MVEDI CATI ON DI SPENSI NG SYSTEM Fi el d of the invention The present
invention relates to a system for dispensing nedication. The 5system can be
used for dispensing nedication to patients in their own hones, nursing
hones, group hones and ot her environnments. Background to the invention The
use of nedication to aid in patient treatnent is al nost ubiquitous. In 10
nost cases a patient nust take several doses of nedication at predeterm ned
times. In order to achi eve nmaxi mim beneflt from t he medi cation, those
predetermned tines allo s, NSENGrats bpviof rredlcatlonto remain
in the patient at all tines. However |rrproper dosages can be detri nent al
to the health of a patient. Common probl ens encountered by health
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15 that patients often forget to take medication, they take the medication at

incorrect intervals or even that they take too much in order to recover more

quickly or to catch up on missed doses. These situations often mean that

dosages are not optimal and therefore a longer course of treatment may be

required. This may have severe consequences for the patient and/or the
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 health
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.



Summary of the invention The present invention provides a systemfor
di spensing nedication to patients in their own hones, nursing hones, group
hones and ot her environnments. 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
cani ster and control neans. The canister has a plurality of dosage
conpartnments and is rel easably nountable on the filling apparatus and
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whi ch the apparatus may share a connection. 25The control neans controls

the di spensNnacoaiiraicat wih tigfasmationr el PhdNe e desagerdramiiadiensed at
the correctydid® AnnhtRenierrect day in a dosage cycle or in accordance with
a patient's dosage reginen by interrogating the progranmabl e device on the
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where the dipgpaeiisd ey 3pRRY Atdtdcgoh.ocated in a patient's residence or hone
enviT or12r5rent ' The control means controls the dispensing apparatus to ensure that the
correct dosage is dispensed at the correct time on the correct day in a dosage
cycle or in accordance with a patient’'s dosage regimen by interrogating the
programmable device on the canister. Dosage information may also be stored
on the dispensing apparatus, or remotely on a database or server accessible
30 via a communication network. This provides a medical practitioner the
opportunity to tailor a dosage regimen for a specific patient and ensure that the
regimen is adhered to, as well as adjust the dosage regimen remotely.
In another aspect, the present invention provides a medication

dispensing system, wherein the system includes a portable, refillable canister, a



10 According to anot her aspect of the present invention, there is provided
a canister for use with a nedication di spensing system The canister has a
shell with a dispensing opening. A dispensing wheel having a plurality of
dosage conpartnents is rotatably couplable to the canister shell. The

cani ster also includes one or nore programrabl e devices configured to
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Medication is filled into or dispensed fromthe canister by attaching it to
a filling afi@rersing speasiusy aappaucaniiel madnhg Aecertisiel haeahpluratite ofont r ol
means contr r.ot.at| Isp ! | aty,v o] ani ster
shell to fagcf)%gteatcgw‘p%ﬂpﬁ%é E%O(rjre%i gﬂ??%lwgugﬁgketgpeggé ogkﬁg&&@gti on out
of the dosageparaiparhareaistei alsacooiaizmer 20Maie progrfnomnasleidsyicesofieel on t he
one or nore r I i - | ~Accarding to yet
anot her aspCec t%gfr%%p(so@g@r%t qﬁ%v@%ft}%%ﬁngcta%?%ﬁl{% t|8r 5%“.”5@% %gprréés'gi ((:)gti on

di spensif®g wygdicetomiiboha idosagg ovapasmaninediccatdanne fwithl infogmatich dicsg@nsi ng

devi ce and jnterchangeable, refillahle tanper-nproof nisters. 25 Each of
the cant ot ePe G<OR RPN oY Eurmubeus L SBRSaPRHER: SSARETI ThB: AlFut o

i ntel |i genceedibhtdn enbblpesfildiebg anpisdrarasy tod doag manufdcarremint@Banieteas i ng t o
nmedi cati on doses and/ or nmedi catign regi nen, includin jme for nedication
and pati ent' if6r Wﬁ?itgﬂ.‘%fs%r@f%ts}'ﬁﬁmcgﬁﬁ & pgﬁlclul%lyc%ﬂiiaéleeyvhg% B rel ayed
from one fidikpdreili SRLRASLHE IBP@BH At Patientanesibencd @didnd aterodhspensi ng or
filling of 30nedjcatjon in accor dancefetwét h a ?re-det erm ned dosage reginmen.

Each dothge conpcPiri tq QIR RSRSFSeIdNe PRt VAR, e RdRPENIed R unti | it

is due to b@n‘iﬁtéﬂ%ﬂ%@@-wifﬁ'"@n%@i&aﬁbﬁrdisip‘énéiﬁ?@ﬁ@tléhﬁ Theoan@ne HsSReRsI Ng
and/or filling apparatus for installation to another dispensing and/or

filling appdtheudisPeesitt aPAYNY., AclipPaisdis Whsa! Bavirg 13 BY it BT Ko8rext i on at

a first | ocgfhhmerts a0 doiabdneelsiabloR HRY cAMistdl SRENSEk ahn@dtseqand, third
or fourth location which may 1 nclude where the patient resides or is being

treated. HeReEdeheneddireenei AJHNYPaRISi dRyiceystoefvUedparacalnelicatgrwidkanyl e,
fol | oWl g LULAIAELio MylRS B L @bndhopRf hlticdiBY. AfoditRbRaloffd InBlb Sti 1]

require a course of nedication to conplete the treatnent. Thus the patient
may be di schgnageddwirern Hecaanisteerby @tieahing nig tohe filkrpuiand@rngdigpenandn or a

prescripti %ﬁ)at‘é@ihgang%céﬂw rP@ar{SsiéHg?gcginﬂbpm%]aﬁé%ﬁtﬁag r@ttatign Q)tﬂ%ér?cy or

the |ike. medi cat1dn can then ensed Tfromthe canister using a
di spensi ng digpeasmigushéal oatatide ito thdheapiater shell o fasditaterfdleng( o metiieetiorhone 10

envi ronment: i t eed . for |.r | t.orj pital
ratt . Tho ospheret aF sREEIGR g P Bhels FEheHEBLR L Aoy TRE

hospi t &o, Ivetsedornmiicohsisest on reownaed mode prepamncbie depicas.on the The
systemw | | oni all ow nedi cation to be dispensed when a set of

pr edet er m F8H'Bndi ti ons have been satisfied. These conditions may i ncl ude

15 but are not Acodidedy t® ydieanddeat iabye@f oft hise patseant inosntpdl shareaccessi ng

the cani ster being copfirmed, the tine of d nmedi cation i.s to di spensed
| checked P ORGSR FiEAICA RS ShenaRg HaRFRURER AT e 418wl M ago
time, and eihedisgeRaty dedte t4hel PadrtiRiNgeabdo sediableeiniin-phedf nehnidergl i ant,  as
may be determ ned by a nedical practitioner. 20Each cani ster includes at

| east &he Fﬁe@&c&%g@@st@&,p%am@wyg dggade 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,



the canister to be tracked through its cycle of filling, transit fromthe
hospital pharmacy to the patient, dispensing to the patient and return to a
hospital, pharmacy or other repository. The programabl e devi ces may

i nclude, but are not limted to, radio frequency identification devices
(RFID), mcrochips, 25 subscriber identity nodule (SIM chips, smart card
technol ogy or the like, or other |egacy technol ogies, such as barcodes or
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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



The cani sters can be attached to the dispensing/filling apparatus at
various | ocations for either dispensing or filling. In use, a canister nmay
be filled in one |location, such as a pharmacy, then transferred to anot her
| ocation for dispensing, such as.a patient's residence. Preferably, when
filled, the canister is 6 given an identifier which is cross-referenced
with the patient's identity to ensure the nedication in the canister is
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for storing 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 to 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



5 identity of the person to whomthe nedication is dispensed and the tine
at whi ch dispensing occurs is recorded either by the apparatus, renotely or
by the programmabl e device on the canister, or by a conbination of these.
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apparatus, where an optical detector such as a camera) uses image
recognition algorithms to validate a dispensed dosage of medication. The
moving member may also be incorporated into the filling apparatus as part of

25 the filling meter to ensure that drugs filled into the canister are accurately
counted. Such moving member would be software controllable and may, for
example, agitate medication units in response to an error signal received from
the optical detection device.

Upon attachment of the canister to the dispensing apparatus and

30 satisfying any predetermined rules, e.g. that the medication is being dispensed
to the correct patient, the apparatus dispenses a predetermined dosage of
medication to the patient. In scenarios where a patient’s carer attaches the
canister to the dispensing apparatus (e.g. where a patient is bed-ridden) the
carer’s identity may be confirmed instead of that of the patient. The patient may
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A canister can be recognized by and operate with numerous dispensing
and filling apparatus. Information stored by the programmable device is
30 therefore transferable, with the canister, from one location to the next. The
canisters are configured to ensure the correct dosage is dispensed at the
correct time once fitted to any apparatus.
In one of its forms, the present invention allows the canisters to act as

mobile access to a patient’s prescription(s). One patient may have a number of



25The apparatus may nperate with the canister in a flat (horizontal) or

upright (vertical) orientation for filling, and in an upright position for
di spensing. 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 conpartnents therein. This al so nmakes possible insertion
of dispensing wheels 30 having differgntly configured dosage conpartnents
for nmultiple dispensing regi nens, and cl eani ng when require Usi ng
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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.



In many cases, the dispensing apparatus will be a different apparatus to

11 the filling apparatus and a plurality of dispensing apparatus nay be
used over tinme. The apparatus may al so accept information from ot her
approved sources such as a health care facility's conputer systemor a
pharmacy. Such information nmay al so be stored by technol ogy on the
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20 situ, for examplg at home, a nursing horrrl)e or in respite care by a visiting
pharmacist or similarly qualified person or organisation. Any medication
contained in the filling apparatus and/or the filing meter should be securely
stored and accessible only by the (visiting) pharmacist or other authorized
person.
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 compartments for multiple dispensing
regimens, and cleaning when required.
Using the present invention, a single apparatus can fill canisters and
dispense medication for multiple patients whilst maintaining the security of each

patient’s medication and the confidentiality of each patient’s personal and



prescri bed nmedication fromthe canister in accordance with the

predeterm ned dosage regi nen. This may occur inmmediately after the
predet er mi ned dosage di spensing tinme has passed, or after a pre-determ ned
time franme has el apsed. There nay be a plurality of tinme frames and
corresponding alert levels, where 5 elapsing of a longer time frane
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dis ense rom amsters the i entlty 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



1l0apparatus is coupled wwth a multiple gate array. The dosage regi nen
is regulated by a control neans in conjunction with the programmbl e
device(s) on the canister. As discussed above, the canister and optionally
each of the dosage conpartnents in the canister have programmabl e devi ces.
These devices permt identification and storage of 15 dosage-rel ated
infornation including the identity of the canister, a nunber of outer rim
sections, 3nber of dosage conpartnents, a medi cati on or plurality of
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is stored, at least in part on the canister itself and the apparatus uses that
information to dispense medication appropriately. Accordingly, dispensing of
medication can occur without the need to interrogate the centralised database
on every dispensing event. It should be noted, however, that a connection
20  between a canister and a centralised computer may be made from time to time
to ensure that the dosage regimen is being adhered to, to effect changes to the
regimen where necessary and for reporting, billing and the like.
Connection to a centralized computer allows immediate centralised
updating of patient information and altering of a dosage regimen if necessary.
25 Meanwhile, storage of dispensing information on the canister reduces
bandwidth requirements of the system since a connection between the
apparatus and the centralised database is necessary only on a periodic basis.
Thus, transmission of data between the canister and the central database, via
the apparatus, takes place in batches (e.g. at the end of every day, week or
30 month, for example). Interim storage of such information on the apparatus may
be desirable.
Preferably, the canister and/or the apparatus further includes an alert
system. The alert system may warn a patient when a dosage is due to be

dispensed, and may raise an alarm when a patient has not dispensed a



S5vibrating) cue to remnd the patient that a dosage is due to be di spensed.

Brief description of the Draw ngs The present invention wll now be
described in greater detail with reference to the acconpanying draw ngs. It
is to be understood that the specificity of the 10enbodinents illustrated
and described does not Iimt the generality of the preceding description of
the invention or its scope and applicalglity. Figures 1 and 1A

illustrate a canister shell accordi ngsgto_ an enbodi nent of the Ipr,esent

i nventi on. prescribed megiggiien _b'o'inl 1'!ht‘isftain %s'”é%?@ﬁ@ﬁ%i"‘ﬁ@ ik PEpdels r‘i”i"?dyvi thin
the cani st efosdil legihpshoms hayF@UF BndedibtcB BRerZNeSitoUSIcARinal IRkAgE | ve
enbodi nent of a di spensing whéel having two outer rins. Figure 3 1s an

expl oded vi @aPRTsing taAINgs Qasseb|ar alRT 8 Pig-tateaMEeHitie HATeiRsHERP@% angenent

according { 9ndB SAPREIATENLa8] of e lNRAL beNgoroFoRling dor fovBid Ao ew of a

faceplate for covering dosage conpartnents 20in a canister according to an
embodi meht ©fpsing dhvenenigsn. tifegilamed Astglalgssihte aldrewoor thighef aleegll at e of

Cgure . EARME R L ANy Dedndarsl dhaplo popasal by sepala it Lon o
with the indicate that the patient has fallen or requires some form of assistance. This
may trigger automatically a call to an emergency service (e.g. ambulance),
healthcare organisation, relative or carer for action.

10 The dispensing system may also include an automated billing interface.
In such an embodiment, the dosage and filling information is used to update a
patient’s billing records and used by a pharmacy or the like to bill automatically
the patient or relevant agencies such as Medicare, a healthcare or insurance
provider, employer or other regulatory body, organisation or billable entity for

15 drugs dispensed. Billing information can also be used by the Pharmaceutical
Benefits Scheme (PBS) or similar body, to formulate budgets and research drug
usage patterns, whilst observing privacy laws to protect the personal
information of patient using the system.

The interconnectivity of the system allows a dispensing apparatus to

20 transfer relevant information to and/or from an information system in a care
facility, in the patient’s home or elsewhere. Preferably, access in the patient’s
own home would be provided via a dispensing apparatus purchased, on loan or
leased for that residence. Preferably, the in-home dispensing apparatus has
access to a remote server by way of phone line, Internet, cable, wireless or

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, LCD or other
screen to display information to the patient, their carer, pharmacist, doctor or

30 the care staff during boot-up, filling, dispensing, data transfer or reporting using
the apparatus.

In order to allow filling and/or dispensing functions, the apparatus has
one or more dispensing zones. An example of such a dispensing zone is an

automatic hinged gate arrangement. In the case where a canister has more



di spensi ng wheel. Figure 5Ais a side view of the drive clanp of Figure 5.
25Figure 5B is a top view of the drive clanp of Figures 5 and 5A.
Figure 6 shows a dispensing/filling apparatus according to an enbodi nent of
the present invention. Figures 7 and 7A illustrate an exanpl e of hol ding
| ugs for retaining a cani ster on the apparatus, according to an
enbodi ment of the present invention. 30Figure 8 illustrates a filling neter
for attachngnt to a f l1in aratus according to an enbodi pent of the

%

present i nveARiof.set of dos YIMeNts, 5e ARRREHYS/ B3V '8 61 2 RIWYEY OGat es on

a di spensi n@s@d@%ﬂfg'ﬂlkeﬁesa@/cﬁraéc indep8i8deHBp AR diSie afsY @ RYoWw Corfrofstpodi ment
of the invention., ure 9A is a side view of the hinged gates of Figure 9.

15 Det ai | edma@@emrpngﬁﬁs (filingepad COFRFS (PisRENsinglo Tﬂﬂﬁgﬁmeé'f'i HrRNR AP e of a
cani ster shgl éaté@?—vdnlﬁdéﬁ@%uﬁcﬂ{ tHéSErréMétel%é?‘ﬁ‘ o?'mé)gérﬂ?t@];s @efndt DEiRlIS

invention. Canister shell 101 fits on front of di spensi ng |II|ng
appar at s GUBagFicgMPartgenisheiien i easisiers) beln@@ttﬂ@W%toT&epaperaw" The

cani ster shel | (MBS PRY B 2bnidlRed ALRLERd. BB MBS L1 p0LANY

suitable materi al as a ear ycarbonate plastic or o er sui tabl e
f ood- gr ade 'pvast acsingle dwnbengMeloatfednequage@pmartrr@ut dengapy oanot her

S.Ui tabl e gﬁ}(ﬁ}ﬁga CQIIQAI 'h%lﬂg%%l&ﬂéh&?f dlgI %eé%r}uﬁ rﬂ’ﬂerﬂ?%tghagy %Q’I)’nef Bler

di spensi n SIS Fiphery o e canis shel |
101. Ari giairdmjlehmm agn‘eateﬂrOﬂeXIhm\yl iy da)sacyﬂf gadiettnisntse praideto SvHeor trpmrt of

its Ieng)th gav@? atta rege"(‘ﬂ aomtﬁj?? ﬁ%m ster to t he apparatus. A set of

rlgldteeth éhdVof the axle 104 to pr event
manual rot at | on Td’mfa ddsegellreg)mlesnmgegwwedi b@rcepritiot trednt in tdﬁ}ﬂudcﬁn@pp/arr‘at us.

Voul dec M0l B D 40k P P b T Pt 005 PR R i B0, o
be | ocat ed eatj @rphemalrpmeabrs @fntm@edmiger combhri@pdisay the pasiktel ong@ so as to
|t erl ook OLoaBRLASS MR ed GRLe(S)oon, (e BRRELSLLS. . pass bl e 20
and 7A 1and qi8gé-edigkbedidPatidh Q’fdiﬂﬁ@ trﬁﬁk@h ity 1B canister, a number of
outer rim sections, a number of dosage compartments, a medication or plurality
of medications contained within the dosage compartments, quantities and/or
combinations thereof, the time at which a dosage was dispensed or is due to be
dispensed from a compartment, and the identity of a patient to whom the
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,



For delivery of nedication, the canister is attached to the apparatus
preferably with the delivery opening 103 at the | owest point for dispensing
drugs using gravity. Alternatively, the canister nmay be inverted with the

delivery space 25 at the top for filling either manually or using an
automated filling attachnment or neter which can be fitted to or
incorporated into the filling apparatus4 The cani ster includes one or

nore progra | e devices such as a radio frequen i dentification device
(RFID), ni c%' tg? PORBP VOIES ePSEASE 1 OEW%{&Q”%HH‘ ‘f%‘ﬁf‘t%?artsﬁé "%t er and
nedi cation Qaﬁ?d?ﬁ'ﬂ&GQpéﬁ%ebncﬁﬁ@h hAd/KE BkedloRbgb S et thaOd DeBARMpeALEENPL S
made on the canister. The use of the programmabl e device(s) attached to the

cani ster sh&pm thecanistatiigaduance &f the|seaecided desaan Jmepf e spabley itselhe _
programmabl g4 eaft;&%el&%ngaesrteefﬁ%@ah rautdtb‘?e SARIoP LRSbI& %naytﬁftaanmg {hat it

is not easily renoved or tanpere In a particularly pref erre

enbodi medht , vnérqting)reua tpyeorlnct e meiientdhalianosgeniicese iosbe fisbepadat ed into the
canister 16 so that individual dosage conpartments in the canister can be
separately nonitored and tracked. This may include nonitoring the status of
each dosageBuefpescrimgion ¢fethg. Dramings ful 1) and the position of a dosage

compar {ent. 1o}t e nl 8ol AbE s @R RNl B0icl O31cif o 3R

SFigure 2 illustrates an i'Spensi n SI gne of t
withint he toathesioeomsarahmg slmmmgs nt iBitguneeuntierstoguithent 20 spenigcitgrof dhd er nat i ve

enbodl e n ee hav1 n di fferent dosage r.t ment
confi gu at i %mbgq g\%% g' E/%F%a 5?“ %\380?% ”toﬁé'%a%*bedlgﬁgﬁtawn?m? rat ed,
t he dosage preopding deatrtﬁ)tlam ef meowedmdn by itsvagyopef aral sptikelllitvheel that fits
into the 10cani ster s i out er err ng in

n |1 1Q2.
par t1 cul ar Lot RSERDAcrHbAh T # 2eaaer nE] 64989 o1 AmBRURE hg “wheel
has an i nnesf the@yesdBilina@tlioan outer rim 202 in V\/ni ch dosage conpartnents 203
are defined by okes 2@ The outer ri m% % 1Erefer detacgaﬁlee from
the i nner body oaure whillisfraies) # (digRess@gs\ynes eth Y8R 1GNYRT §8ehent with
an out efs r'sfﬁokkﬁthhﬂ{ilgtﬁed' Herenh desaes aemantremod@bhi &W akp&singuch as
the one illustrated in Figure 2A. The outer rins 212 illustrated in Figure

2A provi de WRE! §aying éMe o8N §MSf dosage conpartments 205 which extend in

paral | el around fidige d %pﬁﬂekgﬂlgdé@@%l/v ofP& %faﬁfs%h"s‘ﬁelltaa% QHh QF spriny 2 has
slots to accept ridges 204 on the inner dy thereby preventing

i ndependentW%ﬁheﬁﬁéfgeg%@Me?@ﬁotdﬁ@ o q:rab@%menhofdh@léweﬂtborpr ovide a
tl t f
conveni en t >s’ g(r)]ngg"Us?{e %gﬁadﬂ'q‘o% Wow di ta fafe iRy f%@@?\% @gados% Tgf?)%lrt?n yze for

conpart nmen itted outer rimwou _ 15 cubic
cent i MR egn aatartigeighcaondisg ite an eubatiment of. thartieyensgan i @gur@t%ms Bldidest r at ed

in Figure ) tments to 25 acconmodate up to 4 weeks of
dosages. P;L:/e era@%ﬁ%ﬁa}teggg gve up to 32 conpartnents which are shaped

so as to avoid tFaguretSSillmtratam;tm eBd¢raiari ofcp p?ﬁhssbleaaoréger_ratlmapftaedm\cmded with
o spens: 10 NSS! RaF st Bk gl el FLLEIEMha Ol SN T "L "
si ngl e conmspgemeiny wineetheleibui205A (is ee sBieguiew 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 to an embodiment of the invention. Figure 9A

is a side view of the hinged gates of Figure 9.



30 2). These separate outer rins nmay operate with a plurality of

coordi nated delivery gates provided on the di spensing apparatus, so that
synchroni zati on between the delivery space in the canister shell and the
delivery gates permts egress of a dosage from an individual dosage
conpartment (see Figure 11). Separate outer rins 205 may be | oaded onto the
i nner body 201 and filled one 17 at ajginme in sequence. Alternatively,
they may be filled automatically through the delivery space when t he wheel
isin an inverted filling position. Preferably, the dispensing wheel
has at | easpeRfedeR8kBpBoRPart ment which is intended to remain enpty to
provi de the canister V\j)th a rest position in 5 which the enpty conpart nent
is aligned w tifeferiiegdisstinterfiggpalcan ekample ¢raetainistedsheiato it isesheamifet er

aut omat | cal o 5 YIRS A inofi&R i PBRIEhORYoRId-0CahRid Mhef AR $1bn R g
removed froma filling or dispensing apparatus, to prevent uncontrolled

| oss of Srediodtdf endisperaindfélincpapretusiaOot (Fguse B), Hareioakermeterast toomer at i on,

t he wheel . : .S . t |t h LV 10The

i nner regi o%b%@f%e'ogiﬁegS%Wétgﬁéhglﬁiéeqd %99 %ﬁ%ogo%l %ﬁwgﬁgggn%fkgprﬁ%'e into a
plurality oforspaiesuyitdite suateriziarsuobsadestigar polysaibohete aladtit wri oeer por at e
For tanper BHBBE: oAk aTROREst Uhderbie. "HGakanbr anpsret dRogRrEne wneel i n
Fi gure 2 hamdieresithisle geetsgpkes 206 al t hough this configuration is only one
ohr T eP S 2 BRI S esion, EERL ok e) B PSS Sl Lot o
t he appar atdisufser fdrphes &the aasiss ehal $@1.S&13!T§ﬂ@_(hotl@w|a(i(ék1 dhena0ingnp i n
position. At the centre of ,the di sg{ﬂm ng wheel is a hollow sl eeve 208

which has rihseded SUEHOLHE fa RAFEO b IenEs FIove: MM BT SR GATHOLES on t he

cani ster shgélapparatus. A St RiBLeth a6 QR AoURBAaREURX MeasiRAoMhE W xENOW Ng
parts of a canister and di spensing near the hollow axle. A sleeve 308

ee
whi ch is sVt & PEAYVERT fPenugkiretaion & thendiseetfing theshénpe Jiieds [ eover the
axl e 30% widh syfdicient clearance to allow it to turn but wthout allow ng
| at eral novenent a?ai nst the 25 axle. The wheel may have a bearing used
between it and Mpaided eoldinglleakil Ag andtsPBI0Y Hirs siptoand &Ecksd A iPdoMidrs! spri ng

and vasher ff ANRIRRed o RARLL- At 12 hBoity RL RS A8 pRitiEidg | hread

and screws int readed interior of the axie on the canister ‘shell
al t hough i thei localedhs athelepsitisodh tieaoutsy Hveall and argyehemositimagd Ise asglaal |y

ef fective. . i nt - - ow. i nterj 0 .praviding a
cl ear passé@gﬁééeb{]\%éreﬁﬁ?%g?c@wg@ﬂ qsﬂ%%}gésgogh a{rbt& t%?ggg?ﬁg%e%sip%g%\/\keel wher e
an i nse0t 3006fiduretiordof the fediding IWREOwis eerira) sios 8 gloven §) Figaresbe ahdséy t ed.

{hrough and PSR i T eHer PHELPelibe from the. drive o amp enabl ing he
di spensi ng wheeFot delivdrgraciedicatior, e dednisters isabittachetBto 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



Teeth 404 are provided at the back of the wheel and interlock with teeth
403 of the canister shell (see also teeth 106 in Figure 1). Wen the teeth
on the di spensing wheel and the canister shell are interlocked the
di spensi ng wheel cannot be turned independently of the canister shell and
medi cati on can not 5escape fromthe canister. The hol | ow sl eeve 308
is slidably engaged onto the axle 301 f the canister shell and a spring
and washer configuratjon 305 306 fitted to force the teeth 304 on the
di spensi ng St PgVidieedOsRge FPERAFIRIE &t ANS NSt FRN DEnPeREAhel | . The
force of theosirb@andQRcrRb UL ReySHIfide hRRltody thesdtaits fPkaen @B%%@d in 10
either a pulling or rotational nofion in an attenpt to separate the
di spensi ng SAeRAMeEme he @R/ 5o @nghidlel Pagitioyfnaadewss £8MPAEMEBht ent s of
the cani st ef4;iMEd 18 QPRGN opk agh bt alpseparation of the canister
and di spensienagI wheel , tﬁe for Cgpor?né he s rfégr)g F?s. overcone by a force which
i s control | abl y Figse i 2 dlustatenearnppamaleust. aldispanisingsehedd, dedigneshis §ter is
t anper - pr oQf i i 1! Vi t.he .6l i ng
wheel and %'teh“ﬁ%%%h@%r%flﬁ%@%&@eﬁﬁu%?ati n%lbﬁrr\éﬁé\g% e?\e\%@%t e
cani st er shahbodimentt he andisptnsuntvdicse thavingr idifféreniabisgageonamparaiebly spri ng
pi ns that : in.t di ugs, 107 : r rim,of the
cani ster Sﬁdéoﬁ{uét?r%ﬁ%r?%{)t%\gqe%%y E@é %% 'grﬁg lpnl %SG %”9%@"%‘3%5'#?%@8’ F’ﬂe ot her
poi nts on tduvsagarbsiparimehel dregirdvidey bhevayosia sooied ke thaditd mto titeer | ock or
interact. with the hjnge ate(.s e apparatus. A possible configuration
for the *hol Gt rlsﬂsg’ '&f'gﬂg?p?étﬁ%gw%h@i s illustrated in Figures 7 and 7A
Al ternatively, HegerapgiingalcangTen crdbecrsuibgdtidted ed Myuref Br trexanpl e,
an electrically operat sal enoi i.ch | ocks the dispensin eel from
ot at § onal RADREHOVES GRS RGN PO 00 AEkHOLET URGE Bk P edEased 25
by appl i catdoaipa@ent£R0% @R défirda thhepaepariat Tse dudratgiroglieprareedly y

s, of the drive shaft to th Now referring to

conduct i veéﬁar% z c?ni,st er.

Fi gures 4 chable o the BRBWPCLY T 88 EplTaise 1aHEEITSc 638 LI8FHEYi &Wensi ng
wheel whaen rggatdReht QithhenC it @m Sheidg alheféReeRiRkge MﬂPa@%bﬁtChed, nmay
be slightly shallower than the side wall of the canister shell 30 even when
t he cani st éPNiGQUrRliPTArSUSEt 7% é19 98Pt bHrader {h&iapparat UkS OvEr e Ie

di fferentigl,shARMIAT; J‘r@tzAIt B%v@@st%eao%ﬁéﬂ%ét@%?to%sé%bu&&%pé\ﬁﬂ%htsdﬂ)snm

extend beyond the side wall of the canister shell thus precludi ng dosage

spi || or t &y edentivaasallehamiunddharispensing whaelscr epancy in hei ght
mtigates again i j ﬁﬁqxq ri cani st er
shel | and facepf)getf%ﬂag%?qig@g g'lnpn‘g)déw eélb%@}p%ﬁc erI ég\%gd&&@{hae&gg%r

pr ot ecPonbody therebyppesiventity indeperddracbpiagedoetveendlke fva ppithigngirders 403
configured eLv ] - i ;lg t

cani ster. It-‘ﬁ)%re({/\/gdr:e étcﬁgggﬁ%ﬁt%é@%bgé;?%gl%@gﬁ{e%uéé)r{evr' oagé%lregasp gé@%&%h force
to turn théorfarepEratentand gsngledtedsait¢raim hveoulchdede thof otdee of ahicsibar . Thi s
confi gur at agai nst tanperi ng. The

facepl ate Ichggmi@réssnm g@%th%aign\?i“ Eitc()ar%'si tioning aid 404 to facilitate easy
al i gni ng of theThacepigtration itilsttdied Dafigsitee? hahebl(4tor ) cerpttachteiot , eg.
after 25 accommodate up to 4 weeks of dosages. Preferably, canisters have up to 32
compartments which are shaped so as to avoid tablets or capsules jamming.
The canister may be loaded with dispensing wheels having outer rims with
different configurations, with a plurality of compartments of reduced size
occupying the same volume as a single compartment in wheel 205 (see Figure
30 2). These separate outer rims may operate with a plurality of coordinated
delivery gates provided on the dispensing apparatus, so that synchronization
between the delivery space in the canister shell and the delivery gates permits
egress of a dosage from an individual dosage compartment (see Figure 11).

Separate outer rims 205 may be loaded onto the inner body 201 and filled one



10 canister filling or cleaning. It is transparent and all ows visual

i nspection to check that the dispensing wheel and facepl ate have returned
to a rest position on the apparatus before the canister can be renoved from
t he appar at us. Facepl ate 400 al so has a keyhol e 401 which enables a

| ocki ng mechanismto be secured in the | ocking slot on the topside of the
drive clanp. 15 The locking pin 402 in{Figure 4A may vary in shape and size

and the | ocki ng nechani sm may be configured t ) oper.at e nmechani cal | and/or
or el ect ron?[caa?m9 in WGI”GEKA'%‘I%”@W@'YA@’? TasY Be' Vﬁfﬁ%fft%‘?ﬂg%é{ tRROYARY or
plastic. Theekeyee Whenithe Wide! iditadedeabdtilifg podiftgl. secure
configuration. Now referring to Figure 5 the underside of a drive clanp is
shown. The 20 drirgleradlaniher deeansingewbasli Bieat 96! PnarfiParhCeMPEERSNt he dri ve
shaft of t i The
centre of ?ﬁhl@fﬂ?ﬁ)l@@é@%g%tr%némee@twgg%an@ frﬁ{gg‘r%blsg%g&li(hgaeg@églpggﬁ%bn in
Figure 3 twaichfthe srmhscbmparrreemtoas lebgnast withéhe @@WBWgSnﬁ@tB hg ereferred ur n
screws int C r s a
shaped i nt afrol B popu ARy LR e 15! pRiid Fel o WREREBES
interlock. Oeng rahaypetfromt @filiog eredistenspigagienacatos, WEfDF@NGIGirUWﬂD'OH;@U of

anot her sui r.ial h I a td canduct or,
'ty ai oo exPLRT A B gient NE BabiyRerTrRBNE el Bofk Rl el R

facepl at e |\oledal rngusﬂsctb thighess pesitibh aﬁemhoﬁosegedelwec}al current to control
engagengnt and sengagenent t he drive wi th the di spensing wheel
30 andnﬁoan faci ﬂlhﬁapﬂerﬁ’mrhp@&@ %ﬁp%ﬁ%gﬁe‘%h@aéﬁ)ﬁﬁ gPldjs P& Oﬁrs 5Eamrabl e
dﬁv:c cesf on hlhtkbea QTR et . sp]ihﬁes tel fait warmbhdmrgnemnhoﬁma;s pad o finanpsraee dri vef
shaft of the_a aratus to the canister thro onducting interior o
The ol anp. K0S CeHuRHE ooy SRR i bR ey s OREE T RRRRGEe. ¢ e

security oftaiper pedtieg and l@x/néwawndﬁbn@nrr@ epireqortor sfake RGeBERIMAMIBM  The
acconpanying 20 draw ngs. do not show e ectr )ni C_Ci rcwhlégl n_.the canister

or filling/fHSshesriage é@ﬁb@%@@é fheeghi tP'Sc%%‘ IgwaliesiigyPey bes it BEAhdar d

t echni q@escjj@ggm éd},ﬂbb@it@ﬁé son skilled in the art. In the enbodi rrent
illustrate drive clanp body 501 has three wheel 5 |ocking pins 504

which fit into ﬂ—ﬁéatﬁﬁt‘ﬂrlt@el%ﬁ%ﬁﬁgarglsdﬁ@ 27 T09s¢ Hai YfeAS ABRRMEE to
secure the dedivep ﬁq'sasm &% bR &‘r’ﬁ%‘ 501T5‘f6th6%bhﬂa‘tﬁsa de@IFighd @hma@ the

| ocki ng pins may ta e any suitable form The one shown is for illustrative
pur poses orfllse Shﬁﬁ@ddpﬂ@kalh@ CEMI (f Pesdiasn Al éieneaidieon the dispehgpamdieshear and

torsi onal fiokRaigheaLLid 2ga i ARSTA RRuPEOS B IAPBAURII AGTacRLART appl i ed

10 forces. nment ustr rive arrp s integral to
t he ope&Xat itegthdf06tdnethe ganisigr spelbvi di ng driveability and connectivity

between the appg g%tréjéi igl']a?neéﬁgarq%ﬁr%rﬁ ?’é‘%’%@éc{ RBHB&o%&?E)ﬁHé Y8 Qi Qrge”e”ts

may be used. qriVé
i Il ustrat edndrdispagemgswitcameabiie Mdileow ae.oh stdere @DBW@WI@’I Bnghohiigs tfaari ocki ng

(see Figur &y BT ek Titet Sack e B Pr 87 aRBLPL] oHETMGRAEKEG I n”

posi ti on wictdarsarespecailonoit ttheurdi lspensiong aieel |sterasndvenpsit mghinsbdtiat | on of
| ate to be
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plastic, rr%tu%ogrhagg o%ttshxgé thsrglaé aatr)1d 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.



material. Where the locking slot is lined with an electrical conductor

el ectrical current can flow fromthe apparatus through the drive shaft to
the faceplate and ot her conponents of the canister. Such current nay be
utilised to transfer data between the canister and the apparatus. 25Fi gure
6 is asinplified illustration of a dispensing/filling .apparatus 600
according to an enbodi nent of the present invention. Wen fitted to the

apparatus, inforpation carried by the pro bl e devi.c n the canister
is read by the d‘gf%t%éof‘é‘é%ief(w@t?f Brine ch‘ég{oﬁ%@?aﬁ@@%w} Egtier is
configured 193 6OHBWAhGRLShW gsléetehﬁ) R0 GamERLeel UenHehiteatdm oflené ce whi ch
30 may include one or nore of a RF m cr ochi a subscri ber

_ FI D device, a p, ,
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devi ce. The eyt ¢8 KEAMCHIBBYNRNEP P& eRALRYBE) LRar BadicRasT 8898 $00r _
magnetic stripes on the canister.” 21 The enmbodinent 1llustrated in

Fi gure 6 shesesreiemaihgaieatsias. in an operating configuration in which

medi cati on can di n - i a t i Ster
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o] osage ¢ artnents itt to the dispensin eel .. Figure shows a
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upward. In this configuration the canjsters can be filled manually 15
Chrough t ndaarPeRiys Jpabe Gnsshe it eaPPyPaSt Ay PEHTY TP SRt or

(Fi gur e158) Bedpro0iidd dehvirart the aldp¥nsing whekr &¢d thdes@ges of medication into the
dosage conpartnents. nmeter interacts with the Sptgar atus via

The filling ne !
control neans whidapeare reiipPal BottEbefvers taasrpisias set ad thaevhgrk pensi ng

wheel to thnaRRELRklah & 41868sd A8ty s%riﬂg%ﬁgsechhpar@%ée{técﬁ Rdnk MoRiiRy dosage
compartment. 20 Referring nowto Figure 7, holding lugs 701 on the

appar at us rlégsail 7 héhe auies rier ohfw prItsieh ek dduiaddiag éigedO by eHaNsappar at us
to conpr essmégeegaf%meaea B bier l?)@f?ﬂtriBﬁrthe@&%st'ei"gﬁelﬁ%@rma‘v ?%PBQEO ch are

preferably nmade of spring neta hese pins fit through's s 1n the side
wal | of20t hesoc aitst isterionleldr inkergcichith thayhinged gekeis)dios pdrs BprprakielA i s

precl uded f V[0 | - These. ni S - : he . fing
provi ded, bt{s)gg"ﬁrg tscgﬁq?l]gat{‘ogr ?Zdthlenﬁ@?iﬁgcﬁgggﬂ%%gpwgfﬁlﬁe'é \?ﬂ}e%gﬁfeglgpt he

cani st er shagures Thandpi AsAldRativalye tispspringeardsngenaant shdydee evosditutbebysi de of a
dosage co ) ev i I i on. i i r

directi onm%% i A%,V\%rlaélggtggglwg%oeeﬁ%étsgfbngw ﬁ]ﬁﬂr@c{kﬁgfﬁg@ﬁp E”%’“%@ ee6|xt endi ng

| ateral | y dmdn estetidceppimaveneosi Upanehiyy bhe cepeithg satehbiohcaf bé heleasatet al
constr Lb%ti i on usi ng

n. 3 The pins may,. be lifted qut of the |lacking. posi
epect al'Py. SH-AAICTRIGELs FCTY FEBdne PRt R oo s PR BREE R g
hol ders. Therteetgesdivetshaftdethe denistengs of the pins when the canister is
rotated into posjtion on the_ apparatus., The wedges 704 are of sufficient
di mensi on 1o || NOW FEeHNALOTI0MEreh A8 44 Belb S5 a0 Ve HERER WO s but
not wi t hdr awwéreens iidpeyisihl amdehehsh dgpied to thé2canister 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



of the canister shell. The side wall is constructed with a raised recess to
facilitate this. Preferably, the pins have rolled ends, which prevent them
from bei ng withdrawn through the side wall of the canister shell. The

hol ding lug 701 may have a shaped entry to receive the |ifting 5 wedge. The
shaped entry nmay al so prevent other tools frombeing inserted to raise the
pins. The lugs 701 nay be of two part cpnstruction, with the base 706 bei ng
moul ded to the si de wall 5 of t cani ster shel | d th op. 707 attached
[0t ho baseloTgs 879 HSCBRATRUTR! MaoGmbiim. (o0 Ser e i deP SRR hat ¢ hi s

is only Oneth@mld?b\ﬂde@é)murgiérr?é\ﬁeoﬁ th@bet ptddges. 701 and pins 702 and ot her
10configurations are possible wthin the scope of the present invention.
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spring to hold themin position. For egress of a dosage, the’delivery space

103 of the @%rmltsth@msghm genesatglangnetl farce o annithrifageeias a@rbgalge‘?w@@ﬁqaart ment
305. The 151‘3et|hbvﬁ§|%f? SPAGE cASeh! B0 @bk é:?at n th |ﬁ%ﬁd5‘(ﬂ hg l %%&5 hspf the

appar at us. ‘ Is to be understo at ot pre
el ectroni calampegper abl e arrangenents can be used as an alternative to the

Spring pins i1 uatraLet PRl RXAIRNSyt DYSR bt ApafoMlihgafianl aced
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actuat ed sol enoi ds moun n.the qqanl ster. .In @uch an arrangerrent when
the cani st éfPRAAUF PEOFR eﬁ”'stt‘?f et emeyedirog Usehorii Sippar at us, t he
control neans cmc@@m@mooata%owhtab aaebymetm Stofcnlectie:iilss esptlds@(ng:al ly.

Thi s enabl es the cont

jtor and. recor, ani ster access
Tent CUE o e o basenycondi Fokhhdia e taetide o Bk M Hma ot a
record @N arHeerBkiBg Pin UOS A FRJuPE Aagenmd@Wapein SHEeOAndPBizé kB dPhedssdmmbl e
devi ce on the canister. 30When the canister is not attached to the

di spensi ng BRPENEMBAVHRS SBINGHECLS PerHBIMesbanicall ardar pelstiEXitddy rely on

both power +f{oR:kiRg papa@.@aﬁégsbanﬁaﬁd?gct%@%m%%ﬂaﬁ beRti@Vveid rBjreIonly on a
di spensing apparatus. Thus the tanper proofing of the canister s

mai nt ai ned &Y Wﬁwﬁﬁ@rﬁqdégéifg of 6ther FeWIe SPNEBEAI. t r ansport from for
exanpl e, a phar 'KBWC?P&HEQ%I A&t the!A%rRﬂE@He A3 &M@Qﬁlé{mﬁ)% GhoRRtHRY Y,

capacitor or other devic s preferably included in the canister to
oper at &0t heirwan@i@mpd@tc@attih@ncamwteshahoar’tob iftaitedist @@edrltfggﬁhﬁﬁ of theanper and

access evenipafil,d NAnARBAT SRV HEY! GeUaNA L C NS & fre bR BRI er red

enbodi nment ivation anper-preventi on means occurs 5only when
activated Iplanap bo@mém tes apomgaT) 562 Grectdiso A0S pehigregB ) hit fitsgnsiggp dreat us.

hollow of the locking nut which in turn screws into the interior of the canister
shell axle. This insert has a shaped interior 503 that mates with the end of the
25 drive shaft to interlock. This shaped interior may be plastic or metal or
composed of another suitable material. Where the material is an electrical
conductor, it may also extend through the body of the clamp to interact with a
faceplate locking slot. This enables use of electrical current to control
engagement and disengagement of the drive shaft with the dispensing wheel
30 and can facilitate communication between the apparatus and programmable
devices on the canister. Thus electrical current can pass from the drive shaft of
the apparatus to the canister through the conducting interior of the clamp body
insert 502. This current may also be used to enhance the security of the

canister by way of an electronic locking mechanism. The accompanying



Referring nowto Figure 8 a filling nmeter is shown for automated filling
of nmedication into the dosage conpartnents of a canister attached to the
apparatus. The filling neter may be connected to the apparatus by physical
means such as a cable or connector, or wirelessly, for automated filling in
10 accordance with a patient's prescription or other dosage information.
Alternatively, the filling neter may bm a pernanent conponent of the

appar at us be the case faor an apparatus | oca ed harrra It is
o be. underSRBENS SroRSt Shows HER RECTEY 11 ee Faver i B Aomtt Gor y, and
an oper at orgbathé Isincehie cepMRAHENBIES ug‘agtadarhder@lsem:margﬁ)wmfcommt i on

provided through 15 the di spensing system The filling meter may be
nount ed on RHEOHPPEAD GE A vari ous appropriate positions identified, for

exanpl e, at 603 the embodifitheliastdted 8 oﬁp@%ra%‘idi§ocﬂﬁ§oﬁh§§ﬂﬁ§é‘m@@él for
displaying information relating to a patient's dosage regi men. The screen

may al sé dileging plnﬁfWrrﬂf]iCBrfltafﬂiQ thegmttngdla@bng Sl 2R aothendspritsieht from a
system exterfal  9obde RPRAIE N, IPheIRES. @h&eeﬁﬁ&mﬁ 5%y 8Ragxber nal
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i nstituti orthe ponygricpian roay tﬁM@eamYS&uia@éé Wi mhg dnecshagen rSef@r '!wustfetl\(eor
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i nf or mat i oroisriabdoncgs mediltag ifom cgretatainndi ¢Past iapparades @dcﬂtheroaaphedZS heal t h

benef | 15 25808L 380, Bbabhe: TRLLERM 6 Dekne fi 1 Gelolatonar ot spansed from

t he pat ron ¢ Pransmt Yom t he

filling netdthd gystdre, poogmgrarabhieiligemdoenoactiviig bea\meﬂttee adpariahg @rd af t er

filling of osa e gon%artrrents Thi s ensures th%6 information relating to
t%

the pati ent’ ePﬂ S 8?9%0%8%\5?%?{193%9 haay §Sage regi men is
retained on theFané sBeluseasllthaod b’f&h@@lﬁvéblem[ilﬂm&f[@ilntFF‘i@urbBECHnmti on to

ot her appar Thi s information can a display screen
604 of the @pu&eaptﬁ’s %Veuﬂﬁ'br‘gd'e%? ?30 g ﬁ@? Sz@s‘fvﬁﬁg\m%e ni cation
net wor ks Th@ckﬁ’@o@haﬁé@wdn@ﬁ Heasther favsplaleakbe FRRrBayi Tige aacmhgpﬁa@t 30ep 607
that fits 24 into to the ockl(?fg< slot in the drive cl anﬁeof t he canister.

The appar atdl8Wadle Japer'stet iRabe t pred WApRFIHAH WitE eEREAd0i e fH&reNSBIY by a

rotational yéehsoldy @©F semit @tdi@hadrent Mfo HarRengbingr Whelockhg RHid 5dase
cani ster, the apparatus extends the end of the drive shaft 605, by any

sui t abl e meARBIESfBe faseRiAe éo ORyEGEHIRT; 1B A195{i0prandsonlgiregowsd Py UsRdédded

extensi on, Withe SHEEHGHE o &8 d?aoé’&hﬁg% dche strength of the spring
fitted on the aga( eE) erneg& di senrgytagl ng th eeth on the di spensing wheel

fromtRe teeth EHGﬂQ%lf@aﬁ@téioérm@hbqi formed in p'aSDiBlr\’)@taé%@fly @he sWiehtes to t he
appropri at ‘?nzHQﬁ r& e 'ic{]&ﬁ%ngoggtgﬁ IFn%dtWithd | cBHQ@cgorCQI@Etrn%l of the

control neans. rive may be conp enent e h a vibrating
mechani sm tcorragf wvtf@w ﬁemctaauaepenatws)thmtcghetge@@se shaitalthedacemateranth a dosage

compar t menty , WG & ABALGAL OB ASEPTES ] AR pid) (N GERRIS Y 2horcl BErcappar at us

may have a speci a whi € ge conp
cani ster i befwadneitletcanistes aapplae appesatus. free up the jarmed dosage 15Lug

hol der %5606 ' nclzlgu gnaSS|trnOpI|F|gd ‘%P%Frattlohneo# 8%:&6@13%9}“”[}%..ngﬁésl’atﬁ%téo%d to
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.



the canister. Once these pins are released and the teeth on the dispensing
wheel are disengaged fromthe teeth on the canister shell, the dispensing
wheel can be rotated to align a dosage conpartnent with the canister shel
openi ng. The apparatus nmay al so have a shelf 608 having a shaped depression
for 20 holding dosage cups for the di spensed dosage(s) to fall into, ready
for consunption by the patient. Shelf 08 may al so vibrate to separate

medi cati on such as capsul es, tablets etc when one di spensed tablet or
capsul e i s arrang¥d GioHbperdt illgstraied tn allipyreoBseUes i cPRaralghéh ¥kl eased
fromthe Paé"ééfréﬁ{gb ORGP lie v de MddidtBh! Qb B¥ &BpsHedCilrodft &g i on
devi ce which may be incorporated 25 into the apparatus and used to verify
that a dosagriivhgssiaseno the cuanistes| shedli whirmeeaginister is fittefHe thg@pataliss al so
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posi tion. I n one enbodi nent, the progranmabl e device(s) on the
cani ster | LOPEATAVEIGERYR GCAEWENhr ough the apparatus with a dat abase.
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certain drug-drug and drug-lifestyle contraindications tqo which the user
may be al erfPage wREM N o'PHBET- dathis RONUERIONEAS canisterefar BB ifiljed frauaibn st er

al so i ngJ udpg Antik@EKiVAY SEYILCE SHEM RS A dRILSING LOMR Yt (BREAE &t er or

gl obal positioning systemto | ocate the whereabouts of canisters which may
be mi spl aced lopdpattoetisalivhthes wofreet dpeagasewentepdicatiinz iEp nBe' dogRdease or

other ment aly idnesse T"_H;f'I]iHii m%ﬂe@ iﬁiﬂed%%?&%tﬂghéaﬁaér% S/i2e60F i MGadL the
present invention are 15 usually used on a bench, tabletop or other support
surface, alwhdudiisa lsentippainat devarspalil wordietewdld digpansied, wheal lex&epl e.

Whi | st the j i r i i our il 4 ng/ dirspensi ng
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consi deX0ed t o bé&efdringgoontoi Riguleat kioldingtugsl TAisom dteedpparhiustrhiirt Htet er

position, the. gate rive_s t f d, 2 I i's
attachabl e CE ﬁls%?eaggﬁu%gghge[ Brsegls%'%:g e(r)tre ?gogntﬁ g}%@gge@% te?t ?oorp]ﬁrjrég% ﬁg&:&@@l a
verti cal onethe canister.Thiee flagegivat einsf 7ehehcanarst mefecaly heete blesprerypved

i th isite k d/ it t h | with
T es Comart RRtErtEl R uRECunoROR M beftlathy? BatiBoRf BEHATES  oroval
of the out erayrthal B difpdrizg2ahadleelbrdaideel fe@aniro@tiandT legsergind aseraiat . 1 n
this confiﬁuration S m

wheel conpart ment also be filled mapual |y or
bt omadpcalt y byTe BEoind PR et SPAGA Bresh S ECERY o 6 hat
descri bed apreeandibiecahalr onsl. fiHel ping 70RtERKe RY: edded sideesn theerappar at us
is in the second configuration, thereby increasing the speed with which the

dosage corrﬁkfﬂet AeRtdosagd cgaertMmeay wallnthpgjrgeventing manual rotation in either

direction. The pins have a shaped metal configuration with wings extending
laterally and are kept in position by the spring action of their metal construction.
30 The pins may be lifted out of the locking position using specially shaped
wedges 704 fitted to the apparatus as part of the lug holders. The wedges fit
under the wings of the pins when the canister is rotated into position on the
apparatus. The wedges 704 are of sufficient dimension to lift the pins 702 clear
of the dosage compartment walls but not withdraw them fully from the side wall



30orientation it may also be possible to fill nore than one outer rimone

at a tine. Preferably, the apparatus is configured for comrunication
with a pharmacy or other renotely | ocated information systemin order to
recei ve dosage and filling informati on and any other relevant information

regarding the patient's nmedication. The information flow is secure and
encrypted where 26 necessary to maintain patient confidentiality, whist
providing an audit trail to_track medication dispensed fromand filled into
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mounted on the canrster. In such an arrangement, when the canister is attached

25. 1o a filling or dispensing apparatus, the control means can communicate with
each of the solenoids electronically. This enables the control means to monitor
and record each canister access event (including dispensing, opening and
tamper detections) and maintain a record on a remote or local storage device,
and/or on the programmable device on the canister.

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

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



(including informati on updates, billing, nonitoring and alerts etc.) may be
sel ected based upon a prearranged service agreenent, and the patient
charged accordingly. Al information is secure and guarantees patient
confidentiality. The apparatus may al so have an alert system This alert
systemmay be 5 used in any environnent but is envisaged to be of greatest
value in a patient's own home. The alepy system may be used to provide a
rem nder alarmto remnd a patient that a dosage ue or overdue to be
% T neretid
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noon (Il unch eveni ng) or he apparatus 1s preferably
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Filli %5 health benefits associated with the medication being filled into or dispensed
from the patient’s canister(s).
Information can be transmitted from the filling meter to the programmable
device on the canister during or after filling of dosage compartments. This
ensures that information relating to the patient, the patient’s medication and the
30 dosage regimen is retained on the canister enabling the canister transfer the
information to other apparatus. This information can also be displayed on a
display screen 604 of the apparatus and/or uploaded to another system via a
communication network.

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



10 neter may conmuni cate with the apparatus wirelessly, and have its own

power supply. The filling nmeter neasures dosages filled into individual
dosage conpartnents of the di spensing wheel and can communi cate with the
filling apparatus (and hence the canister being filled) to maintain a

record of dosages |oaded into the canister. The record is thus
transferable, on the canister, to any 2&5 apparatus to which the canister
is attached, The dosages are preferabl illed automatically using an
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enables identification by an optical detectlon device which may be incorporated
25 into the apparatus and used to verify that a dosage has been.accurately
dispensed.
The apparatus also includes various communication ports 609. These
ports may include but are not limited to USB, firewire, serial and parallel ports,
or other connectors for adjusting or upgrading functionality of the system. The
30 apparatus may further include communication slots for external computers,
personal computing devices such as digital assistants, wireless enabling
technology, phones, broadband cable, modems, bluetooth devices and the like.
These do not form an exhaustive list as would be appreciated by the skilled

addressee.



dosages in those rins are to be delivered i ndependently of each other.

H nges 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) nmay have nore
than two hinged 20parts. The hinge and spring arrangenent is
controlled by the control neans (not spown) according to dosage information
stored on the canister and permts synchronjzed and tinely drug rel ease,

| oadi ng and rend¥iNdoFse Hd PENPHYURs ONGThed E9§Ras Wst%r‘ggtsé’eﬁ%ﬁgpéfﬂfént s are
shaped to abd et e rGaRiSIeihd BppodiRt 8irddion W@i&@r‘@ég’em% RRRI &hPmgnd be

rotated snoothly in the opposite direction for renoval fromthe apparatus.
Usi ng t he phedentbtonVybachoRter exdystlbmge pnassetivsa peand qandviadoml wigat i ent s
have i ndi vi e n e r r

prescripti Otﬂ%""%%ﬁ@%%%% é@ggﬁ’ EO%t’ %t%uggrﬁgﬂ%ﬁdﬁﬁﬁgw g})esgggéﬁ&ﬁ ) |lsn this
approachg meWM|tqdmeg@m|tbewmmncat| ons can be conbi ned and al I ocat ed

[t o dosage comarSiIPRl . AlnEC I ELMIIN A RATHIguL e RaL] et (or

carer) to obtain separa n accor eac i AdI Vi dual
prescripti oannﬂ@ﬂ:mesi uosmpaaad:tl mmwghl meusmdanehtut; Mltmapdatalearﬁe Hmengatabami ed for
di abet es, These

o car 1 onand afe SRR SR R oM O G B BT el R K R n mecy
i n accor darel Wddiifestelepadritanidicatipnesorvipth ahs wad ma) dasadrtbd omdrne

hysi o Un( S5 SRR SR S g b AP HEC e CBRp I oS oy T ARV dosage
regi mes ar esuzheeredind Regduncl henbmftleet gio@alcci@mt&inefg $yistare opflogHis &td ons, and

drug wasta be elim nated as unuse ication be rec cl ed back
"nto of rcul TGRS AbPAHPERNEER T8 RO FUBRIEFRT Y PRIANIE R TELIEM ¢ i me

frame. Thi sidnserflial AizGbinddrls)HiddHRe o @fHer @hated ifdes anount  of prescription
nedi cation which |s currently disposed of in the rubbish, and not returned

to a pharmacy. NBFgbded dispepENg @reRralweasEdPy e PraRent ivealise@rs, the
| nventiise SYGHAMEEN B AlodRcr RBAIORGY. BRsEuBBSYITRel GBARR he

distribution systemin which canisters filled Erescrlbed drugs can be
|

sent from @PPREAREYAN 6/ batwahmasptadedol QKarﬂi@@t Wrilsyghagerabechmenter .
TS B0 0010 Bl M SO o\ kA Lo
the apparatus may, in another position, be considered to be “lying on its back”
(not illustrated). In the latter position, the gate and drive shaft face upward and
20  the canister is attachable 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 to receive
dosage and filling information and any other relevant information regarding the

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



15 additi onal advantages not available with existing nedication dispensing
systens. Moreover, since drugs filled into canisters and di spensed to

i ndi vidual 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 enbodinents illustrated and descri bed 20
herein are exanples only. Various altesations, nodifications and additions
may be made to the parts reV|ousI Wi t hout de arting fromthe scope or

anbit of th@eci%%%rﬁttporﬁ‘a'”t in patiepndrEaniiding V&ff i RfoyidRg PBraYdilolidl # t he

present inveadd aibdatibn NAYHLReIOFEN T 4:d YilStE$RbI &ﬁﬁist@ﬂst hvo&f peaRegot 0 the
following non-1imting exanples. 25 Exampl es Exanple 1 - In the pharnmacy

The filli ngCoippaeathayverkaipedasher paer Bwellingrieidritinber eanfinpecedANSt er . The
pati ent s 1 SRRIA of §oRFRESS At @b P NARTABalal LR B S5 2y SOt he
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repai red/ replace d recod e sysc?em di spl ays
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di splays t hfpp%?iﬁg,egn m%tiﬁ&%iorﬁ ptréaére%sqfakgsaiéla%gqo %%%Sre that the patient (or

carer) is the correct recipient of the medication. When the necessary verification

10 is complete, the apparatus drives the dispensing wheel to align the correct
dosage compartment with the canister shell opening for medication delivery in
accordance with dispensing rules governing dosage amounts, time of day, date
and any other factors relevant to the patient's medication regimen. All or part of
this information is stored on the programmable device(s) on the canister.

15 Preferably, dispensed dosages are communicated, either in real time or
via delayed, periodic batch data transfer, to a remote database to track
medication dispensing and usage. This provides an audit trail of medication
transactions which enables pharmacies, hospitals and other care institutions to
keep records for research and analysié, 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



The system al |l ocates dosage conpartnents to each required dosage. 5The drug
IDis scanned to the system The drugs are delivered through the filling
neter. The neter passes relevant information to the filling apparatus and
the wheel is rotated to the correct dosage conpartnent for each medication
dosage in the reginmen for that canister. 10-The system acknow edges
canister filling is conplete. Relevantz2information including drug, tine,

di spensi ng @ﬁgs nnel identification etc is recorded on the canister and on
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di spensi ng'emergency department, depending on the alarm escalation level.

Preferably, the apparatus can communicate with the patient or other
designated contact by SMS, mobile phone or landline voice message, email,
15 facsimile, pager or other communication medium. This communication can be

used to remind the patient to take dosages that have been dispensed by the

apparatus. The apparatus may also provide an emergency alarm system
operable by the patient to indicate that the patient has fallen or requires
assistance, where the apparatus relays this information to a carer or emergency

20  organisation for action.
The inventive system dispenses correct dosages, at correct times, on the
correct days securely. Advantageously, access to medication within the canister
is restricted since access cannot be gained unless the canister is attached to a
dispensing apparatus, and rules for dispensing (including information stored on
25 the programmable device on the canister) have been satisfied. Moreover,
embodiments of the invention provide a tamper-proof canister which also
prevents unauthorised manual access to medication in the canister. The system
also has the capability to receive and use new information, such as medication
information and prescription adjustments, appropriately. It may also be
30 configured to dispense dosages in advance so that patients can take their
medication away from the apparatus and on outings whilst adhering to their
dosage regime. These advance dosages can be limited to a predetermined

maximum quantity to ensure safety. The advance dosage(s) dispensed can be



32 The system di spl ays tanper detection status information for the nursing
staff. Depending on the tanper detection status, the canister may be
referred to a workshop for tanper-proof testing and repaired/replaced and
recoded if necessary. 5The dosages to be dispensed are di splayed on the
apparatus's screen and/or the screen of a PDA carried by the person in
charge and/or a | aptop conputer noving2gMth the person I n charge. The
patient's | coded that of the
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supply. The filling meter measures dosages filled into individual dosage
compartments of the dispensing wheel and can communicate with the filling
apparatus (and hence the canister being filled) to maintain a record of dosages
loaded into the canister. The record is thus transferable, on the canister, to any

15  apparatus to which the canister is attached. The dosages are preferably filled
automatically using an automatic filling mechanism that distinguishes different
drugs from each other or manually using a counter 803.

A hopper 804 enables larger numbers of pills, capsules and the like to be
loaded. It can form part of a dosage sorting system, which can interact with or

20  be separate from the electronic technology of the filling meter. Shaped spout
805 is preferably removable and replaceable with a different shaped spout
suited to the different dosage compartment configurations which may be fitted
to the canister being filled. Preferably, the spout fits snugly inside the canister
shell opening to minimise medication spillage.

25 A measuring means or counter 803 can be used to determine the
quantity of medication being introduced into each dosage compariment. 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.



can be automatically updated. The reginen for Goup hones is simlar to
that of nursing honmes and will be nodified where needed. 30Exanple 3 - In
the patient's hone Hone di spensi ng apparatus connected to nonitoring
service (this service is preferably provided over a tel ephone Iine and does
not require connection of a dedicated conputer system) 33 A canister from
a pharmacy is | oaded on the apparatus amd dosage reginen information is
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gate or individually operated as separate gates. When operated as a pair, gates

901 permit egress of medication from the entire delivery space opening in the

canister shell. Alternatively gate portions 901 can be operated independently of

each other to deliver dosages by partial opening of the delivery space. This is

15 suitable for a canister having, for example, two outer rims fitted, where adjacent
dosages in those rims are to be delivered independently of each other. Hinges
902 extending from the body of the apparatus each have a spring 904 at the
gate end to allow the gate to be depressed slightly, for snug fitting into the
delivery space of the canister. The gate(s) may have more than two hinged"

20 parts.

The hinge and spring arrangement is controlled by the control means
(not shown) according to dosage information stored on the canister and permits
synchronized and timely drug release, loading and removal of the canisters.
The edges of the gate components are shaped to allow the canister to rotate

25 smoothly into position and be rotated smoothly in the opposite direction for
removal from the apparatus.

Using the present invention, existing practices where individual patients
have individual boxes/containers of drugs obtained via separate prescriptions
can be replaced with a “bulk handling” approach. Using this approach,

30 numerous prescribed medications can be combined and allocated into dosage
compartments of a canister without requiring the patient (or carer) to obtain
separately, medication according to each individual prescription. This is
particularly useful for a patient being treated for diabetes, high blood pressure
and high cholesterol, as an.example. These medications would all be filled into



The nmonitoring service provides a nedication information update service
that uses expert systemdata mning to provide real tinme updates on

medi cati on and other relevant information to the client. This service can
be provided to nursing hones and other care facilities also. 25The

i nformation fromthe servibe can be printed out on a printer connected to
the system Doctors can send informatgpon to the patient through the
service. 34 CLAIMS. 1. A nedication dispensing.systemincluding: 5a fillin
appar at Us; & SO R A Aanasy I acebrognps MRATE Pajet SITaT B ieBhi ster

having a p'ét‘(ﬁcﬁlé'léé‘s_e@ffrd#@%ﬂg@arﬁﬁépééée”%”&jése hr@agksiretubRimkdrdieligasabl y
mount abl e on the filling apparatus and di spensi ng apparatus and havi ng one

or nore 10pPE§EHMMBISIARIKP B8 N8 Grifi SRANSEE aPPaEwiruni cate with the filling
and di spensi ng appasal UmMilions of ddi2hkeLinfRARR aefihaBLsdaty @ant rol
filling of nedicati _o% iLt%tmo anlgnseg_()r ess g% rf%réldi cation out of a c%ni ster

at t achedb t oflexidl¢ |daniségr dirs prondduwgliappanst deigi wasiegeraanhee eliniRatedf @ mat i on

stored by tf sgaefnr%fi?é@hg nﬁ%@%&%@a@k%&cﬁ%a%ﬁ i Rt i@?%@%e?jlrtba

characterised I'n tha I ng apparatus is configure " t he
dosage conpzatientmitsinaatpanitularaing frame Theslisc paitionlaily impedatagieen Wie h a

patient’s pgasGl iR sRIMMRLEREGT whRntiE Sulbhdy NSRBI H HRs rubbish,
and not returned to a pharmacy. Moreover, because of the security of the
10 canisters, the inventive system can provide a pharmacy-based secure
medication distribution system in which canisters filled with prescribed drugs
can be sent from a pharmacy to a patient by regular post or using a courier.
Alerts, reminders and provision of patient, drug and other information
using the inventive dispensing system add premium features which provide
15 additional advantages not available with existing medication dispensing
systems. Moreaver, since drugs filled into canisters and dispensed to individual
patients are traceable and auditable, the inventive system provides economic
and sociologic advantages not provided by the prior art.
It is to be understood that the embodiments illustrated and described
20 herein are examples only. Various alterations, modifications and additions may
be made to the parts previously without departing from the scope or ambit of the
invention.
Applications of information flow in the present invention will now be more
fully described with reference to the following non-limiting examples.
25
Examples

Example 1 — In the pharmacy

—  Thefilling apparatus reads the patient information from the canister.
—  The patient’s record is accessed on the pharmacy information system by
30 the control means.
- The system displays tamper detection status information for the pharmacy
staff. Depending on the tamper detection status, the canister may be
referred to a workshop for tamper-proof testing and repaired/replaced and

recoded if necessary.



202. A nedi cation di spensing system according to claim1 wherein the one or
nore programmabl e devices are configured to store information on the

cani ster including one or nore of: a canister identity; configuration of
dosage conpartnents in the canister; 25nunber of dosage conpartnents in the
cani ster; a nedication or plurality of medications contained in a
dosage conmpartnent; a tinme at which a glosage was di spensed; a tinme at which
a dosage is due to be dispensed; and 30an identity of a patient to whomthe
cani st er is-al IToeaaveem displapedispansionindergpag faighe paaremmcaetdi-di ng to any

one of the precgdi .. or el filld t
di spensi ng appgﬁ]%td?u%)eglrs @gﬂ?ﬁj’gﬁ%ﬁnﬁ%@&%ﬁ{h& dzf Ség%g e&%ﬂttwe g‘g@%
medi cati on di sglsi ng system according to any one of the preceding clains,

mer ein the can[j set er ei ncllx udtes: 5a ecani st&r S{]?ﬁl le;a aned i a_di spensi ng
eel having a pravaient §lasrlerslosgec comparRRIN'S CaPRCMEAERSAHY wheel bei ng
rotatably couplmaRlfud D Ihearasd & Be sshehl.;

—  The drugs are delivered through the filling meter.

—  The meter passes relevant information to the filling apparatus and the
wheel is rotated to the correct dosage compartment for each medication
dosage in the regimen for that canister.

10 - The system acknowledges canister filling is complete. | Relevant
information including drug, time, dispensing personnel identification etc is
recorded on the canister and on a central database for further processing
and tracking.

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

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-filled.

—  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
information is sent to the relevant patient’s information record.
—  Canisters are distributed to patients in the facility; the person in charge of
dispensing drugs enters an ID at sign-on.
30 -  Each canister identifies itself on the Nursing home dispensing apparatus
as belonging to a particular patient.
—  The dispensing apparatus reads the relevant information from the canister

the canister is moved into position for dispensing.



wherein rotation of the dispensing wheel relative to the canister shell is
controlled by the control neans to facilitate filling of medication into
and 10egress of nedication out of the dosage conpartnents through an
opening in the canister shell. 5. A nedication dispensing system according
to any one of the preceding clains, wherein the di spensing apparatus

i ncl udes one or nore of: 15 one or norg di spensing zones which are

i ndependent |y operabl e under control of the control neans to facilitate
filling of medi pystenrdisplays ghess Hedgctivn ditelas iivRaionofor tthe rgpdag e
conpartnments; i i n f t erti,n

i nformation relaég{%{'naeg%ncﬁii%mgd%ﬂ@cﬁ?(?%‘%?gﬁﬂt %QE Séqﬁ%n%?% fng at'?eed

i nformati on serrefesred 2@ Borkdheyelir damperprapsissiig agd systiredire@aerdiang t o any

one of the pre ' : ' wherein one or nore of the filling and
di spensi ng appgrrggtI &t}gjlfh%e%&r”yi ncl udes one or nore of: a

devi ce rgader fTre desdiengot e dapenssd ary displaggd amriiel epmlesiucess2dean one or
nore cani sters; and neans r. Com i cation wth renot el y | ocated

i nf or mati on ser%%é%.th?.SCAG%(??@aF%\hC F'gggb}'s g eVl eth %@5%‘? &nﬁ/@ﬁt% any one
of the precedi ngotdfebipi®r ndwiigelith theeepedr iBrthagyepr escription is

comuni cated to_ the filling apparatus from a canister; a central database;
a renotely Tocaﬁr@dp%Wﬁ ¢ &qrd, smart card or bar-coded wrist band, or that of the

person in charge is read and verified by the dispensing apparatus and the
10 dosage dispensed. The facility’'s patient information system is updated
accordingly.

- If patient’s ID is not entered, or the person in charge aborts the
dispensing; the dosage is not dispensed. The facility's patient information
system is updated accordingly.

15 -  The dispensing apparatus completes dispensing the dosage and the
person in charge re-enters ID for sign-off.

—  The technology on the canister determines if a patient is due for
medication from the filling regimen and this information is available to the
nursing system.

20 -  The nursing home patient information system is updated throughout the
dosage regimen and reordering of canisters is facilitated.

- Prescription alterations identified in the nursing home can be automatically
transmitted to the pharmacy so that dosages filled into incoming canisters
are automatically corrected.

25 —  Doctors can send prescription updates to pharmacies so that” canisters
can be automatically updated.

—  The regimen for Group homes is similar to that of nursing homes and will

be modified where needed.

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)



36 a pharmacist; a hospital; or another entity authorized to dispense
and/ or prescribe nedication. 5 8. A nedication dispensing system accordi ng

to any one of the preceding clains, wherein the filling apparatus includes
one or nore of: afilling nmeter for neasuring a quantity of

medi cation units being filled into a dosage conpartnent of a canister; 10a
filling nmeter in comunication with thgzcontrol neans for automated filling
of medication unl ts |nto dosage conpartments; a counter, a scale,

el ectroni ¢ sye,A GRS MP@cBgRIaMGRY devPeded SAdINSr aRPaalver ahd GIosaw e f or

quantitating nmadhea lﬁfbrMBhéﬁlsba%'CB&eB'b}y'tﬁ@disﬁér%lrﬁ@gpp?!ﬂﬁége conpartment; and
15a printer configured to print a |abel affiXxable to the canister, the

| abel di spl ayl nigh& Wsmrﬁﬂamﬁmrt@hwadetepporasma @fﬁrn@tldmg@(getetyeiyrrﬂm and
oDt o I Beb SeB MiBhhd SOV BE0 e hadl WELLARL) Y 2 new
20 9. A wedi catman despeiesieng teyst emodcs@opdifurg teonpmmpranie testirgheams ecedi ng
repaired/replaced and recoded if necessary.
—  Dispensing apparatus moves dispensing wheel to correct dosage position.
- Dispensing apparatus alerts patient that medication is due to be taken.
- Patient enters ID, then dosage is dispensed, record updated and held by
10 apparatus.
-~ The dosage update information is held by the dispensing apparatus for a
preset period then uploaded to the service by phone, e.g. daily clearing of
information.
— If the patient does not enter ID within a certain time frame after alert the
15 system then commences alarm escalation procedures that have been
preset depending upon the patient’s medical status, mental capacity and
need for medication(s).
—  The escalation procedures include phone call from monitoring service to
patient, phone call from service to patient’s designated carer and then to
20 emergency service provider.
—  The monitoring service provides a medication information update service
that uses expert system data mining to provide real time updates on
medication and other relevant information to the client. This service can be
provided to nursing homes and other care facilities also.
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.



claims further including a billing interface to bill automatically a
patient, enployer, healthcare provider, insurance conpany or other billable
entity for medication dispensed fromthe system 25 10. A medication
di spensi ng systemincluding: a dispensing apparatus; a portable,
refillable canister having a plurality of dosage conpartments, the canister
bei ng rel easably nountabl e on di spensigfg 30apparatus and having one or nore
programmabl e devi ces configured to communicate with the di spensing
appar at us; ChAdMS: control neans configured to control the dispensing
apparatus to facilitate egress of nedication froma dosage conpartment in
accordance 37 with infornmation stored by the one or nore programmabl e
devi ces onithe Aameditaion dispenatigesyistapal includiigat t he dosage conpartnents are
fill ed_sg aut omat i cal I¥. W t h ms?li cation in accordance with a patient's
prescribtion and nmed? WPy SRPAEYR spensed from the dosage compartnents in
accordance_ with inf ogmmpieﬁgngtappgﬁénmj, the one or nore programuabl e devi ces
on the canister, said informatiogn tﬁ‘ertai,ni ng,to the pati Pt's predet er m ned
medi cati on dosage re@i REAaPIg0 Eillabie megpigty | Bﬁv‘ﬂpsﬁen‘gi‘rﬁ@ Ysy<&t éiiSa8% or di ng
tnc;rgngf-one of t&GmPARRERISNAnE | @inier WRRIL rélchddIE anbiteblel BRI wdeslinge or
' apparatus and dispensing apparatus and having one or more
10 programmable devices configured to communicate with the filling and
dispensing apparatus; and
control means configured to control filling of medication into and
egress of medication out of a canister attached to a filling/dispensing
apparatus in accordance with information stored by the one or more
15 programmable devices on the canister;
characterised in that the filling apparatus is configured to fill the
dosage compartments automatically with medication in accordance with a

patient’s prescription communicated to the filling apparatus.

20 2 A medication dispensing system according to claim 1 wherein the one or
more programmable devices are configured to store information on the
canister including one or more of:

a canister identity;
configuration of dosage compartments in the canister;

25 number of dosage compartments in the canister;

a medication or plurality of medications contained in a dosage
compartment,

a time at which a dosage was dispensed,;

a time at which a dosage is due to be dispensed; and

30 an identity of a patient to whom the canister is allocated.

3. A medication dispensing system according to any one of the preceding
claims, wherein the filling apparatus and the dispensing apparatus are

incorporated into a single unit.



a programraebl e device for each dosage conpartnent; tanper-prevention neans
on the canister to prevent unauthorised 15access to nedication wthin the
cani ster; t anper -detecti on neans on the canister for detecting a
tanper attenpts; t anper - preventi on nmeans on the cani ster

i ncluding a device operable only by application of a signal fromthe

di spensing/filling 20appar at us; @5 programmabl e device on the canister
including a tanper log to record changes in the tanper-detection status;

a programrabl e device on the canister configured to comruni cate detection

of a tanpey a“ﬁ'mé b8t dh gls ﬁé]ﬁg%%tfe'nl lak@@rdﬁ@pt?gélﬁ)t‘ggg tht@éﬁﬁ?%lﬁgme

service; and a trac I'Ng dev e caniste

| ocation. 12. Aclaipth, Mteir-ntmh sepmstgr mglusiest em according to claim 10 or claim
11, wherein the canister. h @ i,ncl udes: 30a canister shell; and a
di spensi ng wheel hav?ﬁan'ﬁeﬁls P48Py of dosage conpartments, the di spensing
wheel being rotat abl ¥ dpepkiagivehdedhbiving @aslisligrofstushbe compartmees, ehe
rotation of the dispensi ng wheel rel cani st er ell is

control | ed by t#&P ¢ WheekanRg Eo(gat]a 'é’lqoiuf’%g@ t@g}'r"%gen'&efﬁ@arcau on 38 from

a dosage conpar{ABRin tataReIOB! &b @%%hélﬁ?lvﬁhéem(?elﬁﬂw $¢ @i shekler shallAs
nmedi cati on di spensi ng system accord o any one of clains 10 to 12,

wherei n the di speigilag bapparcantis! m@@pgd@g‘acmta’te filling of medication into and
10 egress of medication out of the dosage compartments through an opening

in the canister shell.

5. A medication dispensing system according to any one of the preceding
claims, wherein the dispensing apparatus includes one or more of:

15 one or more dispensing zones which are independently operable
under control of the control means to facilitate filling of medication into or
egress of medication out of the dosage compartments; and

a communication component for transferring information relating to
dispensed medication to the remotely located information service.

20

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

a device reader for reading the one or more programmable devices

25 on one or more canisters; and

means for communication with a remotely located information

service.

7. A medication dispensing system according to any one of the preceding
30 claims, wherein the patient's prescription is communicated to the filling
apparatus from:
a canister;
a central database;

a remotely located physician;



one or nore dispensing zones which are independently operabl e under control
of the control neans to facilitate egress of nedication fromthe dosage
conpartnents. A nedication di spensing system according to any one of the
precedi ng clai ns, wherein a programrmabl e identification device includes one
or nore of: a radio frequency identification device (RFID); a mcrochip; a
subscriber identity nodule (SIM chip;3@ smart card;, a barcode; and a
magnetic strip. A nedication dispensing systen1accord|ng to any one of
claims 10 to 13, whea@hamaastdi spensi ng apparatus further includes a device
reader for reading tgﬂ ﬂﬁ1Q5 nore progranmabl e devices on the canister. A
medi cati on di spensi ng systée€m according to any one of the precedi ng cl ai ns,
further including onanathementigy afithorized to disgrrseiangl/drmiresdribeemedichtidn.

automatd cally a patient, enployer, healthcare provider, insurance conpany
or oth billable entity for medication dispensed fromthe system a

di splay neans taQ me@uaﬂ.dwwspéngag%yst@m@mmm ionghydnegfahe meceding of
time of day, tlne next dosage.i s due to Iﬂdeéégensed |deﬂt|ty of patient,

identity of medflails sherein i tiing apRgratys; Olft CMOFHE8hcy, and dosage
I nformation; NBafihg Cfaafér%f %atsgnﬁé @r@uaﬁitigﬁbf A dictiby @nitsesaing of

cani ster-access events |nc uding but not limted to an identifier for a
person 39 filled into a dosage compartment of a canister;
10 a filling meter in communication with the control means for
automated filling of medication units into dosage compartments;
a counter, a scale, electronic eye, optical recognition device, and/or
a camera suitable for quantitating medication units being filled into the
dosage compartment; and
15 a printer configured to print a label affixable to the canister, the
label displaying information relevant to a patient's dosage regimen, and
optionally, wherein the printer is configured to print automatically a new

label containing new information when the patient's dosage regimen

changes.
20
9. A medication dispensing system according to any one of the preceding
claims further including a billing interface to bill automatically a patient,
employer, healthcare provider, insurance company or other billable entity
for medication dispensed from the system.
25
10. A medication dispensing system including:
a dispensing apparatus;
a portable, refillable canister having a plurality of dosage
compartments, the canister being releasably mountable on dispensing
30 apparatus and having one or more programmable devices configured to

communicate with the dispensing apparatus; and
control means configured to control the dispensing apparatus to

facilitate egress of medication from a dosage compartment in accordance



accessing the canister, a tinme at which the canister was accessed and the

| ocati on of the access; a novabl e nenber for separating
di spensed nedication units so 5they can be identified by an optical
detection device; and an alarmsystemfor alerting a patient that a

dosage of nedication is due to be dispensed. 17. A nedication dispensing
system according to claim16, wherein ghe alarm 10systemis configured to
performone or nore of: raise an alert when a patient has not

di spensed a pr ewith infednatian HarEdody the AeppPerWErd erearadablgEeyicesan ker ei n
optionally, the ﬁwi%té .a plurality of predetermned tine frames and
correspondi ng aler Pevels, and wherein elapsing of a |longer tine frane
escal ates the al ert tharattetisech 5hihghetheal @psadeevasimpartmentsawrendiledal |y

execut ¢ an al vl prosedly iRCGANEUAN hoaBR L SE P KSlanche kT by ocedure

i ncl udi*hg one O?Ut g sound, transm n nessage
to a conmmuni catagh geMicationf ig heisperideantfrorh r aims nildsdgeg eomestagetst ocna car er

of the patient, transmtting nessage tq 20the patient's healthcare
Faci |1ty transtactiageanibdeiyBaten SEcq4bi ti o8 Hyare Rodnmabls
transnitting angal)igdd oﬁQhé‘%aﬁ@%rggai@l}’inﬂfr@@ﬂbﬁqﬂekt@min%?lftﬂthe patietsepfey a
patient to send a distress alert to one or nore of the control neans, a

carer of the pa#ieternined mrdi¢atiop08ag@#89'MEY- and a physici an. 2518. A

nmedi catgd on di spensing system according to any one of the preceding clainmns,
wherein the control neans controls egress of nedication to a patient in
accor dancel W t hAgnedioatiarodisppneing sysiem aeeordingponamngne ifdsestreeedingy a

D odt b Mk Sheb 520 BE e B g one e v of
correctly identified®pragramenanteidedte tom eaoh blesaljespenpadimeot; r ect ?
tamper-prevention means on the canister to prevent unauthorised
15 access to medication within the canister;
tamper-detection means on the canister for detecting a tamper
attempts;
tamper-prevention means on the canister including a device
operable only by application of a signal from the dispensing/filling
20 apparatus;
a programmable device on the canister including a tamper log to
record changes in the tamper-detection status;
a programmable device on the canister configured to communicate
detection of a tamper attempt to a dispensing/filling apparatus and/or a
25 remote service; and
a tracking device on the canister to track the canister's location.

12. A medication dispensing system according to claim 10 or claim 11,
wherein the canister further includes:
30 a canister shell; and
a dispensing wheel having a plurality of dosage compartments, the
dispensing wheel being rotatably couplable to the canister shell;
wherein rotation of the dispensing wheel relative to the canister

shell is controlled by the control means to facilitate egress of medication



is the tinme for dispensing nedication correct? is the canister free of
tanper attenpts? and 40 is the nedication absent of contraindication
wi th other prescribed nedication? 519. A nedi cati on di spensing system
according to any one of the preceding clains, wherein the control neans
automati cal |y updates dosage information stored by the programmabl e device
on the canister. 20. A canister for usggwith a nedication di spensing
system the canister 10including: a canister shell having a di spensing
openi ng; Homi asprsagierrgmrasEnei dvoHgh an ePgriagiin Jhesariygagiele onpar t ment s
and being rotatably couplable to the canister shell; and

one or nore programuabl e devices configured to conmuni cate 15w th apparat us
for fillintB.or Airsgdicationgdispatisiag system accordinghtr annonedf ckimeriOite 12,1 | ed

i nto or. di spens romthe i ster t ing it to a filling and/or

di speng ng appa\?’g?{%n ﬁ‘gvclﬁwge%g%&#ﬂ% 6$Msr’r§]§ﬁr®,cégand wherein the control neans
control s rotation ofofider thapatispergingheelesr ehighi are indepdralentiniopeeablshel | to

facilitate filling of ication . into an 0.eqgress of di cation out of
t he dosage corrp‘é?‘?q‘ré’r‘?(‘ggfﬂf tg‘@c%”&&ﬂﬁ@a\ﬂfS‘Pl%?ng'en?%?ﬁ%PFEH}?di‘i%'PBgmHh t he
one or nore progeaviags oshpuHARAtHN the canister; characterised in
that the dosage conpartnents are filled automatically with nedication in

accordance with a patient's description 25 and the information stored on

the ong orqjore %eabaweiss@%w Sq8eAT ab &S dFRMoSARY oRETdiahBSprbSeding
patient's pre-determ ned nedicatTon dosage regi men.”
claims, wherein a programmable identification device includes one or
more of:
a radio frequency identification device (RFID);
a microchip;
15 a subscriber identity module (SIM) chip;
a smart card;
a barcode; and

a magnetic strip.

20 15. A medication dispensing system according to any one of claims 10 to 13,
wherein the dispensing apparatus further includes a device reader for

reading the one or more programmable devices on the canister.

16. A medication dispensing system according to any one of the preceding
25 claims, further including one or more of:

a billing interface to bill automatically a patient, employer,
healthcare provider, insurance company or other billable entity for
medication dispensed from the system;

a display means to visually indicate information including one or

30 more of time of day, time next dosage is due to be dispensed, identity of
patient, identity of medication, contact details in case of emergency, and
dosage information;

means configured to store electronically a record of canister-

access events including but not limited to an identifier for a person



21. A canister according to claim 20, further including a progranmabl e

devi ce 30for each dosage conpartnent in the di spensing wheel and optionally
wherein the one or nore programmabl e devices store information including
one or nore of canister identity, configuration of dosage conpartments in
the cani ster, nunber of outer rimsections in the dispensing wheel, nunber
of dosage conpartnents in the canistergga 41 nedication or plurality of
medi cati ons contained in a dosage conpartnent, a tine at which a dosage was
di spensed or i saehgesing threcanisieerstine aimdicinthedenistenwas agcosaed end the whom
the canister is cat.ed. 2. A canister according to claim21 wherein a
pr ogr ammabl e de@?@%gﬁﬂtﬁggcgﬁ%fster I ncl udes one orgnnre of: aradio
frequency identifi ca4inoovathey meen{dRFbDseparating dispenped hiedisativscunitseso

i dentity nodul e (S chip:;..a smart card; .a barcode; and a magnetic strip.
1523. A%ani sterthgxe%ﬁ’?d‘a&m@egﬁ’é{i%Oﬁ'CBEd%tP%H% '“aPt'Her i nciuding one or
nor e an alarm system for alerting a patient that a dosage of medication

is due to be dispensed.

17. A medication dispensing system according to claim 16, wherein the alarm
10 system is configured to perform one or more of:
raise an alert when a patient has not dispensed a prescribed
medication in a pre-determined time frame, wherein optionally, there is a
plurality of predetermined time frames and corresponding alert levels, and
wherein elapsing of a longer time frame escalates the alert level to a
15 higher alert level;
automatically execute an alert procedure according to an alert
level, the alert procedure including one or more of sounding a warning
sound, transmitting a message to a communication device of the patient,
transmitting a message to a carer of the patient, transmitting a message to
20 the patient's healthcare facility, transmitting a message to the patient's
physician and transmitting an alert to an emergency organisation; and
use by a patient to send a distress alert to one or more of the

control means, a carer of the patient, a healthcare facility and a physician.

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

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



of : t anper - preventi on nmeans for preventing access to the canister when
the filling or dispensing rules have not been satisfied; tanper-detection
means for detecting tanper attenpts; 20a programuabl e device naintaining a
tanper log to keep a record of tanper attenpts; tanper prevention neans

I ncluding a device operable only by application of a signal fromthe

di spensing/filling apparatus; and neangyconfigured to communicate detection
of a tanper attenpt to 25a central adm nistrator or other authorized
entity. 24.A cani st eis thedoediraiipn absany cdreentpingdication with ethepgregrebed n t he
di spensi ng wheel L& agdapted to receive one or nore interchangeable rim
portions having various dosage conpartnent configurations. 30

5 19. A medication dispensing system according to any one of the preceding
claims, wherein the control means automatically updates dosage

information stored by the programmable device on the canister.

20. A canister for use with a medication dispensing system, the canister
10 including:
a canister shell having a dispensing opening;
a dispensing wheel having a plurality of dosage compartments and
being rotatably couplable to the canister shell; and
one or more programmable devices configured to communicate
15 with apparatus for filling or dispensing medication;
wherein medication is filled into or dispensed from the canister by
attaching it to a filling and/or dispensing apparatus having a control
means, and wherein the control means controls rotation of the dispensing
wheel relative to the canister shell to facilitate filling of medication into and
20 egress of medication out of the dosage compartments in accordance with
the information stored on the one or more programmable devices on the
canister;
characterised in that the dosage compartments are filled
automatically with medication in accordance with a patient’s description
25 and the information stored on the one or more programmable devices on
the canister pertains to a patient’'s pre-determined medication dosage

regimen.

21. A canister according to claim 20, further including a programmable device

30 for each dosage compartment in the dispensing wheel and optionally
wherein the one or more programmable devices store information

including one or more of canister identity, configuration of dosage
compartments in the canister, number of outer rim sections in the

dispensing wheel, number of dosage compartments in the canister, a
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23.

24.

25.
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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.

A canister according to claim 21 wherein a programmable device on the
canister includes one or more of:

a radio frequency identification device (RFID);

a microchip;

a subscriber identity module (SIM) chip;

a smart card;

a barcode; and

a magnetic strip.

A canister according to claim 21 or claim 22 further including one or more
of:

tamper-prevention means for preventing access to the canister
when the filling or dispensing rules have not been satisfied;

tamper-detection means for detecting tamper attempts;

a programmable device maintaining a tamper log to keep a record
of tamper attempts;

tamper prevention means including a device operable only by
application of a signal from the dispensing/filling apparatus; and

means configured to communicate detection of a tamper attempt to

a central administrator or other authorized entity.

A canister according to any one of claims 21 to 23 wherein the dispensing
wheel is adapted to receive one or more interchangeable rim portions

having various dosage compartment configurations.

A method of dispensing medication to a patient using a medication

dispensing system according to any one of claims 1 to 19.



