c{egerrmggg&1n&eoﬁrg%s[ fiH ?ﬁ%ﬁ??qq'%genﬁ%\’%&nén%di cation
to be di sgensedwhekhetdpRingsoftaHender tive framedissgiatrs thegpleredveldbiadigheorrect ? is
t he cani ster frele ?f Farrper attenpts? and 42 is the nedication absent of
cont rai ndi cati oﬂe%ieivﬁ'ot her prescribed nedication? 47. A nedication

di spensi ng system according to any one of the preceding 5 clains, wherein

the control igans, SULARRLIGANN URIAL SoooiRPRLaainl ORI MSLARRT bY the

progr anmabl e devi cé on nister 'for use w
medi cat i on di speystarmguisysaticatly etssuiearfinselert progediisdpergrding ta apagiedt er shel |

having a f§ SPeNglf0ingRRAING:edRrethaRRABHBE, WaRel: naving a plural ity of
dosage conpartnents an elng rotatably couplable to the canister shell;
and sounding a warning sound;
transmitting a message to a communication device of the patient;
transmitting a message 1o a carer of the patient; ‘
transmitting a message to the patient’s healthcare facility;
15 - fransmitting 2 message to the patient’s physician and

transmitting an alert to an emergency organisation.

45, A medication dispensing system accarding to any one of claims 41 to 44,
wherein the alarm system can be used by a patient to send a distress alert
20 to one or more of:
the control meané;
a carer of the patient;
a healthcare facility; and
a physibian.
25 )

- 46. A medication dispensing system according to any one of the preceding
claims, wherein the control means controls egress of médicaﬁon to a patient
in accordance with one or more pre-determined dispensing rules stored by
a programmabie device on the canister, the rules including one'or more of;

30 has 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




one or nore progranmbl e devices configured to conmunicate with apparatus
for filling or dispensing nedication; 15 wherein nedication is filled into
or dispensed fromthe canister by attaching it to a filling and/or

di spensi ng apparatus having a control neans, and wherein the control means
controls rotation of the dispensing wheel relative to the canister shell
to facilitate filling of nmedication into and egress of nedication out of

t he dosage conpartnments in accordance with the 20 information stored on the
one or nore progranmmbl e devices on t#8 canister. 49. A canister accordi ng
to claim48, furtdeneimsditidiongatsepr aframrablieatdayvimtie other pesschbslibsage
conpartment in the di spensing wheel. 25 50. A canister according to claim
48 or claim49, VSRS @?‘ﬁ"t he one or nore progranmabl e devices store

i nformation including one or nore of cani ster identity, configuration of
dosage conpal, al r s in the
di spensi ng vﬁz%%e%[ rrgc"‘F QEP(S.@;’@S%)%‘E%%HH&E ?Lgn% Ofrtlg %rg(rgﬁdsi@;r

medi cati ofi or pllaimal i whergh #‘édl@@irﬂorféeaf@orﬁ%ﬂ”ﬂ%@a'lyn L@da’@§ag’§5@ﬂﬂ1part ment ,
atinm at whic Iﬁ:@ﬁnﬁ di spensed, and an
identity of a Qaﬁrﬁﬁ?ﬁ? gor thgp caﬁ?glfggira\h?es&glﬁletggg?%& 43 51. A

cani ster according to claim 49 wherei n a programrabl e device on the

cani ster inchades.aARer Gbr WBE Syiff a Melidslion SiEgsd gcyystéﬁen%f t&pdbon device
(RFID); a mcrochip; 5 a subscriber identity no S chip; a smart
card; a barcoddf¥diiP’ a magnetic strip. 10 52. A canister according to any

one of cliai ns 48atdan@ﬂg;ghm;tﬁaemglampépudgm‘ggo@@mer- prevention neans for

prevent g access, hehl% HAP ReShat BEAIE chbiie AP eRFemel SRR LS
to 52 wherein t heotetabiysbemabld b thecadiger shetlandes t anper - det ecti on neans for
detecti ng tanper at en;Rore programmable devices configured to communicate with
apparatus for filling or dispensing medication;
16 wherein medicatior 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 egress of
medication out of the dosage compartrﬁents in accordance with the
20 information stored on the one or more programmable devices on the

canister.

49. A canister accordihg to claim 48, further including a programmable device

for each dosage compariment in the dispensing wheel.

25
P 50, A canister according to claim 48 or-claim 489, 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 - seotions. in the dispensing wheel, number of dos’ége
30 compartments in the canister, a 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.




54. A canister according to claim53 wherein the programuabl e device on the
cani ster maintains a tanper log to keep a record of tanper attenpts. 20 55.
A cani ster according to claim52 wherein the tanper prevention neans

i ncl udes a device operable only by application of a signal fromthe

di spensing/filling apparatus. 56. A canister according to claim53 or claim
54 wherein the canister is 25 configured to conmuni cate detection of a
tanper attenpt to a central adm ni stpator or ot her authorized entity. 57.
A cani ster according to any one of clains 48 to 56 wherein the dispensing
wheel is adaft édcaristerezmspidngoteeclam #brbeiein @ Prtumgeablecdavich qiolei ons 30
havi ng vari ous d0saofcGeiPaddeie 6onfigurations. 58. A nmethod of

di spensing nedication to a patient using a medication dispensing system
accordi ng to anyadgrio Bequenay dgntificationgfpvicaiRFIBY - A net hod of di spensi ng

nedi cation to a pPalikB&ip;i ncl uding the steps of automatically filling a

cani ster with nedication accordin éo a patient's prescription;

det er mi nithg t hat atSH'éscﬂ@?'i'%?{F‘tysf“‘i’% MY correct; 5 determining that a
dosage of nedi cakisprticsrd 0 be di spensed; dispensing the dosage of

medi cati on. 60. A nedication dispensing systemsubstantially as

her ei nbef ore desBPPKEE: 8Rfth reference to any one of the enbodi ments
illTustrated in thenaghicawgonpanyi ng drawi ngs. 61. A canister for use with a
medi cati on di spensing system the canister being substantially as

her ei nbef ore described wth reference to any one of the enbodinents

il lustrated 82 A deeistee @opeing iongnydmawif nigsns 4bto67. furhdriinduding tapwpar-at us f or
use with a nmedicati i i yst t INNN r s..bei ng
subst ant i al 1y 2 RARD A aRIREb At asE e P borlo e APRR ARG 2 00 e
enbodi nent s i | dissensitgedies havheotdeeoppisfisd-ng drawi ngs. 20 63. A di spensi ng
apparatus for use with a.nedi cation dispensing system the dispensing
apparatus bei ng substantially as hereinbefore described with reference to
any one of t3%e Acernistrrmasaersingl panyraeedf daims W8 taconprisii thg caistati ngs.

15 further includes tamper-detection means for detecting tamper attempts.

54. A canister according to claim 53 wherein the programmable device on the
canister maintains a tamper log fo keep a record of tamper attempts.

20 55. A canister according to claim 52 wherein the tamper prevention means
includes a device opérable only by ap_plication of a signal from the

dispensingffilling apparatus.

56. A canister according to claim 53 or claim 54 wherein the canister is
25 configured to communicate detection of a tamper attempt fo a central
administrator or other authorized entity. o

57. A canister according to any one of claims 48 to 56 wherein the dispensing
whesl is adapted to receive one or more interchangeable rim portions
30 having various dosage compartment configurations.

58. A method of dispensing medication to a patient using a medication
dispensing system according to any one of claims 1 to 47.




25 64. A nedication dispensing system incorporating a nedication filling
and dispensing device and interchangeable, refill able tanper-proof

cani sters each having a plurality of dosage conpartnents and incorporated
intelligence which enables the canisters to carry information relating to
medi cati on doses and/or a nedication reginme, including tinme for nmedication
30 and patient information, wherein the information carried on the canister
can be relayed from one fiIIing/dispﬁgsing apparatus to another to
facilitate dispensing or filling of dication in accordance with a

pr e- det er m neg. Acasiageof iispensing medication to a patient inciuding the steps of -

automatically filling a canister with medication according to a patient’s
prescription;
determining that the patient’s identity is correct;
5 determining that a dosage of medication is to be dispensed,;

dispensing the dosage of medication.

60. A medication dispensing system substantially as hereinbefore described
with reference to any one of the embodiments illustrated in the

10 accompanying drawings.

61.. A canister for uée with a medication dispensing system, the canister being
substantially as hereinbefore described with reference to any one of the
embodiments illustrated in the accompanying drawings.

15

62. A filling apparatus for use with a medication dispensing system, the filling
apparatus being substantially as hereinbefore described with reference to
any one of the embodiments' illustrated in the accompanying drawings.

20 63. A dispensing apparatus for use with a medication dispensing system, the
dispensing apparatus being substantially as hereinbefore described with
reference to any one of the embodiments illustrated in the accom'panying

drawings.

25 64. A medication dispensing system, Incorporating a medication filling za_nd
dispensing device and interchangeable, refillable tamper-proof canisters
pach having a plurality of dosage compariments and incorporated
intelligence which enables the canisters fo carry information relating fo

 medication doses and/or a medication regime, including time for medication

30 and patient inf_orme&ion, wherein the information carried on the canister can
be relayed from one filling/dispensing apparatus to another to facilitate

" dispensing or filing of medication in accordance with a pre-determined

dosage regime.




