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Pharmaceutical Dispen’sing App_aratds

Backaground and Field of the Invention

The invention relates to a.pharmaceutical dispensing apparétus. ‘.

It is common fo package pharmaceuticals in unit-dose packaging in the form of

~ tablets or caps‘ules and blister packs are used fo contain ~ these

pharmaceuticals. When a doctor prescribes medicine to a  patient, the

prescription is interpreted by a nurse or phérmacy and the medicine, which may

be in the form of blister packs, collected from various storage areas and packed

for distribution to the patie-nt.vSuch a prdces‘s’ 'rha'.y be acceptable to a clinic but
might be labour intensive and unproductive in av-lair'gve facﬁiiity, such as a hospital,
where medicine is prescribed to hundreds of patients each day. Moreover, such

a process of dispensing pharmaceuticals is also prone to errors.

'As a result, it has been proposed to provide a pharmaceutical dispensing.

apparatus" haVing-a pick and pléce device:Whioh au’tomatiCaIIy picks' up

from a controller and deliyers the pharmaceuticaf packages to a delivefy area.
However, it has been found that such an apparatus is still prone to errors,
sonﬁetimes picking up more or fewer of the pharmaceutical packages than' .
prescribed, creating confﬁsion and:inconvenience. Further, such an apparat‘us
méy be suitab&é for picking pharmaceuticals packed in béxes but is not suitable

to pick p'harmaceuticals packed in a different packaging.
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It is an object of the preseht invention to provide a pharmaceljtical dispensing

~apparatus which alleviates at least one of the disadvantages of the prior art

and/or to provide the pub}'ic with a useful choice.

Sumfnarv of the Invention

in accordance with a first-aspect of the present invention, there is provided a

phérmaceutical dispensing apparatus for dispensing pharmaceutical packages

containing phérmaceutica!s, the apparatus comprising: an array of dispensing

cartridges adapted to recéive a plurality of indi\)idual pharmaceutical packages;
each dispensing Cartridgé having a Ion‘gitudinaliaxis and arranged to'.;supp’ort' :
tﬁe individual pharmaceutical pabkagés ata Ioadéangle bf between 20° and 38°, -
the load angle being an angje formed between the longitudinal axis and a -
horizontal axis of the apparatus; and a pick-a}rﬁd»ptace mechanism operable to

selectively remove at least one pharmaceutical package from the array of i

~ dispensing cartridges.

By having the load angle of between 20° and 38° it has been found that such

an angle optimizes invehtory,’to space cons»tkrain’ts in the apparatus and ye’t :
enables reliable picking or remeal of the phérmac.eutical. packages in thé |
dispensing carfridges. Optionally, the load angle may be between 21° and 37°,
between 20° and 36°, between 19° and 35"., between 18° and 34°, betWeen 17°

and 33° etc. Advantageously, the load angle may be between 23° and 35°.
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" The individual pharmaceutical packages may be blister packs or other types of
packaging, such as boxes. It should be apparent that blister pac'ks are intended
‘o include (and not limited) to blister strips, blister card or sometimes called

Push-Through-Pack (PTP).

- Optionally, the array of dispensing.cartridges :rﬁay be configured to .re,cei\)e'

different types of pharmaceutical packages. The pick-and-place mechanismf
may also be’ cdnﬂgure:d to selectively remove the different t»ypesv_of
pharmaceutical packagesﬁ'om the array of dispensing cartridges. In this way,

the apparatus has the flexibility to dispenée different types of pharmaceutical

. packages.

- Advantageously, at least some of the dispensfng cartridges of the array are : 'l

configured to receive individual blister packs, and at least one pharmaceutical
package includes at least one individual blister pack. The pick-and-place
‘mechanism may include a pick head having two or more suction cups, which

are separately operable for removing said individual blister pack frém the

‘dispensihg cartridge. The suction cups may be actuated using VacuUm.

;Preferably, the pick head comprises a gripper for gripping and iiﬁing -a said

. pharmaceutical package from one of the dispensing cartridges. The

pharmaceutical 1package may be in the form of a pharmaceutical box.

Optionally, the pick-and-place mechanism comprises guide rails for moving the

pick head along two non-parallel directions to poSitioné adjacenfr to the array of
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dispensing cartridges for removing the at least one pharmaceutical package.

Advantageousty, each of the dispensing cartridges includes first and second

. spaced apart gate members arranged to deﬂne an opening through which a
‘ sald pharmaceutlcal package in the form of a bllster pack is removable from the

cartrldge' wherem the frrst and second gate members are further arranged to-

support respectrvely first- and second support portlons of a first one of the} ’
plurality of blister packs at the openmg, each of the first and second support" |
porttons being between 11mm and 16mm. Each of the first and second gate
members may include a roller arranged to enable a said blister pack to.be |
extracted’ through the opening. The rollers ma'y' be arranged to contact the first
one of the p!urallty of blister packs The first gate member may be slidable to
ad)ust the opening’s srze Preferably, each dlspensmg cartridge comprises a

counterweight for urging the pturahty of blister pac_ks to the opening.

_Each dispensing cartridge may include a storage channel which defines the -

longitudinal axis, the dispensing cartridge ihcluding an adjustable WaH for‘

. adapting the storage Vchannel‘ for supporting different sizes ‘ot the

- pharmaeeutical packages. The pharmaceutical. dispensing apparatt;s. may .

20
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| further comprise a hopper bin for collecting pharmaceutical packages removed -

by the pick-and-place mechanism.

The pharmaceutical dispensing apparatus may further comprise a packaging

" and printing module arranged to bag the collected pharmaceutical packages in

a bag and to label the bag with information relating to the ph'armaceuti}cal

package. |
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In a second aspect of the invention, there is provided 'piok—and'—ptace

mechanism for removing blister packs from an array of dispensing cartridges,

~ the pick and place mechanism inc.luding a pick head having two or more suction

cups, which are <':apabi<»3'oxc being separately actuated to suck at least one

. selected blister pack and to remove the at least one selected blister pack from . -

the array of dispensing cartridges.

in this way, the pick-and-pace mechanism has the flexibility and compatibility to

pick blister packs of ditferent sizes.

Preferably, the »pick~and~piace fnechahief*n furt'her' Compf‘sses ex‘cendable guide
arms arranged to control the movement of the two or rpore suction cups. The )
two or more suction cups may be operable by v:acupm to create the suction.
-The pick-and-place mechanism .may further comprise a drive belt arranged to
move the pick heacﬁ selectively between a picking position nex‘zAto one of the
dispensing cartrldges and a drop posmon for dropping the selected blister pack. -

" The pick-and- place meohamsm may further compr!se a hopper bin for collectmg

. the dropped selected bllster packs

The two or more suction cups may be capable of being separately actuated to -
suck a bundle of blister packs having two or more individual blister packs
bundled together and to remove the bundle from the array of dispensing

'cartridges. In addition or as an alterhétive, the two or more suction cups may be
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capable of being separately actuated to suck th_e{ blister pécks individually and

to remove the bundie from the array of dispensing cartridges.

in a third aspect of the invention, theré is pfovided a diSpenéing cartridge for
dispensing bliétér packs m a _pharmaceutiéal -dispensing apparatus, the
“cartridge comprising a storage channel for recéiving' a plufality of individuali :
‘blister‘ backs in upright positions; and first and second spaced apart géte
members arranged to define an opening through which a said blister pack is
rerﬁdvable from the cartridge; wherein the first and second gate members are
further arranged'to support respectively first and second support portions of a
first one of the'piurality.of blister packs, each of the first and second support

portions being between 11mm and 16mm.

Each of the first and second gate members may include a roller arranged to
enabl.e a said blister pack to be extracted through'the opéning. The rollers may
be arranged to.contact the first one of the'ptur‘a!ity of blister pack’é. The first gate |
member may be slidable to adjust the opehving’s size. Advantageousiy, the
| dispensing cartridge furthér comprisés a counteh/yeight for urging the plurality of
' bl’tstef packs to the opehihg. The dispensing Carffildge may fu’.ﬁhﬁer' cob‘mbirise'ani :
adjustable wall for adapting the storage Channéi for receiving diffe'rent sizes of
the blister packs. |
It shouid be appreciated that feafcures relevant to one aspect may also be |

relevant to the other aspects.
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Brief Description of the Dréwinqs

An example of the invention will now be described with reference to the

5 accompanying drawings, in which:.

’ FigUre K ié a bhdtogr‘aph showing a pharmaceﬁtical dispensihg‘
apparatus including an array Qf dispensing cartridges and'é pick and place
met:hanisrh according to a preferred embodiment cﬁ the invention; -

10 | ?iguré 2 is a schematic view of the pharmaceutical dispensing apparatus
of Figure 1 wifhogt housing fo lustrate components of the apparatus more
clearly; |

Figure 3 is an enl'arged schematic view showing some of the array of

dispensing cartridges of Figure 1;

15 .“Figure 4 is a further enlarged perspectivé {view of bne of the ‘dis;‘pensing‘ '
~ cartridges of Figure 3.arranged to receive blister packs; .- |

Figure 5 is an enlarged view of areé A of the array of dispénsing

cartridges of Figure 3 to show hoW' more clearly how each‘of.the disfp'ensing

cartridges receive and supports blister packs or pharmaceutical boxes;

20 Figure 6 is a side view of the array of dispensing cartridges of Figure 3 fo

llustrate a load angle of the dispenéing cartridges';

Figure 7 is a close}up view Qf an end of one of the dispensing cartridges
of Figure'5;

Figure 8 is a séhematic of the pick-and-place mechanism of Figure 1:

25 without showing the other components;
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Figure 9 is a close up view of a pickup device and a hopper of the pick
and place rhechanism of Figure 8; |
Figure 10 is an enlarged view of the plckup dev:ce of Figure 9 to illustrate
a clearer view of a pick head havmg two suction heads
5 Figure 11 is a side view of the pickup device of Figure 10 and a side view
of one _‘of‘ the j:dispensing cartridges of Figure 3 to iﬁustrate'how the pickup
device is arranged to ’traﬁze! aiong an-axis aiigh{e’d'with‘the load angle of the ‘
d‘i.spensing cartridge; 'A |
| Figure 12 is a perspective enlarged schematic view of the packaging and
10 printing module of Figure 1; |
Figure 13ais a top plah view of the dispensing cartridge of Figure 4;
FigUre 13b is an enlarged view of port.ioin’ C of Figure 13a;
Figure 13¢ is an enlarged view of portlon D of Flgure 13b
Flgure 14 is a further enlarged perspectlve view of one of the d:spensmg
15  cartridges of Figure 3 arranged 1o receive pharmaceutlcal boxes;
| Figure 15a iliustra{es the pickup device of_Figure 11 arr'ahged t:‘o, .pick av "
blister pack from dne ofjthe dispensihg cartridges having a ‘plurallity'of blistervl
packs, and with suction: cups of the p’ickup: device extended ready' for thei
- plcklng operatlon | |
20 Figure 15b is a close -up view of the portlon E of thure 15a
Figure 16a zl}ustrates the pev.\up device of Figur .5 with the‘ suction |
cups in contact with the blister pack and the suction cups are retracted to create

a vacuum fo extract the biister pack out of the dispensing cartridge; and

Figure 16b is a close-up view of the portion F of Figure 16a.

25
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Detailed Description of Preferred Embodiment - 3

. Figure 1 is a photograph showing a pharmaceutical dispensing apparatus 100
according to a preferred embodiment. The apparatus 100 includes an array of
dispensing cartridges 200, 'a pick-and-place mechanism 300 (not shown in

Figuré 1 but see Figure 2), a packaging and printing module 400, a- control

- system 500 and a basket output module 600; deadiy,'_ each of the array of

10
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dispensing cartridges 200 is configured to réceivé"a plurality of pharmaceutical -
packages containing phafmaceutica!s; and the pick-and-place _mechanism 300
rec;eives instructions from the control system 500 and picks up 'selected ones of
the plurality of pharmacéutical packages removing. them from the respective
dispensing cartridges 200, and éehds' thém to the packaging and printing
moduie’4'OO. The péckaging and p‘rintingi n;lodu!e:400 packs the selected .

pharmaceutical packages. in a bag, prints Einformation label based on |

prescribtion and patient- inf_ormation received‘l ‘f:-fom the con’crol systém 500: o
directly on to the bag, and sends the bag to the bésket output module 600 The't'

basket output module 600 collects the‘bag for distribution to. the patienf:based o

on the information label.

Figur‘é 2isa schematié view of the pharmaceuticél dispensing apparatusj‘QOO of:'
Figure 1 without housing f.to i!!us“c.rate com‘pohe.f{ts; of thé apparatus mcre dear!y.j' :
The pharmaceutical dispensing 'appara‘tus 100 .inciud'es a supvport étructure 102
made of heavy duty aluhinum for supporting the array of dispensing cartridges
200, the pick-and-place mechanism 300, the packaging and printing module

400 a_nd the control system 500 with the basket output module .600 aligned at
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an end of the support structure 102. The basket output module 600 includes a |

plurality of baskets 802 stacked one top of Eanother which are used for -

~ containing the bags of pharmaceutical packages (although the baskets 602 are

not shown in Figure 1).

Figure 3 is -an enlarged schematic view showing some of the dispensing

~ cartridges 200 of the arﬁay of Figure 1 to reyeél an arrangément of support

brackets 202 for supporting each of the dispé‘nis'ing cartridges 200 at a io‘adi‘
angle 104 which will be discussed in further detail below. It should be apparent
that each of the dispensing cartridges ‘200 is similar in construction and
structure and Figure 5, which is an énlarged view of area A of the array of
dispensing cartridges of Figure 3, shows tHése more clearly. As it.can be
appreciated frdm Figure 5 somelof the dispenSinQ cartfidges 200 are érranged‘ :
to receive a piuraiity of bharmaceutical packages in the form of biistér packs -
212 and some of the dispensing cartridges 200 are a'rranged‘ to re‘ceive aj :
plurality of pharmaceuticél paokages in the form of pharmaceufic_al boxés 213.

For ease of explanation, the dispensing cartridges 200 arranged to receive the

 blister packs 212 are termed “blister pack dispensing cartridges” 200a and the -
- dispensing cartridges 200 arranged to receiv'eb the pharmaceuticé[ bokes 21_3: .
~are termed '.as}“bo'x_ dispénsing _bartridges” 200.b{ It should be appreciated that -

the blister pack dispehsir}g cartridges 200a and the box dispensing cartridges -

200b are similar in structure and function, and the different names are used to
represent the contents which the dispensing cartridges carry. One of the blister
paCk'dispensing cartridges 200a will be usevd' as an exampie to explain the

structure of the dispensing cartridges 200.
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Figure 3 also shows the -blister pack diepensing cartridge 200a in 'diffefent?_ o

“positions of removal from-the corresponding brackets 202. Figure 4 is a further
enlarged perspective view of the blister} pack dispensing ,c‘artridge 200a of
Figure 3. The biister pack'diépensing cartridge _ZOOaincludes a planar base 205
cooperating with first and second side walls 2661208 to create an elongate
storage channel 210 for receiving and storing the blister pack 212 is shown as
an exanwpie in Fibgure 4.‘ The blister nack_diepensing cartridge 200a bhas a
longitudinal axis 106 which rnns along {he_ tength of the ’eiongate storage

channel 210.

The blister pack dispensing cartridge 200a further includes a pair of adjusting
bars 214 c;oupled to a side adjustable wall 216 (Figure 13a shows the pair of
‘ adjusting bars 214 more clearly). The side adjustable wall 216 runs the entire‘

- length of the storage channel 210 and has an engagement edge 216a 80 that_ 1

~when the adjusting bars’ 214 are adjusted hneariy, this also moves the S|de','? xE

adjustable wall 216 Co_rrespondxngly to accommodate dlfferent snz‘es of‘
pharmaceutical packages with the engagement e‘dge 216a engaging with the
pharmaceutical packages. The blister pack dispensing cartridge 200a includes : _
a package remova! section 218 near one end, and a cover plate 220 near the’
| other end The bhster pack dispensmg cartndge ZOOa mctudes a handie 222 |

- mounted fo the cover piate 220 and these are seen more Ciearly in anure 1.

The package removal section 218 includes a barcode carrier plate 224 for

displaying a barcode 226 which is used to identify the cartridge 200a uniquely,
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and more impo'rtantly'thé cartridges’ contents. In other words, this identification

is important as it enables the p‘iok-a'nd-ptace mechanism 300 to identify 'wheir,e} .

to locate and pick the required pharmaceutical packages from the array of

’ dispensing cartridges 200. |

The packége removal section 218 also includes a support fixture 228 and fwo

gate members 230,232 arranged\spaoed apart from each other to create an

o openi‘ng. 234 therebetween. The first gate me.m‘ber 230 is connected to the

adjusting bars 214 which are coupled to the side adjustable wall 216. in order
words, moving the adjusting bars 214 adjust the position of the side adjustable
wall 216 which in turn moves the first gate member 230. The second gate

member 232 is fixedly mounted to the second side wall 208, as shown in Figure

4.

Sliding the first gate member:230 adjusts the width of the bpenin_g<234 and also

moves the adjusting bars 214 to adjust the width of the channel 210. tis

erivisaged that the second gate member 232 may be movably coupled to the
adjusting bars 214 and the first gate pmember 230 fixed, or both may be mbvab!y |

mounied. .

20

25

The ﬂekibility is that the :iopening 234'betweén. ﬁNo gaie members 230,232 is

adjustable by adjusting the position of the first gate member 230 fto.

accommodate to the removal or extraction of different sizes of the blister pack
212 (or the boxes 213 in the case of the box dispensing cartridge 200b). Each

of the gate members 230,232 is substantially C-shape to create upper and
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lower flanges 236,238,240,242 so that a roller 244,246 is attached to the
respective Qpper and lower flanges 236,238,240,242. The rol@ef_s 244,246 are :

useful to facilitate easier removal of the biisteripéck 212 from the dispensing

~ cartridge 200a by the picknand—place mechanism 300 and to minimize damage

to the blister pack 212. Figures 13b and 13c illustrate how the blister pack 212

rest on the rollers 244,246 prior to extraction.

in this embodiment, the d:ispensing Carfridge 202a is specifically configured to |

receive individual blister packs, one of which 212 is shown in Figure 4 which

means that the blister packs are separated and not connected to each Cther._

The individual blister pack 212 has first and second iong edges 212a,212b, and

first and second short edges 212¢,212d to define a substantially rectangular

" body (although it may come in other shapes and sizes) with a flat back portion 7

212e and front portion 212f carrying blisters containing unit-dose

-pharmaceuticals. The individual biister pack 212 is arrénged in an'_luprighti '

position with its two long edges 212a,212b traversing the stofagé ohan:hél 210

and its two short edges '2120,21r2d resting on the respective' gate member |

230,232 so that the flat back portion-A 212e faces the opening 234. This bbsition

~ also enables a plurality of blister packs 212 to be arranged one on fop of

- another alohg,the storage channel 210 of the cartridge 200a, as shown in

-Figure 5.

It is. found that how the first and second gate members 230,232 support the
blister pack 212 is particularly advantageous. To elaborate, the upper flange

236 and the lower flange 238 of the first gate member 230 define a first
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outermost engagement edge 248, and the upper ﬂange' 240 and the lower
flange 242 of the secohd gate member 232 define a second outermost

engagement edge 250.

As it can be appreciated froﬁﬁ Figure 7, the first gate member 230 is arranged to
support a first support portion 252 of the blist.er}back' 212 near fhe first short
| edge ‘212c and width of the first support portion 252 is deﬁﬁed as a distance
between the first short edge 212¢ and the first outermost engagement edge 248
‘-whi'ch' is be‘cwéeﬁ 11mm:a'nd_ Ef'ﬁmm. Since th:e_" first sho.rt edgé 212¢ of thekb'
biister pack 212 is engaged by the side'adjust'able wall 216 and thus, the
measuremeht of 11mm and 16mm may also be considered as between the
engagement edge 216a of the side adjustable wall 216 and the first outermost
engagement edge 248. The second gate. member 232 is arranged to support a |
second suppor{ portion 254 of the blister pack 212 near the second short edge

~212d ‘and width of the second support portion 254 is déﬁne‘d as. a dﬁstance :

between the second short edge 212d and the second outermost engaéé:me'hf.:.f o

| edge 250 which is also between 11mm and 16mm. Likewise, the second short ‘

edge 212d of the blister pack 212is éligned with the inner surfacé of the second

~ side wall 208 and thus, the measurement of '11_mm and 16mm may also be

’ considered to be between the inner surface of ihe second side wall 208 éhd the

‘ “second vc&)utebrmost engagéément edge 250.

It should be apparent that the Widths of the ﬁréf 'support portion 252 and the
second support portion 254 are preferably the same, although this may not

necessary. As shown in Figure 13c, the first support portion 252 of the biister
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pack 212 is a.rrangéd to engage or rest on the roller 244 of the first gate

membef' 230, and the second support portion 254 is arranged;té engage or rest = 3

~on the roller 246 of the second gate member 232. Also, if the rollers 244,246' o

are not flushed with the first and second outermost engagement edges 248,250,
then the dimensions of 11mm-16mm is measured between the 'engabgement
edge 216a of the adjustable wall 216 (or‘the inner surface of the second side.

wall 208) and the outermost edge of the respective rollers 244,246,

: It has been found that the width between 11mmband 18mm provides surprising

and unpredictable effects. For exampte,' it has been found that the width
provides sufficient supbort to retain the blister pack 212 in the dispensing

cartridge 200a and yet facilitates easy extraction or removal of the blister pack

© 212 from the blister p_a'ck dispensing cartridge  200a by the pick-and-place

15

20

25

mechanism 300, especially when the blister pack dispensing cartridge 200a is
inclined at the load angle 104. Such a dimension also minimizes damage to the
blister pack 212 during the extraction process. Further, the blister pack 212 may

be warped prior to loadin'g and the width is fou:nd o retain thé blister pfac_k 212: '

~even if it is warped.

i Referring fo Figure 4, the dispensing cartridge 200a includes .a counterweight

256 ﬁaving an engagemént body 258 conﬁgﬁred o push the blister p'ack 212
towards the opening 2342. The'counterweight 255_ includes a pair of rolzlers' 2605
{(only one is shown in Figure 4), with each roller arranged atbeither side ofkthe' »
engagement body 258. The roliers 260 are arranged to roll freely and under

gravity along ries_pective'tracks 262 (see Figur‘e'13a') adjacent to the first and
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second side walls 206,208, The tracks 262 are extensions of the first and
second sid.e w'aHsQO_G 208. The counterweight_?SB is arranged to hold the |
blister pack 212 (in actdal case, there is moreith‘:an one sucn btister packs _as:
shown in Figure 5 during transport of the blister pack. dis,pe‘nsing cartridge 200a" |
and to exert a force to push.the biister pack 212 against the s.uppon fixture 228

when the dispensing cartridge 200a is supporte,d at the load angle104.

The blister pack dispensing cartridge 200a also includes a box restraint guide
arm 266 for restraining pharmaceutical boxes ‘When the dispensing cartrid.ge'_k
200 is configured to rece.ive and support .soch‘b{oxes, an exafnplé of which Is
shown in Figure 14, which shows one of dispensing cartridges 200 being
configured as the box dispensing cartridge 200b. Like parts in Figure 14 uses
the same referénce as Figure 4 with the addition of 1000. As shown in Figure}
14, the box dispens'ng-cartridge 200b also includes an elongate storage

channe! 1210 with. a far end enciosed with a cover plate 1220 and a near end

havmg a package remova! sectlon 1218. The box dlspensmg cartrldge 200b3 ;:I:

also includes a pair of adjustmg bars 1214 to accommodate to dn‘ferent box',i} |

sizes. The package removal section 1218 also lncludes a ﬁrs-t gate m_ember" -
1230 and a second gate member 1232, both spaced apart to create an opening
1234. The box dispensing cartridge 200b is arranged to receive a plurality of |

pharmaceutiCal boxes 213 and a counterweight 1256 is arranged o push the

: p|urahty of pharmaceu’uca! boxes 213 toward the ﬂrst and second gatez

25

members 1230, 1232 just hke the bhster pack dzspensmg cartndge 200a The :

box restraint guide arm 1266 of the box dispensing cartridge 200b is conﬂgured '

to ensure that the pharmaceutical boxes 213 are fed level towards the package
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removal section 1218 and to prevent a second box 213" from lifting when a first
box 213 (Wthh is the box 213 closest to the openmg 1234) is betng hfted and

pxcked/extracted from the box dtspensmg car‘cndge 200b by the prok-and plaoe -

mechanism 300.

Referring to Figure 4, the blister pack d.ispens.ingvcartndge ZOOab(and also the
box dispensing cartridge) also includes a dampener 264 mounted to an outer-
surface of the: second side wall 208 and the dampener 264 is configured to
| engage the support brackets 202 (shown in Figure 6) to enable smooth loading |

of the dispensing cartridge 200a into the pharmaceutical dtspensmg apparatus

100.

Figure 6 is a side view of the array of dispensing cartridges of Figure 3 in the
direction B which shows the dispending cartridge 200a in various positions of

being xi‘oaded into the phermaoeutica! dispensing apparafcos 100 and supported

by & corresponding set of brackets ‘202. Using a second dispensing carfridge.
2200 as an example, which is similar as the dispensing cartriog'e 200a; exceépt B
that this second dispenoing cartridge 1200 is arranged at a higher Ie:ve!. As .

explained above, all the dispensing cartri.dges 200 are inclined at the Ioao angle = |

104 with respect to respective horizontal exis‘ 106 of the pharmaceutical

dispensing apparatus 100. As iHuStrate’d by the second dispensing car’tridge

1200, the load angle 104 is between 20° to 38° and this is the angie between; .

the longltudmal axis 106 of the second dzspensmg cartndge 2200 and a
horizontal axis 108 of the pharmaceutical dlspensmg apparatus 100 at the.

position of the second dispensing cartridge 2200. It has been found that the
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load angle 104 achi.ev’es a balance of optimizing space for the array of

dispensing cartridges and -an advantageous effect of r'eﬁable‘vpicking,of the

~contents: of the dispensihg cartridgés 200 by th:e- pick-and-plaCe meqhaniém» '

300.

Figure 8 is a .schemétic:of the pick—and—piace mechanism 300 of Figure 1

without showing the other components and the pick-and-place mechanism 300

includes a pickup device 330 and a hopper bin 380. The pickup device 330 and

~ the hopper bin 380 are mounted independently to a rack and pinibn mechanism

302 which includes a 'h'oriz‘ontal guide rail 304 and:a vertical guide rail 306. Thef;
horizohtal guide rail 304 defines an X-axis of movement and the vertical guide
rail 306'deﬂnesi a Z-axis of movement for the pickup device 330 and the hopper
bin 380 along two non-parallel axes. The pickup device 330 and the hobper bin

380 are movable along the X-axis and Z-axis.

- Movement of the pickup device 330 along the horizontal guide railff304‘:isi:1

~ achieved by a first servo motor drive 308 coupliéd:to a pinion 305Thep|ck—up

device 330 is mounted té the hdrizohtal guide rail 304 supported byvfour ‘:bjea_ring
blocks 310. For added stability duringb high ‘s';l)eed' mdtion, a top réii 312‘
supported by top rail bea_ring biocks 314 is added. The Z-axis is provided by a
belt modu}e 3186 poWéred‘ by a second servo motor 318 , which means that the

pickup device 330 is driven by different mechanis_ms to move along the_é X-axis

- and Z-axis.
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Figure 9 is a olbse—up view of the pickup device 330 and the hopper 380 of the
pick and place mechanis_m 300 and Figure 10 is an. eniérged view of the pickup
device 330 of Figure 9 to illustrate a clearer view of a pick head 332 ,ha\},irixg two
suction 'ﬁeads 334,336. The vp‘_ickup deyicé 1330 includes: a scanﬁér 338
arranged to scan the baroddes 226 carried by the- respectivé barcode oérrier' :
plates 224 of the dispensing -kcartridges. 200. | The “scanned -i.nformation is
transmitted back to the control system 500 to identify the dispensing cartridge

200.

The pick head 332 is movably mounted to a ‘drivé belt 340 to advance or retract
the pick head 332 along‘a Y-axis which moves the pick head 332 between a
picking position-and a drop position for dropping the picked biister pack (or box)

into the hopper bin 380. It should be appreciated that the Y-axis is aligned to the

load angle 104 of one of the dispensing cartridge 200 as shown in Figure 11 so

that the pick head 332 (i.e. the two suction headsl '334,33.6») moves in a direction

~ along the load angle 104.

The pickup device 330 includes timing pulleys 342 driven by a servo mdtdr 344
and the timing pulleys 342 are arranged to drliye the drive belt 340 and as

explained above, the drive belt 340 is arranged to move the pick head 332

. along the Yanis.

The pick head 332 includes two spring guided arms 352,354 (Figure 10, one -
arm hidden from view). The spring guided arms 352,354 each guides a suction

head 334,336 which in turn is fitted with suction cups 348,350. When actuated
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by the drive belt 340, the pick head 332 moves along the Y-axis until contact is

made between suction cups 348,350 and the blister strip 212 (or box). The
spring guided arms 352,354 provide over tfavei by allowing the‘ suctiohv heads

334,336 to retract inside the spring guided arms.352,354.

An operation of the pickuvp device 330 wiﬂ be e.x.p_léin'ed in further detéil with
- reference to F-‘igu}res 15a and 15b. Figure 15a shows the pickup device 330
aligned to the load angle 104 of one of the blister pack dispensingr cartridges
:200’3 wh’ich carries a numbér of blister packs 212. A ffrst one of the blister packs

212" is the one at the opehing 314 and ready to be picked with a second blister

pack 212" arranged behind the first one. In F:igure 15a, the suction cups
348,350 are in extended positions (Whéh actuated by the spring guided arms

352,354) ready: for “picking up” the first biister pack 212’ and this can be seen .

more clearly in Figure 15b. With the suction cups 348,350 in the extended

positions, the pick head 332 is actuated to move along the Y-axis towards the

dispensing cartridge 200a until the suction cups 348,350 contact the back

~ portion 212¢ of the first blister pack 212'. This is the picking positfpn.»-

~ Next, the suction Cups 348,350 are retracted as shown in Figtjré’s 16a éh'd 16b

to create a va¢uum at the suction cups 348,350vand this enables the suction

cups 348,350 to suck or attach to the back portion 212e of the first blister pack

212". The pick head 332 is then moved back along the Y-axis to the dropi‘“ -

- pdsitiOn and as:the pick head 332 moves away from the blister pack dispensing |

cartridge 200a, the first biister pack 212" is éxtra.Cted out through thé opening |

. 234 of the blister pack dispensing cariridge 200a and the second blister pack
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212" is next supported by the first and second gate members 230,240 at the

opening- 234 (due to the counterweight 256).

In this way, the vacuum suction created at the syc’ﬁ_ion cups 348,350 jc:ahabl_esz |
the suction cups 348,350 ts suck the flat back ’psi’tion 212e of the blistv'er:paickf, ‘
1212 to create a secured hold and when the sustisn head ‘334,336 is re’tfacted,
the suction cups 348,350 draws or extracts the blister pack 212 out of th.e‘

dispensing cartridge 200a.-

When the suction heads 334,336 are retrécted, along the Y-axis to the drop

position, the vacuum suction at the suction cups 348,350 is released to drop the:

_ extracted blister pack 212 into the hopper'bih 380. The hopper bin includes a

flap 382 which is rotatable to transfer its contents to the packaging and printing

moduie 400.

It should be "appreciated that the spring guided arms 332 are o’p’erable.'_

tndependent(y/’ssparateiy o extend or extract the suctnon cups 348 350

independently/separately or both s:multaneously Selectlon of Wthh or both toiv_f»

operate depends on the size of the blzster pack - jUSt one of the suc‘uonrcups }:

348,350 may be actuated for smaller blister packs and for larger ones, both’ -

suction cups 348,350 may be actuated. As to how the control system 500 .

determines which or bcth suction cups to actuate, the dimensions of ths blister -

‘ ‘packs 212 are entered info control system 500 dunng the loadmg process of thev o

' d!spensmg cartridges including other mformatlon such as medlcme name efc, :
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and for association with the barcode assigned to the specific dispensing

cartridge.

The pick head 332 includes a gripper 356 ha\/ihgﬁa lewer gripping mem'ber 3'58'

and an upper gripping member 360. The lower grxppmg member 358 xs.: 3

substan‘ualiy rectangle and is retractable within the pick head’s body 361 and |
this is achieved by coupling the lower gripping: member 358 to a pneumatic
cylinder arm 363 (see Figure 10) for extending or retracting the lower gripping
me'mber 358. The upper grippmg member 360 is also s_ubstantiélly rectangular‘
and is mo&able in a linear motion along a vertical axis (as represented by arrow
AA) of tbe pick head’'s body 361. The gripbe’r 356 is actbated for picking
pharmaceutlcal boxes 213 which are stored in one of the dtspensmg cartndgesv
200 such as the box drspensmg cartridge 200b of Figure 14. The lower gripping

member 358 is actuated to extend under the first box 213 and the top gripper

lowered to clamp the first box 213" and the first box is lifted up and out of the

box dispensing cartridge.200b." The pick head 332 next drops the picked box

213’ into the hopper bin 380, just like when a biister pack is being pickedﬁ.; j

As it can be appreciated from the above, the hopper bin 380 'Cbl.lects the picked s
pharmaceutical packaging and transports thefm to the packag‘i’n'g and ibrin’t'mg |

module 400 and this is shown in Figure 12.

The packaging and }printing module 400 includes. zipper sterage bag r_oil—stock o
(coneumables) 402 which_provides the materialfor making bags. The packaging -

and printing module 400 also includes bag feeders 404, a bag opener 406,
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post-loading tensioning device 408, pre-seal tensioning device 410, seal and

“cut device 412 and a printer 414,

The bag feeders 404 is arrangedto create correct tension of fhe bags from t_hef

rofl-stock 402 during feeding and sealing, and the bag openef 406 is atrangedf .

to open the bag ready for the hopper'bih 380 to ‘arrive and pour or arop it_s‘
contents into the bag. Thé post-loading tensioning device" 408 tensions the bag
after the contents ‘from the hopper bin 380 are dropped into the bag to :prepare‘
the" bag to be processed by the pre—sealing.ténsioning device 410. The pre-
sealing tensioning device :410 is arranged tb pull the bag tight before sealing by}
the sea] and cut module 412 which also cuts tﬁe.bag’ away from the roll-stock
402. Th‘e printer 414 is arranged to pri-nt inforﬁation brovided by the co.ntrol'
system 500 relating fco,th’é, order details directly on the bag. Once the bag is |
sealed and cut, the bag is transferred to one of the plurality of baskets 602 of

the basket output module 600.

~The plurality of baskets 602 are “singulated” and automatically positidhed 1o -
collect the sealed and cut bags as explained ébqve and theg baskef‘ o:ut;ﬁut g

module 600 transfers the baskets 602 to a delivery system, for ‘.exarjrﬁp‘le by |

conveyor, for delivery to a pharmacist for distribution to the patients. The
packaging and- printing module 500 is particularly advantageous since the bag"

sizes may be adjusted depending on quantity of pharmaceutical packages to be

kept within one bag.



10

15

20

WO 2012/121663 PCT/SG2011/0006092

24

An operation of the ph’érmaceuticai dispensing apparatds 100 will now be

described. Prior to actual operation, pre-operation actions are carried out by a

~user to load the pharmaceutical packages into at least some of the‘array of

dispens-in‘g cartridges 200. D‘etai!s relating td the pﬁ_armaceuﬁcal packagés.for, |
example, type of medioidé, ,duanﬁty, size of padkaging are prograrﬁmed;ihto t‘hef' :
control system and stored in association with} respe'ct’ive.:bér.codes.. of fhe: “
dispensing cartridges 200. It should be appreciated that the disbensing
cartridgés 200 ére configurable to. accommodate to different types of

phérmace_utical packages (as explained above, sliding the adjusting bar 214)

. and also the Width- of opening 234 to adjust the distance between the first and.

éeoond .gate mémbers 230,232 and information relating to the type of package
associated with the dispensing cartridgé 200 is also uploaded to the control
system 500. For exampie, some of the dispensing Cartridges 200 may be ..

adapted to receive and support blister packs 212; whereas some may be

adap{ed to receive pharmaceutical boxes.

Once mformatlon reiatmg to one of the cartndges is uploaded mto the Contro!v o
system 500, that dispensing cartndge 200 is Ioaded into the respectlve bracke‘cs ]

202. The plck—and-place mechamsm BOO is xm‘uai‘lzed fo scan the barcode 226' : o

to register the loca‘uon of the dzspensmg cartridge 200 in the array-"
correspondlng to the scanned barcode 226 (and thus, the contents of the.

dispensing cartridge) in a memory or database of the control system 500. Other

cartridges ZOO:are loaded in the same manner.
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When the pharmaceﬁtic‘al dispensing apparatus 100 receives a prescription
order, the -control system 500 checks its memory/database and actuates the
. pick~and-ptace'mechanism 300 to m‘ove along the X-axis and Z—axié‘to stition, v
the bic;k head 332 adjacent the dispensing ca-rtridge 200 Which std_res the

pharmaceutical package cori‘esponding to the prescription order.”

If the package to be-picked is defined as a b‘!ist'er‘pack in t.he control.system‘ .
whioﬁ_ requires. both suction cups 348,350, the pickup device 330 abtuétes the

pick head 332 to advance the suction cups 348,350 along the péth of the load |
angle 104 to extract the fi‘rst blister pack from the dispensing cartridge 200. The

pickup device 330 then moves the pick head 332 to the drop‘ position and

releases the picked blister pack into the'hoppér bin 380.

Wheh the control systerh’ 500 sends a. signal to opefate the pick»and-place‘
mechanism BQO, the cohtro( systerm 500 also sends another signal to the

packaging and printing module 600 to prepare an apprdpriate bag which can

contain the picked prescrivption“order. in this reSpect, the rol!—stock 402 is routed

through the bag feeders 404 and the bag is.pulled to the required si_zé. The :

printer 414 next carries out label printing directtyién the bag a“r‘;\d the bagfdpeﬁer”{if,gz

406 is activated to open the bag, ready to receive the contents of the hbbpér bin~

380.

When the hopper bin 380 arrives at the packaging and printing module 400, the
flap 382 of the hopper bin 380 is activated to open so that the picked blister
pack is'dfopped into the,bopen bag. The hopper bin 380 is then moved to rest

position waiting for the next command.
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After the picked blister pack is dropped into the bag, the post-!oeding tensioning
device 408 is activated to tension the bag into pos‘ition and fhe pre-seal
tensioning device 410 tensio'ns’the bag reedy for sealing. The bag is next:
sealed and cut by the seal and cut device 412 and the cut bag is dropped mto :

one of the baskets 602 for dehvery as exptalned above

The pick-and-place mechanism 300 next moves the pickup device 330’ to pick
up a next prescription order and if this is a pharmaceutical box, the pickup

device 330 operates the gripper 356 to grip the box, lift the box up and clear of

. the dispensing cartridge 200, and similarly drops the box into the hopper bin

380. Likewise, the hopper bin 380 is arrenged to send the pharmaceuticailbox'

to the packaging and printing module 600 to be packed. |

In this way, the pharmaceutical dispensing apparatus 100 is conﬁgured to treat
gach pharmaoeutlcal package (contammg the same pharmaceu’ucal) as one

prescription or_der and this is packed separately from other types of

.pharmaeeuticals This  avoids mixing .paokéges containing different<.-j,-:3 .

pharmaceuticals and is partncularly useful to avozd com‘usmn -among patents :

such as elderly people Of course, it can be apprecxated that the pharmaceutmal .
dlspensmg apparatus 100 may be configured to treat a prescrlptlon order as
being all the medicine for one patient and if the prescription order has two or .

more different pharmaceuticals, these are picked and bagged in the same bag.
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It would be appreciated that the described pharmaceutical dispensing apparatus

100 is more flexible since it is capable of dispensing a combination of different

~ pharmaceutical packages such as boxes or blister packs. The arrangement of

the arrey of the dispensing caftridges also improves the pick reliability and

minimizes false pioking or picking of more pac’keges than what is indicated ing
the prescription order. The described pick up ‘:de\}ioe a!so:ehsure 'that one
package is removed at a time and this arran‘gement is simpler an.d' more
economical to implement than other devices, for example u.sing} vision
recognition to identify and count the number of packages before extracting the

required amount.

The described_embodiment is not to be cons'tr'u.ed as limitation. For example,'
although the pharmaceutical dispensing apparatus 100 includes the packaging
and printing module 400 and the basket output module 800, these may not be

necessary if for example, manual packing and delivery is ebnvisage'd. '

In the described embodiment, the-pharmaceutica! packages such as the blister. |

packs 212 and the pharmaceutlca! boxes 213 are each prov;ded mdlvsdually’
" and separated. However itis envxsaged that two or more of these packagesf

may be bundied toge‘nher (for example, as a mtmmum presorlp‘mon order) andfli -

the pick and place meohamsm 300 is oonﬂqured to pick the bundied paokages_

from the dispensing cartndges 200 Of course, the dispensing cartridges 200

‘may require modifications fo accommodate such a change
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Further, the rollers 244;246 are provided to provide easier extraction of the
blister packs 212 a’ndl to minimise damage. However, it is enviéaged that these
rollers 244,246 m‘ay not be neoesséry and profiles of the first and vsecon}d gate
members 230,232 may be adaptéd acoordingfy (for example rounded edges) to}

enable extraction, a!though this may not be preferred.

Although it is preferred for the dispensing cartridges 200 to include f.he side -

adjustable wall 216, it is envisaged that this may not be necessary, and at least

,some of the dispensing cartridges 200 in the array may not have the side

adjustable wall 216. This may mean thaf such dispensing cartridges do not
have the flexibility of accommodating to different size pharmaceutical packages

but this may hot be a problem if thesé dispénsing cartridges are loaded with

~ pharmaceuticals which are commonly prescfibe'd.'

Having now fully described the invention, it should be apparent to one of
ordinary skill in the art that mény modifications can be made hereto without

departing from the scope as claimed.
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CLAIMS

A pharmaceutical dispensing apparatus for dispensingvpharmaceutical
packages containing pharmaceuticals, the apparatus comprising:
an array of dispensing cartridges adapted to receive a plurality of

individual pharmaceutical packages; each dispensing cartridge having a

‘longitudinal axis and arranged to support the individual pharmaceutical

packages at a load angle of between 20° and 38°, the load angle being
an angle formed between the longitudinal axis and a horizontal axis of
the apparatus; and

a pick-and-place mechanism operable to selectively remove at least one
ph‘armaceutical package from the array of dispensing cartridges,
wherein each of the dispensing cartridges includes first and second
spaced apart gate members arranged to define an opening through
which a said bharmaceuﬁcal package in the form of a blister pack ié
removable from the cartridge in a direction aligned to the longitudinal
axis; wherein the first and second gate members are further arranged to
support respectively first and second support portions of a first one of the
pturaiity of blister packs at the opening, and wherein width of each of the

first and second support portions is between 11mm and 16mm.

A pharmaceutical dispensing apparatus according to claim 1, wherein the
array of dispensing cértridges is configured to receive different types of

pharmaceutical packages.

AMENDED SHEET
IPEA/AU

MCSLLP
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A pharmaceutical dispensing apparatus according to claim 2, wherein the
pick-and-place mechanism is configured to selectively remove the
different types of pharmaceutical packages from the array of dispensing

cartridges.

A pharmaceutical dispensing apparatus according to any preceding
claim, wherein at least some of the dispensing cartridges of the array are
configured to receive individual blister packs, and the at least one

pharmaceutical package includes at least one individual blister pack.

A pharmaceutical dispensing apparatus according to claim 4, wherein the
pick-and-place mechanism includes a pick head having two or more
suction cups arranged adjacent to each other, and which are separately
operable for removing said individual blister pack from the dispensing |

cartridge.

A pharmaceutical dispensing apparatus according to claim 5, wherein the

suction cups are actuated using vacuum.

A pharmaceutical dispensing apparatus according to claim 5 or 6,
wherein the pick head comprises a gripper for gripping and lifting a said

pharmaceutical package from one of the dispensing cartridges.

A pharmaceutical dispensing apparatus according to claim 7, where the

pharmaceutical package is in the form of a pharmacsutical box.

AMENDED SHEET
IPEA/AU
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A pharmaceutical dispensing apparatus according {o any preceding

claim, further wherein the pick-and-place mechanism comprises guide

rails for moving the pick head along two non-parallel directions to

positions adjacent to the array of dispensing cartridges for removing the

at least one pharmaceutical package.

A pharmaceutical dispensing apparatus according fo claim 1, wherein
each of the ﬁrsf and second gate members includes a roller arranged to
enable a said blister pack to be extracted through the opening; and
wherein the roliers are arranged to contact the first one of the plurality of

blister packs.

A pharmaceutical dispensing apparatus according fo claim 1 or 10,

wherein the first gate member is slidable to adjust the opening's size.

A pharmaceutical dispensing apparatus according to claim 10 or 11,
wherein each dispensing cartridge comprises a counterweight for urging

the plurality of blister packs to the opening.

A pharmaceutical dispensing apparatus according to any preceding
claim, wherein each dispensing cartridge includes a storage channel
which defines the longitudinal axis, the dispensing cartridge inciuding an
adjustable wall for adapting the storage channel for supporting different

sizes of the pharmaceutical packages.

AMENDED SHEET
IPEA/AU
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A pharmaceutical dispensing apparatus according fo any preceding
claim, further comprising a hopper bin for collecting pharmaceutical

packages removed by the pick-and-place mechanism.

A pharmaceutical_dispensing apparatus according to any preceding
claim, further comprising a packaging and printing module arranged to
bag the collected pharmaceutical packages in a bag and to label the bag

with information relating to the pharmaceutical package.

AMENDED SHEET
PEA/AX



