WO 03/061743 PCT/ EP0O3/ 00598 Medi canent di spenser Technical field 5 The
present invention relates to a nedi canent di spenser for dispensing

medi canemvo oBlel7unventi on particularly relates to a di spersarEP8D0suge in
di spensing nedi canent in powder or tablet form 10 Background to the

i nvention The use of inhalation devices in the adm nistration of

medi canents, for exanple in bronchodilation therapy is well known. Such
devi ces generally conprise a body or housing within which a nedi canent
carrier is |located. Known inhal ati on devices 15 include those in which the

medi cament carrier is a bli SMS@U’%%&,@%@%REQ ng a nunber of discrete

doses of powdered nedi canent ually contain a nechani sm of
accessing these doses, usually conprising either piercing neans or means
to peel a lid sheet away from a base sheet. The powdered nedi canent can

t hen be accessed and inhal ed. Such a nmechanism may al so be used for

di spensi ng 20 nedi canent in tab?g%,%gé?ﬁgﬁprein peeling away the |lid sheet
fromthe base sheet reveals a ta ?et or renoval and subsequent
consyunption. Therapi es involving conbinations of different and

conpl enmentary actjve  nedicanents are kgomn. Thgﬁe can be admi ni stered
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of single active nedi canent produc ich are e taken in
conbi matdicament imegupveddn arlthplet WM. st  conbi nati on products of fer added
conveni ence for the patient, certain nedicanent actives are difficult to

formul ate as distinct conbination products. For exanple, the actives may

integact 30 chemically vvigébl%quhngttbemeimv@ﬁﬁmdesi rabl e way when
formul ated together. 1 WO 03/061743 PCT/ EPO3/00598 It is thus, desirable

in certain circunstances, to have a nedi canent dispenser that
The use of inhalation devices in the administration of medicaments, for example in

bronchodilation therapy is well known. Such devices generally comprise a body or
housing within which a medicament carrier is located. = Known inhalation devices
15 include those in which the medicament carrier is a blister strip containing a number
of discrete doses of powdered medicament. Such devices usually contain a
mechanism of accessing these doses, usually comprising either piercing means or
means to peel a lid sheet away from a base sheet. The powdered medicament can
then be accessed ar;d inhaled. Such a mechanism may also be used for dispensing
20 medicament in tablet form wherein peeling away the lid sheet from the base sheet

reveals a tablet for removal and subsequent consumption.

Therapies involving combinations of different and complementary active
medicaments are known. These can be administered either as distinct combination
25 (i.e. multi-active) medicament products, which comprise a defined mixture of each
component medicament, or as groups of single active medicament products, which
are designed to be taken in combination or sequentially. Whilst combination products
offer added convenience for the patient, certain medicament actives are difficult to
formulate as distinct combination products. For example, the actives may interact

30 chemically with each other in an undesirable way when formulated together.



separately (i.e. in isolated fashion) contains each active conponent (or

m xture thereof) of a conbination product, but which enables the delivery
of a conbwoad/ioétdase i n response to a m ni num nunber of patPiCarEPOzeEsPOHNS. | N
particular, it is desirable 5 that all active conponents of the conbi ned
dose are delivered to the patient in a single, conbined dose in response
to a single patient dosing action. For exanple, it 1is desirable that a
conbi nati on i nhal ed nmedi canment product be delivered in response to a
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eactp of the plural nedicanent carriers; b) a release for releasing a
di stinct nmedi cament dose g}ortl on fromeach of the 30 pI ural nedj canent
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separate elongate form medicament carriers (e.g. bhster strips), each containing in
isolated fashion, a different medicament active (or mixture thereof), wherein the
15 dispenser enables release of the medicament actives from each separate blister strip

to provide a combined dose for administration to a patient.

Summary of the invention
20
According to one aspect of the invention there is provided a medicament dispenser
for use with plural elongate form medicament carriers, each having multiple distinct
medicament dose portions carried thereby, said dispenser having a dispensing
mechanism for dispensing the distinct medicament dose portions carried by each of

25 said plural medicament carriers, said mechanism comprising,
a) a receiving station for receiving each of the plural medicament carriers;

b) a release for releasing a distinct medicament dose portion from each of the

30 plural medicament carriers on receipt thereof by said receiving station;



d) an indexer for individually indexing the distinct nmedi canent dose
portions of 5 each of the plural nedicanent carriers. In conbination, the
di stinct wedBoerrent dose portions rel easabl e from each of pch@&ropbosoal

medi canment carriers" conprise a defined dose of conbination product. That
is to say, that when conbi ned together (e.g. on release) the distinct
active nmedi canent 10 dose portions forma single dose of a multi-active'
medi canment treatnment. The nedi canment di spenser is designed to receive
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di sperser recelrve rom our suc

medi Cadi%lpoﬂi@hsiréreasamr@ svietaeakdyaridwo such carriers. 15 Each nedi canent
carrier has nultiple distinct dose portions carried thereby. The distinct

dose portions are typically arranged in spaced fashion, nore preferably in
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each dose portiron 1s separ e tern1 I canent carrier

her si @adisolitedluml defdiceamamycastiersabl e form of carrier. Sui tabl y, each
el ongate form nmedi canent carrier is in the formof a strip or tape. In one
preferred aspect, the carrier has a blister pack form but it could also,
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20 to 30m Suitable or ganl c polyneric materials include polyethylene,
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carriers. Preferably, the medicament dispenser is des:gned to receive from two to
four such elongate form medicament carriers, more preferably two such carriers.
15 ‘
Each medicament carrier has multiple distinct dose portions carried thereby. The
distinct dose portions are typically arranged in spaced fashion, more preferably in
progressive arrangement (e.g. series progression) on the carrier such that each dose
portion is separately accessible.
20
The term medicament carrier herein is used to define any suitable form of carrier.
Suitably, each elongate form medicament carrier is in the form of a strip or tape. In
one preferred aspect, the carrier has a blister pack form, but it could also, for
example, comprise a carrier onto which medicament has been applied by any

25 suitable process including printing, painting and vacuum occlusion.

In one aspect, the medicament carrier comprises a blister pack in laminate form.
Suitably, the laminate comprises material selected from the group consisting of metal
foil, organic polymeric material and paper. Suitable metal foils include aluminium or

30 tin foil having a thickness of from 5 to 100um, preferably from 10 to 50pm, such as



5 elongate strip formcarrier is by any suitable access neans i ncl udi ng
tearing, piercing or peeling apart the relevant pockets. One suitable
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from each other to (e.g. separately) release the contents of each pocket.

Suitably, the lid sheet comprises at least the following successive layers: (a) paper;
20 adhesively bonded to (b) polyester; adhesively bonded to (c) aluminium foil; that is
coated with a heat seal lacquer for bonding to the base sheet. The thickness of each
layer may be selected according to the desired properties but is typically of the order

of from 5 to 200 micron, particularly from 10 to 50 micron.

25 Suitably, the base sheet comprises at least the following successive layers: (a)
oriented polyamide (OPA); adhesively bonded to (b) aluminium foil; adhesively

bonded to (c) a third layer comprising a polymeric material (e.g. polyvinyl chloride).

Various known techniques can be employed to join the lid and base sheet and hence
30 to seal the blisters of the peelable blister strip. Such methods include adhesive

bonding, hot metal bonding, hot metal welding, radio frequency welding, laser



5 nmedi canent fornulation for containnment within the blister is heat
sensitive (e.g. degrades or denatures on heating). Suitable 'cold formni
seal i ng nwphos17as e conducted at a tenperature in the ramga/EP3/0508 250C,
nore preferably, 210-240C. Each nedicament carrier has nmultiple distinct
(i.e. separate) nedi cament dose 10 portions carried thereby. The term " dose
portion' I s enpl oyed because in the context of the invention the distinct

portions' are brought together to forma combination (i.e. nulti-active)
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si zed ape ry equivalent dose portions, that is to say each
carrier is suitable for carrying dose portlons of equival ent dose vol une
or dose weight. In one particular exanrp eq,
In one aspect, each ‘dose portion’ comprises’ a smgle active (i.e. mono-acttve)
15 medicament component. Each mono-active component is therefore brought together

only at the time of release to form the overall combination product.

In another aspect, one or more of the ‘dose portions’ comprise plural active
medicament components (e.g. as a formulated mixture thereof). Typically, these
20 plural components will be ‘co-formulation compatible' wherein that term is used to
mean compatible in the sense of being amenable to co-formulation, perhaps even

displaying synergetic co-formulation characteristics.

In one particular aspect, a first elongate form medicament carrier has mulitiple
25 distinct mono-active medicament dose portions carried thereby and a second
elongate form medicament carrier has multiple distinct plural-active (particularly, bi-
active dose portions i.e. comprising two active components) medicament dose
portions carried thereby. In combination, the mono-active and plural-active
medicament components comprise a defined combination product. That is to say,
30 that when combined together the distinct mono- and bi-active medicament dose



medi cament carrier of a bi-carrier dispenser is arranged to carry plural
12mg (or 25ny) dose portions. 10 In another aspect, each of the el ongate
form mediwamsnsi7earriers is sized and shaped to carry nomCaqProvedsenit dose
portions, that is to say each carrier is arranged to carry dose portions
of non-equi val ent dose volunme or dose weight to the other. In one specific
exanple, a first nedicanent carrier of a bi-carrier dispenser is arranged
to carry plural 12ng dose portions and the second carrier thereof is
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parti eAdeambhersdataig (i.e. pitch) between each dose portion is wuniform
t hroughout the series. In other aspects however, the spacing (i.e. pitch)

may 20 vary throughout the series (i.e. be non-unifornm). In specific
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porti @6mgy dose-peationsal ent for each carrier of the dispenser. Such

variation of the spacing (i.e. pitch) fromcarrier to carrier can be used
to enable flexibility in (conmbination) dosage patterns. 30 6 WO 03/061743
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carriers may be provided to the dispenser in , , ‘

to carry plural 12mg dose portions and the second carrier thereof is arranged to

15 carry 25mg dose portions.

In one aspect, the multiple distinct dose portions are provided to each carrier in
uniform series. In particular, the spacing (i.e. pitch) between each dose portion is
uniform throughout the series. In other aspects however, the spacing (i.e. pitch) may
20 vary throughout the series (i.e. be non-uniform). In specific examples, the pitch may
progressively decrease or progressively increase throughout the series. Such
variation may in aspects, be required to compensate for non-uniform indexing by the

carrier indexing and/or advancement mechanism of a particular dispenser.

25 In one aspect, the spacing (i.e. pitch) between each dose portion is equivalent for
each carrier of the dispenser. That is to say, each medicament carrier is equivalently
pitched. In other aspects, the spacing between each dose portion is non-equivalent
for each carrier of the dispenser. Such variation of the spacing (i.e. pitcﬁ) from carrier
to carrier can be used to enable flexibility in (combination) dosage patterns.

30



any suitable configuration. One preferred configuration is the
"side-by-side' configuration, in which for exanple, two carriers (e.g. two
coi | ed blwetmsnestssi ps) are 10 arranged to lie in sideways PalTyEpasrersbs Wi t h
each other in the dispenser. Another preferred configuration is the

“doubl e-decker' configuration, in which for exanple, two carriers (e.g.
two coiled blister strips sharing the sanme coiling axis) are arranged to
lie one on top of each other in the dispenser. 15 The plural carriers are
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conpsi encegdailydype gasage regimegs of nultiple distinct nedi canment dose
portions arranged in "~double decker' configuration (i.e. parallel to each
other) as if the two strips of the first enbodi nent had sinply been joined
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together’ "configuration, two elongate strip formcarriers are arranged in
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so joined together, each conponent foil strip of the conjoined whole
ef f ect prefarecheenfigasatipn isi thef double-feekerheonfigusations ipyhicdy 96 example, two
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end of jig e 8h o of eatietHeriih trendispdeer) oop may be linearly fornmed or it
may be formed as a Mobius strip. 5
15 The plural carriers are typicallly provided to the dispenser as separate entities.
Alternative embodiments are however, envisaged in which the separate plural
elongate carriers are joined together in some appropriate fashion. Thus, for example
in a variation of an embodiment comprising two separate elongate strip form carriers
each carrying multiple distinct medicament dose portions arranged in series along
20 the respective strip and mountable in the dispenser in ‘double-decker’ configuration
there might be provided a single strip comprising two separate series of muitiple
distinct medicament dose portions arranged in ‘double decker’ configuration (i.e.
parallel to each other) as if the two strips of the first embodiment had simply been
joined together along adjoining elongate sides thereof.
25
In a particular ‘joined together’ configuration, two elongate strip form carriers are
arranged in ‘back-to-back’ configuration (i.e. one strip backs onto the other with the
pockets of each facing outwards). In this embodiment, the ‘back-to-back’ conjoined
strip typically has pockets arranged to alternate — one on its first side, then one on
30 the other side. It will be appreciated that when so joined together, each component

foil strip of the conjoined whole effectively acts as a ‘lid foil’ for the other.



In a particular aspect where the elongate formcarrier is in the formof a

peel able strip, the base sheet is formed as a continuous |oop. In

vari ati onwp oBloe1743 d sheet, which forns a peel abl e seal i n@ciriEPos/awsbhe base

sheet, may either have continuous |oop or non-continuous |oop form 10 The
di spenser has a di spensing nechani smfor dispensing the distinct nedi canent
dose portions carried by each of said plural nedicanment carriers for

adm nistration as a single, conbination product dose by the patient. 15 In
aspects, sone or all conponents of the dispensing nmechani smare common for

each of the nedicanent carriers. The advantage of havi ng common conponents
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coupling arns rods) or electronechanlcal coupling controls. The
advant age of coupllng is that the indexing / advancenent of each

medi cgnent_carrier i.n coupl ed fashion.. 25 In oth aspects,
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accesseé ere separate exi ng /advancenent is 30 envisaged separate
actuation neans (e.g. levers or buttons) may be provided to the dispenser
to enabl e separate actuyation thereof, 8 WD 03/061743 PCT/EP03/00598 The
mecharli$hiSBRPPEIshas a %Qeélsmg@e@hamsah for shispensing, iheydistest wedicagept ur al
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single ce|V|ng St which s capa e of receliving plura canent
carri eassa anm@lealcsmkﬁw&ttmsmoduc&dnsdb;eﬁretpamdt canent carrier is received by a
di stinct (i.e. individual)
15 In aspects, some or all components of the dispensing mechanism are common for
each of the medicament carriers. The advantage of having common components is

that the number of separate parts in the dispenser may be minimised.

In other aspects, the action of those components that are not common may in
20 aspects, be suitably coupled. Coupling is achieved by any suitable fashion including
mechanical linkages (e.g. co-gearing or via the use of coupling arms / rods) or
electromechanical coupling controls. The advantage of coupling is that the indexing /

advancement of each medicament carrier may be achieved in coupled fashion.

25 In other aspects, most or even all of the components of the dispensing mechanism
are distinct. In one particular aspect, the dispenser is arranged such that each of the
plural medicament carriers can be indexed / advanced separately thereby providing
the opportunity for complex dosing patterns in which any combination, or indeed any
one, of the plural strips may be accessed. Where separate indexing /advancement is

30 envisaged separate actuation means (e.g. levers or buttons) may be provided to the

dispenser to enable separate actuation thereof.



receiving station. In the latter case, the individual receiving stations
may either be coupled or not. The mechani smfurther conprises a rel ease
for rel eawDrig/oel7ds stinct medi cament 10 dose portion frompeamrosbosphe

pl ural nedicament carriers on its receipt by the receiving station. The
rel ease can have any suitable form Were the elongate carrier is in the
formof a blister strip, the release may for exanple, conprise neans to
rupture, puncture, tear or otherw se access the blister. In a particular
preferred aspect, where the nedicanment carrier is in the formof a

peel abl e blister strip the 15 rel ease conprises neans for peeling apart the
bli st eTh%tmewammoﬁ@rr@slpes;ta rrec@wmg stadioh fori saomiving régrh of phel pldralpar t

about rmfeature of i.S ser, An outlet is
posi 1 i BdRIBTS 2R eo Al eh B g BAvERGedinat o vhigA Baie i A 20
por t i aeseivilesitbh aviiyh S@bﬁpé‘blé&if%&@;vt@ ﬁlﬂ?éﬂrﬂe&lllaéhfen@'c'éﬂ?é}é'd?ﬁi figot he
patient. The outlet may have any suitab form In one aspect, It has the

for rﬁdhoae i Whigh egach mﬁdlwmeeara@pe%trecwe%dw ehdistinetn(ief nradmndual)e for
td Th | et f er abl
L"oF naPEOIY et AR Y ke Xine nd b Heeiohal NGB ity Sl Barent

dose pmauplehsr wot. t heir rel ease by said rel ease. Comunication is for
exanple, via a common air channelling neans (e.g. fornmed as an air-pipe or
common mani fold). The patient may therefore breathe in through a single

| - i 1. [ 1
vans T ikareiftm HARLE BRIEBOS ThieAte i URASHICA ORI Reficelipie! ' '
enall idoget peitioni frba aacbnofathea phuab'mmﬂcarpenlduameré' h'm (Dtst iréij‘e nigy Qhe
channel | i.ng devi.c be shaped éo encour al?ehirri]g(i 03/ 061743
] EPBes DB SIAER  Mes FEleR e G BAva IREV s RTARse, TorBa ey thevielongiton by
the pabhgaris ifr@he PIABE 8 bhst*éf“fsfrlpefihe‘:"‘Fel@é?tE Fnd}ﬂ%? hidle, AdiSoridd FeXh89 My

be incorporated. Venturi channelling of the airflowis also envisaged in
enboditergbplire Heunetare, f teamoc lodremelise aceessetha blisfed.In a particular preferred

aspect, where the medicament carrier is in the form of a peelable blister strip the

15 release comprises means for beeling apart the blister strip. In one aspect herein,
each blister strip is peeled apart about a defined beak or wedge form feature of the
dispenser.

An outlet is positioned to be in communication with the distinct medicament dose
20 portions releasable by said a release to enable their dispensing to the patient. The
outlet may have any suitable form. In one aspect, it has the form of a mouthpiece. In
another aspect, it has the form of a nozzle for insertion into the nasal cavity of a

patient.

25 The outlet is preferably a single outlet, which communicates with all of the distinct
medicament dose portions on their release by said release. Communication is for
example, via a common air channelling means (e.g. formed as an air-pipe or
common manifold). The patient may therefore breathe in through a single outlet, and
that breath be transferred through the common air channelling means to (all of) the

30 released medicament dose portions, thereby enabling their inhalation as a combined
product. The outlet and/or channelling device may be shaped to encourage mixing of



5 The nechani sm al so conprises an indexer for indexing (e.g. individually)
the distinct nedicanent dose portions of each of the plural nedi canent
carriers.wBaBaeiasiexi ng typically happens in sequential fragiEPososhoOr
exanpl e accessing dose portions sequentially arranged in series along the
| ength of the elongate carrier. The indexing 10 of each carrier may be
arranged to occur in coupled fashion, that is to say each is indexed
concurrently. In a preferred aspect, the nedicanent carrier conprises a

peel abdrﬁg?éé st @lsufttdf e Aifflow Hr8atB8RSF inhaldtfor BY 8RS Spaiitint abby e&aMpld, ses a

peel er peeling apart a base sheet” 15 and Iid sheet of each peelable
stri p bafflepenothep oodehtaniGiisidsioy mixihg npyebein¢aipoiated Ventudrohasnelfiog

pulling apart _a |id sheet from a.base, sheet . of Qck h n

recei vi&d! eyrﬂgwoﬂ,%rﬁﬁ% "srﬂvé?q%f b IPROUIRIENTS ¢ haegcgls%rr’%v%g’%gs %i%. canent
di spengffisdey use with plural blister strip 20 form nedi cament carriers,
each having nmultiple distinct pockets for containing nedicanent dose

portfons, wherein said pockets are spaced along the Iength of and defined

bet we two peel abl e sheets secu SAai j Sk lavi ng a
di spensith eﬁ'B@W H glﬁ]ofc&mpmsgﬁeqps{nﬁgX%rﬁfg?ﬂﬁ%xcg@s{-‘g- @gg/gd%c')lﬁfﬁ%n@&é@t ai ned
Wi t hi nysaicHmehnt dake RAiiGRTENEacROf iRy plural ahddicasieabicamiersnPaidsindexings a) an
openi ng station for receiving a _paocket of each of said medjcanent. carriers;
b) & pepicelly fmpenenéY SaILERaL oS s REAMP PCPoSETds HBse. BPTATROCket
whi ch _ha i ved. I J J } inguch a
base. SHOUEIAY FirEiest FEourles@pfio BT Bf e ABpudle GFRG HeMRRENS

PCTh EREAP5E&TicE ma@nbe Wriaigedposoddupire dotipledefashionpthairis datsegreashtin an
opened pocket through which a user can access a nedi canent dose portion

f r om singdexechcopaienjocket; and 5 d) an indexer for individually indexing
the distinct pockets of each of the plural

In a preferred aspect, the medicament carrier comprises a peelable blister strip. In
this aspect, the release suitably comprises a peeler for peeling apart a base sheet
15 and lid sheet of each peelable strip to open a pocket. Suitably, the peeler includes lid
driver for pulling apart a lid sheet from a base sheet of a pocket that has been

received at the opening station.

Preferably, there is provided a medicament dispenser for use with plural blister strip

20 form medicament carriers, each having multiple distinct pockets for containing
medicament dose portions, wherein said pockets are spaced along the length of and
defined between two peelable sheets secured to each other, said dispenser having a
dispensing mechanism for dispensing the medicament dose portions contained
within said plural medicament carriers, said mechanism comprising,

25
a) an opening station for receiving a pocket of each of said medicament carriers;

b) a peeler positioned to engage a base sheet and a lid sheet of a pocket which

has been received in said opening station for peeling apart such a base sheet and lid

30 sheet, to open such a pocket;

10



medi cament carriers. In one aspect, a comon opening station is provided
for receiving a pocket of each of said nedicanent carriers. |In another
aspect, dwetoisnet74dpeni ng stations are 1o provided for re®eemnEPoso@EIpocket
of each nedi canent carrier. Suitably, the distinct opening stations are
| i nki ng by a communi cating passageway or other neans for enabling the
com ng together of the separately rel eased nedi canents. CGenerally, the
opening station(s) are located at a fixed position within the di spenser.

15 I n _Qne h i i i I A t he
di sperder . e B e Bl o R e WS e
var i edvitlcht iangsdrhearcaccess aimedigameani desepottion fivrspinhean epgned pogket; as a
conpensati ng nmeans to ensure uniform accessing of pockets over the entire
| engt a strip formnedi canent carrier. 20 In one aspect, each novable
opening station conprises a chanber (e.g. of cruciform shape) that in use,
moves to | ocate adjacent respective opened | eadi ng pockets of each blister
st ri$.d)The arhindezer fos isdivicatally ipdexingidee distiaccpeekads of €agh efolbsi PluEthaped)
that is novably mountable within the di spenser e.g. along a sprung axis. 25
In thé“%@gﬁ@ﬁggF?"@E%h peel abl e strip form medi canent carrier is acted on
by a peeler (i.e. peeling neans). The peel er engages a base sheet and a
lid sheet of a pocket that has been received at the opening station(s) for
peel i iy csa@spached SamEhepening Gtatioryisgperidet Job praedng GcResket oh e3Rl

aspect h _pee i D f i ] G P-SW-Tod g -Ja W common
ool 0" FAGorRETcABeR, Fartdly i TaiRHEf Gt SRANEE Topchiff et e ooty
(i.6 Jﬁ@ﬂaé@tf@) reesiliay. a PockE 0B/cA6H TMBdRRETIERPASMIAS Bty ahbydistinud peel er
includes a lid driver for pulling apart ﬁnlid sheet and at base shegt of a
pocketoneming Kajiops e kg, Oy aCONHBUDIGEHNG: HSPAWURY O PBRE MG t he
lid dr] . J whee! i h } ) und up, 5 said
wheel %éﬁ'ﬂg@é?@@?ge W r?é%g\és%ér}?gééyeﬁe’ ?%ﬁ@gﬁl&aquzeﬁggproxi mat el y
constant when tension in the slid sheet increases. In one aspect, this is
achi evabl e

e o Chara ok SrenmiL SR B 15tatetPEt & ixed BosBR i thE BlspehBes”

15 In one aspect however, the opening station(s) are movable within the dispenser. The

positioning of the opening station(s) may therefore be varied during the course of
operation of the dispenser e.g. to act as a compensating means to ensure uniform

accessing of pockets over the entire length of a strip form medicament carrier.

20 In one aspect, each movable opening station comprises a chamber (e.g. of cruciform
shape) that in use, moves to locate adjacent respective opened leading pockets of
each blister strip. The chamber is suitably provided to a carrier (e.g. bobbin-shaped)

that is movably mountable within the dispenser e.g. along a sprung axis.

25 In the dispenser, each peelable strip form medicament carrier is acted on by a peeler
(i.e. peeling means). The peeler engages a base sheet and a lid sheet of a pocket
that has been received at the opening station(s) for peeling apart the base sheet and
lid sheet to open a pocket. In one aspect, each peelable strip form medicament
carrier is acted on by common peeler. In other aspects, each peelable strip is acted

30 on by its own (i.e. separate) peeler.

11



the dianeter of the wheel itself decreases) as |id sheet becones wound
around it to give it an overall approximately constant effective w nding
di anet er wevsdefiuned by 10 t he di aneter of the wheel and tha/EP0S/HEISWOUN
around it). Suitably, said "collapsible wheel' conprises a plurality of
resiliently flexible arns each extending there fromat an angle with
respect to a radius. The |leading end of the lid sheet is | ooped over one
of said resiliently flexible arnms to secure the |lid sheet to the wheel

T s o e b ki D e U e e Pt S B B3R o7
sur f agea goekReethbehbs eedirasaived abthe ogentiy statioeases after every use of the

di spenser as the lid sheet winds around the wheel. Conpensation neans are
then provided to conpensate for this increase, which would otherw se |ead

to a %@ghgtansg@ct i g &%'C%Pnp??élegg ﬁ/ﬂgéﬂoHW&&?tﬂé fid %H@gf is @Quﬁ’d’%ébf[ t s

| engt nceé a vari,ation I'n exi ng over n one asp
t herse saie whesli ltrdhg acdigctiot Mendicg spriase m@la‘hae&mame appmmmlatﬁéy e&nsﬁant of

car 1 Bhonp s 1) s, i getets MorGates, 're MrctAPEIe IS dar FEUVALE | Wioxed by

the saiormrg I YUALdrRaF h tddiBpsibr \ﬁﬁ@élhﬁfmﬁﬁ/ﬁéﬁém th@wrfwesn%esc@gprl ses

conpensat | ng nmeans positi oned bet ween sai d opening station and said |id
sheet thehdiamdter of theuwhag! itself dasneasespisdigi sheat |b@cgme§twwm aissin@eibto t o

te f th di
corT aBeur aavétl AnbEbr Mtk boharh sTRELTS Wioqihd GianBiupS e h! 65 743
PCTYoERRBHRPRASr oPthd @\Me)él ahBehé etmeeaht gouRAN;. Salkssy,t$md felepsible

flexible nmenber. The flexible nmenber may take the formof a flexible
el onguheehopmiiisgs awiurality 1od r¢$lﬁlef§PYeféQX'b’§ armsdeacthexigndingsiferg &en atvar ds as

shoot 2Bl WrirECagdis a foRUsr ThETeadY ol sng M HER EMdopeliet i ' ©
f1 exi bf saiteabitentisiédblel arem tosectitathedil stevpt¥@theoivheelriaitiatly.f rom the i d

sheet, the flexible menber returns to its rest position. Thus, the internal
rrechanl sm

15 Alternatively, the lid driver conﬁprises a wheel on which the lid sheet is wound up,
said lid sheet wheel having an effective winding surface, the effective diameter of
which increases after every use of the dispenser as the lid sheet winds around the
wheel. Compensation means are then provided to compensate for this increase,
which would otherwise lead to a variation in the tension experienced by the lid sheet

20 over its length and hence a variation in its indexing over time.

In one aspect, there is provided a controller comprising means to limit the extent of
movement of said lid driver, in order to control the length of medicament carrier
peeled by said peeler. Hence, the medicament carrier is indexed by the same

25 amount each time.

In another aspect, the dispenser comprises compensating means positioned

between said opening station and said lid sheet wheel for reducing the length of said

lid sheet therebetween to compensate for any increase in the diameter of the
30 effective winding surface of the lid sheet wheel during use of the dispenser.
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can be reloaded with a new nedi canent carrier after the used carrier is
renoved. 10 In one aspect, the conpensating neans takes the formof a
spring thabome6drees in | ength as tension increase in thePcrdirsheshs bet ween
the opening station and the lid driver. Typically a piston head is nounted
on one end of the spring about which the 1id sheet is fed. The other end
of the spring may be fixed. As tension in the |id sheet increases the
piston is driven down onto the spring. Preferably, the conpensating 15
means &ga t : %Hyf i : h , the
corrpen%glltfﬁ\ tﬁgggg{@gﬁ%g E’gé or %kgg%?i%@g&o%ﬂggp !én@eﬂ%hﬁehfa@w&e lid
dri vermehiter pmay itales theo fgyen efi i frexilileredorugzdé drov abottowhinh thiedidishaetris such

that t t ensi on provided at the |id sheet renmins proxi mat el y const ant
bvar '139. t B8 SRy fieknisnrie dsy [SSian A6 GRnaaesloRproasbe: AHAALE; on.

t he di $psRIChHeIORMICIBE shebl Héﬁiéehqraeqigggrng;sqm%d&rﬁ@ﬁ&@ﬁ@%n the

di aneter of the etfective wnding surf d driver ring use of
t he 8li spenser. In one aspect, the clutch conmuni cates with the an indexer

and t . | i iver, and conpri.ses a gearing surface definin | ural gear
engagendfby e Haxifie maRer R FGE 5P BEPR AT ah Ghar iR Ao dhadl goar
engagesrizt, ik nembéicfediMsthstsesr Sdsiir ThES theahRridI MB&RMisHCh that
at any one tine only a single gear tooth engages a single gear engagenment
posi t iaam baelpadad with eheew IMedearaenicargerafigrdhe alsedfoarrigie removeédse i n

di aneter of said effective w nding surface of the lid driver. The clutch

allows for slippage when the tension in 13 WO 03/061743 PCT/ EP03/ 00598

theidild sricaspéd, Blecaddpehddting Meaherisieey #uioredot 8 fpeiRY ARBFddUJRS ihi d
sheet and the base sheet. It wll be appreciated that 1n total, the clutch

ef f ectleRgihyas dansims ingrerpb iy ther lid sheeh befimeensthgerpening istatinnsand e jid

gr eat ef. t.ha n r e L TS fore
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i nt er rielsdhiery igkeal Teether enderf ¢he bprird maytbesfixadinhe terasion irdthel ldustieegear
ggzgégﬁ&%@sgggr:zé] :?Jgﬂlgr? ise Idtnr\]/gﬁ O%Jnalon%ootheorsprri]x?g.nBrre?erta%%/r,]’théhc%rr?#enr%%{ingf gear

15 means takes the form of a spruhg-loaded tensioner.

In another aspect, the compensating means takes the form of a torsion spring
mounted at the lid driver that provides compensating torsional force to the lid driver
such that the tension provided at the lid sheet remains approximately constant over

20 the length of the blister strip.

Alternatively, or in addition, the dispenser comprises a clutch to adjust for any
increase in the diameter of the effective winding surface of the lid driver during use of
the dispenser. In one aspect, the clutch communicates with the an indexer and the
25 lid driver, and comprises a gearing surface defining piural gear engagement
positions; and plural gear teeth for engaging said plural gear engagement positions,
wherein the plural gear teeth are arranged such that at any one time only a single

gear tooth engages a single gear engagement position.

30 In use, the clutch acts to compensate for the increase in diameter of said effective
winding surface of the lid driver. The clutch allows for slippage when the tension in
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defined by one of the gear wheels. 10 Suitably, the gearing surface and
plural gear teeth are arranged such that the nunber of individual gear

posi ti onswoaBiond3 i s equal to the nunber of gear engagenmPa/RPOFDESHONS

mul tiplied by the nunber of gear teeth. In one exanple, if the gearing
surface defines 60 gear engagenent positions and there are 6 gear teeth, 15
then up to 360 individual gear positions are definable (e.g. 10 resol ution
on a rotating gear systen). Suitably, the gearing surface defines from 20

to 100 ; ef t ; i gk ' Ly, the
number TS SHEEPLS ofdeReP Han Rior oo Bau BBHROEOA Rt e I hee URE Y e
aspectbasgéhshegiar engagenent positions are equally spaced (e.qg.
equidistantly spaced) and the gear teeth are offset (e.gqg.

non- equi di stantly spaced) relative thereto. Such offset arrangenent

maxi m § ey bggﬂbﬁ%d%aﬁﬁf@féﬁ,imé cmeht %ff@étﬁ)elygéé‘ﬁnd%% hthes of diid@balar e

capabl e of Ion. An exanpl e of I's aspect, Is a Vernier spring
ar r afiggeampositionsathat fsegreatardban thehsumbar ot ggamengagenenti pasitiensal gisailss o

|1 d (e.g. i di stantl) d h teeth are | ted
on 2 viBErP 2ok Endeofd bt @ TaohralahEhaciieh Gedidtraethoontiforal
of f setinféntbshitfgeativeslsaiHere I8 CHRECHIPEO Fium R Sof iBHRAHLRE] \Welbldoadiopkf set
arrangenent al so maxi mi ses the nunber of effective 14 WO 03/061743

PCT/ EFdirgusis @ithenanvaldaadr reaiore d3n, ithe suber ohgeareiigagamet nositiogs

defi negl.. X I f i pect, is the wobbling wheel arrangenent
descri(geef e@e?ﬁ?ofw%a%ép%(ﬁhséeﬁhe clutch is non-integral with either of the
lidigdriver or the indexer, but 5 forns a separate interconnecting

conmponent . Suitably, the gearing surface conprises a gear wheel. As used
hor o1 nSURARY: B1amGgBHAT SRR BRQoPHER @aar 1eskh exran@Irenged i) that dhadi o or

Spool 'nm%%?%fyin&ﬂﬁuﬁeﬁéaf gﬂsﬂgln@}ﬁeﬁﬁe@riga%ﬁﬁ %0 B8 i CBElgdr M
(i.e. enabli ng novenent “In dne direction only).
engagement positions multiplied by the number of gear teeth. In one example, if the
gearing surface defines 60 gear engagement positions and there are 6 gear teeth,
15 then up to 360 individual gear positions are definable (e.g. 1° resolution on a rotating

gear system).

Suitably, the gearing surface defines from 20 to 100, preferably from 40 to 80 gear
engagement positions. Suitably, the number of gear teeth is from 2 to 20, preferably
20 from 3 to 10.

In one aspect, the gear engagement positions are equally spaced (e.g. equidistantly
spaced) and the gear teeth are offset (e.g. non-equidistantly spaced) relative thereto.
Such offset arrangement maximises the number of effective individual gear positions
25 that are capable of definition. An example of this aspect, is a Vernier spring

arrangement.

In another aspect, the gear engagement positions are also equally spaced (e.g.
equidistantly spaced) and the gear teeth are located on a wobbling element capable
30 of wobbling the gear teeth to plural offset (e.g. non-equidistantly spaced) positions.
Such a wobbling offset arrangement also maximises the number of effective
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10 Suitably, the gearing surface and gear teeth are in biased (e.g. sprung)
engagenent. I n another aspect, the lid driver conprises a nmangle. The |id
sheet' pasweswbriasigh two rotating wheels that act as a nea@iEPOamEHIS S
gripped at the point of contact with the wheels. The used portion of the
lid sheet is collected in a chanber after it has 15 passed through the
mangl e. I n another aspect, the lid driver conprises a roller. Suitably said
roller is conposed of a polyneric rubber and is positioned next to a guide

I T e S e R

has a er gripst heet "as it passes from

t he paadpechlis e wbbbling Wheelaraigethdnt destiitedhsmirsheet  t hrough the space
between the roller and the guide wall and the used portion of the 1lid
sheet is then collected in a chanber. The roller has the advantage over the

| i ‘] . . . h
mang %\‘?ﬁ%{cfst,’gﬂ% t éﬁﬂ% glohtlﬁlte[g?alQﬁlﬁ?‘é%ﬁerd@lg{hiéghcpﬁrﬁ&“bﬁﬂ{e PEkREE b he

roll er sheel occurs- the sheet 1's squeezed through
t he 5 dbtas aaephanaty ipiescortieciingcomhpabentt 1/ 3 of the roller wheel. This
provi des a higher level of grip and pulling force than with a mangle. The
force required to turnithe roller is constant throughout the use of the

devi C?@%g)ﬁ?ﬁé I%@?ﬁrewg%b}‘faéé%%fﬁr@g by \WHBEINAO LisbA®etdid. Sleagimhpar been

peel e fro base sheet. This is in contrast to t he wheel” descri bed
above wheslenchmpassegsfor egainpled atwhealr spindie atrssiol.ndyitakdy,\ihelgear teathe f act

ar oundMEK o ABTANGES B AR Ty BITRL o enata gy BRvamellE ot dERlen FiMEheer
doeg noiitdbRY ¢hé BeBfing S0FE6e ahb g¥Br RI}MIMEA hDiRSSd RG34 E1hE Bengagumentor fi xed

to the roll’'er béfore use of the device, therefore sinplifying assenbly of
t he device and reducing costs. In another aspect, the |id driver conprises

a lid spoal.  Sui I N I i th a
cent ra'ln mﬁrﬁﬁﬁ%?’n%?il@;ﬁmﬁérr(;dcjowggﬁ %ﬁ% h?ﬁ %e”@ %%ﬁ?ﬁgg%@ﬁnﬁbu% wound
Wheﬂ itWohi@fﬁatb@eWhééﬁathét a6t &s armbhgle baskissiripgted dhihel paint epoaitaatyithave a
mechani cal geari_ng mechanismwhich is driven o ctuation of the

di speriferwheaie (Ting 'zﬁﬁé%?oft@npc?fl th@Z'daﬁjwt 1$ 8%’?‘%@3%%‘3@{@%@ %\éﬁf hBaRd ont o
the ki thssed through the mangle.

In another aspect, the lid driver comprises a roller. Suitably said roller is composed
of a polymeric rubber and is positioned next to a guide wall. Suitably said roller has
a smooth surface. Alternatively said roller has a knurled surface. The roller grips the
20 lid sheet as it passes from the point at which it is separated from the base sheet
through the space between the roller and the guide wall and the used portion of the
lid sheet is then collected in a chamber. The roller has the advantage over the
mangle described above in that a greater degree of contact between the roller wheel
and the lid sheet occurs- the lid sheet is squeezed through the roller and may pass
25 around about 1/3 of the roller wheel. This provides a higher level of grip and pulling
force than with a mangle. The force required to turn the roller is constant throughout
the use of the device and does not vary according to how much of the lid sheet has
been peeled away from the base sheet. This is in contrast to the wheel described
above where the forces required to turn the wheel may vary due to the fact that the
30 [lid sheet is wound around the wheel. The lid sheet is not wound around the roller.

The roller also has the advantage that the lid sheet does not have to be looped
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spool, causing the rotatable indexing wheel to turn and index the base
sheet by one 10 dose. An interlock coupling, as described supra, may be
noved al owg oBhel7bmase of the rotatabl e i ndexi ng wheel untiPICTIHP0O$/0(1538 i nt O

t he next base recess. The positioning of the interlock coupling in this
recess limts the novenent of the lid spool to the distance between two
pockets on the base sheet and therefore prevents the anmount of |id sheet
which is wound around the |id spool fromincreasing as the dianeter of 15

spi ke anaarr i tQHEATEE peldte TR Fiha dRVER, terders s A fEi R or ™ ©
and t he tisddlseice pRufredadigg Rastss of the |id sheet to inprove the grip on the
lid sheet. The |id sheet then passes out into a chanmber 20 where it

collects. In another aspect, the lid driver conprises a clanp system The
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use of this nechani smsaves space, as the used portions of the blister
stri p the Irotatable dldextngewheeal unid itdisnintatiee next haserranessr Tdxpeesitioning ofinopened

medi ¢ nt, carrier f | | My Str] SHI T a
const 300 pisFREK <Ehplifl % B KBTI thE halndof dne Tt PUBF RSN

sur r ogigtefcd Yetivect! gl poakdts ohand bate lsandt amdntdraionrg prewaits tiae aimduat
material . The constant force s(fri nrg, el ast oneri c band or band conprising a
cont r &k didghesiu¢hich i wound around the lid spool from increasing as the diameter of

15 the lid spool is increased.

In another aspect, the lid driver comprises a spiked wheel. As the spiked wheel
turns, the lid sheet is pulled over it and the spikes perforate parts of the lid sheet to
improve the grip on the lid sheet. The lid sheet then passes out into a chamber

20 where it collects.

In another aspect, the lid driver comprises a clamp system. The clamp system
comprises at least one angled spring that is pivotable at one end and grips the lid
sheet at the other end. The clamp system is moved in the direction that the lid sheet
25 is to be pulled and grips the lid sheet, pulling it and therefore peeling it away from the
base sheet. The clamp system is then moved back to its rest position. This resuits
in the spring pivoting and clamping the lid sheet, therefore preventing the lid sheet

from being further peeled from the base sheet.

30 In another aspect, the used portion of the lid sheet may be passed around rollers
and fed back onto the used portion of the base sheet after the medicament has been
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contracts as the coil reduces in size. 10 Suitably, the dispenser conprises
a guide for guiding the lid sheet and base sheet al ong separate paths at

t he openiwg sat7udn. The |id sheet is passed around the @ardwopoersvs on onto
the lid driver. In one aspect, the guide conprises a roller nechanism The
lid sheet is fed over the rollers onto the Ilid driver. 15 The nmechanism *

I ncl udes an indexer for individually indexing the distinct pockets of each
of the plural nedicanment carriers. Suitably, the an indexer corrpri ses a

"ot at ablegsbaiey iwhesholBid el BESS ShBet NTHE! Mt spRLCTNIEY Jaes) il 1O

engagea canent carrier In use Wt di spenser
such tdtiaky sabsltaﬁﬁertecmdseseaimgh Trez ebs of dhisaapeltdnisie seisedpaek, bbehbase
sheet of a b|.ister strj n us d medi cament di spenser. Suitably,
the rdiSgAA9 0”%8{9 theflis rs&r&j h%s@%&%@%ﬁhﬁ%ﬂ%ag@@m es of indentations

| ocated at its base and spaced in between the recesses. 25 Suitably, the

I ndexer additionally conprises an interlock coupling to couple actuation

of thdn @insﬂmsmpecb t!néuelnbpemed meeiéjarna’n‘(e:a'rni&re(lelgacdoilembﬁsﬁengtripe)vmysbeI y

conpr CLERURARE Gy SEPErht ke Sng. RLEARSl: FigbinusHPlstersstio Shes P,

Pr ef ersgbloyindediby amM eRIStGAErE BHRY o Hhah8 ddimisHsitd ¥ c%@tr’@i@ﬁtﬂb%ﬁét%nbp The
di spenser at its foot portion. Preferably, said toe fits into one of the

- 17 WOo9BsEe! fagerarinerGiasionedc handear hand womprising areanitagbble matksial wheel .

of 1 neotpgois e T REEe T Bt Tone. A'Lernativel y. the | ndexer compri Ses

a ggar and sprocket wherein teeth on the wheel 5 fit into apertures or
hol es forned on one or both edges of a medjcanent carrier. The nechanism

t her efiitab lyeé@ﬁﬂ'@@@ﬁa@ownﬁﬁ@@o@wsn‘pf: griding the fig) sheohapd daserdiesh a

CaNMer &4ong separate paths at the opening station. The lid sheet is passed around the
guide portion onto the lid driver. In one aspect, the guide comprises a roller
mechanism. The lid sheet is fed over the rollers onto the lid driver.

15 '
The mechanism includes an indexer for individually indexing the distinct pockets of
each of the plural medicament carriers. Sgitably, the an indexer comprises a
rotatable index wheel having recesses therein, said index wheel being engageable
with a medicament carrier in use with said medicament dispenser such that said
20 recesses each receive a respective pocket of the base sheet of a blister strip in use

with said medicament dispenser.

Suitably, the rotatable index wheel additionally comprises a series of indentations
located at its base and spaced in between the recesses.

25
Suitably, the indexer additionally comprises an interlock coupling to couple actuation
of the dispénser to the index wheel. The interlock coupling reversibly locks the index
wheel in place. Preferably, said interlock coupling comprises a foot portion having a
toe and a heel, and a tail section. Preferably, said interlock coupling is pivotally

30 mountable to the dispenser at its foot portion. Preferably, said toe fits into one of the
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Al ternatively, the indexer conprises an index ratchet that is noveable
between a 10 | ocked position whereby said ratchet engages a pocket on said
medi camervvoaassi’es and prevents further peeling thereof, pamtrasnmsbease
position allowing free novenent of said nedicanent carrier. In this
enbodi nent, actuation of said nedicanent dispenser actuates said lid
driver and releases said index ratchet froma nedicanent «carrier to allow
peeling thereof. 15 Suitably, the dispenser additionally corrpri ses a first
chanbe{ t e nt r sed and
v e aOhS b S IR e PrRRTRLS the IhfRrbR ey
port| ospruhgttmblasatmmdeﬂocmmoemflthe toesn leerofithe indeshtatiorsund t he i ndex wheel
and separated fromthe |lid sheet. Suitably, said first chanber 20 and said

second chanber are separable by a wall. In one aspect, said wall is
novabl thérﬂaﬁ\%ly%etlhée%rzc%n%ns%%' éjgééar’f §r§d Qﬁl%cﬁéF@Héréiﬁ‘%@tﬁr@ thbrl/vﬁé@t her
aspect, is pivotally nountab Alternatively the wal

sli dabﬂttynmjmrawes or Bolasébrmedmeonm@rebcﬁaledmtﬁra medfmmﬁrcamﬂrpfrhees a
third ch er t ceive t on.of the |id she fourth
chanbel SRR HDaLEa treefties b R RAAREE A8 Aalfe AR Ry S Aun ca o
via a &rhéra.Which in turn extends upwardly w thin a nouthpi ece and

comuni cates with air inlets. Suitably, the dispenser additionally
conprises a crushing wheel to crush the base 30 sheet after the nedi canent

has be ] d her.eof L0R1

PCT/ Ep@%@ﬁ@‘@‘%ﬁ? t(:h];eus F%g'ewﬁ&?ﬁg%%gtrn e grgg rrattayégetgéfh\é\gsogégg%t }éétt%eeﬁe used
por 119 dockdd positibaseherblbisaid a#elsettemgages aopocakét arosgidnastisamient barrier

di spensi ng nmechani sm may be driven By either an, 5 electronic or nechani cal

dri ve YYSPENFBIS ST ﬁ&?l'%thﬁﬁ@?fe@f‘ astaleasq pogitien aflewing fes (nov
typi Caéf' ¥aig OeH (@ Pnéht"RAREr. PIEHFS ae%yome@t f&&hbﬁ&" | % fae%%eﬁ;amarﬁ" The

mot may provi [T near or rotary drive in general, rotary notors
are rrmzspemserabtumteér baidrtiot drivemapndfreleasea spiddndex ichaetefreamPOneldmatrent  not or
carrier to allow peeling thereof.
15 '
Suitably, the dispenser additionally comprises a first chamber in which at least one
medicament carrier is initially housed and from which it is dispensed and a second
chamber to receive the used portion of the base sheet after it has been indexed
around the index wheel and separated from the lid sheet. Suitably, said first chamber
20 and said second chamber are separable by a wall. In one aspect, said wall is
movable to adjust the size of said first and second chambers. In another aspect, the

wall is pivotally mountable. Alternatively the wall is slidably mountable.

Suitably, the internal mechanism further comprises a third chamber to receive the
25 used portion of the lid sheet and a fourth chamber which houses the index ratchet.
The fourth chamber may communicate via a slit, which in turn extends upwardly

within a mouthpiece and communicates with air inlets.

Suitably, the dispenser additionally comprises a crushing wheel to crush the base
30 sheet after the medicament has been removed from the pockets thereof. The
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10 a piezoelectric (PZ) notor, an ultrasonic notor, a solenoid notor or a
linear notor. Preferably, the electronic drive system conprises a DC
notor, a WAoswton3 or an ultrasonic nmotor. The use of ult PETEPOF0IFBE OrS i S
particularly preferred since they offer advantages 15 over conventi onal
notors in terns of weight, size, noise, cost and torque generated.
Utrasonic notors are well known in the art and are commercially avail abl e
(e.g. BMSTU Technol ogi cal Cooperation Centre Ltd, Mscow, Russia; Shinsei
Cor por af | r L e coils, or
ragnet & sting, AR therdiBRTleaiess dhe a0 it THE UBaHorloh ot B PR S &t oup ca
rot or. tgKes gt at or generates ultrasonic vibrations, which in turn causes
rotation of the rotor. While regular DC notors are characterised by high
speed and | ow torque, requiring reduction gearing to increase torque,
ul t rasgpi | Bf | o%gfe‘ﬁ'” | hie tdWisrebi g; i;ng the
need fgpygdﬁlgcigforﬁ)og%h§egﬁ itng. urtﬁ@rﬁ‘t??l&gmts ese m%?ors zgr éyﬁ'@%{va\@i ght
and éoelegtroniclaidréchpnical Idsivarsystenmgnetrsbination #ierenbi sel ess as t he

ul trasonic frequencies used are not audible to the human ear. Suitably,
the di spenser further conprises actuating neans for actuating a manual or
30 el estingmsly @lebtiorfc 8 Vi i p%{bﬁ/ i f a
swi tch, pusfv1- but t on, %ﬁﬁavfﬁyglfgﬁ%é%gpg%%gﬁ% yeélé’OSI O%Q%é&{lé?”gne
par t i cRPweressmetar, Thrangiosgeay eroviee dnear e mdanyi drivee dut ¢n lgeneed omdizlyl e. | n

particyl i [ i I I rovided-w thi.n a

rel oad@t??éerscazgg&{{ggh%&gﬁ%g?ﬁ;tgtﬁ%){faf %%é'ﬁ&%pgﬂ'%@ 'Sﬁégpne'feg fi '%mtpbur ed to
comoi & iezdetehtric PAphittor, sFhalfradonicanbiol, asblindic adlobee¥: lineaR fnorer abl e
relative to aig body; and receivable by said _holder, a cassette

cont ai R’f‘ﬁ@"ﬁ)ﬁrt £ RIEEHFRME river Pyt ealnerisescarPemotors@ PEomptoragiy agr i ve
systen@”(%sgmc%&g];_roni c) is located in either the body or the holder 10
part, and the cassette conprises the m ni mum nunber of conponent (i.e.
internal nmechanisn) parts. In enbodi nents, the body/hol der including the

(o9 Fhegieo

Sl)trasonic motors is particularly preferred since they offer advantages
15 over conventional motors in terms of weight, size, noise, cost and torque generated.
Ultrasonic motors are well known in the art and are commercially available (e.g.
BMSTU Technological Cooperation Centre Ltd, Moscow, Russia; Shinsei

Corporation, Tokyo, Japan).

20 Ultrasonic motors do not use coils or magnets but comprise a piezo-electric ceramic
stator that drives a coupled rotor. The stator generates ultrasonic vibrations, which
in turn causes rotation of the rotor. While regular DC motors are characterised by
high speed and low torque, requiring reduction gearing to increase torque, ultrasonic
motors attain low speed and high torque, thus eliminating the need for reduction

25 gearing. Furthermore, these motors are lightweight and compact, lacking coils and
magnets, and are noiseless as the ultrasonic frequencies used are not audible to the

human ear.
Suitably, the dispenser further comprises actuating means for actuating a manual or

30 electronic drive system. Said actuating means may take the form of a switch, push-

button, or lever.
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drive is retainable by the user and the cassette is sold as a refill/rel oad
conponent that is discarded after use. By |ocating an electronic drive
syst em i nwoDlg/0bdy/ hol der, the anmount of el ectroni c conp@aaripes/bisag are

di scarded is mnimsed which is 15 advantageous from an environnent al
standpoint. Suitably, the cassette of the rel oadabl e form nedi cament

di spenser herein conprises 20 a) an opening station for receiving a pocket
of each of the plural form nedicanent carriers; b) a peeler positioned to
engage a base sheet and a |lid sheet of a pocket which has been received in
said opening station for peeling apart such a base sheet and |lid 25 sheet,
to opeln enehpattipdak espeet) the dspenser haseint isopenfiguseddoi he gelaadableatinon with

From SeefclAr sshane R aet Caaky R ST E RS R atsEe B o
i ndexer for individually indexing the distinct pockets of each of the

plural nedicament carriers. Suitably, npvenent of the holder relative to

t he Bolyparticuipr,he dispensarherely isiaesligeregdde LOMRIISeA Redy: aheidestshsgstt i on
and a se OSsL:i t [ ey sl v e from
the ho d@?%@ng%lﬁe%(}gggpt@B?éblganh%{%gé:@c%ﬁg %Oodg{’tl on?‘é&J %ﬁt{lg[ﬁ}y%he first
posi t i esldegpcassetie @odiahmirg piurgl gongatedorm Rreddiearabhiycarhierssecond  posi ti on
conpri ses a non-di spensing position. The cassette is therefore only 10
renovabl e fromthe hol der when the cassette is in the non-di spensing

posi ti@n i i I i i Wisitad L ' ABhdideratt ach
t he ho %Fl(taarbl?’gé dﬁ]&evloéb%gc#;&n&%e .:ep% le&ggi&/%dagﬁ acﬁliﬂ(raégr tﬁg;ﬂr@g C%Fﬁpri se ar snap
fit 1o0emdrénasdnthSeassditey cosmirides riag niinimureanimbemot copponest d.gpiinteaml hol e

syst emme%r?anism) parts. In embodiments, the body/holder including the (e.g. electronic)

drive is retainable by the user and the cassette is sold as a refill/reload component
that is discarded after use. By locating an electronic drive system in the body/holder,
the amount of electronic components that are discarded is minimised which is

15 advantageous from an environmental standpoint.

Suitably, the cassette of the reloadable form medicament dispenser herein

comprises

20 a) an opening station for receiving a pocket of each of the plural form

medicament carriers;

b) a peeler positioned to engage a base sheet and a lid sheet of a pocket which
has been received in said opening station for peeling apart such a base sheet and lid

25 sheet, to open such a pocket;

c) an outlet, positioned to be in communication with an opened pocket through

which a user can access a medicament dose portion from such an opened pocket;

and
30
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Suitably, the holder is pivotally novable relative to the body.
Alternatively the holder is rotationally novable relative to the body.

Sui t abl y wbe3joel7der additionally conprises a stop to |im PCmmpesresshs of t he
hol der 20 relative to the body. The stop abuts against the edge of the
body at two points when it is rotated. At these points the hol der may be
designed to click into place. Therefore when the stop abuts one body edge
then it is clicked into the dispensing position and when the stop abuts

t he otder ividudlis i6did ey a Afi NS4 Ltion.
A Ter L very eer [riRaNduly IRASTHG tné Shirl Bbits of SRATG 8 HEMI,
Sui t apngdicamenheddigrs.addi tional |y conprises a catch to retain the cassette.
The catch may for exanple conprise a sprung pin which fits into a hole or
an integral catch which deforns when pressed allow ng renoval of the

casset3ftabBR rulémehy of the hoRiethreldtivehiol ther Bsdp rédlilts BhidodehfRSit Gfanee may
be realised by having a system which forces the user to performtwo

act i bréasgette hatween ra fitiepqsitionc asd et Becond pogition3swd hed theTrascese0e598

abi 11 (5 es G oy lE SR e el PARSF: Baeliel I Red ERAIERED 10°

cassette can only be inserted one way. The catch should al so be easy to

manuf act ur nd .assenbl e, be robust, be conposed of . a m ni mal nunber of
corrpomtta??aﬂ?f f'FFt%rRR?ét'cm RPMAIPSS Andigreming g&@ﬂ%’e Prelsraity dhe t35eeoBdsset t e

isin . ' y . ' ditsles Lde8eqns Lo j t
casse?’?g‘t?ﬂt 0 Wﬁ% geﬂﬁﬁ cﬁ%’%@‘%ﬁnado{@d sal d gmedgameans I%oﬂn%r%fgge gél}?%e

r ai 16s.rediolvablearomedhg holder guhietehewassette isnprthe @eoprdispersing pdstiomat i ons or

ot her shaping or surface details to define a "lock 1o and key' relationship

between the holder and the cassette. Col our guides, arrows and any other
sur f acRitaBhKithE hok@er afhé%ola? iBOMHE YA chPly gk tol AtacprfRehbRefdditheé onal Iy

conpri ses neans to actuate the dispenser.” The actuating neans may take the
f or m dody. sirefergbly usaid Aitacbimgomeges esompse a snap fit mechanism. Suitably

said snap fit mechanism comprises a pin and hole system.
15 '
Suitably, the holder is pivotally movable relative to the body. Alternatively the holder

is rotationally movable relative to the body.

Suitably the holder additionally comprises a stop to limit movement of the holder
20 relative to the body. The stop abuts against the edge of the body at two points when
it is rotated. At these points the holder may be designed to click into place.
Therefore when the stop abuts one body edge then it is clicked into the dispensing
position and when the stop abuts the other body edge then it is clicked into the non-
dispensing position. Alternatively the holder is slidably movable relative to the body.
25
Suitably, the holder additionally comprises a catch to retain the cassette. The catch
may for example comprise a sprung pin which fits into a hole or an integral catch

which deforms when pressed allowing removal of the cassette.

30 Suitably, the catch is child resistant. Child resistance may be realised by having a
system which forces the user to perform two actions at once to remove the cassette.
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Sui tably, the cassette additionally conprises a nouthpiece. Suitably, said
nout hpi ece is extendabl e. The nout hpi ece extends as the cassette and hol der
are novewofom7he non-di spensi ng position to the di spen®CTEPP38ISHE ON.
Alternatively the nouthpiece is retractable. The nouthpiece retracts as

t he cassette and hol der are 20 noved fromthe di spensing position to the
non-di spensi ng position. In one aspect, the nouthpiece is telescopic. In
anot her aspect, the nouthpiece is fixed. The nedi canent di spenser may al so

0e desOiis edtlfes AtAb caltthal iRIudE sFodkUIRIRA rdeictanBg it Ay Bk

therefore incorporate a nozzte as an alternative to a pt ece. |If
t he metbiecaatenend oriemtataln featunes) totdrsude dpedribercassgtie rozor poly diecinseriedxi t

channel for tahlet releas ui t abl t he body covers the t hpi ece and an
ndexeing S5y e SElTOR ABPUSPRY i Bt PRt BesPEblE, e phust

non- di 5P eBRIHYe@ BT 4 iriRimdINhemBER b Tohiponeatd aharinfudSAnFaRaNAifo qRer and
protects the nouthpiece fromthe ingress of dirt and contam’nants during
st or aggpaceintoovitich Ot zassateTs BrEsisti0598  Suitably, the cassette

additionally conprises a raised portion to fit against the holder. The
rai sed portion is located at the opposite end of the cassette to the

nout hpgaeEdhy omerheleef adlbdenduididmeang loeyaideatié RSV ntbNBel ROIQEF ect
insertion of 5 the cassette into the holdér since it is too wide to fit

i nt o tHrefarablyesaid Duide aneans cpapricepuide sailipedlienraiivehathe guidet meagai nst a

cut a t_of e r..P . ' ' ril Qpe i ncl S a
cect | Rt ofovbdriodRhERbns £ He Hisbing B BLiRLS TR I GEnid'S HEET 2
por 16 aihdokey hreldtiohslsip eatdebaditei loigdragmed! tiiecassette. olCavumglides harrod® user .
The medi canent di spenser in reloadable formmay be supplied as a kit of
par t s.ana any eher pufaceMarNBgRMayYap PELERPIQY®Sdy: a hol der, shaped to fit
within said body and novable relative to said body; and within said hol der
a receiving station for receipt of 15 a cassette. A second part of the kit
conpr iSdmbly, ths vessette addiionaly cpinpriaés eheargatoeactizatentredispansert €heri er s

and a a%itt?ﬁ%gsr%wggnsmrenca@a’cgi(g rt?u; Porrrr; gfd aeédvﬁ&,sp%isﬂ—tpdt%nacl)r lever.
15 '
Suitably, the cassette additionally comprises a mouthpiece. Suitably, said
mouthpiece is extendable. The mouthpiece extends as the cassette and holder are
moved from the non-dispensing position to the dispensing position. Alternatively the
mouthpiece is retractable. The mouthpiece retracts as the cassette and holder are
20 moved from the dispensing position to the non-dispensing position. In one aspect,

the mouthpiece is telescopic. In another aspect, the mouthpiece is fixed.

The medicament dispenser may also be designed for nasal inhalation of a powdered
medicament and may therefore incorporate a nozzle as an alternative to a
25 mouthpiece. If the medicament is in solid form, the dispenser may incorporate an

exit channel for tablet release.

Suitably, the body covers the mouthpiece and an indexer (and any actuator therefor)
when the cassette is in the non-dispensing position. This avoids the need for a
30 separate cover and protects the mouthpiece from the ingress of dirt and

contaminants during storage.
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el ongate forns nedi cament carriers, wherein the cassette is receivable by
the receiving station and novenent of the holder relative to the body
results iwoosoyenent of the cassette between a first posi tPCarepasiehsas second
position such that 20 the cassette is reversibly renovable fromthe

recei ving station when the cassette is in the second position. Suitably,
the hol der also conprises an electronic drive system for driving the

i ndexi ng nechani sm of the cassette. In one aspect, the rel oadabl e di spenser
is assenbled as follows. The holder is snap 25 fitted into the body. The
cassette is assenbl ed separately. The body of the cassette is forned,

pr ef erSalitaplyi, the wessattet addikonelly comprises cesasad/panipndo €is againshthediater.

ts f dinto th ., 1.ndi vi dual h ' '
uncel IS (PSS IR rschoFaTwal JPaEPRBrts Wt o0k 1P CPREFIESO0BR ed i nt o
the b@ﬁ&thp@b@ﬁidsﬁp%@/@(’it%ﬁi iggb?iﬂg%\%rfﬁdm@@hf@ﬂﬁ%ﬂhc@ﬁééti iRESTOR o9 -

blister strips) are inserted into the cassette. These may be wound into
t he ditk® aseetiddnior ibet helder gince ihis dehadde tto fit Hitoc hes boideranthe Iheisedsset t e

e eRbah Sodonsipen HE§ IEARA R T Yok Gal ol of 8 VB BB cer 1 on

of t healediganpotionandli@ssa sedtien Wich igaxistlen dbfing aaridpditiosonpl ete the
cassette. This second nmethod of inserting the nedicanment carriers into the

device has the advantage that it is nuch sinpler. 5 Suitably, the

count SRSPlYe R pAtE TR FloRT 0 Bt B SRERFEITEE e of ose

from usbe cassette. The dose counter may count the nunber of doses left to
be taken or the nunber of doses taken. In one aspect, the dose counter is
electronic. 10 Alternatively said dose counter is nmechanical. In one

doses Mo MEARaNTAT IgIesBr I FelBRAMIE ToRHINAY DelSuontipd MY MAUERAR. &1 i ough
a w ndicav part ohdhe tkiidgoroprisasea dicslye mskolder, shapedatoskilt withinesaid dbadyeard or .
movable relative to said body; and within said holder a receiving station for receipt of
15 a cassette. A second part of the kit comprises a cassette containing plural elongate
form medicament carriers and a dispensing mechanism for indexing said plural
elongate forms medicament carriers, wherein the cassette is receivable by the
receiving station and movement of the holder relative to the body results in
movement of the cassette between a first position and a second position such that
20 the cassette is reversibly removable from the receiving station when the cassette is
in the second position. Suitably, the holder also comprises an electronic drive system

for driving the indexing mechanism of the cassette.

In one aspect, the reloadable dispenser is assembled as follows. The holder is snap
25 fitted into the body. The cassette is assembled separately. The body of the cassette
is formed, preferably in two sections with any necessary spindles or integral
components formed into the base. Individual components such as indexing wheels,
lid winding mechanisms, guide portions etc are then assembled into the base.
Finally the plural elongate form medicament carriers (e.g. blister strips) are inserted
30 into the cassette. These may be wound into the dispenser before the lid is attached

to the cassette and the cassette sealed. Alternatively, the cassette may be formed
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15 Suitably, the nmedi canent di spenser additionally conprises an electronic
data managenent system The el ectronic data nmanagenent system has

I nput / outwotos/oeeapabi | ity and conprises a nmenory for storageTafPosiadsas a

m croprocessor for performng operations on said data; and a transmtter
for transmtting a signal 20 relating to the data or the outcone of an
operation on the data. Suitably, the electronic data managenent systemis
arranged to be responsi ve to or activated by the voice of a user. Thus,

for exgémégtcﬁlﬂea rrﬁ‘ ImbiPRASHIfsChgd f&”ms@ﬁnoﬁf df tha rﬁgélegn%g&%grr%ré/ oi ce

conman rom Cc data managenent s Wi'th the
body oThé¢ Hwie dnapethearbe Aetiedntot cumlp_ietetthe ceﬂssetteoﬁ‘ his datendranatededtt

system forps part qf a base, unit |(&Ewls ev I‘SI bl y assqciable with the
ody - o e pedicamer seTRItiodNS A NSNS PEVAREGS doROF ISEYIOH dat a
i nput sysfigm for user input of data to the el ectrom c data managenent

system Preferably, the data 24 WO 03/061743 PCT/ EP03/ 00598 input system
conpsi ses a man nmachine interface (MM) preferably sel ect ed froma keypad,

voi ce regcqgnition interfac ra user.interface or b|o trics
ot or 1 SEEES Brchgy e Shensitsal Dafeh poayiseP i, *H S L doBe ST ¢ ho
di Spen@?%obﬁtn@@%@h@mbfe?rof l.eN@8bns bf ﬂ*)é)inﬂéﬁan@QBvéﬁonelﬁb%rs%f ddsecikods a
batter Ener gy conservation or saving nethods have additional advantages

i n terie eAssegaudhaglaseecainte mae!cﬁﬂuné mynmertmeiq@@ﬁéeﬁgomec@kee Q.
batter nd .t hus the a t t he ne | spenser.
10 A @3 bcﬁr Req Jgkér{b ﬂr‘et ds Cg g] atis& \ﬂqggg? E](ﬁqéﬁtfj 'nvol ve
redqgl,m@mggvg? sgqp@ggg)t;d)mgr@memmt hod is to use a cI ock or tiner
circuit to swwich the power on and off at regular or predeterm ned

intervals. In another nethod the
In one aspect, the blister strip has printed numbers on it corresponding to the doses

in the pockets. Preferably, said printed numbers are visible through a window in the
body of the dispenser or any cassette reload therefor.

15 '
Suitably, the medicament dispenser additionally comprises an electronic data
management system. The electronic data management system has input/output
capability and comprises a memory for storage of data; a microprocessor for
performing operations on said data; and a transmitter for transmitting a signal

20 relating to the data or the outcome of an operation on the data.

Suitably, the electronic data management system is arranged to be responsive to or
activated by the voice of a user. Thus, for example the system may be switched on
or off in response to a voice command.

25
The electronic data management system may be integral with the body of the
dispenser. Alternatively, the electronic data management system forms part of a

base unit which is reversibly associable with the body.

30 Suitably, the medicament dispenser additionally comprises a data input system for
user input of data to the electronic data management system. Preferably, the data
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system can selectively switch on/off specific electronic devices, such as
visual 15 display units or sensors, in order to power these devices only
when t heywearoe/osggsii red to performa particul ar sequence @®CTHPEsNIEIS Thus
different electronic devices may be switched on and off at varying

i nterval s and for varying periods under control of the system The power
sequenci ng system may al so respond to a sensor, such as a notion or breath
sensor, which is activated on use of the device. 20 Low power or
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required. Simlar considerations apply in the selection of transducers.
Oper at Néaffage. | ow voltage is 25 desirable since power dissipation generally
I ncreases with voltage. For |ow power digital applications conplenentary
met al oxi de sem -conductor (CMOS) devices are generally preferred and
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and off states are
15 display units or sensors, in order to power these devices only when they are required

to perform a particular sequence of events. Thus different electronic devices may be
switched on and off at varying intervals and for varying periods under control of the
system. The power sequencing system may also respond to a sensor, such as a
motion or breath sensor, which is activated on use of the device.

20
Low power or "micropower" components should be used within the electronics where

possible and if a high power device is required for a particular function this should be
put into a low power standby mode or switched off when not required. Similar
considerations apply in the selection of transducers. Operation at low voltage is

25 desirable since power dissipation generally increases with voltage.

For low power digital applications complementary metal oxide semi-conductor
(CMOS) devices are generally preferred and these may be specially selected by
screening for low quiescent currents. Clock speeds of processors and other logic
30 circuits should be reduced to the minimum required for computational throughput as
power consumption increases with frequency. Supply voltages should also be kept
at minimal values consistent with reliable operation because power dissipation in

25



preferred to those that allow analog (e.g. linear) control because |ess
power is dissipated in | ow resistance on states and |ow current off

states. WWerog/obi7agar conponents are used (e.g. certain tyoadsEpros/0os0st age
regul ators) then types with low quiescent currents should be selected. In
sonme circuit configurations it is preferable 15 to use appropriate reactive
conponents (i.e. inductors and capacitors) to reduce power dissipation in
resi stive conponents. Suitably, the systemadditionally conprises a visual
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15 to use appropriate reactive components (i.e. inductors and capacitors) to reduce

power dissipation in resistive components.

Suitably, the system additionally comprises a visual display unit for display of data
from the electronic data management system to the user. The display may for

20 example, comprise a screen such as an LED or LCD screen. More preferably the
visual display unit is .associable with the body of the medicament dispenser.

Suitably, the medicament dispenser additionally comprises a datalink for linking to a
local data store to enable communication of data between the local data store and
25 the electronic data management system. The datastore may also comprise data

management, data analysis and data communication capability.

The datastore may itself form part of a portable device (e.g. a handheld device) or it
may be sized and shaped to be accommodated within the patient's home. The
30 datastore may also comprise a physical storage area for storage of replacement
cassettes. The datastore may further comprise a system for refilling medicament
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transmts actuation data to the el ectronic data nanagenent system The
medi canent di spenser nmay additionally conprise a safety nmechanismto 15
prevent uworBenieésl nmultipl e actuati ons of the di spensing meahepos/ersps The
patient is thereby protected frominadvertently receiving multiple doses
of nmedicanment in a situation where they take a nunber of short rapid
breaths. More preferably, the safety nmechanisminposes a tine del ay

bet ween successive actuations of the release. The tine delay is typically
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rel ease data to the el ectronic data managenent system 25 Suitably, the

nedi c&t@ietordihepardisameand idispensel, padiswarlysebatieyarbargingsysemi or ~ det ecti ng
shaki ng of the nedi canent container (e.g. prior to actuation of the
di spensi ng nechani sn), wherein said shake detector transmts shake data to
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optical sen 2| ease detector may sense€ any paraneter affected by
r el easmnuhunibationediidament such as pressure, tenperature, sound, noisture,
carbon di oxi de concentration and oxygen concentration. 5 Suitably, the
medi canent di spenser additionally conprises a breath trigger for
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The medicament dispenser may additionally comprise a safety mechanism to
15 prevent unintended multiple actuations of the dispensing mechanism. The patient is
thereby protected from inadvertently receiving muitiple doses of medicament in a
situation where they take a number of short rapid breaths. More preferably, the
safety mechanism imposes a time delay between successive actuations of the
release. The time delay is typically of the order of from three to thirty seconds.
20 |
Suitably, the medicament dispenser additionally comprises a release detector for
detecting release of medicament from the cassette, wherein said release detector

transmits release data to the electronic data management system.

25 Suitably, the medicament dispenser additionally comprises a shake detector for
detecting shaking of the medicament container (e.g. prior to actuation of the
dispensing mechanism), wherein said shake detector transmits shake data to the

electronic data management system.

30 Suitably, any actuation detector, release detector, or shake detector comprises a
sensor for detecting any suitable parameter such as movement. Any suitable
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real -tinme analysis of the patient breath waveform may be nade and the
trigger point derived by reference to that anal ysed waveform Suitably,
t he el ectworBmédat a managenent system i ncl udes a predi cti PpeTaiPganisbhm or
15 | ook-up table for calculating the opti mum anount of nedi canent to

di spense. Suitably, the nenory on the el ectronic data nmanagenent system
I ncl udes a dose nenory for storing dosage data and reference is nade to
the dose nmenory in calculating the optimum anount of nedi canent to
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Suitably, the electronic data management system includes a predictive algorithm or

15 look-up table for calculating the optimum amount of medicament to dispense.

Suitably, the memory on the electronic data management system includes a dose
memory for storing dosage data and reference is made to the dose memory in
calculating the optimum amount of medicament to dispense.
20

Suitably, the medicament dispenser additionally comprises a selector for selecting
the amount of medicament to dispense from said dispensing mechanism. I[n one
aspect, the selector is manually operable. In another aspect, the selector is operable
in response to a signal from the transmitter on the electronic data management

25 system.

Suitably, the medicament dispenser comprises in association with a body or housing
thereof, a first transceiver for transmitting and receiving data and in association with
the medicament container, a second transceiver for transmitting and receiving data,

30 wherein data is transferable in two-way fashion from the first transceiver to the
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I nformati on could, for exanple, include date and tinme stanps. The

I nformation could also include a unique serial nunber stored in encrypted
formor iwoaspegswrd protectable part of the nmenory whi @QTEPOSMSDY

i dentifies the product and therefore 15 may assist in the detection and
prevention of counterfeiting. The information could also include basic
product information such as the nature of the nedi canent and dosing

i nformation, custoner information such as the name of the intended

cust onger nd_distribution information such t he i ntended product
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i nformati on on the second transceiver. In this way the nature and
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medi cament has been exposed to extreme environmental conditions for periods
10 outRiptastabie pathaf e oremory whichaunigaly identifies the product and therefore

15 may assist in the detection and prevention of counterfeiting. The information could
also include basic product information such as the nature of the medicament and
dosing information, customer information such as the name of the intended
customer, and distribution information such as the intended product destination.

20 On loading or reloading the medicament dispenser with a cassette the second
transceiver may, for example, read the unique serial number, batch code and expiry
date of the medicament and any other information on the second transceiver. In this
way the nature and concentration of the medicament, together with the number of
doses used or remaining within the cassette, may be determined. This information

25 can be displayed to the patient on a visual display unit. Other information, such as
the number of times the medicament dispenser has been reloaded with a cassette,

may also be displayed.
Similarly, should ‘the cassette be removed from the holder before the supply of

30 medicament is exhausted, the same data can be read from the second transceiver

and the number of doses remaining or used determined. Other information, such as
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Data may be transferred to and from any transceiver during the period of
use of the nedicanent dispenser by the patient. For exanple, the

medi camrerwodBspemser may i nclude an el ectroni ¢ data nana@er@EPn3/e053t em
havi ng vari ous sensors associated 15 therewith. Any data collected by the
sensors or fromany data collection system associated with the electronic
dat a managenent systemincluding a clock or other date/tine recorder is
transferable. Data nay be transferred each tine the patient uses the

di spe apase nenory of
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be built up in the nmenory a transceiver. In one enbodi ment herein, a

hi st orgxposed i@ rognglsodie raas andidisalayad telthsesrrer is 25 transferred to the
second transceiver. Wien the nmedi canent carriers in the cassette are
exhausted, the cassette is exchangeable by the patient for a new refill
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the second transceiver or for its use for commercial purposes. Any rewards
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various security teatures to ensure patient 10 confidentiality and to allow
sel ectinglede@eglecironicriaia maanagenen sustern kavirs yaroussenAsors associated

15 therewith. Any data collected by the sensors or from any data collection system
associated with the electronic data management system including a clock or other

date/time recorder is transferabie.

Data may be transferred each time the patient uses the dispenser. Or alternatively,
20 data may be stored in a database memory of the electronic data management
system and periodically downloaded to any transceiver. In either case, a history of

the usage of the dispenser may be built up in the memory of a fransceiver.

In one embodiment herein, a history of the usage of the medicament dispenser is
25 transferred to the second transceiver. When the medicament carriers in the cassette
are exhausted, the cassette is exchangeable by the patient for a new refill cassette.
At the point of exchange, which will typically occur at the pharmacy, data may be
transferred from the exhausted cassette to the refill and vice-versa. Additionally,
usage history data may be read from the refill and transferred to a healthcare data
30 management system for example comprising a network computer system under the

control of a healthcare data manager.
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| evel of authorisation. The | evel of user authorisation nmay be all ocated
primarily to safeguard patient confidentiality. Beyond this the |evel of
user aut hwoisatizean may al so be allocated on conmercial teCTEPYS/HIT$ Or
exanpl e broader access to the database being authorised in return for

| arger commerci al paynents. 15 Suitably, the first and second transceiver
each conprise an antenna or equivalent for transmtting or receiving data
and connecting thereto a nenory. The nmenmory will typically conprise an
integrated circuit chip. Either transceiver may be configured to have a
menory structure which allows for |arge anmounts of information to be stored
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database being authorised in return for larger commercial payments.
15 '
Suitably, the first and second transceiver each comprise an antenna or equivalent for
transmitting or receiving data and connecting thereto a memory. The memory will
typically comprise an integrated circuit chip. Either transceiver may be configured to
have a memory structure which allows for large amounts of information to be stored
20 thereon. The memory structure can be arranged such that parts of the memory are
read-only, being programmed‘during/after manufacture, other parts are read/write
and further parts are password protectable. Initial transfer of information (e.g. on
manufacture or one dispensing) to or from any fransceiver can be arranged to be
readily achievable by the use of a reader which is remote from the medicament
25 dispenser, thereby minimising the need for direct product handling. In further
aspects, the reader can be arranged to simultaneously read or write to the memory

of multiple transceivers on multiple medicament dispensers.
A suitable power source such as a battery, clockwork energy store, solar cell, fuel

30 cell or kinetics-driven cell will be provided as required to any electronic component
herein. The power source may be arranged to be rechargeable or reloadable.
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10 Suitably, the second transceiver conprises a |abel or tag conprising an
antenna for transmtting or receiving energy; and an integrated circuit
chi p connwotomsgiMsth said antenna, and the first transcelPCErEPODmEPS Ses a
reader for said |abel or tag. In this case the |label or tag is a passive
transceiver and the reader is an active transceiver. Preferably, the
reader will not need to be in direct contact wwth the tag or label to 15
enable the tag or label to be read. The tag may be used in conbination
and/or integrated with other traditional product |abelling nethods

i ncluding visual text, machi ne-readable text, bar codes and dot codes. 20

Sui t abByitatiifie datt ¢9TtAdrdeEblec H twblWdy Fashign " 58 2R! Yhd &G ¥n<ﬁr§eaco gwite
onl Yy mam)ry ar e.a, aread/wite nmenory area or co I nations ther eoP.
Sui t ablrgnsaeiveriwithautdhedasdd i dirachiphysiaal aontaet therebgmegnanfedfombignor y

ar ea. Mor ref.erabl t he, one-1i progra |l e nepory area contains a
uni quedétgr’%vﬁ?ﬁsﬁ‘\ﬂ%ygrv‘."r%%ﬁhég?weepﬁbeFﬁ?téad\“g?%m%lﬁc?'v@ﬁi p has a preset
menogy area containing a factory preset, non-changeabl e, unique data item

The preset nmenory itemis nost 30 preferably in encrypted form 32 WO
03/ 0619uBbbGTthedos ivosgeivesis ealsctive traaseaivespand tw secandi ranseefvenisapl ur al

Sur Ca oA THEL IRl e Ad¥ 5l O el PP bl e

met hodsassive i6 uskeakingan Helitetliytpowereer. detection and data transfer may al so
be enpl oyed. In one aspect, the integrated circuit has plural nenory areas
thereon including a read only nenory area containing a unique seri al

nuMhET g idi: hhE8% ' | TR re; a
e oDl e oA e Y 2 SRR s TR o P
been viransmatiingher eoejviram @nergyassdaardintegratext tieclitrehipr gormeeting withasaiting dat a
in encrr}{gted fod'rpl |<m data. nay be of anti - : .

antenna, and the first transceiver comprises a reader for said label or tag. In this
case the label or tag is a passive transceiver and the reader is an active transceiver.
Preferably, the reader will not need to be in direct contact with the tag or label to

15 enable the tag or label to be reéd.

The tag may be used in combination and/or integrated with other traditional product
labelling methods including visual text, machine-readable text, bar codes and dot
codes.

20
Suitably, the integrated circuit chip has a read only memory area, a write only

memory area, a read/write memory area or combinations thereof.

Suitably, the integrated circuit chip has a one-time programmable memory area.
25 More preferably, the one-time programmable memory area contains a unique serial
number. '

Suitably, the integrated circuit chip has a preset memory area containing a factory

preset, non-changeable, unique data item. The preset memory item is most
30 preferably in encrypted form.
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counterfeiting utility. Suitably, the tag is on a carrier and the carrier
is mountabl e on the body or holder of 15 the nedi canent di spenser or on

t he cassewbDa3/0b114bne aspect, the carrier is a flexible |alper/EPosro@a®t her
aspect, the carrier is arigid disc. In a further aspect, the carrier is a
rectangul ar block. In a further aspect, the carrier is a collar ring
suitable for nounting to the neck of an aerosol container. 20 Oher shapes
of carrier are also envisaged. Suitably, the carrier is noul dable or

wel dah] e the.gassette. or. h i ng. . Suitabl the, carrier, encases the
oo mufebf creiiaacted Rl PRIBCHAY pirl oo ardas eiron o SuiRg: fy. 1
one asR&mbry bR iS paksRbrLpiaREdteg@s an insulating material such as a glass 25
material or, a paper material or an organic polynmeric material such as

pol ypropyl ene. Alternatively, the carrier conprises a ferrite material.

Th . be i itabl e formincludi | t i.c, i.nf d,
radi ortddbnay Hahel Ated §ab Rl oa R LlEystpl M R SR EireoiSihel s mmy
be 3Qhderifigtidertitardifdr ddectRimedy datactaidieramby blse eweiplefnnel s. 33 WO
03/ 061743 PCT/ EP0O3/ 00598 in one aspect, the second transceiver conprises a

radi of requency identifier conprising an antenna for transmtting or

w th S At FRCRRBR oo B Allal RBH RS it Alin 3" CT) "

r adi ofre&d|weNC yhantlsrptarbaedontdiningha sintasesdriz nuatherf wérighentyy foriexentpld i er i s
a passive transceiver and the reader is an active transceiver,

A
advantggembrdeediad the dimm ef marsrr¢tHres 2 f@ﬁWBﬁ%W@Wtﬂ&?_WWéh rc'@gcféf? need
not, Penddl r@%ﬁe%l CBszé‘Cfr‘lf&‘rﬁaﬂio‘iﬁh%aéaﬁéQﬁ r RARST Chek&BNtddd &f aﬁd%@}a/%d | abel

Fadico 1 ofr

to be read. e fequency identifrer can be any known Tt equency
i dent iprotectedSmemont areal eoniafriiey dater ie eswngitedésrnk adieh dstarmady berafqnéncy
transponders or r ?i of requency identification (RFID) tags or |abels.

Sui t afsPHEN 't&ﬂgr‘é@déncy identifiers include those sold by Phillips

Sem conductors of the Netherlands under the trade marks Hitag and (code,

t hose sold by Antech Systens Corporation of the United States of Anerica
Suitably, the tag is on a carrier and the carrier is mountable on the body or holder of

15 the medicament dispenser or on the cassette.

In one aspect, the carrier is a flexible label. In another aspect, the carrier is a rigid
disc. In a further aspect, the carrier is a rectangular block. In a further aspect, the
carrier is a collar ring suitable for mounting to the neck of an aerosol container.

20 Other shapes of carrier are also envisaged.

Suitably, the carrier is mouldable or weldable to the cassette or housing. Suitably,
the carrier encases the tag. More preferably, the carrier forms a hermetic seal for
the tag. In one aspect, the carrier comprises an insulating material such as a glass
25 material or, a paper material or an organic bolymeric material such as polypropylene.

Alternatively, the carrier comprises a ferrite material.
The energy may be in any suitable form including ultrasonic, infrared,

radiofrequency, magnetic, optical and laser form. Any suitable channels may be

30 used to channel the energy including fibre optic channels.
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under the trade mark Intellitag, and those sold by Texas Instrunents of the
United 15 States of Anerica under the trade mark Tagit. Suitably, the

ant enna oWotoheeRE3 D tag i s capable of transmtting or rec@®CTiRPg3/00598

radi of requency energy having a frequency of from 100 kHz to 2.5 GHz.
Preferred operating frequencies are selected from 125 kHz, 13.56 MHz and
2.4 GHz. 20 In one aspect, the second transceiver conprises a nmagnetic

| abel or tag conprising an antenna for transmitting or receiving nagnetic

hna ¢ Ho o7 Lponeil e Terod EnecBlyet “chmpfiebs a1 PEiotE o idSdell o
tag. kBmiphishCas SritéendRaneindmitteebr Riceiisy ir_édi@gfeaéerﬁ)@;ﬁ sh¥Ryyt GpasKe! ver

and the reader is an active transceiver. A suitable magnetic |abel or tag
conpr irdegratedir cifcuitaghit iconBeetihtwith rsaiditantennas eodi e dirsttieansbgivene

"t or PoulisRy alegdat el stk Ritotedy@oRRicbrtiabor B GEBMR TerlodoBancy
desar idegdifien S YaSsiveatranscdiier 4n@4Bedfdadefniet Beractiviet ahscdiwgetAre | abel
or tag conprises a magheto restrictive elenent which is readabl e by

appl i édvaiagefofdadiaitesitiengnaideanifieseopnotpgyois 1that theoradey egdsye be in

al ter | ' | ' : f Lg bias field which
Fesul Fob B e iePidhegehdl RBRENED dtieBel 8RR, 7 %3 1 oront
predeterm ned frequencies. A nmagnetic |abel of this type is described in

PCT Patent Application No. W92/ 12402. Anot her _suitabl e neti ¢ | abel or
tag cdhsrradiofequancy) idgndisreedn HerEFUMMY] Ir98'93t999%”9yeéq%ﬁgef-n éucm near

arrgy ideﬁtiﬂé@é#eb%@bﬂrrﬁgkfogfrﬁ a&e r@ﬁi@h‘éﬁ@éﬁ&ntrah@poﬁ%é?@@%@%freﬁl&%eﬁéw e

magnet| C s and tags In ose nmaki'ng use o r ogr anmabl e “Magneti c
Res onatendifi¢athdr) (REID)degs anmrdgbealecBuitd g yadibfreguendyeideatifierstincitide tbesmnd

transcej ver rLses a mcroelectronic nory, chi 0 an first

Lt ans Suvi PO pedied iR bt e MR okel s bate ks VRGN The

M Cr OfloRfel HINPHEC sHBNBY WntBEIR SR¥erf® TUrbs@tian dfl thetWhitl Byatbs aF Athérica

Programmabl e Read Only Menory (EEP chip_or a SIMcard-type nenory
under the trade mark Intellitag, and those sold by Texas Instruments of the United

15 States of America under the trade mark Tagit.

Suitably, the antenna of the RFID tag is capable of transmitting or receiving
radiofrequency energy having a frequency of from 100 kHz to 2.5 GHz. Preferred
operating frequencies are selected from 125 kHz, 13.56 MHz and 2.4 GHz.
20

In one aspect, the second transceiver comprises a magnetic label or tag comprising
an antenna for transmitting or receiving magnetic field energy; and an integrated
circuit chip connecting with said antenna, and the first transceiver comprises a
reader for said magnetic label or tag. In this case the magnetic label or tag is a

25 passive transceiver and the reader is an active transceiver.

A suitable magnetic label or tag comprises plural magnetic elements in mutual
association whereby the magnetic elements move relative to each other in response
to an interrogating magnetic field. A magnetic label or tag of this type is described in
30 U.S. Patent No. 4,940,966. Another suitable magnetic label or tag comprises a

magnetorestrictive element which is readable by application of an interrogating
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chip. In this case the mcroelectronic nenory chip is a passive transceiver
and the reader is an active transceiver. 15 Any transceiver herein,

parti cul awby3aépassi ve transcei ver may be nounted on or @ara®esioosv hi n any
suitable inert carrier. The carrier may conprise a flexible sheet which
may in enbodi nents be capable of receiving printed text thereon. 20 In one
aspect, the first transceiver is integral wth the body such that a single
unit is conprised. The first transceiver nmay for exanple be encased wthin

or nmoulded to the bo I n anot her aspect, the first transceiver fornms
part Gitesaademanetiabich i 1 BREGeR o binchels g feld e isbod).  The
base ygkéndie fOF MAMPhEndiOredtitiv®dWiémbatel ¥ablifferbit t BRodepshnissigh as a
snap-in nodul e. Suitably,” the nedi cament di spenser additionally conprises a

comuritesieneietor A Mpgesls abed winiis dxpe dh depetibed mePWdr PatentpAnmicaligst em t o

ol ect Mo ACRaT 2 oAbfter “ul B0l LB RBNY Cr R Eha RCHRAl ot or
ar e ﬂeﬁcﬁgdd@i@dny' achendediond(d a 13feaV\@ry/i8GleséabELTH ERIB SRR pptieatioeat i ons
No. s PCT/ EPOO 09291 (PG3786), PCT/ EPOO 09293 (PG4029) and PCT/ EPOQ 09292

( PG4 13D WEIaE 31 28, y Suitablectasnalic labsls ardpags includediose makidekse o dat a
t : j
oyet optob iy fabE o eI BIIRN A e AR B 2, | or ik conput o1

system and the electronic data management systemin encrypted form All

sui tabl e nmet hods of  encr lon or partial encryption are envisaged.
pass iR ANGISY GSPPoh thapoRPARD TBBSCRIV GeriSes f (UBIaFIEG NG SIRATY o

el P! R R BAHEBAVeOLoRBlEES ' REABAKG: sdil hitrOiECRERE ThembRP chip.
gateway to the networ
The microelectronic memory chip may comprise an Electrically Erasable
Programmable Read Only Memory (EEPROM) chip or a SIM card-type memory
chip. In this case the microelectronic memory chip is a passive transceiver and the
reader is an active transceiver.
15 '
Any transceiver herein, particularly a passive transceiver may be mounted on or
encased within any suitable inert carrier. The carrier may comprise a flexible sheet

which may in embodiments be capable of receiving printed text thereon.

20 In one aspect, the first transceiver is integral with the body such that a single unit is
comprised. The first transceiver may for example be encased within or moulded to
the body.

In another aspect, the first transceiver forms part of a base unit which is reversibly
25 associable with the body. The base unit may for example, form a module receivable

by the body such as a snap-in module.

Suitably, the medicament dispenser additionally comprises a communicator for
wireless communication with a network computer system to enable transfer of data
30 between the network computer system and the electronic data management system.
Dispensers employing such communicators | are described in pending PCT
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conputer system |In another aspect, the comunicator includes a network
server (e.g. a web server) such that it may directly communicate wth the
net wor k. Wb oBme6e43 urt her aspect, the communi cator comuni eaTraPosEsbs t he
gateway via a second communications device. Preferably, the second
communi cations device is a telecomunications device, nore preferably a
cel lul ar phone or pager. Preferably, the conmunicator comrunicates with

t he second comruni cati ons device using spread spectrum radi of requency

k) ealhalPhs albd, e FR RO, T Bog 88 b i lEi02ed 136N bt

bet weePCRIEPEH/0D29Z UEFGA £59)( €. @refé%m fftﬁée@bmmnﬁﬂémaﬁléﬁweéf hﬁvdlw%ocol
may further enpl oy mJItlpIe sendi n data bits (e. sendi ng

triplitcansder ©f datauesiweent ther 8evVYE. compuwrosy@tesm the helenrmmorcﬁataorrput er
syste blic access network conputer system The Internet is
one s%gﬂgyéﬂnéﬁgﬁ%t%%of a public access network conputer system wherein
t he point of access thereto can be any suitable entrypoint including an

ent rypoi nt managed by an Internet service provider. The public access
net worRUiESH Uerdaly 4t cammaynisalle Bewaepdhe nefwerk: earepdiemsysieat i@oRsthey st em

whi ch | I I cel | ul ar
Syst ors oot AR (npREaSbntiey gkt §p <isPh Rt AARRer AL S 58 ol ot her
aspectendratiare bivpaktiat @mougpionssiet envisaggd.i Resswopd iprafieetias arsy afext ber k
conput er st,e rivate access network system may faor

conpr i ¥BPIO Fiﬁd1 ﬁuﬂaH@z%C@W&H@?O&%Pf%ya@#em| Om@aﬁﬂgﬁg@ ned by a
healg h service 5 provider or nedi canent nmanufacturer. The networ k may for
exanpl e include password protection; a;firewall; and suitable encryption

means.InPoeé¢ easyisicy,, thehsooununindiont camenalsaéss yamaugataway rtowihieh natwork
e networ.k stem, 10 The

user 3Rinef IR aRAeE Sopig b cORIHTRGRP TRl & Bk e ng o

(e.g. a web server) such that it may directly communicate with the network.

15 In a further aspect, the communicator communicates with the gateway via a second
communications device. Preferably, the second communications device is a
telecommunications device, more preferably a cellular phone or pager. Preferably,
the communicator communicates with the second communications device using
spread spectrum radiofrequency signals. A suitable spread spectrum protocol is the

20 Bluetooth (trade mark) standard which employs rapid (e.g. 1600 times a second)
hopping between plural frequencies (e.g. 79 different frequencies). The protocol
may further employ multiple sending of data bits (e.g. sending in triplicate) to reduce

interference.

25 In one aspect, the network computer system comprises a public access network
computer system. The Internet is one suitable example of a public access network
computer system, wherein the point of access thereto can be any suitable entrypoint
including an entrypoint managed by an Internet service provider. The public access
network computer system may also form part of a telecommunications system, which

30 may itself be either a traditional copper wire system, a cellular system or an optical
network.
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web-site address, an e-nail address and a file transfer protocol address.
Preferably, the user-specific network address is accessible to a renote

i nf or mat iwo soer7ée such that information from said renot @CTIHPos/mEds on
source can be made avail able thereto. 15 More preferably, information from
t he user-specific network address can be nade available to the renote

I nformati on source. In one aspect, the renote information source is a

medi canment prescriber, for exanple a doctors practice. Information
transferred fromthe nedi canment prescriber 20 may thus, conprise changes
to prescription details, automatic prescription updates or training

| nf or mRkhether l43peE e ﬁ@t\/\‘}drf%_'&éfn?)"u[éiqs)fstérﬁ %M”H?Qbﬁ ABiVat® GBESdd P& {vofRY
conprise conpliance information, that is to say information relating to the
pat i egomputeosysteamnceheiprivate secessr refworiispstepr omyaforexabaile,ecamprsd or mance
I nformatjon el ati.ng for exanple, to patient-cqllecgted djiagpostic data may
al so K W@W&? & ?T%)&tr t,Z%‘aF ﬂ@rp)nh)(‘jl ?@rﬂ%ﬁ{e’ Pﬁe@@frﬁﬁ'@?a W & begﬂb S Yenser is
an inhpbBdel Or HeM@iHERS maRBhGBRRNMTHO AWK ahhgf fopf exfhpler Hdide

di sorders exanpl es of such diagnostic data would 1nclude breath cycle data
or pe@rssweoid prptection, adiiewalkrargsybieble emesypiiarbeeanaf or mati on source is a
pharmacy. Information 30 transferred fromthe pharmacy may thus, conprise
information relating to the nedicanent product. Information sent to the

phar nEegfen@ly ! thés comedwrti€atod éndifled IddtrhidAdatier MattD 3/ QirApeciiic asativorKk | on
requests which have been rermtel¥ pre-aut horised by the nedi canent

pr esc PAEass in{he NeleKSOMRARICSYSI@Re renmpte i nformati on source is an
emejgency assistance 5 provider, for exanple a hospital accident and
energency service or an energency helpline or switchboard. The information
may t The, ussprgpeciie metdiosk medressrmayg iber selactedasemsthesgroopl conbistihg rafcuiest s

ect, the renote infor %ﬁeon source is

ener gency .assi stance. In further as
a man &'tﬁ%?gr@ﬁsn%ﬁdﬁﬁ@ﬁﬂgfefé a5 %ﬁ'&i%ﬁ’f‘tp@é@qqﬁ/éﬁ?reﬁs@ rably,
I'nf or gRd h%—éﬁi&?ﬁé REARIK RIS i§3é%t:§§%iﬂ%)/toté‘kl=§noteciﬁf8?ma%6n Rofficsudpdat e
I nformati on. The system nmay al so be configured to teed
that information from said remote information source can be made available thereto.
15 More preferably, information from the user-specific network address can be made

available to the remote information source.

In one aspect, the remote information source is a medicament prescriber, for
example a doctors practice. Information transferred from the medicament prescriber

20 may thus, comprise changes to prescription details, automatic prescription updates
or training information. Information transferred to the medicament prescriber may
comprise compliance information, that is to say information relating to the patient’s
compliance with a set prescribing programme. Patient performance information
relating for example, to patient-collected diagnostic data may also be transferred to

25 the medicament prescriber. Where the dispenser is an inhaler for dispensing
medicament for the relief of respiratory disorders examples of such diagnostic data
would include breath cycle data or peak flow data.

In another aspect, the remote information source is a pharmacy. Information

30 transferred from the pharmacy may thus, comprise information relating to the
medicament product. Information sent to the pharmacy may thus include
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information back to the manufacturer relating to system performance. In a
further aspect, the renote infornmation source is a research establishnent.
In a 15 whimioeek3trial situation, information may thus bedrrmsybeses ed
relating to the trial protocol and information relating to patient
conpliance fed back to the research establishnment. In a further aspect,
the renote information source is an environnental nonitoring 20 station.
Information relating to weat her, pollen counts and pollution |evels may

t hus i i i !mqié' GREm, hispenser
addi tP%%&ﬁP@g%o ri seéw ”ECHgg%%??ﬁ%ﬁ?g@?’ﬁ&%%mééfgfzm such agﬁrgggtl obal
posi t pascrigesystem or a systemthat relies on the use of 25 nultiple
comuni cations signals and a triangulation algorithm According to another
aspect of the present invention there is provided the use of the dispenser
her ei fao'furﬂﬁe'?pé%tﬁ_dﬂgtﬁé GOt ahfoPma il isoared s RirP SnedrgeR8y HasdRarbe 061743
PCT/ EPO3/ 00598 rief Description of the Drawings The Invention will now be
desér prwitiar far exeepleric Bospital rascidend @pdrgmergency dengse ial amBMSRgersYFi gure 1

it oD SBEERpaRn. O B BRPHTRRNmER! By b S BRBE Ot or

a medprRGaYicyHssRE Bl Whicicreuesiy dhegeacpapsietanet, 10 the invention;
Figure 3 Shows a perspective view of a medi canent di spenser, in the form of

a holder/body and a refill cassette, according to the invention with the
{ ; Ei ti
o B el B8 BRSO AR Loy D LR RSP ocesriBge Ve

10 or medicament delivery systems. Information transferred to the system may thus,
comprise product update information. The system may also be configured to feed

information back to the manufacturer relating to system performance.

In a further aspect, the remote information source is a research establishment. In a
15 clinical trial situation, information may thus be transferred relating to the trial protocol
and information relating to patient compliance fed back to the research

establishment.

In a further aspect, the remote information source is an environmental monitoring
20 station. Information relating to weather, pollen counts and pollution levels may thus

be made accessible to the system.
Suitably, the medicament dispenser additionally comprises a geographic positioning
system such as a global positioning system or a system that relies on the use of

25 multiple communications signals and a triangulation algorithm.

According to another aspect of the present invention there is provided the use of the

dispenser herein for dispensing a combination medicament product.

30
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hol der/body and a refill cassette, according to the invention with the
cassette renoved fromthe hol der/body; 20 Figures 4b and 4c show side

vi ews of wbasiosrtes wor ki ngs of the hol der of the hol der/ Poadypostnzes i n
Figure 4a; Figures 4d and 4e show side views of the inner workings of the
cassette shown in Figure 4a; 25 Figure 5 shows a bl ock di agram of an

el ectronic drive systemsuitable for use in nedicanent dispensers herein;
Figure 6a shows a sectional pI an view of a further nedi canent dispenser in

accord 30 with the i nvg‘ﬁ (ﬁ'ﬁ’y& 8?{,?%@;%@ / EPO3/ 00598 Figure 6b

shows a perspective V|em10 ser of Figure 6a; Figure
7 shows a dual strip arrangenent for use in accord with the invention in
whi ch_ the pockets of one strjp form nedi cament carrier are enlarged in
conpar] h@dﬂVQIH'OFBWH'HB% b@fdeéﬁab%w@trequem iR edpecamRrNYiag drawingEitjure 8
shows .her dual strip arrangenent for use in accord with the invention
in mhlc ‘the pockets of one strip form nmedi canment carrier are
doulsl e- spaced in conparison to those of another strip form nedi cament

[ to, 11 show, sect| onalﬁflan vi ews of further nedi cament

carrier; 10 FIQ%% c}

di speféiig 1 @(ﬂeés%c@'lﬁef/f%" PHY SIRGIGHNERS GRIFIEr SYRRNIKMIUSE IB&ICPBhal pl an
Vi ew éyf,,r zraf;}g gh er in accord 15 with the invention;

Fi gur gﬁtﬁ]g{[}é%§ seﬂgfjih‘é a%%qtt \;;ép}gfrbzlpectl ve vi ew of the nedi canent

di spenser of Figure 12a in which two nedi canent carrl er strips associated

t here 0 removed fromthe di.spenser.
Wgureaer%ow Abase Ut ofj a medicament dispenser in accord with one aspect of

10 the invention;

Figure 3 shows a perspective view of a medicament dispenser, in the form of a
holder/body and a refill cassette, according to the invention with the cassette
removed from the holder/body;

15 '
Figure 4a shows a perspective view of a medicament dispenser, in the form of a
holder/body and a refill cassette, according to the invention with the cassette

removed from the hoider/body;

20 Figures 4b and 4c show side views of the inner workings of the holder of the

holder//body shown in Figure 4a;

Figures 4d and 4e show side views of the inner workings of the cassette shown in
Figure 4a;

25
Figure 5 shows a block diagram of an electronic drive system suitable for use in

medicament dispensers herein;

Figure 6a shows a sectional plan view of a further medicament dispenser in accord

30 with the invention;
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Figure 13a shows a sectional plan view of a further nedi canent di spenser in
accord wth the invention; Figure 13b shows a bl own apart, perspective

vi ew of twe mmdi7zeanment di spenser of 25 Figure 13a in whi @aTiEPe3/8dsps p f orm
dual series nedicanent carrier associated therewith is shown renoved from
t he di spenser; Figure 14 shows a sectional plan view of a further

medi canent di spenser in accord wth the invention, 30 40 WD 03/061743

PCT/ EPO3/ 00598 Fi gures 15a and 15b respectively show sectional plan and

- acEbie ¥l pRGRRetEh el Gn LGl i Bebbhod G KB e of o
medi canent di spenser, in the formof a 5 holder/body (shown in Figure 16b)

and a refill cassette (shown in Flr‘%ure 16a) according to the invention
with Flgsre {shemsea ﬁ’é@b‘f’f{’/’@cﬁfﬁﬂgﬁmﬁ Hroise 'Bcﬁﬂ?orqiwghrtbé inventign 3 Wakdy

t f h th
rventoRoBas of U i ik iEARBMERE Bailer P ERRFGEA 1) odf il " 1 1
medisc geatof dinsfrstip farmasedicimenitichrrdne i nvention and Figure 25b shows a

close up view of a feature of the dispenser of Figure 25a. 15 Detail ed
Description of the Drawings Figure 1 shows a nedi canent carrier 100

sui t ap|f-d 8TsHARR éﬁbtﬁgpau i ar@hgerﬂéﬁ%{\tuse uﬁ‘é%aér‘o%rth TReinvediicarent

carrier conprises a exi bl e strip 102 ining a plurality 20 of pockets
104, WO&h MBmmkbtsofofvﬁne:rstn@rfbannmedlqmentoaamreraar@osieublfe spadedairent of a

f i t abl ' f f powder. | dwth th
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i canent dose portions of
Figures 9 to 11 show sectional plan views of further medicament dispensers in

accord with the invention;

Figure 12a shows a sectional plan view of a further medicament dispenser in accord

15 with the invention;

Figure 12b shows a blown apart, perspective view of the medicament dispenser of
Figure 12a in which two medicament carrier strips associated therewith are shown
removed from the dispenser;

20
Figure 13a shows a sectional plan view of a further medicament dispenser in accord

with the invention;

Figure 13b shows a blown apart, perspective view of the medicament dispenser of
25 Figure 13a in which the strip form, dual series medicament carrier associated

therewith is shown removed from the dispenser;

Figure 14 shows a sectional plan view of a further medicament dispenser in accord
with the invention;
30
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a conbi nati on nedi cament product. Each strip may be of the sane size and/or
25 contain the sane dose anmount (e.g. volume or mass) or in alternative
enbodi menwe,03/06t7m3 ps of different sizes and/or contai ni ngpdiTfHPes/ershs dose
anounts may be enployed in conbination. The strip conprises a base sheet
110 in which blisters are forned to define the 30 pockets 104, 106, 108
and a lid sheet 112 which is hernetically sealed to the base sheet except
in the region of the blisters in such a nanner that the lid sheet 112 and
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strip 102 may, for exanple, be provided with sixty or one hundred pockets
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15
Detailed Description of the Drawings

Figure 1 shows a medicament carrier 100 suitable for use in accord with the present
invention. The medicament carrier comprises a flexible strip 102 defining a plurality
20 of pockets 104, 106, 108 each of which contains a portion of a dose of medicament
of a form suitable for inhalation and in the form of powder. In accord with the present
invention, plural such strips 102 are typically employed in a single medicament
dispenser, wherein each strip provides the component medicament dose portions of
a combination medicament product. Each strip may be of the same size and/or
25 contain the same dose amount (e.g. volume or mass) or in alternative embodiments,
strips of different sizes and/or containing different dose amounts may be employed in

combination.

The strip comprises a base sheet 110 in which blisters are formed to define the
30 pockets 104, 106, 108 and a lid sheet 112 which is hermetically sealed to the base
sheet except in the region of the blisters in such a manner that the lid sheet 112 and
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positioned, one on top of each other, in chanber 202 of the base unit 200.
The blister strips are pre-fed through a guide nmenber 204 within the

mani f ol d wormpoeems 25 and each engaged in a six-pocket ineel/RBapelso206. The
first pocket of each blister strip is positioned one pocket away fromthe
opening station 208. The |lid foil and base foil are separable about a beak
210. The resulting enpty base foil is coiled about a base take-up spindle
212 in the base take-up chanber 214. The used lid foil is fed over the
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the waste foils. 5 Initially, the gearing between the index wheel 206 and
the lid take-up foil spindle 216 is one-to-one. However, as the |id take
up spiTinel liel 218 anidnbissenn 16wheetsoare, ea’zctrsfomfetjeazfta \pmsiwbs/dimgindjnarlmtmate
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na - BoauPEdon biang e Pesg shoshe e s 0%t £10, AdoaS6e o oLt
| nsjdeolipidg %Qec@gyik/é ﬁay@t@«qd é@erﬂeew,tarﬁnaetm:/@o@méﬁ%aysmweh talypyt whi ch
it rotates. S%@Fs 308, E rotrude fromthe holder 302 and prevent the
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st ops 8 vide two defined positions of the holder 302 within
o RALRBE | el o

the b ion is defined by stop 308 20 neeting with body edge
312 and the other position defined by stop 310 neeting with

The strip 102 is shown as having elongate pockets 104, 106, 108 which run
15 transversely with respect to the length of the strip 102. This is convenient in that it
enables a large number of pockets 104, 106, 108 to be provided in series
arrangement along a given strip 102 length. The strip 102 may, for example, be
provided with sixty or one hundred pockets but it will be understood that the strip 102
may have any suitable number of pockets.
20
Figure 2 illustrates a base unit 200 of a medicament dispenser according to one
aspect of the invention. In use, plural blister strips (not shown for clarity) are
positioned, one on top of each other, in chamber 202 of the base unit 200. The
blister strips are pre-fed through a guide member 204 within the manifold component
25 and each engaged in a six-pocket index wheel 206. The first pocket of each blister
strip is positioned one pocket away from the opening station 208. The lid foil and
base foil are separable about a beak 210. The resulting empty base foil is coiled
about a base take-up spindle 212 in the base take-up chamber 214. The used lid foil
is fed over the beak 210 and coiled about a lid take-up spindle 216 in the lid take-up
30 chamber 218.
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body edge 314 when the hol der has been rotated relative to the body. The
area between stops 308 and 310 is shaped to forma thunb or finger grip
316 for tweodmer43 of the device. The holder 302 forns a sirelTiEPOSIOA398 NI Ch
the refill cassette 304 snugly fits. 25 The refill cassette 304 conprises
a shell containing plural nedicanent carriers stacked one on top of the
other (not visible) and a nechanism for opening each of the carriers (not
visible) for the nedicanent to be accessed. The refill cassette 304 has a

bar ¢ offaishsgcit Bpnefty B bshe; 4 el b Ridel Br I et Mot i
of t heshawrle thab24ctivatesh a DEC ahwees ok shefunl forc alesiet)t & 3dex Thé Sn@khaws t he

position of the cassette 304 within 43 WD _03/061743 PCT/ EP0O3/ 00598 the
hol derMgEPaRIEMpRY ONEROSKR rPL}trﬁﬁ&j'C?W@”F- ?ﬂ?ﬁa D41 gnQipb thir dexes machestiiBl der

302 b I ascassette 304 is contained within the hol der 302.
The rg%ri’cf {:&Ea%égh\gé%%ggg 'so has a nout hpi ece (not visible) and an

actuating push 5 button 322 for actuating a mechani smfor indexing the
medi ¢ nt carriers helld w.gthin the c tte 304, Figures 4a.t

11 st PHRLY o et BRIV aPS o Sl dgiss AR et k- Uik i cpinfe 27 fie
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cassette 10 h_oI _der _vvhl ch receives a cassette 402. The cassette
mout hpéféantiva ovindingt diegetgioneraasesy An iutraasendn diametes wetdd cahse das didtt e 402

I's recegjved by th 400, Fiqures 4h and 4c sh split-shell view of
the noPHEE LB RLPHT marg SRy Foek i et iiretss” nohis 130
powes eflisdyaRriulRT ¥xdaBle, F &sRpasatdnt B BEIVGEPfob thé CicreHzed il lid! shatte, the
motor 430 drives gear wheels 434, 436, wherein gear wheel 436 drives foil
spool diageddr iynadjgstigethecamopntitbe did \spperotaias exRetiMedose portions. The
body 400 is also provided with cassette release button 418 that rel eases a

reversi ble catch nechanism (not shown) to enable nmechanical rel ease of a
cassetfigu03 §hiows drhextephalevielhody adfedidananti disyerdst), indddcaraniitioltiet he DC

T Or e hvention S bomoriseg a body 300, a holder 302, refill cassette 304 and
15 electronic display 306. The holder 302 is shaped to fit snugly inside body 300 and is
fixed to a point on the body (not shown) about which it rotates. Stops 308, 310
protrude from the holder 302 and prevent the holder 302 from rotating more than
about 180° relative to the body 300. The stops 308, 310 also provide two defined
positions of the holder 302 within the body 300. One position is defined by stop 308
20 meeting with body edge 312 and the other position defined by stop 310 meeting with
body edge 314 when the holder has been rotated relative to the body. The area
between stops 308 and 310 is shaped to form a thumb or finger grip 316 for the user
of the device. The holder 302 forms a shell into which the refill cassette 304 snugly
fits.
25
The refill cassette 304 comprises a shell containing plural medicament carriers
stacked one on top of the other (not visible) and a mechanism for opening each of
the carriers (not visible) for the medicament to be accessed. The refill cassetie 304
has a raised portion 318 at one end on both sides along its width so that this part of
30 the refill cassette 304 is at least the same depth as the part of the holder 320 which

receives the refill cassette 304. This allows the position of the cassette 304 within
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20 to the actuator switch 431. There is also provided an LCD screen 406 for
display of information to the user. Figures 4d and 4e show the cassette
402 in noweodmeseus . | n use, plural nedicanent strips (notPCITIEPOSIOT0S
clarity) are positioned one on top of each other in chanber 403 25 of the
cassette unit 402. Each strip is pre-fed through a guide nenber 404 wthin
the mani fol d conponent and engaged in a nulti-pocket index wheel 406. The
first pocket of each strip is positioned one pocket away fromthe opening

2 heathesigderaldiadin piengrucinbel Bhoudds a1 ordPidss LomiisR od ALt ae. up.

Spi ndlyes AR of thel difssBR 303K GOMRITR WIIITRE hélkir 3Bpe’ used [1d foil s fed
over the beak 410 and coiled about a lid take- up spindle 416 in the lid

t ake-up chanber 418. 44 WD 03/061743 PCT/ EP03/ 00598 The di spenser of

Si de. onerah qrspelS A AR s, PoEDReE ieP AbT B AR AR < o
ot @r hdftn 322 Fardgetubliey iankrRichahisiTe ddrainideringy thenmeeisdneéntoéarers taent . The
DC nmotor 430 5 thus indexes each strip and coils up the waste foils.

| ni ti within thergasgele i34 bet ween t he i ndex wheel 406 and the lid take-up foil
spindle 416 1is one-to-one. However, as the |lid take up spindle 416 w nds
on nore foil, its effective winding dianmeter increases. An increase in

di aneFrjure® dadtocaa ditustrate bi tedidatradnt -digpesisendceordlirtiy to apather mspectsdf i p t han
t he i ndex whee|l 406 releases. Thus, in this rti.cul ar exanpl e,
conpelEmBiesANt BVERBYT-B6S FFPepRer FAEPRsasa bRd AOJBAES rorThol Apasatier by

adl 4Shbr YWic Btdied B%dskEits PRl O caBbatehag PinduttifiecE4gu! abisshovs a
schemati ¢ view of an electronic systemsuitable for use in a 15 nedi canent
di speosegreleryea rotafiinge lict K66 wheami thecaspelteAD2 ivfeceiveddysthenbadyeddGipi cal |y

| ocated in the body/holder of a refillable nedi canent dispenser (e.g. as
shown in Figures 4a to 4e). Central processor unit (CPU 550 conmuni cates

Wi th peaeEs 46QMd & s a SAE-ERE vieRlof tAE hotded Uo0Iody SHl. GRE bl 400s 0

communicates wth various user input/output functions -which in
conbi isaprowidedonith D€ematared3Onerened by battery 432, responsive to actuator switch

15 431. In use, the motor 430 drives gear wheels 434, 436, wherein gear wheel 436
drives foil spool 416 of the cassette 402 to advance medicament dose portions. The
body 400 is also provided with cassette release button 418 that releases a reversible
catch mechanism (not shown) to enable mechanical release of a cassette 402 from
the holder body 400. Circuitry 440, 441 controls the DC motor 430 and is responsive

20 to the actuator switch 431. There is also provided an LCD screen 406 for display of

information to the user.

Figures 4d and 4e show the cassette 402 in more detail. In use, plural medicament
strips (not shown for clarity) are positioned one on top of each other in chamber 403

25 of the cassette unit 402. Each strip is pre-fed through a guide member 404 within
the manifold component and engaged in a multi-pocket index wheel 406. The first
pocket of each strip is positioned one pocket away from the opening station 408.
The lid foil and base foil of each strip are separable about a beak 410. The resulting
empty base foil is coiled about a base take-up spindle 412 in the base take-up

30 chamber 414. The used lid foil is fed over the beak 410 and coiled about a lid take-
up spindle 416 in the lid take-up chamber 418.
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20 interface (MM). In nore detail, the MM conprises an LCD display 554;
power control for the LCD 555; and nenu/sw tch i nputs 556. Various

menori es woaBwei7ag EEPROM dose data nmenory 557 and EEPROVICTyEPOgDosd@L a
menory 558 also comunicate with the CPU 550. 25 The system 550 al so
communi cates with the notor drive 560 and switch actuator 561 therefor.
Sensors are provided to detect user input 562 (e.g. nmanual actuation of

t he di spenser) and rel ease of dose 563 fromthe dispenser. In enbodi nents,
the dispenser is provided with a power managenent system enabling vari ous
power saving nodes such as "sleep' and " powered down' nodes. 30 45 WO

03/ 06 3l G RARRS 4a ooty B it by rasang the abRatorBlitonP 6f a
medi canment di spenser according to the invention. In use, a cover (not
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bl i s§ ehusindereS c868 atriPAAd cenpay & wastesoRst i ve nul ti-pocket index wheel
606a, 606b, and successive pockets are thereby guided towards a comonly

| ocat ed opening station 608. The rotation of the index wheels 606a, 606b
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up in respective base take-up chanmbers 614a, K 614b. The used |lid fQil 620a,
620b ieffective M‘”Qt@amé?déﬁ?'{éﬁée%eft@ ietrRasesiiopagifiec workycagssuthealid i d

t ak SR j i s By HRR r Gﬁfﬁg el eased
po ertg%oégsﬁﬂ%éﬁecgﬁgﬁtp ‘?‘ﬁgﬁqdlg%tsh tkﬁg'ngﬁfmrégbﬁ%is?va an %Srgc%a% 601 ’s"?ri ps

15 i s tioibgranticuled examptsy moonperesatidolisl pé@aded fer Hieniicecandt inelid 8@dolf 416

i nhal ation by th atjent. Inportantly, e. di spenser thereby enabl es
diffe e%ﬁ?’@éﬁﬁﬁgﬁbﬁ@@?@ ﬁ‘i?%‘?é(ﬁ‘ﬁﬁgﬁ%ﬁqﬁ?@l"?r ﬁweeach of the strips
601la, 601b but the release and delivery thereof to the patient as a

conbi ned i nhal ed product. ' _
Figure 5 shows a schematic view of an electronic system suitable for use in a

15 medicament dispenser herein. The electronic components of the system are typically
located in the body/holder of a refillable medicament dispenser (e.g. as shown in
Figures 4a to 4e). Central processor unit (CPU) 550 communicates with power
control 551; battery 552; and clock 553. The CPU 550 ailso communicates with
various user input/output functions which in combination comprise a man machine

20 interface (MMI). In more detail, the MMI comprises an LCD display 554; power
control for the LCD 555; and menu/switch inputs 556. Various memories including
EEPROM dose data memory 557 and EEPROM symbol data memory 558 also
communicate with the CPU 550.

25 The system 550 also communicates with the motor drive 560 and switch actuator
561 therefor. Sensors are provided to detect user input 562 (e.g. manual actuation of
the dispenser) and release of dose 563 from the dispenser. In embodiments, the
dispenser is provided with a power management system enabling various power
saving modes such as ‘sleep’ and ‘powered down’ modes.

30
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20 Figure 6b shows the rel ease of nedicanment in nore detail. The patient
breathes in through the outlet 624 resulting in negative pressure being
transm ttwo whsough rmanifold 622 to the opened pockets offcriEPosbespps 601
a, 601 b at the opening station 608. This results in the creation of a
venturi effect which results in the powder contained within each of the
opened pockets 601a, 601b bei ng drawn out through 25 the, conmon manifold
622 to the outlet 624 and hence to the patient. M xing of each separately

deliv C i d di canent pr.oduct w appen
duri n?’g'ﬁr @%ﬁlﬂfi@@ggﬁ {hgctgg% ”ﬁgﬁp ?Féj\ Ca%“ﬁmf‘é@@?'f‘s%faqq‘?é iog tErtE%lto gd
vent urihvergfdre ¢t us8la _Ebeeﬂ(rﬁﬂ%lh@ﬂfng 'vﬁ)lﬁ’dibblafir@ﬁdb&l tOtRE PaRB it FIrstn the
side of the dispenser (not shown) which actuates a DC notor 626 to index

t he i ransk ﬁ@cponebme&m%mruyccmia@nrn@es Nate sirips 1613, FSribERDB POskigsed ptitet of
eoul teopectiilefaRY it EhEhols 662 bhal or¥id Basd Wit do0 e Aikter S o o
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"tail ored" conbination products to be delivered means of ~m xing and
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fromtheir assocl ate [ canment di spénser ongate form
bl i st @08sthe fid fdiD620a, /6L ane baseafmyéman62ﬂmpbﬂeofmcdarkpr601a 601b

oBa) Breseaiy Socals Abogt & heahuiar 0D, hilBRgreoRil e amROL EASS Tohog.
7001, @Ng 65'1?“06ll§up':1’h q‘@ébé&ti’@@ gdae @ﬁ@-@rpaéwﬁb&@teﬂﬁ%nmsh ﬂf%&é‘éq (@4al b,

706 a/b, 70 I's constant along i1ts I'ength. Also, the pit or the
first feit 620a, @, is Tedbvesite rsplective baak 6;110& i OB arid colhedsahmltch tid takp- The

pocket size, of he cke S 7 0 15 first strip 700a is
howev &P S st a0, 6 Pet ﬁ?&"c‘ﬁ@ﬁéﬂﬁ’a‘f %@b%r?@f%oéﬁgﬁs 704b, 706b, 708b of
the second strip. It nay be appreciated that in use, this arrangenent is

suitable for the conmbined delivery of two nedi canents, each of which
requi Releasad pewden fogpsmegicagiast &rapy bothibesiifrb6@ba andriasond 6016, gipsot h

tak%n i Bﬁgnﬁei%%y\)|a common manifold 622 to a single outlet 624 for inhalation by the
patient. Importantly, the dispenser thereby enables different medicament types to be
stored separately in each of the strips 601a, 601b but the release and delivery

thereof to the patient as a combined inhaled product.

20 Figure 6b shows the release of medicament in more detail. The patient breathes in
through the outlet 624 resulting in negative pressure being transmitted through
manifold 622 to the opened pockets of the strips 601a, 601b at the opening station
608. This results in the creation of a venturi effect which results in the powder
contained within each of the opened pockets 601a, 601b being drawn out through

25 the .common manifold 622 to the outlet 624 and hence to the patient. Mixing of each
separately delivered component of the combined medicament product will thus
happens during the delivery process, particularly as a result of the so created venturi

effect.

30 The dispenser is actuated by pressing a button on the side of the dispenser (not
shown) which actuates a DC motor 626 to index the internal mechanism by one
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20 In Figure 8, two elongate formblister strips 800a, 800b are arranged in
" doubl e- decker' configuration. Each has nmultiple distinct blister pockets
804a/ b, 8®6aBlos174808a/ b provided in series arrangenent thecaERHNFS For
each strip 800a, 800b, the pitch A, B defining the separation between each
pocket 804a/b, 806 a/b, 808a/b is constant along its |l ength. The pocket
size of the pockets 804a, 806a, 808a of the first 25 strip 800a is

equi val ent to that of the pockets 804b, 806b, 808b of the second strip.
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ar r angesmetinligdeing ébégch émF gde, eonbianetoiRlg N;ﬁbf&’th@fwés‘b@ fomdi Carrent s, each
of which requires equival en dosi ng |l evel s but wherein the dose i nt er val

of the medi canent contained in the first 30 strip 800a (e.g. taken once a

day) f t f n ed in
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regime cor responds essentially to alternpate dose;p of nedj canent fromthe

first Particilanexamples|arg Sh@Wﬂd'WgéBLB?Sé’ anch&oinnghicl forgdardty ithe AR % rst
gOOa %ﬂgwﬁqgl?soggt%?{]ﬁoﬁt?\bﬂ%gsgméf%darﬂeaﬂc%ﬁ{e’?ﬁhi % sgpodl ment, the ‘"once a
ay / ay’ coupl ed

W ce a regrnme  provi by the arrangenent of
Figure 8 could al so be provided using two strips of eqU|vaIent pitch, but

e U digirent. st Slotgnts B st s be 7dIES o 5tk afranedyn candpiel °1C"
act fdb@ieer Vv,fzﬁfrgaﬁatfohe éé’&oﬂgs%hltl%lé iR MRErDYogEES mav@t i708a/@Ct 1 on.

gure 9 strates a sectional view of base unit 900 of a nedi cament
d| spe§8a/b pontidat ingseries brangemant there latong &7 oraeastosisiot 7&@ oy ot

ool e RiER A B BRI S tona 1o BeRf oAk POgRat, b 20 eI i
respegbh¥@nt éfdnngehgwhtl\l@ﬂﬁ@sﬁéh AGaatheXR2bstwib 1008, a6k isbqudlits tR90. Each

blister strip 9 engages in respective mul ti- pocket _i ndex wheel

906a, pHOBIR ohihe seeansksiripe The dlosket size af liae @@ykgf@m t/&far d98a of ding r al
15 first strip 700a is however, smaller in volume than that of the pockets 704b, 706b,

708b of the second strip. It may be appreciated that in use, this arrangement is
suitable for the combined delivery of two medicaments, each of which requires
different dosing levels but the same dose interval (e.g. both taken once a day).

20 In Figure 8, two elongate form blister strips 800a, 800b are arranged in ‘double-
decker configuration. Each has mulitiple distinct blister pockets 804a/b, 806a/b,
808a/b provided in series arrangement there along. For each strip 800a, 800b, the
pitch A, B defining the separation between each pocket 804a/b, 806 a/b, 808a/b is
constant along its length. The pocket size of the pockets 804a, 806a, 808a of the first

25 strip 800a is equivalent to that of the pockets 804b, 806b, 808b of the second strip.
However, the pitch A of the first carrier 800a is double that of the pitch B of the
second carrier 800b. It may be appreciated that in use, this arrangement is suitable
for the combined delivery of two medicaments, each of which requires equivalent
dosing levels but -wherein the dose interval of the medicament contained in the first

30 strip 800a (e.g. taken once a day). is double that of the dose interval of the
medicament contained in the second strip 800b (e.g. taken twice a day). It may also
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opening station 908. The rotation of the index wheels 906a, 906b is
optionally coupled together. At the opening station 908, the lid foi

920a, 920Woamameirase foil 921a, 921b parts of each strip PCTAHEPOQOELS ar e
peel ably separabl e about beak 910a, 20 910b. The resulting enpty base foi
921a, 921b coils up in respective base take-up chanbers 914a, 914b. A base
foil anchor 915a, 915b anchors the end of each respective base foil 921a,
921b in its chanber 914a, 914b. The used lid foil 920a, 920b feeds over
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inwardly thereby reducing -the dianeter of the spindle 916 itself but
acting to maintain a 30 roughly constant effective w nding dianmeter as
def i ndd dpyaltdraativeaaribadimént, ltlee &piced day 9 Wwicera dapbcagdled dovingretyimee used

lid foil 920a, 920b w apped there around. Th 48 WD 03/061743 .
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ensur &y lérﬂrﬁ"tdrﬂfﬁg %ngm tﬁécﬁleakéh%rﬁ%sﬁens%qllsb PRV 8@ tblr strip

| engt h. n use i spenser 1s prine y actuating Ieve ted on
t he sirdechanigrhiesudh thatpaesfest stmpdomlyaatnivgmaes i epadiet Iap@nshleeenypompr ndl e

916 to ance each blister s Olb, .t hereb using the | eading
pocketacg@i'é’” yhgRasbrascond s QBCé%B¥FaC*F@C§{3§EéSa§H€ contents of the
opeped pockets 904a, 904b, the pat ient then breathes in through the outlet

924. This results in negative pressure bei n% transmtted through manifold
922 t drigure ?pkusinates adsectignat eaw 90 base b 960 @faerm@dlcgmenp dispesmse001b at
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15 unit 900. Each blister strip 901a, 901b engages in respective muiti-pocket index
wheel 906a, 906b, and successive pockets are thereby guided towards a central
opening station 908. The rotation of the index wheels 906a, 906b is optionally
coupled together. At the opening station 808, the lid foil 920a, 920b and base foil
921a, 921b parts of each strip 901a, 901b are peelably separable about beak 910a,

20 910b. The resulting empty base foil 921 a, 921b coils up in respective base take-up
chambers 914a, 914b. A base foil anchor 915a, 915b anchors the end of each
respective base foil 921a, 921b in its chamber 914a, 914b. The used lid foil 920a,
920b feeds over its respective beak 910a, 910b and coils about common lid take-up
spindle 916 in the common lid take-up chamber 918.

25
It will be noted that common lid take-up spindle 916 comprises plural arms 917 that
splay out radially from the centre to give it an overall ‘collapsible wheel’ form. In use,
as lid-foil 920a, 920b wraps around the spindle 916, the arms 917 collapse inwardly
thereby reducing-the diameter of the spindle 916 itself but acting to maintain a

30 roughly constant effective winding diameter as defined by the diameter of the spindle
916 in combination with the used lid foil 920a, 920b wrapped there around. The
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separately delivered conponent of the conbi ned nmedi canent product happens
as 15 the powder is transported fromeach opened pocket 904a, 904b to the
outl et 92Wo o3lepastantly, the dispenser of Figure 9 enabl esTdiPbs/ersent

medi canment types to be stored separately in each of the strips 90l1a, 901b
but allows for the release and delivery thereof to the patient via the
single outlet 924 as a conbined inhaled 20 product. Figure 10 shows a

di spenser conprising a base unit 1000 whose mechani sm (not described in
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non- i daoh istri 9614,i901bayver 2% erifiecstripigngtiarri ers 1001a, 1001b. The first
strip 1001la has | arger pockets 1004a than that of those pockets 1004b of

the second strip 1001b. As in the strip arrangenent of Figure 7 however,
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respecﬁlve strip feed ers 1002a, 1002b and enpty base-foil receiving
chanmbbreath€d 4in, though the witlet e§2d.vdhéntresilise iandegatiyee, preasurat ibeig may be

envi d i ich th | 7] 5 shapi f ' h i
arr angaasrorast gt AtarviarL ez R8 2ae o P e ey BOrey, SHE SHAECe LR ol e of
theor §irfbV9@1a,rQU‘Ttﬁ§Mih\é%@Hiansfétm J6¥) tenis PRI DIesuUits Al tRe Heditimeht ates a
sectional view of base unit 1100 of a nedi canent dispenser according to

t he i powder eantained withiraeaeldé dhe weeoed drockaist 94 \Wwi4wbaing drewst evt ded 10

sori plaagh tE chydiolp malfoRt 92 e i Sef et PRUTRICENE' Pehdtibnd s Hfy
chanbgihaled Goabidd@db raédithmenbakeunt thel HPrediatel kHatstraixingt of pedd0l a,

1101 b engages in respective nmulti-pocket index wheel 11 06a, 11 06b, and
succe§§ﬁJ@f@t‘%bcﬂ@é'V§re§1r@Pmﬁ‘éfﬂ%’ﬂyOfgm?o&H"?‘Bﬁﬂrrﬂgd'ﬁament product happens as

15 the powder is transported from each opened packet 904a, 904b to the outlet 924.

Importantly, the dispenser of Figure 9 enables different medicament types to be
stored separately in each of the strips 901a, 901b but allows for the release and
delivery thereof to the patient via the single outlet 924 as a combined inhaled

20 product.

Figure 10 shows a dispenser comprising a base unit 1000 whose mechanism (not
described in detail) is identical in principle, to that of Figure 9. In a variation of the
dispenser of Figure 9 however, the dispenser is charged with non-identical strip form
25 medicament carriers 1001a, 1001b. The first strip 1001a has larger pockets 1004a
" than that of those pockets 1004b of the second strip 1001b. As in the strip
arrangement of Figure 7 however, the pocket spacing (i.e. pitch) of the two strips is
equal. Since the pocket size of each strip 1001a, 1001b is non-equivalent, the form
and shape of the respective index wheels 1006a, 1006b is different. In particular, the
30 first index wheel 1006a is sized and shaped to accommodate the larger pockets of

the first strip 1001a.
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central opening station 1108. The rotation of the index wheels 1106a, 1106b
may be 15 coupl ed together. At the opening station 1108, the lid foi

1120a, l1IwOm3and4base foil 1121a, 1121b parts of each st PiCp/EPL0M@EIS 1101b
are peel ably separabl e about beak 1110a, 1110b. The resulting enpty base
foil 1121a, 1121b coils up in respective base take-up chanbers 11 14a, 11
14b. A base foil anchor 1115a, 11 15b anchors the end of each respective
base foil 1121 a, 1121 b in its chanber 1114a, 1114b. The 20 used lid foi
1120a, 1120b feeds over its respective beak 1110a, 111 and coils about a
common |id take-up spindle 1116 in the common |id take-up chanber 1118. It
wi | | b#¥hilst idthenembodimerd iltlistrptadsior FigereF1 @uhe redpedtiveratiip feell thdmbens
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may be 30 seen to vary over its length. For the first-indexed pockets, the
pocket spacing is relatively close, However, to conpensate for the
i ncr eablgure 1df Hlestrates anpertiong! visw qidbasy osit 71490t presiicanenBdisgeasast er of

t he spj : | . re t he
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pocket to theasaseguhion 100eFirstsdnd selmreidmpdiceaienticontaiiag Hlietdrestrips K¢l 3,
greater than for thos L rst-indexed., 5. 1n use,mgge gi spenser_is_ prinmed by
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15 coupled together. At the opening station 1108, the lid foil 1120a, 1120b and base foil
1121a, 1121b parts of each strip 1101a, 1101b are peelably separable about beak
1110a, 1110b. The resulting empty base foil 1121a, 1121b coils up in respective
base take-up chambers 1114a, 1114b. A base foil anchor 1115a, 1115b anchors the
end of each respective base foil 1121a, 1121b in its chamber 1114a, 1114b. The
20 used lid foil 1120a, 1120b feeds over its respective beak 1110a, 1110b and coils
about a common lid take-up spindle 1116 in the common lid take-up chamber 1118.

It will be noted that in the dispenser of Figure 11, common lid take-up spindle 1116
has a non-collapsible form (c.f. for example, the dispenser of Figure 9 which has a
25 ‘collapsible wheel’ spindle 916 form). In use, as lid-foil 1120a, 1120b wraps around
the spindle 1116 its effective winding diameter (as defined by the spindie 1116 and
used lid foil 1120a, 1120b wrapped therearound) will therefore increase. To ensure
uniform indexing of each pocket 1104a, 1104b of each strip 1101a, 1101b, the
spacing (i.e. pitch) between pockets of each strip 1101, 1101b of Figure 11 may be
30 seen to vary over its length. For the first-indexed pockets, the pocket spacing is

relatively close. However, to compensate for the increase in effective winding
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pressure being transmtted through manifold 1122 to the opened | eadi ng
pocket 1104a, 1104b of each strip 110l1a, 1101b at the opening station
1108. Thiwoin/oswmn, results in the nmedi canent powder contraiTErd3/easdhi n each
of the opened pockets 1104a, 1104b being drawn out through the common

mani fold 1122 to the outlet 1124 15 and hence to the patient as an inhal ed
conbi nati on nedi canent dose. It be appreciated that, m xing of each
separately delivered conponent of the conbined nedicanent product happens
nat ur pﬂﬂﬁ@ I St hg04a,
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medi cafjéiinderadai ning blister strips 1201 a, 1201 b are positioned one on

top of the other (in "“double-decker' configuration) in the base unit 1200.
In this configuration, 25 each blister strip 1201 a, 1201 b shares the sane
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b, thereby causing the |eading pocket 12 (1 €adi ng pocket not Vvisible on
second’e§uﬁ$ (i) thhenedfcamrbeoqm&reobrﬁ@ead Wﬁhlace@@s of libe openeshpscksitst he
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15 and hence to the patlent as an inhaled combmatlon medicament dose. It be

appreciated that, mixing of each separately delivered component of the combined
medicament product happens naturally as the powder is transported from each
opened pocket 1104a, 1104b to the outlet 1124.

20 Figures 12a and 12b respectively illustrate sectional and perspective views of base
unit 1200 of a medicament dispenser according to the invention. In use, a protective
cover (not shown) would be provided to the base unit 1200. First and second
medicament-containing blister strips 1201a, 1201b are positioned one on top of the
other (in ‘double-decker’ configuration) in the base unit 1200. In this configuration,

25 each blister strip 1201a, 1201b shares the same internal mechanism elements (e.g.
drive, index, opening) of the base unit 1200. Thus, each strip 1201a, 1201b engages
shared multi-pocket index wheel 1206 and successive pockets are thereby guided
towards a central opening station 1208. At the opening station 1208, the lid foil
1220a, 1220b and base foil 1221a, 1221b parts of each strip 1201a, 1201b are

30 peelably separable about beak 1210. The resulting empty base foil 1221a, 1221b
coils up in base take-up chamber 1214. The used lid foil 1220a, 1220b feeds over
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pockets 1204a at the opening station 1208. This in turn, results in the
medi canent 10 powder contained within the opened pocket 1204a of each strip
1201 a, I1®Ob3beires ng drawn out to the outlet 1224 and hemca/HPo3/0d3e8 pat i ent
as an inhal ed conbinati on nedi cament dose. Figures 13a and 13b
respectively illustrate sectional and perspective views of base 15 unit
1300 of a nedi canent di spenser that nay be appreciated to be a variation of
the dispenser of Figure 12. In the dispenser of Figure 13, the " double

repl acsriafl0 8HATRL Buden SRR Golltis el P 8 R B e i2Ms0ae,
1304b mrth@ngmjlna;mn@m[@hhpabhamaehn918thereon for receipt by the base unit
1300. 20 As with the dispenser of Figure 12, each series of blister.pockets

1304a, 1304b shares the same internal nechanismelenents (e.g. drive,
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pocket's 1304a, 1304b of each series thereof to be peel ed open. ccess
the caitaentautoto theeouitgietidtdt podkhance1®ottw, pattorias Ao iphaleghcombimatibneat hes
I n throu(?h t he ﬁutlet 1324. 5 This results in negative pressure being

transii't gamtegt Re®- opened | eadi ng pockets 1304a, 1304b at the opening
station 1308. This in turn, results in the nedi canent

Figures 13a and 13b respectively illustrate sectional and perspective views of base

15 unit 1300 of a medicament dispenser that may be appreciated to be a variation of the
dispenser of Figure 12. In the dispenser of Figure 13, the ‘double decker
configuration of separate strips 1201a, 1201b of Figure 12 is replaced by a single
strip 1301 comprising dual series of pockets 1304a, 1304b arranged in parallel
fashion thereon for receipt by the base unit 1300.

20
As with the dispenser of Figure 12, each series of blister pockets 1304a, 1304b
shares the same internal mechanism elements (e.g. drive, index, opening) of the
base unit 1300. Thus, the dual series strip 1301 engages multi-pocket index wheel
1306 and successive pockets of both series are thereby guided towards a central

25 opening station 1308. At the opening station 1308, the lid foil 1320 and base foil
1321 parts of the dual series strip 1301 are peelably separable about beak 1310.
The resuiting empty base foil 1321 coils up in base foil take-up chamber 1314. The
used lid foil 1320 feeds over beak 1310 and coils about common ‘collapsible wheel’
form lid take-up spindle 1316 in the common lid take-up chamber 1318.

30
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powder contained within each of the opened pockets 1304a, 1304b bei ng drawn
out to the outlet 1324 and 'hence to the patient as an inhal ed conbination
medi canmerwo odoe43 10 As shown in Figure 13, the pockets offCampa3/emsps es are
of equivalent size and shape. It will be appreciated, that in variations,
t he pockets of one series may be shaped and/or sized differently fromthat
of another series. In other variations, further series of pockets nmay be
enpl oyed (e.g. triple parallel series and/or quadruple paraIIeI 15 series

of pocheus, tHe dispender isl prirsed aY afivabsesdtiany the ﬁ‘avtélée Qﬁ%‘;; 34?98 of a
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respectlve beak 1410a, 1410b and coils about its respective
wheel ' aRdiPRSized q:ﬁqzr@ndpj fEqsn dlemteof @nodiaer series. In other variations, further series

of pockets may be employed (e.g. triple parallel series and/or quadruple parallel
15 series of pockets). '

Figure 14 illustrates a sectional view of base unit 1400 of a medicament dispenser
according to the invention. In use, a protective cover (not shown) would be provided
to the base unit 1400. First and second medicament-containing blister strips 1401a,

20 1401b are positioned within respective left and right chambers 1402a, 1402b of the
base unit 1400. Each bilister strip 1401a, 1401b engages in respective muiti-pocket
index wheel 1406a, 1406b, and successive pockets are thereby guided towards
respective opening stations 1408a, 1408b, each of which communicate with central
powder dispensing chamber 1409. It will be noted that the respective index wheels

25 1406a, 1406b are rotated counter to each other to achieve the desired indexing. That
is to say, the first index wheel 1406a is rotated anti-clockwise, whereas the second
index wheel 1406b is rotated clockwise.

At the respective opening stations 1408a, 1408b, the lid foil 1420a, 1420b and base

30 foil 1421a, 1421b parts of each strip 1401a, 1401b are peelably separable about
beak 1410a, 1410b. The resulting empty base foil 1421a, 1421b coils up in
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5 1416b in its lid take-up chanber 1418a, 1418b. In use, the dispenser is
primed by common actuating | ever 1426 |ocated on the side of the dispenser
to drivabiyp ;aosirat e each |id-take up spindle 1416a, 1416b pca/Eraslvenge each
blister strip 1401 a, 1401 b, thereby causing the |eading pocket 1404a, 10
1404b thereof to be peel ed open. To access the contents of the opened
pockets 1404a, 1404b, the patient then breathes in through the outl et

1424. This results in negative pressure being transmtted through manifold
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pocket 141804, itslliglbkeiup ¢Hemidert 141821 4248b.20 Figures 15a and 15b illustrate

sectional and sectional with part cut-away views of base unit 1500 of a
medi cament di spenser that may be appreciated to be a variation of the
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This in turn, results in the medicament powder contained within each of the opened
15 pockets 1404a, 1404b being drawn out through the common manifold 1422 to the
outlet 1424 and hence to the patient as an inhaled combination medicament dose. It
be appreciated that, mixing of each separately delivered component of the combined
medicament product happens as the powder is transported from each opened
pocket 1404a, 1404b to the outlet 1424.
20
Figures 15a and 15b illustrate sectional and sectional with part cut-away views of
base unit 1500 of a medicament dispenser that may be appreciated to be a variation
of the dispenser of Figure 14. What the dispenser of Figures 15a and 15b provides
above and beyond the dispenser of Figure 14 is the capability to separately actuate
25 each lid spindle drive 1516a, 1516b and hence to separately (and hence, selectively)
open a leading pocket 1504a, 1504b of each strip 1501a, 1501b. Thus, either single

medicament or combined medicament doses are deliverable.
First and second -medicament-containing blister strips 1501a, 1501b are positioned

30 within respective left and right chambers 1502a, 1502b of the base unit 1500. Each
blister strip 1501a, 1501b engages in respective multi-pocket index wheel 1506a,
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chanber 1509. 5 At the respective opening stations 1508a, 1508b, the lid
foil 1520a, 1520b and base foil 1521a, 1521b parts of each strip 1501a,
1501b ar ewpaeloedihy separ abl e about beak 1510a, 1510b. ThecmaEPab/oispg enpty
base foil 1521a, 1521b coils up in shared base take-up chanmber 1514. A
base foil anchor 1515a, 1515b anchors the end of each respective base foi
1521a, 1521b in the chanber 1514. The used lid foil 10 1520a, 1520b feeds
over its respective beak 1510a, 1510b and coils about its respective

“col | o]l ' j - ' 1 s lid
{ake- (B0 Raana STepgoUprPodtts 318, MR Sy, W aps, REDRckh BARRRY

pri mabiatiohy 15082a0WH08bt eadh ofwhiohecomihinica?® ayithlésttital Iponates diispensirigher si de
of the di spenssé to drivably actuate each i ndex wheel 1506a, 1506b to
advaneBa@eeh1BPPster strip 1501 a, 1501 b, thereby causing the [ eading
pocket 1504a, 1504b thereof to be peeled open. It will be seen in Figure
15b that each actuating |ever 1526a, 1526b is in separate geared

r el gt Abitsd rgspective wgkningrdtatidrsc k508p, J&QB8bt thet lid ftdl21&20a1 3526p anidt baseach
respect.i I nd eel 1506a 0 b. access the contents of fhe
opene "p%g%ﬁ’ ggz%@l@@?s‘? (%bﬁéﬁpnéggﬁa’ﬂéc?w&re QPF%QFV 8ﬁ83@£}60859uét rips
1501abeéé%boaa55b@&g g@él@@@ﬂmé@?ﬂﬁy bHaR4BIl 16082 pRs2 BNLoild DEIn BRERIhES 1N

through the outlet 1 This Fesults in negative pressure gel ng 25

t r ans hase dake-hpocihgmbein! 3. i\ bege foib anabordil 8 peas Tipbcpachs the@mdagld opened

pondePIoRGRPar g Hrvhal e opdneld sk EmaEo a4 B BelE Blon oue
t hrigughophe 15006MeBdS B Gty rdSpbttive heuk aglDat 15508 andl doiscabdue itdhe
patient as an inhaled (conbination) nedi cament dose. 55 WD 03/061743

! . 30, 5 (
PCT/ Erespregtig scollapgible vdeet How lid ika-enfpindlgi 1)8as 4618800 shared|lshdabl e
form e di eparately conprises a hol der/body 1682 (shown in
Fi gurga-Q%G%“?Cg%%%%?ﬁgF?I | cassette
In use, each strip 1501a, 1501b is separately primable by its own actuating lever
15 1526a, 1526b located on either side of the dispenser to drivably actuate each index
wheel 1506a, 1506b to advance each blister strip 1501a, 1501b, thereby causing the
leading pocket 1504a, 1504b thereof to be peeled open. It will be seen in Figure 15b
that each actuating lever 1526a, 1526b is in separate geared relationship (through
interlocking gear teeth 1527a, 1527b) with each respective index wheel 15063,
20 1506b.

To access the contents of the opened pocket or pockets (depending on whether
either one or both strips 1501a, 1501b has been primed) 1504a, 1504b, the patient
then breathes in through the outlet 1524. This results in negative pressure being

25 transmitted through manifold 1522 to the dispensing chamber 1509 and opened
leading pocket(s) 1504a, 1504b. This in turn, results in the medicament powder
contained within the opened pocket(s) 1504a, 1504b being drawn out through the
common manifold 1522 to the outlet 1524 and hence to the patient as an inhaled
(combination) medicament dose.

30
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1680 (shown in Figure 16a) snugly receivable thereby. 5 The nedi canent
carrier strip 1601a, 1601b i ndexing and access nechani sm of the dispenser

of Fi gurewObBm6t7@3 16¢c is primarily located in the refill eagsPos/asand may
be appreciated to be a variation of the nmechani sm of the dispenser of
Figure 9. In nore detail, first and second nedi cament-containing blister

strips 160la, 1601b are positioned within respective left and right
chanbers 1602a, 1602b of the refill 10 cassette 1680. Each blister strip

16012, 0038 SRS BGOBRRAF e 1hoP98 HebadbBRE I 5 4808R0 10060,

and suﬁ: ets-are ere cent ra
st at i ciephdi8ly ddraprisssas ihofdevfbodipel GBQc{ehowhelelFsgw‘éO%) alﬁi)@lneﬁllscassptteonal |y

coupl ed togeth oupling ro t he opening station 1608, the
lid fol§80 §E@Wn'ﬂ%%ﬁgeéﬁ§) BQYF%W¥%¥39 re@%Zlb parts of each strip 1601a,
1601b 15 are peel ably separabl e about beak 1610a, 1610b. The resulting

enpty base foil 1621 a, 1621 b coils up in respective base take-up
chanbefte AeticamdrdictrieMhiziputad a, 1601 didexigpand aB2ed nMecwrisn of the s

616" 1JRANSOE Gh AT P 167 1R tons eriauy 102aRat in RTERT cpasetteddad My2Ee Comon
lid takpsriba il f dd@a Jv@ﬁ%t:@ﬁ‘%f beemeE}ﬁ‘éﬂx%Sdehé di%k%fhlser BPF@U?é; SSJ ROnwescri bed

in nmore detail or the dispenser of Figure 9. In use, enser is
pri medebsil, aﬁnst:aanmgselcemdr mesiEmert @ostainingt biister ddried ”taﬁ)éa h (ér ApRdy 1682

St i p Peeods bl reHief BaldRT o oohdni, (BokReorRBd HEaRTos

t he'i@Qfas‘s@tté’el 6Bge| Bt BRster $HipAtEERS 1508 bwyayéhﬁn%sﬁéﬁlv@mnﬂdpmk ets
1604a, 1604b, the patient then breathes in through the qutlet 1624. This

resul uedemwmghﬂﬁ%a peeekuard BecGRFSiveapadkets ame thershyrouided fewardsed2 to
E)B:n?%% I%%ﬂln%ga%?%ﬁ @O%ﬁ?ﬁ@ rot=28f Cof° heeﬂﬂ?eﬁhfeh'eelsl%ééa Jréé)éi? det the

turn, res medi canment
cont aldrﬁr@nml)ﬁ bbupleacdgethet (wg Otnyea@dupmg(m@ AOth%OHmrnQ&thnbtﬁOﬁg tile awn out

bat | orl 14 ti206m HOPOR RSHBRRALIDAS BRI (B EnPaD o8 SR, 015000

03/ 9§]e7ré3péaeglél§'3%a§)%883bout beak 1610a, 1610b. The resultmg empty base foil
1621a, 1621b coils up in respective base take-up chambers 1614a, 1614b. The used
lid foil 1620a, 1620b feeds over its respective beak 1610a, 1610b and coils about
common lid take-up spindle 1616 in the common lid take-up chamber 1618. It will be
noted that common lid take-up spindle 1616 has the ‘collapsible wheel’ form as

20 described in more detail for the dispenser of Figure 9.

In use, the dispenser is primed by actuating lever 1626 located on the side of the
holder/body 1682 to drivably actuate the index wheels 1606a, 1606b to advance
each blister strip 1601a, 1601b, thereby causing the leading pocket 1604a, 1604b
25 thereof to be peeled open. To access the contents of the opened pockets 1604a,
1604b, the patient then bréathes in through the outlet 1624. This results in negative
pressure being transmitted through manifold 1622 to the opened leading pocket
1604a, 1604b of each strip 1601a, 1601b at the opening station 1608. This in turn,
results in the medicament powder contained within each of the opened pockets
30 1604a, 1604b being drawn out through the common manifold 1622 to the outlet 1624

and hence to the patient as an inhaled combination medicament dose. Mixing of
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each separately delivered conponent of the conbined nedi canent product
happens as the powder is transported from each opened pocket 1604a, 1604b
to the ouwbaB/eé24. 5 The di spenser of Figure 16 enabl es pdiTfHres/ershs

medi canment types to be stored separately in each of the strips 1601 a,
1601 b of the cassette 1680 but allows for the release and delivery
thereof to the patient via the single outlet 1624 as a conbi ned i nhaled
product. 10 Figure 17 shows a di spenser conprising a base unit 1700 whose
mechani s efore descrl rinciple,

o t napchepaisiplk VR pdERian %ﬁtﬂe@?gmeﬁﬁieh?fe%@ﬁéde”&iarcqafﬁghﬁ@g@e%mver

the di;gREASRIwdeY i§ MAIr8BE el o achdgrieddhocket MiBR4h0H BDAB db GRERAteCAr I | er s
1701a, 1701 The secohd strip 1701b has pockets 1704a doubl e-spaced (i .

twi ce 1684. pItCh) of those pockets 1704a of the first strip 15 1001b. The
di spenser of Figure 17 may therefore be appreciated to basically enploy the
dual strip arrangenent of Figure 8. In use, the dispenser is thus suitable

for stirpe ERpRhES o«ﬂempueer Y@ feraptesTelifarante Méﬁlcméht afpedhite hbe estorgces
equi val ent dosi ng evel s but wherein the dose interval of the nedi canent

cont asa@@rateiyﬂm@agfegéﬂw sirips 60120160 Tl ofjthey %@éﬁﬁenwoablﬂaa}wssfoagm e that
O "FoidRse ahBIRvaly Mbrd i T RRAERNVa REMAESANLE 1608 dd £ Ronifidd) 17012

Wi ce e appr CI ated when so arranged
the diHatgd pegiuge corresponds essentially to alternate doses of nedi canent
fromthe first strip 1701 a (only) followed by a conbinati on dose from 25
both first 1701 a and 1701 b second strips. Wilst in the enbodi ment

"' Sﬁpcﬁ}rs 7 Bh wglér&séénséﬂﬂ@orhﬁﬁﬁ@gfa Msse%hhitpﬁo@egmee@rm fanignfQRg: 1702b

base-toi | el ving chanmpbers 1714a, 1714b are o equi val ent size
and s trepefors alesaribeahin detyillkie identicabigentinaiplehiodhat hfeFlguze aglraaldaaatlcgham ng
ed,.to be non e UI ranged

f t b
57 VOO SPRISHCS) FRISPCDSSHEED el st es rirrerd Wi heeledtticlha hence
coi | ediriy) frROmebicaffertt *lPNERI1 7%, 1701b. The second stnp 1701b has pockets

1704a double-spaced (i.e. twice the pitch) of those pockets 1704a of the first strip
15 1001b. '

The dispenser of Figure 17 may therefore be appreciated to basically employ the
dual strip arrangement of Figure 8. In use, the dispenser is thus suitable for the
combined delivery of two medicaments, each of which requires equivalent dosing
20 levels but wherein the dose interval of the medicament contained in the second strip
1701b (e.g. taken once a day) is double that of the dose interval of the medicament
contained in the first strip 1701a (e.g. taken twice a day). It may also be appreciated
that when so arranged the dosing regime corresponds essentially to alternate doses
of medicament from the first strip 1701a (only) followed by a combination dose from
25 both first 1701a and 1701b second strips.

Whilst in the embodiment illustrated in Figure 17, the respective strip feed chambers
1702a, 1702b and empty base-foil receiving chambers 1714a, 1714b are of
equivalent size and shape, variations may be envisaged in which the sizing and

30 shaping of each respective chamber is arranged to be non-equivalent (e.g. arranged
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equi valent strips 1701 a, 1701 b). Figure 18 illustrates a sectional view
of base unit 1800 of a nedi canent dispenser 5 according to the invention.

I n use, awprodberus ve cover (not shown) woul d be provi ded PCa/HPO®0d3aSe unit
1800. First and second nedi canment-containing blister strips 1801a, 1801b
are positioned within respective left and right chanbers 1802a, 1802b of
the base unit 1800. Each blister strip 1801 a, 1801b engages in respective
mul ti - pocket index wheel 1806a, 1806b, and successive pockets are thereby

gui dedd QUAGEISIHED nURTERAS tdfVSo RRRNIdM AbAL b, gach of which
communi cate with central p;gov\der ﬁgpgngaﬁﬁéﬁgﬁglﬁﬁe ,&?Fetvﬁ@t ngbect I ve
openi ng§qsivatand stripest&Ha, 1808M). the Iid foil 1820a, 1820b and base foil
1821a, 1821b parts of each strip 180l1a, 1801b are peel ably separabl e about

15 beak 1810a, 1810b. The resulting enpty base foil 182la, 1821b coils up
| N [CSPRRKEVI® Haskatedleseatiohaf YRAY of badd anit fdtPor Baneqtahlerfariiansdfloa.

1815b anchors the end of each respective base fol S
chanbefca@ding, to theligyentidhe lnivee, 4 piotediive ¢@204notl & ¥ wedlel lny providesd

' : Ob d ils, ab ' I ' . coll i bl
Wl - i Y R upE B0 G e B8daribinetid M isiontainf O e JERAB. up
chanben 8084 8ee pbd8itiBhed Ginile rawddctiks Wt BHE ARt Chambees! 18bbe. ﬁ@eibléﬁ of

the second strip 1801b away fromthe first 7l1id take-up spind a and

t owar dea$q ynit d8PEetFaeh bligter sippsiitia, d 808h amgages ih sespective Wlti-pockekse, t he
di spen [ i y l.hag | ev 1826, ocated .on the side 25
of T ner g angE), TBBoay 1 B0AT A Rphedite R SieC el ifed 19%BES o105
to ladespectivnopehingsstatiorst 18084] 8BDsd, e48R0 bf whikh ebrbyurmiaste Wih cBRtrheadi ng
pocket 188§ah 1804b t hereof to be peel ed open. To access the contents of
the opRPeeHdER@NSING eBamier 180%h, the patient then breathes in through the
outlet 1824. This results in negative pressure being transmtted through

mani fol d 1822 to the dispensing 30 chanber 1809 and opened | eadi ng pocket
1804a, Atldestespectbacbpaiing statidds 808580808b, th&Hidsfoil il 820an 182615 whtihdse t he

gecgl.;(é 8 ?%%8\'\‘11%’21%085% r(])?deac. ts InS 16880(%% O1f80t1gear%pggeelgblfgegé\?agl?é/ gg(:)Lu?t43

15 beak 1810a, 1810b. The resulting empty base foil 1821a, 1821b coils up in
respective base take-up chambers 1814a, 1814b. Base foil anchor 1815a, 1815b
anchors the end of each respective base foil 1821a, 1821b in its chamber 1814a,
1814b. The used lid foil 1820a, 1820b feeds over its respective beak 1810a, 1810b
and coils about its respective ‘collapsible wheel’ form lid take-up spindle 1816a,

20 1816b in its lid foil take-up chamber 1818a, 1818b. Guide wall 1807 guides the used
lid foil 1820b of the second strip 1801b away from the first lid take-up spindle 1816a
and towards its respective take up spindle 1816b and chamber 1818b.

In use, the dispenser is primed by common actuating lever 1826 located on the side
25 of the dispenser to drivably actuate each lid-take up spindle 1816a, 1816b to
advance each blister strip 1801a, 1801b, thereby causing the leading pocket 1804a,
1804b thereof to be peeled open. To access the contents of the opened pockets
1804a, 1804b, the patient then breathes in through the outlet 1824. This results in
negative pressure being transmitted through manifold 1822 to the dispensing
30 chamber 1809 and opened leading pocket 1804a, 1804b of each strip 1801a, 1801b.

This in turn, results in the medicament powder contained within each of the opened
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pockets 1804a, 1804b being drawn out through the comon manifold 1822 to
the outlet 1824 and hence to the patient as an inhal ed conbi nation

medi canervodo®el743t  be appreci ated that, m xi ng of each yepairas/elsys
del i vered conponent of the conmbi ned nedicanent product happens as the
powder is transported from each opened 5 pocket 1804a, 1804b to the outlet
1824. Figure 19 illustrates a sectional view of base unit 1900 of a

medi cament di spenser according to the invention. In use, a protective
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foils l@ZKetaLSQE@MSMdeothB butidtl n82deal at Ieast all of 15 the pockets 1904a,
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1905a, 1905b and guiding wall 1907a, 1907b that generally act to define
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tral Wy t,at 1908. f, the i
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theyd i1doh B'dre b%%ﬁi@nea%b@t %Tﬂaﬁé‘ﬁ?hf Rbles H¥Daa 1 9029%%@%§é uﬁft 18aph strip
1901a, 1901b are peel ab lﬁ separabl'e about beak 1910a, 19 . I'n contrast

to t hEashthigienstip éQOH, bohas @ coabiraigusdpop foren. renatlis tmgeyare@pb sP#p base

' Cont FATBIRes Ak EuR Ry S} fh P 1aPfé Oz PN BobkelstebBar o0 4b 1, 1
cont | Rtoritéinly inaivaRiitedrariged elaly tHeemdioroe 0P RS difgth Nance strp 80Rd 2,

1901b is further advanced. The ne base foil take- up

chanbéi 1920g, 628D aaNEeR 4o 1 BRI &t Tlal & @ )naly SaR LIRS obPRed.
b 0
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the shape of each loop 1901a, 1901b when housed in the dispenser unit 1900.

Each blister strip 1901a, 1901b engages in respective multi-pocket index wheel

20 1906a, 1906b, and successive pockets are thereby guided towards a central opening
station 1908. The rotation of the index wheels 1906a, 1906b is optionaily coupled
together. At the opening station 1908, the lid foil 1920a, 1920b and base foil 1921a,
1921b parts of each strip 1901a, 1901b are peelably separable about beak 1910a,
1910b. In contrast to the embodiment of Figure 9 (for example), the resuiting empty

25 base foil 1921a, 1921b is not coiled up. Rather, because it is joined (in ‘continuous
loop’ fashion) to the tail-end of the strip 1901a, 1901b it continues to be transported
through the dispenser as the strip 1901a, 1901b is further advanced. The need for
any distinct base foil take-up chamber (e.g. see chambers 914a, 914b of Figure 9) is
thereby avoided. More conventionally, the used lid foil 1920a, 1920b feeds over its

30 respective beak 1910a, 1910b and coils about ‘collapsible wheel’ form common lid
take-up spindle 1916 in the common lid take-up chamber 1918.
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59 WD 03/061743 PCT/ EP0O3/ 00598 1In use, the dispenser is primed by
actuating lever 1926 |ocated on the side of the dispenser to drivably

act uat e twe mneen3 wheel s 1906a, 1906b t o advance each bl i ®arepozvospp 1901a,
1901b, thereby causing the | eadi ng pocket 1904a, 1904b thereof to be 5
peel ed open. To access the contents of the opened pockets 1904a, 1904b, the
patient then breathes in through the outlet 1924. This results in negative
pressure being transmtted through manifold 1922 to the opened | eadi ng
pocket 1904a, 1904b of each strip 190l1a, 1901b at the opening station
1908. This in turn, results in the nedicanent powder contained w thin each

of thenepengte @wpbﬂhér 59Prmed 1904btuktinheéveg TO2®Mbcatsd bArtREddd e tigeonmon
manifold 1922 to the outlet 1924 and hence to the patient as an inhal ed
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provi e nmeans for accessing the nedi canent contal ned wthi
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1904b to the outlet 1924.
15
Figure 20 illustrates a sectional view of base unit 2000 of a medicament dispenser
that employs a development of the continuous loop concept of the dispenser of
Figure 19. In particular, each blister strip 2001a, 2001b thereof has a continuous
loop form comprising both a continuous loop of base foil 2021a, 2021b having
20 pockets 2004a, 2004b for containing medicament arranged along the majority of its
length; and a corresponding continuous loop of lid foil 2020a, 2020b provided to the
looped base foil 2021a, 2021b to seal all of the pockets 2004a, 2004b thereof. As will
be appreciated from the more detailed description provided below, the means for
accessing the medicament contained within the pockets 2004a, 2004b is also subtly
25 different in that opened pockets 2004a, 2004b are generally resealable once

medicament has been accessed therefrom.

In use, a protective cover (not shown) would be provided to the base unit 2000 of the
dispenser of Figure 20. First and second continuous loop form medicament-
30 containing blister strips 2001a, 2001b are positioned about left and right lobes
2002a, 2002b of the base unit 2000. Within the dispenser each strip 2001a, 2001b
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30 containing blister strips 2001a, 2001b are positioned about |eft and

ri ght | obes 2002a, 2002b of the base unit 2000. Wthin the di spenser each
strip 200W@,038601b 60 WO 03/061743 PCT/ EP03/ 00598 snake®carepasiooshgib
2005a, 2005b and gui ding wall 2007a, 2007b which generally define the
shape of each | ooped carrier 2001 a, 2001 b when housed in the dispenser
unit 2000. 5 Each blister strip 2001a, 2001b engages in respective

mul ti - pocket index wheel 2006a, 2006b, and successive pockets are thereby
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t ake- wedgh&0d€a, 261Gp lm&&bﬁwﬁenéh@Iameogmlbd(ﬂmﬁaga@@b ghd agefits t ake- up

F1 gur 80375 2028 8 RySUGT B0 A6 okl ORI feflind KT et By

act uapppa, | 2u21h 24P Iib ofedt ZxboaN Zd2©bsa§l§)c@éteﬂ hmer@lm&peam@ erott €viledi vpbl y
actuate the index wheels 2006a, 2006b to advance each blister trhlgg 20014,

2001bRathess begaesaboiiyateniginasadn rgpriiserus 'QszfQSh'QOb%fh%@”e%Td obt
15 strip 2001a, 2001b they continue to be transported through the dispenser as the strip

2001a, 2001b is further advanced. As such further advancement draws these
component parts of the strip 2001a, 2001b into contact with the respective index
wheels 2006a, 2006b the lid foil 2020a, 2020b is pushed back into contact with the
empty base foil 2021a, 2021b as it is sandwiched between index wheel 2006a,

20 2006b and curved wall 2009a, 2009b provided circumferentially thereto. The need
for any distinct base foil take-up chamber (e.g. see chambers 914a, 914b of Figure
9) and lid take-up spindle and take up chamber (e.g. see spindie 916 and chamber
918 of Figure 9) is thereby avoided.

25 In use, the dispenser is primed by actuating lever 2026 located on the side of the
dispenser to drivably actuate the index wheels 2006a, 2006b to advance each blister
strip 2001a, 2001b, thereby causing the leading pocket 2004a, 2004b thereof to be
(at least, temporarily) wedged open. To access the contents of the opened pockets
2004a, 2004b, the patient then breathes in through the outlet 2024. This results in

30 negative pressure being transmitted through manifold 2022 to the opened leading
pocket 2004a, 2004b of each strip 2001a, 2001b at the opening station 2008. This in
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(at least, tenporarily) wedged open. To access the contents of the opened
pockets 2004a, 2004b, the patient then breathes in through the outl et

2024. Thiworessl7s in 30 negative pressure being transn t tred/HPos/onsgh

mani fol d 2022 to the opened | eading pocket 2004a, 2004b of each strip 2001
a, 2001 b at the opening station 2008. This in 61 WO 03/061743

PCT/ EPO3/ 00598 turn, results in the nedi canent powder contained within each
of the opened pockets 2004a, 2004b bei ng drawn out through the comon

mani f o 2 fé"ﬁw - 1 en an. i nhal ed
conbi ngl?%%ﬁg%mgﬁﬁﬁwyc@?'ﬁ%%ﬁ r&ngr ecl a tglél1 %%Car{) B’t fr@x‘?%%%fpogkg{%

s epaL aleDga,d2004bdvaing cloapn rmgh%hmlﬁghi hrehmnmiongdaﬁifcﬂﬁ@imﬂr’tﬁ nhe bﬂﬂ?é’tlgt?mh apﬁens
as the er ig transpaorte romea opened .. pocket 2004a, 2004b to the
out | or aBgohshoe: tey e FRREAG e a bRy SPEwHatsh Gwdicancttderrodd be

exanpl | ' ' | h of a
Strip FOPIScRAc® Ie, MRS ook MebStIBl UYL PYPPehSfL Bl EorBie
conpéngmdicagnendapgoduct thappeasi ge tbe powdebls tsnsppried aftsmo etcth agesmiealg

mechani sns. di nsers of, Figures 21 and 22 both enploy alternative
corrpenEQ?‘f%&Bﬁgan%&f‘g) B e‘%heféﬁé’%-bl e wheel' lid spindle drive of for
exanple, Figure 9. 15 Figure 21 illustrates a sectional view of base unit

2100 of a medi canent dispenser. according to the invention. In use, a
pr ot ecAswdll @beady Leoappresiatgd flom gatier gesaringsdexaroplesetheasecdito enQure0.

First e . redi t- t al ni blister. strips.2101 a, 2101 b are
pos: 1 CRETEIRRIE SRR, aR; ol s8G aibertisemant oot o8 « ne
baseounbtestafRe tHeaobe fi ikt @@mb@nealmg meadd 0h heCdEAg? of JuithBRPSEDI Ve
mul ti-pocket 20 index wheel 21Q06a, 2106b, and successwesfockets are

t her ebifaBsRAUbPPEMNRE MEchantsa: ridle digpemsass |G ddauresetit AgdsiZabotbremplog. The

a t hediagie o lEFsatiGhia 6y FRPSIS (ARIORE g B ECo} B
2121a, exddple, payure 90f each strip 2101a, 2101 I b are peelably separable

about beak 2110a, 2110b. The resulting enpty base foil 2121a, 2121b 25
coils up in respective base take-up chanbers 2114a, 2114b. The used |lid

foi l;52ER0fe 21 illustrates a sectional view of base unit 2100 of a medicament dispenser

according to the invention. In use, a protective cover (not shown) would be provided

to the base unit 2100. First and second medicament-containing blister strips 2101a,

2101b are positioned within respective left and right chambers 2102a, 2102b of the

base unit 2100. Each blister strip 2101a, 2101b engages in respective muiti-pocket

20 index wheel 2106a, 2106b, and successive pockets are thereby guided towards a

central, double-lobed opening station 2108. The rotation of the index wheels 2106a,

2106b is optionally coupled together. At the opening station 2108, the lid foil 2120a,

2120b and base foil 2121a, 2121b parts of each strip 2101a, 2101b are peelably

separable about beak 2110a, 2110b. The resuiting empty base foil 2121a, 2121b

25 coils up in respective base take-up chambers 2114a, 2114b. The used lid foil 2120a,

| 2120b feeds over its respective beak 2110a, 2110b and coils about lid take-up
spindle 2116a, 2116b in its respective lid take-up chamber 2118a, 2118b.

Located between each respective beak 2110a, 2110b and lid take-up spindle 211643,

30 2116b is a spring-loaded tensioner 2117a, 2117b. The function of the tensioner is to
ensure a roughly constant driving tension is providable to strip 2101a, 2101b by its
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2120b feeds over its respective beak 2110a, 2110b and coils about lid
take-up spindle 2116a, 2116b in its respective |lid take-up chanber 2118a,
2118b. Lowatosméiret ween each respective beak 2110a, 2110b aaa/HpPosiodsake- up
spindle 2116a, 30 2116b is a spring-loaded tensioner 2117a, 2117b. The
function of the tensioner is to ensure a roughly constant driving tension
Is providable to strip 2101 a, 2101 b by its 62 W 03/061743

PCT/ EPO3/ 00598 1id take-up spindle 2116a, 2116b over the course of an

entireStr e apk i gul e [ r S to.cC sate for
the vaeE IRSup e, 2M1af S 6L Rer tBPoheE, BB, SFl: st WRAR Y
ef f ectparicuiamdiheg telisioredre acisf te@asimparisaté efor 1théavariickbin agrives agnsibd f oi |
2120a, 2120b ralg'uall beco_meg \grﬁapped t here around. Thus, 5 uniform

i ndexia%§oeRtechwih dhe jrigreassiindhe efigelive winding diamsiearheach seindiend! Bigi r e
stripod . ; oA ' i ' ' 26
| ocat e2c} 1?2%%%&43@' eﬁ)gfzjtzlr?g’ Q?@%Qﬁag%;ra ”?ggglr)'?ﬁ\%gt\)/ﬁ ép %‘? %ng%géﬁ&ﬁ%ake up
spi rdlurif2drh6adexng ©b each athipadt®! &0 1bIap besheintained pvat @He entir21€fp b,

t her eg Eusi ng the | eadi ng pocket 2104a, 2104b thereof to be peel ed open.
The r %’b@ tive spring-loaded tensioners 2117a, 2117b provide any necessary
drive conpensation, as described above. To access the contents of the
opened pockets 2104a, 2104b, the patient then breathes in through the

out | etin usg24he Tidpensesis pdmed hiegealuiatieg fevars2it26 locatey pnatherside ed théir ough

ifold 2122 tq.15 th . ' t 4 4b of h stri
2101 aispstertp duvath A6 RRT Rch Ui Bhel SRBAR 2Hfe 1 1Bhtq 2dfaadf pech ¢ he
medjc disRl sRVEe0 18 0nEibh askreby 0siggthe %adiﬁ%?o@l@&r@m@%@% tRdba, 2104b
bei ng drawn out through the comon nmanifold 22 to the outlet 2124 and

hence t@ et heelpdtonan: espeativg earie@diradest tesaiongesi2d Afen2 1 tifls erovide be

cono oo Tbes el blhs RRD et RacbRY otk 16 besP TR fom cach
openethgopkatd Zidbkets 21046 2104 eheyatieht ZHetbrdaitiges 4 AZroubh UuBkraltes a

sectignal view of base unit 2200 of a, nedi canent di spenser _ according to
the i Bieft ifBiS. rasyltad negaliye, peassuie bekgetransisitedbigpghwaianifolse2 44 \e ded

15 the opened leading pocket 2104a, 2104b of each strip 2101a, 2101b at the opening
station 2108. This in turn, results in the medicament powder contained within each of
the opened pockets 2104a, 2104b being drawn out through the common manifold
2122 to the outlet 2124 and hence to the patient as an inhaled combination
medicament dose. It be appreciated that, mixing of each separately delivered

20 component of the combined medicament product happens as the powder is
transported from each opened pocket 2104a, 2104b to the outlet 2124.

Figure 22 illustrates a sectional view of base unit 2200 of a medicament dispenser
according to the invention. In use, a protective cover (not shown) would be provided
25 to the base unit 2200. First and second medicament-containing blister strips 2201a,
2201b are positioned within respective left and right chambers 2202a, 2202b of the
base unit 2200. Each blister strip 2201a, 2201b engages in respective multi-pocket
index wheel 2206a, 2206b, and successive pockets are thereby guided towards a
central opening station 2208. The rotation of the index wheels 2206a, 2206b is
30 optionally coupled together (e.g. via a suitable gear train). At the opening station
2208, the lid foil 2220a, 2220b and base foil 22213, 2221b parts of each strip 2201a,
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25 to the base unit 2200. First and second nedi canent-containing blister
strips 2201 a, 2201 b are positioned within respective |eft and right
chanber s ¥P03a6172202b of the base unit 2200. Each bl i st erCIIEPOPOEZOL a,
2201b engages in respective nulti-pocket index wheel 2206a, 2206b, and
successi ve pockets are thereby guided towards a central opening station
2208. The rotation of the index wheels 2206a, 2206b is 30 optionally
coupl ed together (e.g. via a suitable gear train). At the opening station

L%, 3050 b o S S O o i e
separ afoll zghey 2204 BkcARLOB. in 284H8utivENsadee Bkl i Shambleys 2298, bghhgf&ﬁla,

2221b coils up in resgectlve base take-up chanbers 2214a, 2214 ase
foi | arRSeolollBNOkgr 22498H23hethanehamdhe mindosf eagtnraspsptive base feik222t4,|

Fecds AP TS Brbbel NG 2B STE s e8 ol 43P, 4 2okiloees ciRfun o

t akes uRspOttve o2 20104, 2210h bk eollp apbanbemnish k8 taldap!dpthdidlee1Banspi ndl e
2216 is provided with a centrally-located torsion spring 2217. The

f unct i lshtake-uprehanabesi 241 &pring 2217 is to ensure a roughly constant driving
10 tension is providable to each strip 2201 a, 2201 b by the lid take-up
spindl e 2216 over the course of each entire strip length. In particular,

t he t ofte linhtake-umgpkile’ 22¢6 & povideanpitinsatentfally-ddeted adisin Spring2217.ve

t ensi a so%j ated with the incrﬁgiﬁ .n the effective w nding dianeter of
the |id'q dweetiop Spitheiitersion r58g li§ dof%?%ezweaghlyzmrgtr ddviag| y

bec ; i T Ik R rin 4 Lpa_ f rip 2201
n 005 RORRE BV daE 151oBLR Sl 20 1c, 2CHBIHY MBIRSREAE) iR 2218 ek

di spertbercoussepoi eadh lentise tstript lemgth.dnepartie@ér, | the adbesiorspting 221deactd tohe

di t i | tuate the |jd-tak . spi.ndle 2216 to ad h
bl + ot dprirerpels 595 el VA5 i e, R atRiBR OMIE 4% Teerpoes o Bsoaa
2204b drRefieeiwih@nbedidfhatsebe theO€takellp dpiidit IR 184S NBeBCHP ik B4 de any

necessazrgy drive conpensation, as described above. To access the contents
of t he2ZgPbngi@dpatik desopEsiwragpegsthere areupdt Teus, wnErTbinsexingsof gachr ough

the 18 léttrjir? EZ&@,AZZOTIW rﬁagl %%%gﬁtéiﬂe@ 598! f.hgeentire strip length.

In use, the dispenser is primed by actuating lever 2226 located on the side of the
dispenser to drivably actuate the lid-take up spindle 2216 to advance each blister
strip 2201a, 2201b, thereby causing the leading pocket 2204a, 2204b thereof to be
20 peeled open. The torsion spring acts to provide any necessary drive compensation,
as described above. To access the contents of the opened pockets 2204a, 2204b,
the patient then breathes in through the outlet 2224. This results in negative
pressure being transmitted through manifold 2222 to the opened leading pocket
2204a, 2204b of each strip 2201a, 2201b at the opening station 2208. This in turn,
25 results in the medicament powder contained within each of the opened pockets
2204a, 2204b being drawn out through the common manifold 2222 to the outlet 2224
and hence to the patient as an inhaled combination medicament dose. It be
appreciated that, mixing of each separately delivered component of the combined
medicament product happens as the powder is transported from each opened
30 pocket 2204a, 2204b to the outlet 2224.
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pressure being transmtted through manifold 2222 to the opened | eadi ng
pocket 2204a, 2204b of each strip 2201 a, 2201b at the opening station
2208. Thiwoim/otwmn, 25 results in the nedi canent powder caaraiPo®dosest hin
each of the opened pockets 2204a, 2204b being drawn out through the conmon
mani fol d 2222 to the outlet 2224 and hence to the patient as an inhal ed
conbi nati on nedi canent dose. It be appreciated that, m xing of each
separately delivered conponent of the conmbi ned nedi canent product happens
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take-up chamber 2318
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In use, the dispenser is primed by actuating lever 2326 located on the side of the
dispenser to drivably actuate the lid-take up spindle 2316 to advance each blister
strip 2301a, 2301b, thereby causing the leading pocket 2304a, 2304b thereof to be
peeled open. To access the contents of the opened pockets 2304a, 2304b, the

20 patient then breathes in through the outlet 2324. This results in negative pressure
being transmitted through manifold 2322 to the opened leading pocket 2304a, 2304b
of each strip 2301a, 2301b at the opening station 2308. This in turn, results in the
medicament powder contained within each of the opened pockets 2304a, 2304b
being drawn out through the common manifold 2322 to the outlet 2324 and hence to

25 the patient as an inhaled combination medicament dose. Mixing of each separately
delivered component of the combined medicament product happens as the powder
is transported from each opened pocket 2304a, 2304b to the outlet 2324,

Figure 24 illustrates a sectional view of base unit 2400 of a medicament dispenser

30 according to the invention. In use, a protective cover (not shown) would be provided
to the base unit 2400. The dispenser is provided with a single combination strip 2401
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20 patient then breathes in through the outlet 2324. This results in
negative pressure being transmtted through manifold 2322 to the opened

| eadi ng pwoleweZd®4a, 2304b of each strip 2301 a, 2301b @CTiEPE3/0FeRI NQ
station 2308. This in turn, results in the nmedicanent powder contained

wi thin each of the opened pockets 2304a, 2304b being drawn out through the
common mani fold 2322 to the outlet 2324 and hence to 25 the patient as an

i nhal ed combi nati on nedi canent dose. M xing of each separately deli vered
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30 according to the invention. protective cover (not shown) would
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their length and that when mating 5 together one effectively acts as a '|id
foil' for the other. In use, the conponent foils 2420, 2421 are each
| oaded hei dinal dnédicament-ventaodmge blistey steip. 24Heischositionedi widhiaribad chamber ng

bl i st 401 i s tione thin | er... 2402 of th se unit
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are t herebBy gui ded towards a central opening stafion 2408. It w Il be noted

t hat poekétsdue thaellysguided dowauiseh cantalappemae ¢tatione2408. slt wdll badotgdhost
touchln one anothe 406b
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strip 2401. At the opening station 2408, the first 2420 and second 2421

foi | benglighditousaftregistration Wity eac atier de agsemmaedate thedapaning e} r om t he
Ot el il R g o dide B2 860, Yo4l0qb' 57 thé 2thip 3461 ALink ity station 2408, the

first 2420 and second 2421 foil component parts of the strip 2401 are peelably
separable one from the other. The resulting empty foils 2420, 2421 coil up in
respective take-up chambers 2414a, 2414b.

20 In use, the dispenser is primed by actuating lever 2426 located on the side of the
dispenser to drivably actuate both index wheels 2406a, 2406b to advance each foil
component 2420, 2421 of blister strip 2401 thereby causing the leading pocket
2404a, 2404b of each to be peeled open. To access the contents of the opened
pockets 2404a, 2404b, the patient then breathes in through the outlet 2424. This

25 results in negative pressure being transmitted through manifold 2422 to the opened
leading pocket 2404a, 2404b of each foil 2420, 2421 at the opening station 2408.
This in turn, results in the medicament powder contained within each of the opened
pockets 2404a, 2404b being drawn out through the common manifold 2422 to the
outlet 2424 and hence to the patient as an inhaled combination medicament dose. |t

30 be appreciated that, mixing of each separately delivered component of the combined
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respective take-up chanbers 2414a, 2414b. 20 In use, the dispenser is
primed by actuating | ever 2426 | ocated on the side of the dispenser to

dri vabl y wotlaatsbot h i ndex wheel s 2406a, 2406b to advancecampas/basps
conmponent 2420, 2421 of blister strip 2401 thereby causing the |eading
pocket 2404a, 2404b of each to be peel ed open. To access the contents of

t he opened pockets 2404a, 2404b, the patient then breathes in through the
outlet 2424. This 25 results in negative pressure being transmtted through

fol d 2422 i d kel 2404a . 2404b of each fojl ,
2421 dnedigaBRb APt Bens, A8ee FRAPESI T GRrERosEl o ($achEPeed camont

powder, &@@ﬁyg@dgm@nblt@tmgmamz{zﬂhe opened pockets 2404a, 2404b being
dr awn out t hrough the conmon nanifold 2422 to the outlet 2424 and hence to

the patient as an inhal ed conbi nati on nmedi canment dose. It 30 be appreciated
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gure 25a illustrates_a sectional view of base unit 2500 of a nedi canent
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Splnd| I gure spring tension' .g. spring-1oaded tensioner
2117a,spin2llel B1600f IFiguree9 P br dsprings mrmmn’n(l@ @ 249pring-logidgdr engwnen@iridaches.

First ond d| carrent C bl er str s 2501 a, 2501 b are
pOSi tlﬁﬂge O? P@%EFB%% Fﬁ%ﬁ 2?58990(%7 ers 2502a, 2502b of
t he base unit 2500 Each blister strip 2501la, 2501b engages in respective

mul ti-pocket index wheel 2506a, 2506b, and successive 1p ockets are thereby
gui de(fmsbmdc@comarmaducgnmgcpn@mmg blister strips 2501a, 2501b are positioned

15 within respective left and right chambers 2502a, 2502b of the base unit 2500. Each
blister strip 2501a, 2501b engages in respective muilti-pocket index wheel 2506a,
2506b, and successive pockets are thereby guided towards ‘variable position’

opening station 2508.

20 Turning to Figure 25b, the opening station 2508 may be seen to comprise cruciform
chamber 2509 which in use, locates adjacent opened leading pockets 2504a, 2504b
of each strip 2501a, 2501b. The cruciform chamber 2509 is provided to bi-pronged
2571a, 2571b carrier bob 2570 which is spring 2572 mounted within the dispenser
unit 2500 such as to be movable along its sprung axis. Arc element 2573 abuts the

25 index wheels 2506a, 2506b to assist registration of the cruciform 2509 with the

| opened leading pockets 2504a, 2504b.

At opening station 2508 the lid foil 2520a, 2520b and base foil 2521a, 2521b parts of
éach strip 2501a, 2501b are peelably separable about beak 2510a, 2510b. The
30 resulting empty base foil 2521a, 2521b coils up in respective base take-up chambers
2514a, 2514b. The used lid foil 2520a, 2520b feeds over its respective beak 2510a,
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opening station 2508. 20 Turning to Figure 25b, the opening station 2508
may be seen to conprise cruci form chanber 2509 which in use, |ocates

adj acent wpanwediheadi ng pockets 2504a, 2504b of each striPeTAR0L/00592501b.
The cruci form chanber 2509 is provided to bi-pronged 2571 a, 2571b carrier
bob 2570 which is spring 2572 nmounted within the dispenser unit 2500 such
as to be novable along its sprung axis. Arc elenent 2573 abuts the 25 index
wheel s 2506a, 2506b to assist registration of the cruciform2509 with the
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enpty base foil 2521 a, 2521 b coils up in respective base take-up chanbers
2514a, 2514b. The used lid foil 2520a, 2520b feeds over its respective beak

respodt 198 FRAPRAEHGES ol &S0t sethi A8 2585 ol th ko

2518a,0f 2h&8llispéiisatstd, diiveblgi sqpeateesadts (nor- ﬁemadsybleombnfoamt) URt-iake lgver
2526 | ocated on the side 5 of the di s%enser to drivably actuate each
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slpﬁﬁldga”ﬂ@ef Cﬂz)g g% égig%?ﬁi%k? sndgiinegd B}‘ng ﬁs‘gﬁmelt%f phithe f@%ﬁ’éﬁ 2520b
wr aﬂp%maerzm6anﬁ%t9nb.haﬁéﬁfvﬂ&¢ th&ﬂcds%asﬁ‘cﬁ ¥ bB26aCchsagh Wp@@d Peré

consequence of thi's increase, each strip 2501a, 2501b will advanced
sli gh1a|rguﬁd1+ﬂ1®eefocmlnee&aseswtuﬁeqadnactuamlma@\ss arcoasdquemaaofmwﬁmeeasecat i on

of the o ened O4a, 2504b is .cgn u |y noved, To_co sate
For ¢ BROR B Enead 4250 T MLFE SencedrSIongy dEReh 1L e oA BEERIEET o
moves gchhtighr @ndetidl leffdchife CREALGE HOBE Soiierdl @ockels0 PHRaa! \/23304ba|§n9 its
sprung 2572 axis to ensure that position of the cruciform
consequently moved. To compensate for this movement the ‘variable position’
15 opening station 2508 also moves. In more detail, the carrier bob 2570 moves
progressively along its sprung 2572 axis to ensure that position of the cruciform

chamber 2509 always matches that of the opened pockets 2504a, 2504b.

To access the contents of the opened pockets 2504a, 2504b the patient breathes in

20 through the outlet 2524. This results in negative pressure being transmitted through
manifold 2522 to the cruciform chamber 2509 and opened leading pocket 2504a,
2504b of each strip 2501a, 2501b. This in turn, results in the medicament powder
contained within each of the opened pockets 2504a, 2504b being drawn out through
the common manifold 2522 to the outlet 2524 and hence to the patient as an inhaled

25 combination medicament dose. It be appreciated that, mixing of each separately
delivered component of the combined medicament product happens as the powder
is transported from each opened pocket 2504a, 2504b to the outlet 2524,

it may be appreciated that any of the parts of the dispenser or cassette that contact

30 the medicament suspension may be coated with materials such as fluoropolymer
materials (e.g. PTFE or FEP) which reduce the tendency of medicament to adhere
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chanber 2509 al ways matches that of the opened pockets 2504a, 2504b. To
access the contents of the opened pockets 2504a, 2504b the patient breathes
in 20 thwouglet7ae outl et 2524. This results in negative pcagPos/ersbei ng
transmtted through nmanifold 2522 to the cruciform chanber 2509 and opened
| eadi ng pocket 2504a, 2504b of each strip 2501 a, 2501b. This in turn,
results in the nedi canent powder contained within each of the opened
pockets 2504a, 2504b being drawn out through the comon nanifold 2522 to

the oytlet 2524 en a combi nati on
medi c { O- 4o8e. rﬁ?\?abgg p%@ﬁr@%’? gfsgp ﬁ%%af’\éatms% il atbgg?{ %8’? 51”9?9&9

del i veiepddesiraPrRvbntnt chersemiatiosd Fiietb s woatings asiiCthehsiBREDE applibie
powder is transported from each opened pocket 2504a, 2504b to the outl et

2524. tq enh@@cqoﬁlcappalezqrﬁ@@canmabnms 6.9t Rilicene od) wsed feraduspdristionabr

casse 30 the medi canent suspension nmay be coated with
mater%éﬁtggggéﬁgggé%%bropol ynmer materials (e.g. PTFE or FEP) which reduce

t he st endency of nmedi canment to adhere 68 WD 03/061743 PCT/ EP03/ 00598

t hereto. Any. novabl e arts al so _have coatin lied thereto ch
enhandBe MAdicAMaY diste feRia0: 18 SLEleL o SR e e GE R,
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silicone ol tor ce friction contact as necessary.

medi cang rmhmihie pbsisectivef pulimenanvdiseasen(GCGPBW, hrabtkitié anddihestinééctigneedi canment
conbi nations, particularly for the treatnment of respiratory disorders such

as asthma and chronic obstructive pul nonary di sease (COPD), bronchitis and

chegt 'ga&gfrrqt@%dié&néﬁ@rmayItmseba%éléc@é@rrbm rfayekmﬁleb%nétﬁe%se@qrom for

exanp gesics, e.g., ~codeine, dihydronorphine, ergotan ne ent anyl
or nocpdeine; dmygrmmrmmmgaaraotaonee, fe@t@ﬂyl qmmormreanarzgwalamreeagat@gs e. g

OBy Sl . B AR oo KRB 150 B SR KBl 6 ©
st r ephedyEomil (. PAoMREsEgRim balk): @@Mﬁfeaw@samg rephalbsgones, .@emmmst ani nes,
e.g., 15 nethapyrilene; anti- inflammtories, g becrl10rret hasone (e.g. as
the ds@e@tpmm esulphonamldes tetracyclines and pentam( ine; antihistamines, e.g.,
15 methapyrilene; anti- inflammatories, e.g., beclomethasone (e.g. as the dipropionate
ester), fluticasone (e.g. as the propionate ester), flunisolide, budesonide, rofleponide,
mometasone e.g. as the furoate ester), ciclesonide, triamcinolone (e.g. as the
acetonide) or 6a, 9o-difluoro-11B-hydroxy-16a-methyi-3-0xo-17a-propionyloxy-
androsta-1,4-diene-17B-carbothioic acid  S-(2-oxo-tetrahydro-furan-3-yl)  ester;
20 antitussives, e.g., noscapine; bronchodilators, e.g., albuterol (e.g. as free base or
sulphate), salmeterol (e.g. as xinafoate), ephedrine, adrenaline, fenoterol (e.g. as
hydrobromide), formoterol (e.g. as fumarate), isoprenaline, metaproterenol,
phenylephrine, phenylpropanolamine, pirbuterol (e.g. as acetate), reproterol (e.g. as
hydrochloride), rimiterol, terbutaline (e.g. as sulphate), isoetharine, tulobuterol or 4-
25 hydroxy-7-[2-[[2-[[3-(2-phenylethoxy)propyllsulfonyljethyljamino]ethyl-2(3H)-
benzothiazolone; adenosine 2a agonists, e.g. 2R,3R,4S,5R)-2-[6-Amino-2-(1S-
hydroxymethyl-2-phenyl-ethylamino)-purin-9-yl}-5-(2-ethyl-2H-tetrazol-5-yl)-
tetrahydro-furan-3,4-diol (e.g. as maleate); a4 integrin inhibitors e.g. (2S)-3-[4-({[4-
(aminocarbonyl)-1-piperidinyf]carbonyl}oxy)phenyl]-2-[((2S)-4-methyl-2-{[2-(2-
30 methylphenoxy) acétyl]amino}pentanoyl)amino] propanoic acid (e.g. as free acid or
potassium salt), diuretics, e.g., amiloride; anticholinergics, e.g., ipratropium (e.g. as

69



ester), fluticasone (e.g. as the propionate ester), flunisolide,
budesoni de, rofl eponide, nonetasone e.g. as the furoate ester),

ci cl esoniwe,o3tsi7asci nol one (e.g. as the acetonide) or 6aPCT/EP03/00598
9a-di fl uoro-1113- hydr oxy- 16a- net hyl - 3- oxo- 17a- pr opi onyl oxy-

androsta-|, 4-diene-1713-carbothioic acid S-(2-oxo-tetrahydro-furan-3-yl)
ester; 20 antitussives, e.g., noscapine; bronchodilators, e.g., albuterol
(e.g. as free base or sulphate) salneterol (e.g. as xinafoate)

o ruties AR D, | FRSPRL o CPRroRBm:™ BRERDRERAr P, 'cORISRS, (-0

phenyhgﬂ@@@ﬁ@bﬂm ner pprdaiisdicne;( exgnthivesaces.gt,e) aninpp Iﬁrﬁ@' CRolthe as
hydr ochl ori de rimterol, terbutaline (e.qg.. as sul phate), i soet hari ne,
t ul obmmylhaatea, lysine theophyllinate or theophyiline; therapeutic 'proteins and

) DenPEpiaes st L ingh ARt S agRioL daudsts, AR bk PRyt gAY 3 O

S- 5 becleartoa person skilled in the art that, where appropnate the medlcaments may
hydr oxynet hyl - 2- phenyl - et hyI am no) - puri néi IJ | - 2H-te azol -5-yl)
- tet bamﬁ@ﬂdnfm@ éﬁm@ ojsa#m e(@ §s aééga"n@f% k) migg ﬁ %39' 4 s e. g.

I(’IZ(?I) ng %@aér%{osne %%%r%hen ]- / [e% eggf&fsmsa?lﬁ?/ e32 {(‘i 2h¥%rates) o °h V‘p%enoxy)

acet ytHeaattivity pediarstgtbilityrofriied nprdiqeanertc acid (e.g. as free aC| d or
potassiumsalt), diuretics, e.g., amloride; anticholinergics, e.g.,
| pratropium(e.g. as 69 WO 03/061743 PCT/ EPO3/ 00598 brom de), tiotropium

at f@pwere%doa‘drﬁg&%mm o e TBRbinfiofls  cdrAprides %\&jlcaﬂﬂéﬁfé)%l'e&te%‘)ﬂ@npr
pr edni sol one; hi nes, e.g., am nophylline, choline heophyl | i nat e,

| yS| nalbuterob fsalmeterole floticasareppydpionade andebegiemetiasanst élprmol@m;te bt | des

i 11" 508 G Babered HFGERE R EuThe CRinfrEnEr SholBroiP IR RS AR BEi o) e
medi cggpidisrgy be used in the formof salts, (e.g., as alkali netal or

amne salts or as acid addition salts) or as esters (e.g., |ower alkyl
esters) or as solvates (e.g., hydrates) to optimse the activity and/or

I ons
oLl Prbtnh SRRSO rHoB S SR sppens b 4 BeyapIa o
pr opi ﬁﬂ@bmb@maimheﬁhthrfeh haysth imdladhipatopy. oTiad Ebrandhochmltdus insuitably a4 dsetaher eof
e.g., the sul phate of al buterol and the xi n'&gg
agonist, particularly a long-acting beta-agonist (L 5 SUItable bronchodilators
include salbutamol (e.g., as the free base or the sulphate salt), salmeterol (e.g., as
the xinafoate salt) and formoterol (eg as the fumarate salt). The anti-inflammatory is
20 suitably an anti-inflammatory steroid. Suitably anti-inflammatory compounds include
a beclomethasone ester (e.g., the dipropionate), a fluticasone ester (e.g., the
propionate) or budesonide or any salt or solvate thereof. One preferred combination
of components comprises fluticasone propionate and salmeterol, or any sait or
solvate thereof (particularly the xinafoate salt). A further combination of components
25 of particular interest is budesonide and formoterol or any salt or solvate thereof (e.g.

formoterol as the fumarate salt).

Generally, powdered medicament particles suitable for delivery to the bronchial or
alveolar region of the lung have an aerodynamic diameter of less than 10
30 micrometers, preferably less than 6 micrometers. Other sized particles may be used
if delivery to other portions of the respiratory tract is desired, such as the nasal
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salmeterol. 15 Preferred conponents of conbinations of active ingredients
contain a bronchodilator in conbination with an anti-inflammtory. The

br onchodi watosnei7e3 sui t ably a beta- agonist, particul arly @Crmprgs3/eashs ng

bet a- agoni st (LABA). Suitable bronchodilators include sal butanol (e.g., as
the free base or the sul phate salt), salneterol (e.g., as the xinafoate
salt) and fornoterol (eg as the funmarate salt). The anti-inflammtory is 20
suitably an anti-inflamatory steroid. Suitably anti-inflanmatory conpounds

i ncl ude, ..a bec| onethasone ester. (e.qg.. the dipropionate), a fluficasone

ot er coutf, MOGEOFPB3E ohng B divati o i S Vel b feistgo bk her eor
One prpbesprRflelyORs PRAFEAB tR4t REARAARMS afOIBINCPES tddetheCARR RS Onat e
and salneterol, or any salt or solvate thereof (particularly the xiInafoate

sal t) (cariets) waichc rdi sviiebisn feit inhalaianent Suitblefexsinientsuingludeneganic i s

budesqpi d r oot salt ol (&.9. gr not er ol
st neplifeta L AR) P ahatfts 55, s8rel” st Gt Bhe e clockie 2 e
for sejiucosey niannitok datino cidy, apd malkodaXtdns, raedi indrgehid éﬁci?fézﬁ@ S@teagn
aerodynam c di aneter of |ess than 10 30 microneters, preferably |ess than
6 m ccalpidracarbanaie or spdidn phlpriflel £3cioss ipa niglerrediexgilieRlery to ot her
portions of the respiratory tract is desired, such as the nasal 70 WD
03/ 061743 PCT/ EP03/ 00598 cavity, nouth or throat. The medi canment may be
del i vétatticlas @furtiee doavgderedt merlicamenptp aagiaraertigient tmag be epedueddt byt

medi carrents_arqi gglivered tfoget her with exciBi,ents (carriers) whjch are
sui t alSPBVeHONahn BCNILS, SiPT BHATRIRCiRY MICORiIFETRe BHIIhi F ~ 8ig¥iNG: ent s

sucfy %dﬂ%rﬁéﬁ?,cqﬁéﬂibgﬁw%néi aﬁ%{o?tékﬁﬁien ehoWISISe gy Bé‘e_eh'gilﬁ@éred agipse, S
gl ucose, mannitol, am no acids, and maltodextrins,” and I norganic excipients
such aartictddrcilemsities, sirentangss, sodihanactetistiosd ePattiwtasos@yi soraprise faetiveed

excipient, Particles of th owder e di camept and/ or exci pi ent, may be

ot odLEGaSy  SuganE: el TasEIY qUelr oy CoxBIEF o CRyPANGH B BRI m | 1 f ng
or si gnkirgble biOthAg8 iof biidry¥skillmedi canent and/ or exci pi ent powders may be
engi neered with particular "densities, size ranges, or characteristics.

Particles may conprise active
15 The excipient may be included with the medicament via well-known methods, such

as by admixing, co-precipitating and the like. Blends of excipients and drugs are
typically formulated to allow the precise metering and dispersion of the blend into
doses. A standard blend, for example, contains 13000 micrograms lactose mixed
with 50 micrograms drug, yielding an excipient to drug ratio of 260:1. Dosage blends
20 with excipient to drug ratios of from 100:1 to 1:1 may be used. At very low ratios of
excipient to drug, however, the drug dose reproducibility may become more variable.

[t will be understood that the present disclosure is for the purpose of illustration only
and the invention extends to modifications, variations and improvements thereto.
25
The application of which this description and claims form part may be used as a
basis for priority in respect of any subsequent application. The claims of such
subsequent application may be directed to any feature or combination of features
described therein. They may take the form of product, method or use claims and
30 may include, by way of example and without limitation, one or more of the following

claims:

71



agents, surfactants, wall formng materials, or other conponents considered
desirable by those of ordinary skill. 15 The excipient may be included with
t he nedi cwomaevun wel | - known net hods, such as by adm Xxi ®GI/EP03/00598
co-precipitating and the |ike. Blends of excipients and drugs are
typically formulated to allow the precise netering and di spersion of the
blend into doses. A standard blend, for exanple, contains 13000 m crograns
| actose mixed wth 50 mcrograns drug, yielding an excipient to drug ratio
of 260Q0;1. Dosage blends 20 with excipient to drug ratios of from100:1 to
1:1 m&2I8 used. At very lowratios of excipient to drug, however, the
drug dose reproduci bility may becone nore variable. It will be understood
that the present disclosure is for the purpose of illustration only and

t he i fvent fomedicemest tdispartief | foat usensyithy alural | @asgated farnproedinemest
thereto. .25 The Licati of. whi.ch this description and cl ai form part
ey bEAtTEEs 530k ey myitple Fislidt epidamelt daseh podipS dastiad iRt

appld eald ispdmrclnaviie of 8pbnsifg DaRBRAIsNAPRIN GiddePRintRYthBe ditineet ed to
any feature or conbination of featUres described therein: They may take

t he f onedicampnibdose porfisnsoearaed byecaghaphsaid fluzd medicamenuekrTiorsy sf of
exanpl e and.w th .|imtation, one or nore of the followwing clainms: 71 WO
03/ 061%2 aﬁ@ﬁ@&%ﬁ'@k‘?&% Clainms 1. A nedicanent dispenser for use with
plural elongate form nmedi canent carriers, each having nultiple distinct
medi cament dose portions carried thereby, 5 said dispenser having a

di spels$i ngarreeaixmgsstation fafireprRivag fachird the pluraldnedisamentEaineidse porti ons
caryjed by each of said plural medicanent carriers, said nechanism

con{)ri sing, a) a receiving station for receiving each of the plural

medi cairent acelgaser for relb@sing a distinehseedicamer! dase portiondfrem each wétheament

dose portion from each, of the - .
%lural med{camen carriers on receipt thereof by said receiving station;

c) an outlet, positioned to be in communication with the distinct medicament

15 dose portions releasable by said release; and

d) an indexer for individually indexing the distinct medicament dose portions of

each of the plural medicament carriers.

20 2. A medicament dispenser according to claim 1 for use with from two to four

elongate form medicament carriers.

3. A medicament dispenser according to either of claims 1 or 2, wherein a
common receiving station receives each of the plural medicament carriers.

25
4. A medicament dispenser according to either of claims 1 or 2, comprising

plural distinct receiving stations each for receiving a single medicament carrier.
5. A medicament dispenser according to any of claims 1 to 4, wherein said

30 release comprises means to access medicament carried by said medicament carrier

by a rupturing, puncturing, tearing or peeling action.
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pl ural nedicament carriers on receipt thereof by said receiving station; c)
an outlet, positioned to be in comunication with the distinct nmedi canent
15 dose pwotisons43 el easabl e by said rel ease; and d) an i n®exTa@Po/ors9s

i ndi vidual Iy indexing the distinct nedi canent dose portions of each of the
plural nmedi cament carriers. 20 2. A nedi canent di spenser according to claim
| for use with fromtw to four elongate form nedi canent carriers. 3. A
medi cament di spenser according to either of clains 1 or 2, wherein a

comon receiving station receives each of the plural medicanent carriers.
25 4. A nedi canent dispenser according to either of clains | or 2,

conpri 8i ng Aphedighméing dispehseeteetiainm§, shatein 3aicrslbadotompeisty anketersi ngl e
nmedi capent carrier. 5. A@maebjj cament di@z_geaéer according to any of clains 1
to 4, M&esRg sppd a peelaklieddister Ship forggedieament 6aHtetess nedi cament carri ed
by sai d nedi canent carrier by a rupturing, puncturing, tearing or peeling
action. 72 WD 03/061743, PCT/ EP03/ 00598 6. A nedi canent dispenser to claim
5, wheFei n Aanedicameasdispenpen aoeerdingéebry of tlaimpddbid)gviagraintsaid petdtabl e
blister strip form nedi amsn}g. carrier.. 5 7. A gﬂedi c?rrent dj. spense

accor diSn@ Sidie spmspon oxtigl Whichy commipricaies Wit e gistieet megicemgmi §1as€c ommon
out | et noMidIhS HNGABTYEEgases Wi th the distinct medicament dose portions on
their Pel ease. 8. A nedi canent dispenser according to claim?7, wherein said
common outlet is 10 shaped to encourage m xi ng of said rel eased nedi canent

dose pgrtions. 2. A i cament _di spenser according.to .any of clains. | to 8,
Wherel o ohapdcameE RIspeRTeaeoaaaN0 G T WGP SHEesAeR OCE i or .
15 39. sifap tocélr%ﬂPac]gB ﬁ%ﬁé‘éfséi@%fefé’s@@rﬁé?ii@éiﬁe@ﬁdééea;béﬁiphs.t0 8, conprising
pl ur al istinct indexers each for indexing a single nedicanment carrier.

11. A nedi cament di spenser according to claim 10, wherein said plural

di sti n§.t A medicament dispenser according to any of claims 1 to 8, wherein a single

indexer indexes each of the plural medicament carriers.

15 10. A medicament dispenser according to any of claims 1 to 8, comprising piural

distinct indexers each for indexing a single medicament carrier.

11. A medicament dispenser according to claim 10, wherein said plural distinct
indexers are mutually coupled.
20

12. A medicament dispenser according to claim 1, for use with plural blister strip
form medicament carriers, each having muitiple distinct pockets for containing
medicament dose portions, wherein said pockets are spaced along the length of and
defined between two peelable sheets secured to each other, said dispenser having a

25 dispensing mechanism for dispensing the medicament dose portions contained

within said plural medicament carriers, said mechanism comprising,

a) an opening station for receiving a pocket of each of said medicament carriers;
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i ndexers are mutually coupled. 20 12. A nedi canment di spenser according to
claim1, for use with plural blister strip formnmedicanment carriers, each
havi ng mmwbDioploel7ds sti nct pockets for containing nedi canePCTdPI®0(Eesti ons,
wherein sai'd pockets are spaced along the |l ength of and defined between
two peel abl e sheets secured to each other, said dispenser having a 25

di spensi ng nechani sm for di spensing the nedi canent dose portions contai ned
wi thin said plural medicanment carriers, said mechani smconprising, a) an

opening station for recejving a pocket of eac f, sai di canent .carriers;
B NPB31 08 PAReHeEs BS) BuBsders BASe sBrer ambai i ikt of & RARKELBNIShAse
sheet e R@kﬁ s 1 i i« openi ng
stati Q%Q grgn;gge '?ﬁgﬂaﬁﬂgt@gﬁc aEl l%\’gléd?g)ﬁeeﬂﬁégﬁgﬁﬁ%ﬁ%‘; %iétj?h(%bots‘%fgglr?osuch a
pockeshed, t) open such atpockelsi ti oned to be in communication with an opened

pocket through which a user can access a nedi canent dose portion from such
an opened pocket; and d) an indexer for individually indexing the distinct

pockets of apafiiledf pééﬁtﬁ:@ditroatbe i ot SaRIM wﬁ]@rafd @?émed%o}gi@et%ﬁéd‘g‘—ﬁmnt

di spenser according to claim112, for use wt romtwo to four Dblister

st r i pwhichba Lser Kaneaticeasenmedioap@nd slosadqastian Aym sueh Eneppefecpackat; 12 or

13, mhe&ein a common opening station receives each of the plural blister

stripgn 15. A medi canent di spenser according to either of clainms 12 or 13,

conprising plural distinct opening stations each for receiving a single

blister strip. 20 16. A medi canent_ di spenser accordingeto any of clainms 12
n

to 15d) whepBiindexgrdor dpbvidugfiysingdexivg the dislingl Rockpisnpheash ofitReehdal . 17. A
neqiocméar#ér?tpced?ﬁ&rs. according to claim 16, wherein said novabl e

13. A medicament dispenser according to claim 12, for use with from two to four

blister strips.

15 14. A medicament dispensér according to either of claims 12 or 13, wherein a

common opening station receives each of the plural blister strips.

15. A medicament dispenser according to either of claims 12 or 13, comprising
plural distinct opening stations each for receiving a single blister strip.

20
16. A medicament dispenser according to any of claims 12 to 15, wherein said

opening station is movable within the dispenser.

17. A medicament dispenser according to claim 16, wherein said movable
25 opening station comprises a chamber that in use, moves to locate adjacent said

opened pocket of each said plural blister strips.

18. A medicament dispenser according to claim 17, wherein said chamber is
provided to a carrier that is movably mountable along a sprung axis.

30
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25 opening station conprises a chanber that in use, noves to | ocate

adj acent said opened pocket of each said plural blister strips. 18. A
medi canemvodis®peaser according to claim 17, wherein said ®aardres/0059s
provided to a carrier that is novably nmountabl e along a sprung axis. 30 74
WO 03/ 061743 PCT/ EPO3/ 00598 19. A nedi canent di spenser according to any of
clains 12 to 18, wherein each blister strip is acted on by conmon peeler.
20. A nedi canent di spenser according to any of clains 12 to 18, wherein

G speriler. dbemdgaeRoRRGNeT wiardibo do AV oSk 18 wislipert
i ncl u%§teisltrjiﬁjiﬁdét'dt%@bnf chtbhMeefpart said lid sheet and said base sheet
of a po a

cket 't as be€en received at the opening station. 10 22. A
medi canment di spenser according to claim21l, wherein the lid driver

conprises wheel on which the |id.sheet is nd , o SR . n

arr ang@d t(af\‘ %Cﬁ@%eem@f’?”%%ﬂ "i’%ﬁ&yngggtw ?ﬁ,\@ggﬁ%j? tﬁei%ﬂ@é\%ﬁgggr gund
it 19 HsRYistfh Ahctey 8haly a amaReppdErel ¥ constant ef fective wi nding
dianeter. 15 23. A nedi canent dispenser according to either of clains 21 or

22, additionally conprising control neans to control the novenent of said

lid driyver,,in order . .cont l.en f LS ri I

t her ety Z(f‘ pdi '(fﬁ@'ﬂ%ﬂ{ 3@98H§e'ﬁ$é°€%ﬂ§8rt8a%i\}39gf'ﬁ§h% o{%F%?Pﬂi g@],epc\%ﬁe%gn sai d
cont r YeBERSEIUAES B id Tl fcH pUliltHy agat shididlishestand dakbbasethesicof di ng to
any of clainms 21 to 24, additionally_ conprising conpensating neans to
conperxwket that haspeeareegives af thetapeniid stéHgN. 25 tension of the lid driver.
26. 1@ medi canment di spenser according to claim?25, wherein said conpensating

22. A medicament dispenser according to claim 21, wherein the lid driver
comprises a wheel on which the lid sheet is wound up, said wheel being arranged to
progressively collapse as the lid sheet becomes wound around it to provide an
overall approximately constant effective winding diameter.

15
23. A medicament dispenser according to either of claims 21 or 22, additionally

comprising control means to control the movement of said fid driver, in order to

control the length of blister strip peeled thereby.

20 24. A medicament dispenser according to claim 23, wherein said control means

comprises a clutch.

25. A medicament dispenser according to any of claims 21 to 24, additionally
comprising compensating means to compensate for any variation in the pulling

25 tension of the lid driver.

26. A medicament dispenser according to claim 25, wherein said compensating
means has the form of a flexible member positioned between said opening station
and said lid driver:

30
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means has the formof a flexible nenber positioned between said opening
station and said lid driver. 30 75 WD 03/061743 PCT/ EPO3/ 00598 27. A

medi camerwodBepeaser according to claim 26, wherein said fricaxiPob/eosaenber
conprises a variable length spring. 28. A medi canent di spenser according to
claim 25, wherein the conpensating 5 neans conprises a torsion spring
nmountable at the lid driver. 29. A nedi canent di spenser according to any of
claims 12 to 28, additionally conprising a guide for' guiding the lid

Shect o7 EoPes R R e i R kBt 6,

wher eLgmdfil \REEKRIleREIPSArRS @ rotatabl e index wheel having plural
bl i stgrmgo% Séta-engagi ng reﬂcg\gﬁes provi ded thereto. 15 31. A nedi canent

di spenser according to any of clains 12 to 30, additionally conprising
chanbers fqr housing.said plural di cangn rri,ers.pLior i hg, and
O oL eSSl BleolRBh 8 0l 2B, MR ot BeBRENS o3
A nediamBtionih iR RIrsiBA GPFiAG ModrRaBieYat Me hid ariver.! to 31, wherein any or
all 20 conponents of the dispensing nmechani smare drivable by an

electronic drive system 33. A nedicanent dispenser according to any of

cl ai |t . L 1sing.an &l ec he; daka : nt
syst efit” 258‘3%9,(1&%%@%#%@%@%%& %%’regr}:é@g @c%@( (?ﬁ’ncfgf&ﬁ)soggytoo? B’CPQIB ﬁ@ﬂ%ﬂ to 33,
in retompabing al(}mlidé f@5guidingettieciiehtetdasg dasershaet alohg geparaté gaths34,
conprising a bo %/; .a holder, 30 shaped to fit wthin said body and novabl e
r el at Bvsequeshiqithedeelinggdnageei vabl e by

10
30. A medicament dispenser according to any of claims 12 to 29, wherein said
indexer comprises a rotatable index wheel having plural blister pocket-engaging

recesses provided thereto.

15 31. A medicament dispensér according to any of claims 12 to 30, additionally
comprising chambers for housing said plural medicament carriers prior to opening,

and the lid sheet and base sheet components thereof subsequent to opening.

32. A medicament dispenser according to any of claims 1 to 31, wherein any or all
20 components of the dispensing mechanism are drivable by an electronic drive

system.

33. A medicament dispenser according to any of claims 1 to 32, additionally
comprising an electronic data management system.

25
34. A medicament dispenser according to any of claims 1 to 33, in reloadable

form.
35. A medicament dispenser according to claim 34, comprising a body; a holder,

30 shaped to fit within said body and movable relative to said body; and receivable by

said holder, a reload cassette containing plural elongate form medicament carriers.
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said holder, a reload cassette containing plural elongate form nedi canent
carriers. 76 WO 03/061743 PCT/ EP0O3/ 00598 36. A nedi canent di spenser
accor di ngwom3pstther of clains 34 or 35 in kit of parts f ®@CTEPS3/80598 A

medi canment di spenser according to any of clainms | to 36, conprising plural
el ongate form nedi canment carriers, each having nultiple distinct dose
portions carried thereby. 38. A nedicanent dispenser according to claim
37, wherein said nmultiple distinct 10 dose portions are arranged in series
progression on the carrier such that each dose portion is separately
accessi ble. 39. A nmedi canent di spenser according to either of clains 37 or
38, wg8.ei A esedicamedt dispensercaicording its eithef be claimsn3af ore35 irf ki oflpakt@pe. 15
40. A nedi canent di spenser according to any of clainms 37 to 39, wherein
each fREBi canent carrier is in the formof a blister pack. 41. A nedicanent
di spenser according to claim40, wherein said blister pack form 20

medi canent carrier conprises a peelable blister strip. 42. A nedi canent

di spergfer ak owdicargenibdispenser&tcomdivey 0 any af dlafme &bl 36, lwongirising pluralp

conpri ses base sheet 'in which blisters are fornmpd o defjne pockets
ther ciSIoNgale G5 BHICRENG CARErSBAFE g (BUBPloAISBRS doR8 BOTIOBS sheet

that iSrhed Wake@l |y 25 sealable to the base sheet except in the region of
the blisters In such a manner that the |lid sheet and the base sheet can be
peel ed apart. 43. A nedi canment di spenser according to claim42, wherein
said Ijd sheet .conprjses at |east .the follow ng successive.layers: (a)
paper Sadndb A SATBERLIEPeERer S5oPHjnoM fEBlnel, hatel R ybEEistist o)
al upg Rio4B ddtibns bF@brr‘aﬁgé@?ﬂ 86ried Eﬂ‘b 86 oRafb car@erBirh that chemdoss to the
base sheet. 77 WD 03/061743 PCT/ EPO3/ 00598

portion is separately accessible.

39. A medicament dispenser according to either of claims 37 or 38, wherein each
medicament carrier is in the form of a strip or tape.

15 ’ |
40. A medicament dispenser according to any of claims 37 to 39, wherein each

medicament carrier is in the form of a blister pack.

41. A medicament dispenser according to claim 40, wherein said blister pack form

20 medicament carrier comprises a peelable blister strip.

42. A medicament dispenser according to claim 41, wherein said peelable blister

strip comprises a base sheet in which blisters are formed to define pockets therein

for containing distinct medicament dose portions and a lid sheet that is hermetically
25 sealable to the base sheet except in the region of the blisters in such a manner that
| the lid sheet and the base sheet can be peeled apart.

43. A medicament dispenser according to claim 42, wherein said lid sheet
comprises at least the following successive layers: (a) paper; adhesively bonded to
30 (b) polyester; adhesively bonded to (c) aluminium foil; that is coated with a heat seal

lacquer for bonding to the base sheet.
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44. A nedi canent di spenser according to either of clains 42 or 43, wherein
the base sheet conprises at |east the follow ng successive |layers: (a)

ori ent ed wpaByeaurusle (OPA); adhesively bonded to (b) al um mcampoaddsys
adhesively bonded to (c) 5 a third |ayer conprising a polyneric material.
45. A nedi canent di spenser according to any of clainms 37 to 44, wherein
each nedicanent carrier is sized and shaped to carry equival ent dose
portions. 10 46. A nedi canent dispenser according to any of clains 37 to
44, wherein each nedicanent carrier is sized and shaped to carry
non- equi val ent dose portions. 47. A nedi canent dispenser according to any

of cl aiyms 3/ : ! it F oF LR r A each
el c ot T BRI oG et L e e B g e e
accor diasg sheeh\confpridesi red Bast oth46 followdngi sucdessiveullaygrbe (d) seriamded dose

[ f, di ; [ . d h.th h [
bt woREREHS QDA GHERoRo i aaiecap Bl o AHREREEd 2ebashef oomba RORT °
di _Spﬁ%frdq%rdéimisqmg a'polfheid fatdriad/ to 48, wherein the spacing of the

mul tiple distinct dose portions is equivalent for each nedi canent carrier.
50. A nedi canent dispenser according to any of clains 37 to 48, wherein the

25 spagi ng of the |t L. i .St . ord i L 0 I for
each” i cAmAdiCarEt Wbt e Rind 3 2D 4 e a7 B A RREH 88 1T 0.
conpr irgédiBaribht cafieE RNEIRed andishapes to\bareequivarns gese portisween di sti nct
dose portions of a first nedicanment 30 carrier is double that of the

spaci ng between distinct dose portions of a second nedicanent carrier. 78
WO 03/061743 5 ‘ i j r ; any of
0O AL TG Q0P oo e L AT P 7B 2SRRI Sl
di spemsedicamentcateiebis sirele and shbped tataronnod-eoiivafentettisegretinsdi spenser
according to any of clains 37 to 51, wherein the

47. A medicament dispenser according to any of claims 37 to 46, wherein the

multiple distinct dose portions of each medicament carrier are uniformly spaced.

15
48. A medicament dispenser according to any of claims 37 to 46, wherein the
multiple distinct dose portions of each medicament carrier are arranged such that the

spacing between each dose portion progressively increases.

20 49. A medicament dispenser according to any of claims 37 to 48, wherein the
spacing of the muitiple distinct dose portions is equivalent for each medicament

carrier.

50. A medicament dispenser according to any of claims 37 to 48, wherein the
25 spacing of the multiple distinct dose portions is non-equivalent for each medicament

carrier.

51. A medicament dispenser according to claim 50, comprising two medicament
carriers wherein the spacing between distinct dose portions of a first medicament
30 carrier is double that of the spacing between distinct dose portions of a second

medicament carrier.
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medi cament carriers are arranged in the dispenser in 'doubl e-decker’
configuration. 54. A nedicanent dispenser according to any of clains 37 to
51, wher ewo Bhe174sredi canent carriers are arranged in the @®CIEPOFersosn
“back-to-back configuration. 10 55. A nmedi canent di spenser according to any
of claims 37 to 54, wherein the plural elongate form nedi canent carriers
are conprised as a single conjoined carrier conprising plural series of

mul tiple distinct nedi canent dose portions arranged thereon. 15 56. A

medi cament di spenser according to claimb55 wherein the plural series of

mul tiple distinct nedi canent dose portions are arranged parallel to each

ot her 5257. AATEREHATETRNispe M%br&ﬁ%%%ﬁ}goi el I 16154, Whetéint thed6.
wherein each 20 medi canent carrier has the formof a continuous | oop. 58.

A nedmesicanent capeerseare acangedriy thedispansersn , ‘sigech\epidet penfigssaticnent
carrier is in the formof a peelable strip conprising a base sheet and a
lid sheet peelably secureable thereto, and the base sheet is forned as a

contsi Bgous Al prRRlicaffert Uisperteti duatrdlhg db Sargnae claias Bite' G 1, avigdrainntHes,
wherein the lid sheet is in the formof a _continuous |oop. 60. A

nedi caesicanaerimanders aie ésranded i he disPanssy, lnmﬁ@w@ﬁrﬂqqlf@r|q0@ﬁ§w@élpm s in the

30 formof a strip. 79 WD 03/061743 PCT/ EP03/ 00598 61. A nedi canent

di spenser according to any one of clains 37 to 60, wherein the each

medi cgaent ACﬁfeﬁioamerﬁrdlé;@énsﬁrsadcoodmgﬁdiWmﬁbiaﬂuseS?pdmt51onﬂ$héra|npthwer ed or

solid form 5 62. A nmedi canment dlliggnser aqcog i n bo cl a| 61, wherein
RPENSRIdN ¢ 0-

each MedlicaARMICariRIS&rg@angRddn ¢ afFk cap %%QW ‘ses a

Si '}%' e active nedi cament conponent.

55. A medicament dispenser according to any of claims 37 to 54, wherein the
plural elongate form medicament carriers are comprised as a single conjoined carrier
comprising plural series of multiple distinct medicament dose portions arranged
thereon.

15
56. A medicament dispenser according to claim 55 wherein the plural series of

multiple distinct medicament dose portions are arranged paralle! to each other.

57. A medicament dispenser according to any of claims 37 to 56, wherein each

20 medicament carrier has the form of a continuous loop.

58. A medicament dispenser according to claim 57, wherein the medicament
carrier is in the form of a peelable strip comprising a base sheet and a lid sheet
peelably secureable thereto, and the base sheet is formed as a continuous loop.

25
59. A medicament dispenser according to claim 58, wherein the lid sheet is in the

form of a continuous loop.

60. A medicament dispenser according to claim 58, wherein the lid sheet is in the

30 form of a strip.
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63. A nedi canent dispenser according to claim62, wherein said single
active 10 nedi canent conponents are selected fromthe group consisting of
al but erolwo isabimet erol , fluti casone propionate, fornoterolpcTmPd®sisns de and
becl onet hasone di propionate and salts or solvates thereof. 64. A

medi cament di spenser according to claim62, conprising two nedi canment 15
carriers wherein each nedi canent dose portion of a first nedi canent carrier
conprises a bronchodilator as the active nedi canent conponent and each

medi canment dose portion of a second mnedi canent, carri cQuprijses an anti -
i nf | afifat ofymadicanient giSPeasaarOsdBa o @beﬁm?e%cﬁa‘ﬁ’@ %%?0 %%\i‘ﬁ?'&ﬂ?r&'rﬁ

di spe i ' ief lcAli8sSdisti 4 ﬁ?én@'d%egﬁ?@&iém bwhidrecdo

bet a- gé(glrilis gén@bgg? Rlaeﬁtclﬁtrlfgnsf g%‘iﬁ}?ﬁ?yi’&fs a steroid. 66. g\?rledfecan%nt

di spesslat fomecordi ng to claim61, wherein each nedi canent dose portion of
at | east one nedi canent carrier conprises plural active nedicanment 25

conponents. 67. A nedicanent di spenser according to claim®66, conprising

t wo 5B Caﬂeﬁ{edjcfaﬁ‘ﬁéﬁtecﬂi§péﬁé%rreéd%o?diﬁ§ tBEElAFRBENWIRGSR BAEH irfediemant i T st
medi canment carrier conprises a single active nedi canment conponent and each

nedi cdosmtpatticr E0eaa Medicarnent sawendcareplisssTensingler aréve doeqicarsest pl ur al
active nedicarent conponents. 80 WD 03/061743 PCT/ EP0O3/ 00598 68. A

nedi cSERP8spenser according to claim 67, wherein said plural active
medi canents conprise a bronchodilator and an anti-inflamuatory. 5 69. A
medi canent di spenser according to claim68, wherein said bronchodilator is
a bet 83agoAi Bediganenti dispenser; aaoosdinatter gaing 62, whersingsaigosingleeaglivey

medi.c : p ordin n a 0 sing a
ot REERanT TG RN HonBREY 5h cPelbRisRE ol kMl cofsfiinG %br AbseRs:

salmeterol, fluticasone propionate, formoterol, budesonide and beclomethasone

dipropionate and salts or solvates thereof.

64. A medicament dispenser according to claim 62, comprising two medicament
15 carriers wherein each medicament dose portion of a first medicament carrier
comprises a bronchodilator as the active medicament component and each
medicament dose portion of a second medicament carrier comprises an anti-

inflammatory as the active medicament component.

20 65. A medicament dispenser according to claim 64, wherein said bronchodilator is

a beta-agonist and said anti-inflammatory is a steroid.

66. A medicament dispenser according to claim 61, wherein each medicament
dose portion of at least one medicament carrier comprises plural active medicament

25 components.

67. A medicament dispenser according to claim 66, comprising two medicament
carriers wherein each medicament dose portion of a first medicament carrier
comprises a single active medicament component and each medicament dose
30 portion of a second medicament carrier comprises plural active medicament

components.
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68. A medicament dispenser according to claim 67, wherein said plural active

medicaments comprise a bronchodilator and an anti-inflammatory.

5 69. A medicament diépenser according to claim 68, wherein said bronchodilator is

a beta-agonist and said anti-inflammatory is a steroid.
70. Use of a medicament dispenser according to any of claims 1 to 69 for

dispensing a combination medicament product.
10
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