, e3ebg™px! . 6T*KR+ 19 NOV 2002 ' MEDI CATI ON DI SPENSER FI ELD OF THE HIBV
TH S ENTI ON remmﬂwum Iwmm phar maceutical industry and is nore?
specifically conc ckagi ng nedication for patients who are
required to take a numb®es+of different nedications mtablet or capsule
form Medication in tablet, capsule or simlar non-liquid 5 formw ||

hereinafter be referred to as a dose STATE OF THE ART Medi cati
vary in type and nunber over the daily period. Patients are of M’Immwmm
as to what type and nunber of QEBPEGATIDEVWISPENIERquUired to take a

particular time, at what time the doses are to be taken, and fi nall§!6ptavi ng

to rec e 10 already taken the prescribed doses for a
parti c&lw ngﬁérlbnﬁéﬂgﬁ}d devi sed for overconmng this problemis to

provi derHISENVENTION 1efdtds & preecgharoataitcal ngdustry aanddy mofe reedjseéictesersedh as
cups or i sters eac corr 0 a partic e a o nmber
of dose's'l?’arpéc“[a@m@emﬁ RatPo O'ap%ﬁ‘&gd"bpa e rﬁ)?“'r%&lngo a?‘%ear?gf“ﬁ'%b?r b g'f%r&“

phar machsdicdtions i |tatilé‘leoﬁU@r$su1H fophi sti@e@cabntinaaparkcapsilb drl“&t’mﬂmrrfoedrnurdoses
as determned by a 15 doctor's prescription. For conveni ence such a pack is
r ef ebr dom @ilhiegraippfiart ke refpgred od§sedq$gck” This invol ves a qualified cheni st
silting down and | aboriously dispensing the doses by hand into the

i ndi vi dual cups or blisters of the pack. Bearing in mnd that there may be
up to tSEATNE OF THErART types of dose to be taken over a period of one week

- whi h | | by k - |
partI SW?%étt‘Bﬁa&%%ﬁ?tyl gatr)({alr pecg rr“i('aq?ﬁdlc{ygr tﬂyeo %ﬁyl ?&'O% a%%gétrga%%ertte!{]ﬁan

in att egrtudgd tae totWnar tydetdrRsnuiet f di@@slltrﬁ@darte(vecpﬁéﬁ as rtfal@Sataa piracun@ciisg,.  An
anal ogous Er obl em ari ses when a pharmacist is required to gr ovide a
recept adll WhalsHidR He @o398i e dP, Peulakena aRdiripaly BFV'EH f¢ cpeatt WaRbes i Bavea

pati ent f i n extended period such as a
V\eek?@rhegre%g% %kgﬁﬁﬁ ﬁretscx{'lr ehif fs 8 or lal FHRRURY &

the receptacle with the correct quantities of the
di fferent doses i's both | aborious and time-consunming. 25 OBJECT OF THE

aui okl y O AR R BN At BB b e R BT RE ol S T PR ©

i nvent i aimaarpp@raatamsyfoorredép&peeasrudgasreabsc@ztuner@rsjewsconemmmges a aartramerr of
dose hoI ders pl aced one above the other and res ectrvel% %rg% i7 "I 9 N
n arr%{rgarg

OV QLo¥"% %tW?fh@ WMPeE 0h HPSFoESIOW (akeard # HApBEYAT Sp L& for

Vi brati poahBgsit @War trrerrc@snrr%ﬂe&erérltn@qbaerawn@rmé QomBY &idsBE aslas@emihed bhe
hol ders towards outlets provided therein; ejectors individually associated

withly h@o%@’lsd@f@%}ﬁtﬂmop bIO@VQ’UeWCéI%'QE@ PQQﬁUF rrelgraddeshereipafiiarns audese s of
t he hol o] . e | f the
gfdkf all @ﬁ"is QrW%ﬂ/e gdjahﬁ Lﬁé#n gtr sr'ltm d aﬁgr[rﬂg@o%r%rgén?b \%‘SQe dof

5 hol de ;a Ioa station di spoSe enea{
t he col bebarar inanthef individusiugperar ibligless sfetbe ptaaic] eBesing m inmdtmalbewelr@adecbam th

2ooehochElh MR ulof] LB BELRHORER TR RTINS ROH v
normal mterval covered by a lypical pack — a substantial part of the pharmacist's tme is

20 nvolved In filling packs rather than in attending to other duties he is required to perform as a
pharmacist. An analogous problem arises when a pharmacist is required to provide a
receptacle, such as a blister, with a number of different doses which a patient is to take at

different times over an extended period such as a week  The hand-filling of the receptacle

with the correct guantities of the different doses is both laborious and time-consuming.

25 OBJECT OF THE INVENTION

An object of this invention is to enable doses to be lcaded more quickly.

THE INVENTION
In accordance with the broadest aspect of this invention apparatus for dispensing medication

doses, comprises: a tower of dose holders placed one above the other and respectively for



dose- | oadi ng programre and governing the operation of the ejectortd NOW Z0g2
, acc r):lance with a narrower aspect of the invention apparatus for dispensing
medi cation 10 doses into a pack, conprises: a tower of separable
superinposed and simlar holders for respectively storing different doses
whi ch are to be dispensed; a device for vibrating the tower in a
predeterm ned nanner; a guide in each hdlder for responding to the
vi brations of the tower by conveying the doses in the holders individually
towards hol der outlets having associ ated dose ejectors; a collector for
recei vi rigot e diffesed ¢gsee tveir!Y peniot he diwleaers afevias iefi werrdirgi g twemin a
Lowar s deRAShlihed afthndieC Mot A€ BBLAC GnThoie O ERIY BLikoks HrbARAELhALRAY ©
f receptacles Is to be | ocated; a support for holding the array of
r ecept acdjesoratingividealle-dsoemiited) witb cthe iholdersaanteeriesatile tn feleasprreaiietripses from
relative,horizon dj (o . t.an ol ge, end
of the Qb IoBRr b breCh OB P e R R R o S B e e
desired loxddds et iaqosdingd stdosre sijspased, beneathinthe oddeariowpreerat eidthencdlector dadder

with a 2 redet er mi ned dose- | oadi ng, pr.ogr and governing the operation of
the ej ec{{’@Bgmﬁﬂda t’?ﬁ?pPQeaiNﬁ\‘?B '?rﬂ?/et?‘?ewgd%cgf”we?l SF‘ﬁgtegorI“I"étl:egoorf §H8'%P[1éj°ses
support &iectefakde thbeoierYarf a 8RR RFaté® iPQctOasRE With &N pRUIAER Sl
manner with the desired conbi nati ons of doses as determ ned by the program
The r ecegsadoasingnerpgrieantsl aret ggvernify thetapegtien of Heeejebors.exanpl e, or separate
cups. Once the receptacles have all been | oaded, they can be hernetically
sealed to provide 25 a sheet of receptacles. A pharnmacist using the

appar at um deayrdaodss itbct narhever aaspect f o fote holetéors apparbtusf fonkiisphngonteidratien set
of doslgs. Thus if the recept acles to be | oaded require ei ght, iffﬁrent
doses, Ut #R8ef dNer 2 ReFK. PRRASISES hiOWRS| BloPePaAaRIR SHRFITERATPH G Entmasr hgigers for

di f f er enfesfassly SHTHOYMNeSRATIBESH Tidhol HYENBLNPred&iabloy vidiamphiter s
take the form o?l hol I'ow, shallow cylindrical boxes each internally formed
with an @pReaitRpredsterainedngagnede hidadi areht haartiperasperdindoio 8 vik@tiern ger

t owar ds =~ Q. ~ 3 . rati ri S I,ded
on the.[180°"3F YrBhAREE e Btk Fing Tk bapRual, hRENIR Rl RAEFT,
doses pragpoeisdvadsy djestansds ddiectsi the rapeviag thdeloges diectas frdme theltaéters snd

vi brat ed., nveni.ent t he tower i unted on_ a pase .whi i s vibrated
or | 2ot AFTTH LG vethar OBty a0 ufeh Ruialiid o FRE Ny pded sag Pl
or so | opge@BQbS id foebd DOBIed X isEpndidr hoRfirine fra)Yof Are¥é A4t PBEEAbANEG at ,
for exanple, 50 Hz. The arcuate velocity of the vibration is preferably

great er [ORaYMe adNPRGHBENOf WERTUEIRG Sotekdre MPHERY| diplacegies! SatWRSD P SUPREt
the vibratd e @bl dCorthe cbﬁ’é’%rn?ast%nlag%l tqgrindi\ﬁdt%arl mbf%yetgﬁ% thet lBad’e%lr\%luth

little attenuation upwardly through a of the holders o ower IS
pr ef er r ethet lasirecheombmatiensofof t esesppnof at henttaberropkfated ihebdcondrnchewilipra ght
| ongi tudipal, axis of the tower to prevent arcuate vibration of the er
ol derd” BEGRisngg Rlosk el bian b Bne 8% o lar M el theb B, Bl i R
coni cal dldivatmewentapy @devdenahe tdaRedtrPaTd @B uppst it®Rnale e airVBY receptacles

significantly increases the speed at which the doses advance up the gui des
t owar ds e ?IR?PB%I‘” Buariemated magpes Wihy R fssee cOPPIRRiogarof ‘K’S%ééd%&e@%ﬂﬁq

may be My NeTHe dEeptitids B be Wilktbls dioa BIREErANRE: (JFRIXBMBIeNS: ddparate
hol der closed to prevent the entry of dust and particles into it fromthe

anmbi ent aups. Thee Hiceerentastes) hive gdrtwen dededi they gan bplhauestently eqadarelatpravideh
'S shafseg she& of receptacles.

A pharmacist using the apparatus may construct the tower from holders each of which
contains a set of doses. Thus if the receptacles to be loaded require eight different doses,

the tower will have eight holders each containing one of the different doses.

OPTIONAL FEATURES OF THE INVENTION

0 Preferably the holders take the form of hollow, shallow cylindrical boxes each internally

formed with an upwardly spiralling guide leading from the interior of the holder towards an



eject a particular shape and size of dose stored in the hol der.49 NOV 2002

I NEI’QCDUCTI ON TO THE DRAW NGS The invention will now be described in nore
detdi|l, by way of exanples only, with reference 20 to the acconpanyi ng

di agranmati c drawings, in which: IN THE DRAWNGS FIGURE 1 is a
cross-section through a holder and shows an el ector renoving a dose from
the holder in response to operation of gan associ ated actuator; FIGJRE 2 is
a perspective view of apparatus for dispensing doses into a blister pack
and 25 having a tower of holders of the formshown in Figure 1; FIGJRE 3
shows th@leposi Siranof oanfgesnaby oeldrecdear om theo fludri cththdr gpdalesesheehelderto from
the various holders of the tower of Figure 2; ~g NCNqZ}dOih 4 FIGURE 4 is
a per speiliiale (e BRvenen AdheiseoPRPGESIANS RIS e 9'PF &PAYP DupyifeAgnTe
const r ughiadns obrdtoyer; FIGURE 5 is a perspective view of a stack of holders
arranged in individual conpartments of the tower of figure 4; FIGURE 6 is a
vi ew of the tovver of figure 5 after renoval of all except the | owernpst

not cer CoAhENSY ind gﬁ&?qg'ﬂﬁn%%maﬁtb'ﬁ@%vch%%ﬁﬁeg roRizhtdly Bkl gﬁwa%a@

hol der 1I'n |ts osition in a conpartnment of the tower and shows, m
phantsp marctdyethepiewae i \Tee @onmey bie andegbet eresnloag aeqnédtl@ﬂowmcmam efoduped

hol d d t tuatg h cantrols the
abl ot BF 20eet GHTERS AoiBoraPRe A B o pevaseaoE O B, Thatah s

enl ar ge?re‘{?&%l? gr@:ﬁteﬁ e ofé Qi‘?rb&l’onnﬁ@lhaﬁé Sothérn trhe hhl@lleﬁéeér,e :’;_d fAdbkieQ that aRe
under plan view of a shelf formng the floor of holder conmpartnent o f the

tower ; Vbratpaamelienhto; Yedowsinast 4aideT Bviraseleriee Wierveryditla ipfjaRatign; uRWaetiRE 11
is a pefrﬁ&g;ﬁgélyﬁl %%gdfvs' &Wh@floﬁé} ) n?%Fe@érré?Jf tndt R defirel & thé SosI 8B @reeioteli NY

posi tion; 2 shows a bar-code reader used in conjunction with
t he tfbmrheld on the upright longitudinal axis of the tower to prevent arcuate vibration of the upper

hoiders along a conical path around the tower axis. The prevention of conical vibratory
movement of the upper end-portion of the tower significantly increases the speed at which

the doses advance up the guides towards the holder outlets.

In one arrangement of holder, a dose ejector may be mounted in one side wall and, until
15 operated, maintains the holder closed to prevent the entry of dust and particles into it from
the ambient air. The ejector may be provided with a replacement element which is shaped to

eject a particular shape and size of dose stored in the holder.

INTRODUCTION TO THE DRAWINGS

The invention will now be described in more detail, by way of examples only, with reference

o0 1o the accompanying diagrammatic drawings, in which:-

IN THE DRAWINGS
FIGURE 1 is a cross-section through a holder and shows an ejector removing a dose

from the holder in response to operation of an associated actuator;

FIGURE 2 1s a perspective view of apparatus for dispensing doses into a blister pack and

25 having a tower of holders of the form shown in Figure 1;

FIGURE 3 shows the position of a funnel collector into which drop doses ejected from

the various holders of the tower of Figure 2;



BESCRIPTTON OF FI RST EMBODI MENT 20 Figure 2 shows a tower 3 comp!bélééf gpo

Se) cl osed holders 1 and one, topnost open holder 1 each of which is
intefnally provided with an upwardly spiralling internal track 4 arranged
around the inside surface of its outside wall. The topnost holder 1 is

shown open to display its interior. As shown figure 1, each of the holders
is provided with an ejector nechani sm 54arranging its side-wall and nounted
on a vertical pivot 18. The ejector 5 has a socket 25 formed between a pair
of horns 8 at one end and is biased towards the position shown in r519
t~ o v 2002 FGyREet & atpestpectivd tvieaf bect samehy folnosdsdignrensen Litsirgr enditfarent

hol der 1 The elector has a tail 1 9 shown in figure 1 and capabl e of being
engaged by afPBEPEEA P [9%6fon 15 to nove the socket of the ejector froma
position shown mfigure 1 and at which it is aligned with the upper end of
the spiral guide 4, to the position shown in Figures 2 and 3 at which a

tabl et 5 vi bFIRURE  niso & Merspseke Viesh Be deptackedl dIFE n& 144 B "THEI B wer
by pivotal R e BWerbPfaRreabout pivot 18 . The floor of the

hol der 1 angeifrﬁse@s%? r%éllO gul %e 4 ar% |eor ovided with shallow ridges or
striations to engage the undersides of the tablets or doses so that, as the
hol derc vi bra rcuat el ough a small .angl e of he e hal. f e
degr ee5 about ‘:ﬁ%‘@ga?xissa Y'ﬁ\é o&gé%ioq/{ a?/fefl'guf)el‘r (‘g’gér}gesr srleﬁgygj Oh\rl)ﬁt%g%ut?%eloaghév%gr ds
the outl et aRrgidéhiusn tioardipediVe tdampajteehrt. The individual holders 1 are
coupled to one another in the tower in a way which prevents arcuate
slipping between them A bayonet fastening (not shown) may be used for this
pur pose. Howelgae OlNehihQfid® oPfa fdis: 68 IndiRe BBSliY 18 patitheBN B4 M Re
that the axes ot the holders remain substantially vertical and aligned and
t he vi br at or yowevengnshawspant @tlantowm, 1tbet hpedatver trosectitoisdeetweens an  ejector

transferred) w thout attenuation) to.the upperngst holder sh

Figures 2 an8“§5a%9?6ﬁﬁ@?h8@Fﬁ%%%8feT@0F§"'r?%ﬂ%%ﬁ“&5kéﬁ@"§59§edfggﬁ%gﬁ%mer
end o f the tfaroridos@fder thetholdek | ect the individual tablets or doses
electet) fromthe holders 1 and subsequently distribute themto the
appropriate blister. The | ower, open discharge end of the collector is

ar r anged _abO\FﬁiLﬁRE%'&pé)Férségcﬁ% sy, ftOTM EHiarged18¢dIZ URtiRd RlcRIrERedhahRmMACNM t h
20 a rectinear array of pockets 11 for recéiving respective blisters of a
bli ster sheeto{dett shown) which is placed on top of the platen 6 when it is
to be loaded with tablets or doses. Separate receptacles such as cups nmay
be used in place of the blisters if desired. The platen 13 can be noved
hori zont al | y RGURTP [sedampemtbr pldnaviewoe s dhelf Joimigg amy flpar of caldiexr cdvhpastmesnt aff
the sheet beneath the | ower discharge end of the funnel collector 12 so
that it can B [¥%ied 25 with the requi red prescribed doses. The funnel
collector 12 may al so be noved about the axis of the tower if required) so
that the relative novenent between the collector 12 and the platen 6 brings
a partliTul ar YRS 1Oy istagtop @langdayed) therbelf 9efigiBélieat h the | ower open end of
the funnel collector 12. The funnel collector 12 and the | ower of holders 1
are carried by a budge-piece 9 which is 30 vibrated arcuately through about
one degree hdiGURIntlald p resenectitehendasrvidéve @f aaxéjgctof of lmehdldaten, tsbgoseeiedtinof a

vi brator nmechani.sm 10, | ocated beneath the platen 6 The vibrator 1 0
pasition; and,

FIGURE 12 shows a bar-code reader used in conjunction with the tower.

DESCRIPTION OF FIRST EMBODIMENT

o Figure 2 shows a tower 3 composed of seven closed holders 1 and one, topmost open holder
1 each of which s internally provided with an upwardly spiralling internal track 4 arranged
around the Inside surtace of its outside wall. The topmost holder 1 1s shown open to display
its interior. As shown figure 1, each of the holders is provided with an ejector mechanism 5
arranging its side-wall and mounted on a vertical pivot 18. The ejector 5 has a socket

25 formed between a pair of horns 8 at one end and is biased towards the position shown in



1 %N OV 2002 6 is able 10 have its anplitude of vibration adjugqtesosrii2
Vi ‘I’)t es slower in one direction than in the other. This causes the tablets
or doses to ascend up the spiral guide 4 so that one o f them | ocates

bet ween the horns B of the ejector as shown ,n Figure 1. If the associated
actuator 15 is operated by one of a vertical colum of solenoids 14
arranged al ongside the 5 tower, the ass®ciated ejector 5 turns about the
pi vot 18 and the dose trapped between its horns 8 is elected fromthe side
of the holder and falls into the funnel 12 beneath. The funnel 12 may be

l i ned WiFﬁthrazra&pdhmaabif@npalpwoste@ aproaventors es seldent anirhakjeotor besweethhe
di fferent doses whi %a | gaded a dlffebé(ent t{ rrg)s AI g lin of
phot o- eI%E‘f’?N’&“@éstr@‘dl PBle Y DRI S99 Y s BR AFIUGET PGB & 1 a§"°§’ﬁo

10 fi gurecidat di‘%@%t@ctérhﬁoﬁl £¢bligeh Shopshnduablieindbt @pBE f 10ANGhBE with the
associ ated hold i However, if preferre a single Bhoto el ectrl C sensor

nmay be p@ﬁ?*t e@h@bt% SRiIRE OVEY &1 1@t ARSIYA FRvoP Fi@lﬂ% dEdet @t tREh R IRRARY d
desc F'tootfhet%%kegteéaﬁ%e %e&@@ Sawh L Yab of e Wér %t Bﬁotﬁlomrob'ﬁng'lt' ster
bene th a sin ectric sensor takes pl ace of

verti calthé |eresetcmf5 abmsqmsn 18 nefihé Homdof dbevelderl b and @mpmwtaégwged &faad?ivrﬂ?g?d

pr ogram cont the o tion of the act a )y opr | ate
action |"1’%t ﬂ%‘ﬁé'ldgﬁ 8'p318$1'°é13n‘8r?q98% 1F Y r(?f%’? igtée peh %‘S r°é§8 ‘?D Sr%tg] {do e
bei ng ejipetrR e wmtw@rcﬁa&ﬁs@ctrﬁé@d @@hﬁﬁénglébkﬁ@@v@@ntahlﬂalfpérﬂngr&?dYU@g)Qé mebst t he
rel ati ve novenent between the |lower end of the funnel collector 12 and the
pl aten 6lstdiegupesesHERvebAVATAsFVaY aib- e Bty detRIEndRe itglapiedrusuewards
conpl et & %/ &%rore the next blister to be |oaded is 20 | ocated beneath the
funnél cof I°tctor 12. In the preferred dose-l oadi ng sequence, a failure of
an ejector to release a partlcul ar dose froma hol der results mthe ejector
being reactivated a nunber of lﬁ%re % t hr ee, H\ﬂw ck succegsrl‘on p?
usual |y HEsOpivdug) hgiders éq?ﬁer%%‘p '8’ %@l PR 1BABR OV le® Y2y YRICH PreVeNkot |
the dosezLeAdidNEniSEBURNER themCONtA BuRShel Pastdring (bt adMdwhhens0b4 WasE fdreBar ds
that a particular holder is not releasing doses. At the 25 end of the
dose- | oartireRFes edifurerer Rheadamer at taskmtndi e RnuaharIty| P ensadel eb hepeese! a
dose or tﬂg%%&jetsr@matrh&dgwnq% VNG aRb SNdRH Shy tr{Eil/B!‘é‘f&E/'r%l%%enl fimbdHed to
second attenpt a ai | e operator 1s warned that | oading of the doses
i s i ngonpedeweramshhpdert 1 sutasfeded ewhizmit rettenbdon, teltheasprermdsiehagreriat or can
then add the m ssing doses by hand to the blisters and check the hol der as
it has probably enptied prematurely. In the unlikely event that the 30
el ector ad sfidwe hddigless marsd sommw doneated 1 2 idargangad tdene kidane thébywehend of
operator when | oading is et ed. A ~19 NOVirOﬁblna
modi fi ca'PJAVBE 't fge Eﬂ/\é?”@‘ H?ﬁ ind|vidyal; 1eRielsy or €958 BFC1ehU ORoFehdders Hadnd,
l'id proviggegidany ofstGRnd rtﬁerwnbhh@ a%%FJan't%”BI%EHFerWﬁ@'lov&i@pt’)@e%sdj@éhar Nend of
L-shaped robust arm of extendible I'ength extends up one side of the tower
and is aW?a@H@dorats dreggechaRave entiippert tiken i e qiuaeﬁ@zgmaha'aietnsﬁ ipped veHd
extends g o i a
proviZ@ed %ﬂjakdoef étlgcg(e ???ﬁquceq‘é?é Egé’te%%t ﬁh 8@%\ @g’l‘égc%dee %nOt
part - henm)pmlwhml is (o€ B8 itom of W@plumpes wapdl itaf té be ldaamearwnhstabhm ohébsdasl n
axi al nment wwth the |ower end so that it is rE)revented from novin
%‘9%’ p‘a%?ﬂ s

soni cal | YEASCPHE'eSHGUEh 3F Ctire™ebRe MseF RrRaret g BUReT S| IRATEH at' 88

greatly tmeafe@s.eﬁOJeG%&E@&Qumxoﬁ@\ﬁrﬁ%ﬂalca& 54&@ 1S RFRE dAP daRRuBRidigk: GUiitle 4.
The above-descri bed apparatus is capable of halving the tinme taken to | oad

a bl i st etheshdepeathghertipwerrdigphagerans of walfyerahtcobiciaald ig bt tthean be loaded
phar naci i $hd F&fRired prescribed doses. The funnel collector 12 may also be moved about the

axis of the tower if required, so that the relative movement between the collector 12 and

the platen 6 brings a particular blister to be loaded, precisely beneath the lower open end of

the funnel collector 12,

The funnel coliector 12 and the tower of holders 1 are carried by a bridge-piece 9 which 1s
30 vibrated arcuately through about one degree horizontally about the vertical axis of the

tower, by means of a vibrator mechanism 10 located beneath the platen 6 The vibrator 10



* DESCRI PTI ON OF SECOND EMBODI MENT Figures 4 and 5 show partly broken NaWa3002
porfiyns of a tablet dispenser 20 having a base 21 mwhich is nounted
el ettronic control equi prent and a vibrator (not shown) for operating the
di spenser. Manual controls and | anps 22 are nounted on one side of the base
15 21 to assist the operator using the dispenser 21 . A bridge piece 23 is
mounted on a vibrating nmechani sm (not shgwn) which operates t o vibrate the
bri dge piece along a horizontal arc through a few degrees about the axis of
a vertical tower casing 24. The casing 24 is divided by horizontal

partitionsade haROM affPHEdE be@blatioh hdfus@dr erdbuibrafdt Glcwer e bhe akectib@aarofh
conmpartments 27 each of which can positively 20 |ocate a tablet hol der 28

shown i n the gthee 5 ThisThausepINgelRbIsl PisdeseddR@SERPIAP e PR IUWdFotvss Wati ¥18 @fan

be renmved rﬁqo&@@sbbwegﬁ 1RO RS é%fb#e eéoerys%me@nm Elyupedi cag i 283 R%d
such as tablets, capsules or caplets. e actual formwhich the dose takes
i's i mrat eciwtqr Py o pridtedt By smezef arvdriichlagauore el seleeydenblsiranged plgngside the
mechani.cal | v djspe y.th A r

Casi g 24°1E £ IR By e, S BE PO nf PF WD i CF tpetd BebURe
whi ch ar G]mﬂtlﬁdje%&ﬁl PorA the etk c)fftheqmulqmmmtj fafd oo gpefuahel M dengaimct | Tre
with the tower casing 24 to ensure tablets are dlspenseda%glckly and in the

correct ruMAsér f’F‘%\fﬁ)‘f freechyitty 8 rep!angableparey 1t RI8Vest CERFSHGRIARNRALOR | BV Het he
vi brati onyffrehiNgodeQ WRhichGAS) B‘Qlo%ée&rg%)ffe?érﬁ’ thédl dly attached at their |ower
ends to the fixed base 21.” The plates 30 support at their upper ends a
stabilisi ng arm 31 which extends horizontally across the top -of the tower
30 casing i s fi 4 &0

the oasi b EC0; sy OroRgelfnt 18G5 56 sty YyPRGRENDY roreTL B8 SAULENE
ar cuat el0amgke BboddtettsStheekfectiel oxéschwaibles dsrohda;mgrohhehequmebmemd iofiddrhe.
tower axi s against conical vibratory novenent. As has previous

stated, unrPwEntiheraippeth aeﬁtagigfphp%elf}gt%rse@ggq WEYy 5% R°§"'P8%q @hit 'ﬁ%(‘ﬁ"ébaf

coni cal  VifiEabPTY [OUEREENine dbGniMICHes:Ent 5 8adH LCRId YfediBd ldoBESBREIJNthd Ne
doses towards discharge outlets of 5 the holders 28. As shown in figures 4
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5 the | ower end of the funnel 52 has an associ ated photo-el ectri cdpND¥a002
dev((}a (not shown) which detects the presence of a nedication dose
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notes in the dispenser software the positions of the various hglgeny 28 as

gl by their bar 10 codes which are successively read as the reader 34
avel s up the tower. The arcuate horizontal vibration of the tower when

the di spenser is switched on, causes the nedication doses in all of the

hol ders to travel up their respective ranp surfaces 60. The doses not

required at any tine drop off the el evaBed portions of the ranp surfaces

and back into the wells 61 of the holders 28. Thus, at all tinmes the
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of a desired dose froma particular holder. 6. Apparatus as cl ajhaB¥vnZEihy
ong of clains 1 to 4 mwhich the holders are S nounted in respective
conpartments of an upright casing vibrated by the device. 7. Apparatus as
claimed mclam 6, in which the collector conprises an upright funnel

extendi ng down the side of the funnel and made up from funnel sections

whi ch are each an integral part of a re%pecti ve hol der. 8. Apparatus as
claimed in claim7, in which a dose detector scans beneath the 10 funnel
and responds to the detection of a dose free-falling fromthe funnel hy
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progressively up the suttace ot the ramp 60. Close to the top of the ramp a dose will drop
20 into a pocket 63 forming part of a dose ejector 64 shown in detail in figures 8, 9 and 11. A
deflector surface (not shown) on a downward protuberance (also not shown) formed
on the underside of the lid of the holder 28, allows a single file of doses to advance beneath
it towards the pocket 63. If one dose is resting on another, or is tilted on edge, it is
deflected by the protuberance surface back into the well 61 and cannot pass beneath the

75 protuberance

The ejector 64 comprises a plastics lever 65 pivoted at 66 to the centre of the underside of
the holder 28. An eccentric pmn 67 adjacent the pivot 66 engages between the two tines
69 of the fork when the holder 28 is inserted correctly into its compartment.  Reciprocation
of the slide rod 40 produced by energisation of the solenoid 45, causes the lever 65 to rock

30 about the pivot 66.
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"10%;& (c)f-a] framey porti@ dBb@ the holder 28. The frame portion 74 is in vertical reg:strahon wnth
corresponding similar frame portions 74 of the other holders 28 of the tower, so that the
superimposed frame portions 74 provide the vertical enclosed funnel 52 extending vertically
down one side of the tower as shown in figure 4. The pocket 71 is shaped to accommodate
one dose of medication at a time, and has a sloping side face 75 which bears against the

15 dose as the pocket approaches the position of the ejection opening 73 and, as a result of
the inertia of the dose, the side face 75 causes the dose to be ejected by way of the

ejection opening 73 at the side of the cavity.

When the block travels into the cavity 74, it moves in a direction opposite to that of the
doses travelling up the spiral ramp 60. It can sometimes happen that a dose is not totally
20 within the confines of the pocket 63 when the slide rod 40 is operated. It may then jam
between the end of the ramp 60 and the end of the pocket 63. The possibility of such an
occurrence is allowed for by the presence of the spring 47 shown in figure 4. The electronic
controt of the dispenser aliows the solenoid 45 controiling the ejection of a particular dose to
operate several times in quick succession. After each operation of the solenoid, the block 67
o5 returns 1o its starting position. The floor of the pocket 63 slopes gently upwards at its
trailing side so that a dose which has inadvertently positioned itself where it jams forward
movement of the block 67, slides upwardly out of the pocket 63 and back into the internor

of the holder. This allows another dose to enter the now-empty pocket 71 from the spiral
ramp 60

5y OPERATION OF THE SECOND EMBODIMENT
A pharmacist loads the compartments 27 of the tower 24 with eight closed dose holders 28,

Each dose holder has a bar-code identitying its contents. The pharmacist also enters in the
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that they can be individually loaded one-by-one, by the dispenser.

The pharmacist switches the dispenser on. The bar-code reader 34 travels up the tower and
notes in the dispenser software the positions of the various holders 28 as given by their bar-

10 codes which are successivelyread as the reader 34 travels up the tower.

The arcuate horizontal vibralion of the tower when the dispenser is switched on, causes the
medication doses in all of the holders to travel up their respective ramp surfaces 60. The
doses not required at any time drop off the elevated portions of the ramp surfaces and back
into the wells 61 of the holders 28. Thus, at all imes the dispenser is operating there are

15 doses wailing to be ejected if the corresponding solenoid 1s operated.

The lower end of a collector of the funnel is turned about its axis before the actual dose-
loading sequence is commenced, to bringthe lower end over the blister cavity which is next
to be loaded. The solenoid 45 associated with each of the holders and which is required to
provide doses to the blister cavily to be loaded is then operated and the correct ejection of
29 2 dose is noted by its descent through the funnel collector being detected by the sensor 53.
The next dose is then ejected from its holder in corresponding manner, untll the blister is
fully loaded. After each blister is loaded, the platen and funnel collector move to bring

the next empty blister to be loaded into registration with the collector lower end.

When all the blisters have been loaded, a cover sheet is placed over the blister sheet and

25 sealed into position to close the blister which is then in a form at which 1t can be given to the

patient.
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holders and operable to release required doses from the outlets ot the holders; an open-
ended collector into which the doses ejected from the holders fall; a loading station disposed
beneath the open lower end of the collector and for supporting a recepiacle which is to be
loaded with a selected number of different doses ejected from the holders; and a controller
10 operated in accordance with a pre-determined dose-loading programme and governing the

operation of the ejectors.

2. Apparatus for dispensing medication doses into a pack, comprising: a tower of
separable superimposed and similar holders for respectively storing different doses which are
to be dispensed; a device for vibrating the tower in a predetermined manner, a guide in each
15 holder for responding to the vibrations of the tower by conveying the doses in the holders
individually towards holder outlets having associated dose ejectors; a collector for receiving
the doses ejected from the holders and discharging them towards a position at which a
receptacle of a horizontally arranged array of receptacles 1s to be located; a support for
holding the array of receptacles at a dose-loading locating; a mecharusm for producing a
20 relative horizontal displacement between the support and the discharge end of the collector
to enable the individual receptacies to be loaded with the desired combinations of doses;
and, a controller operated in accordance with a predetermined dose-loading program and
governing the operation of the ejectors and the relative movement between the collector
and the support to enable the array of receptacles to be loaded in an automated manner

o5 With the desired combinations of doses as determined by the program

3. Apparatus as set forth in claim or claim 2, in which each holder comprises a

hollow shallow cylindrical box internally provided with an upwardly spiralling guide against its

outside wall.

4 Apparatus as set forth n claim 1, claim 2 or claim 3, in which each holder is
30 equipped with 1ts own ejector and a vertical column of actuators along_side the tower are

individually operable, in sequence, to eject desired doses from the holders
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6. Apparatus as claimed in any one of claims 1 to 4, in which the holders are

5 mounted in respective compartments of an upright casing vibrated by the device.

7. Apparatus as claimed in claim 6, in which the collector comprises an upright
funnel extending down the side of the funnel and made up from funnel sections which are

each an integral part of a respective holder.

8. Apparatus as claimed in claim 7, in which a dose detector scans beneath the
10 funnel and responds to the detection of a dose free-falling from the funnel by sending a
signal to the controller.

9. Apparatus as claimed in claim 8, in which each holder has an ejector built into

it and which is moved by a solenoid-operated rod between a non-ejection position at which it

closes a dose-outlet in the holder, and an ejectton postition at which it opens the outlet and
15 discharges a dose from the holder into the funnel.

10. Apparatus as claimed in any one of claims 6 to 9, in which the holders have

individual bar codes identifying their contents, and a bar-code reader mounted beside the

tower is vertically moveable to provide the controller with signals signifying the contents of

the holders and where they are individually vertically located in the tower.

20 11. Apparatus as claimed in any one of the preceding claims, i which the tower is

supported at both ends to prevent it from moving conically about its axis of vibratory

movement.



