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METHOD AND APPARATUS FOR FI LLI NG A CONTAI NER The
present invention relates to a nethod of filling with

wQowdmL4397 cont ai ner havi ng an open end, a net hpdr/6B2004/003380

simultaneously filling a plurality of such containers

and an apparatus for carrying out such nmethods. Wen
factory packing unit doses of drug into individua

cont ai nefSETHBE ANDSARPARAUUEFORIFIL LIRGIA BINTAINER
protection of the drug fromthe atnosphere. The fil

wei ght (drug mass) nust be accurate, aimng for better

t han 5% RSD (.r el tlve st and P ﬂeV|at|on Cohesi
PBABKSP N ARVEDHPR £§ Tetes 0 ftlaet&ag A il ARG der dgRpizinsE Paving an

Bguaéﬁ%lea a0 oS3 sfﬂﬁul‘ts&e? %{ ﬁﬁﬁllasct it foﬁsh%&{téﬁﬁ&s and an

si ng I nhonbgeneous It hi force 1's used
hppa@atﬁtrfmmrylhg&ut:td@hmettﬂmispwders conpact into a
solid mass. This is especially disadvantageous for DPI
(dry pomder i nhal ati on) applications where the powder

fHRh G HEERMA Ml Red BARGORIARARIARY bl fpBAl hERLSa

st Feam are known for filling.
Popateest tb ableisve piotdeaon seille ditpefrom biee atmoppllsdne dThenﬁh: waeight

powder bhed, Ilfted out with powder st t he tube
EBS FSYDANYSH b ReCE YAt A Or%t@ e}J RSD @ relativesiagagd
8&E1ﬂﬁ1tUbe into the container. is also known to
sh & container into a powder bed upsi de down, such
that pomder sticks in the container, and then w pe off

t he excess, Is.also known to p powder into the
Eohesayawd %’f“@tﬁhﬁﬁﬁélt GRS mtera il Cé’PE?b“eF RS thfieck to the

mﬁsg c[]{oach%ﬁel@t% \I\dﬁlr rpfelnﬁd s ? U f ?éﬂfﬁélr(ce' it uked to

°nt o rans nown
bS@érU(BIﬁe tHis, anat t(hé pbhldeﬂs utbmpacm ifithe sohdheiss eThia idespeauily
out the povvder into the container. Cenerall %/1 t hese

dsedivaserensclor DL (& poyder inhaladon) applatiopy Whete s Pagler must be
Euc‘} d IO{I‘E ofsthg Ubtathd ﬁ}hﬁle patients inhaled air stream.

Methods are known for filling. Dosators tubes can be used. The tube is pushed into a
powder bed, lifted out with powder stuck in the tube and moved to the container. The
powder is then pushed out of tube into the container. It is also known to push a
container into a powder bed upside down, such that powder sticks in the container, and
then wipe off the excess. It is also known to tap powder into the containet, weigh the
container and stop tapping when the container holds the right amount. Finally, it is
known to suck powder into a transfer tube of known volume, transfer the tube to the

container and blow out the powder into the container.

Generally these methods have difficulty filling a small container so that it is full to the
brim with no powder deposited on the surface surrounding the container, and the density

in the pocket is higher than bulk density.
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brimw th no powder deposited on the surface

surroundi ng the container, and the density in the
w@owEe1439s hi gher than bul k density. WO 97/ 0501BCT/GB2004/003380

descri bes a nethod and apparatus for filling cavities,

in particular for filling cavi2ties with a powder which

isin a free-flowing agglonerated formand is nmade to

W@Y7/05018 des BRI M Yo b ﬂﬁtﬁafaﬁgs fohA1lM@RAGH ek On particular for
vibration. It indicates that is possible to

Alingreavitby wihiatpot denwhichasinof fr@dﬁﬁowmg@églomﬁr@mdi fesfrr and is made

usi ng.vi br h t di.
AR ey S R By Bl e a6

ﬁ’ébsf%lé tBraBELﬁQﬂeEI ARELhSHO NG Fdhd RwWdePbRkh@BE. usfﬁgl ‘Abrations. The
docunent expl ains that the effiect of the vibrations is

tavitien wsay ieformed/intd disc mthtahHCpl@r cqifigugation. {The difgsen be placed on

G HBRHE A0 SHHETHOBEP B b YHgmAP P g DD g et of the

gl%ya?r%nﬁsqs%&usem@ivﬂég & hR ;%ﬁﬁhéry e tRMIsOAng BEFiN Iﬁﬁﬁbrmly with
ace of dose ring to rmveaongthefacetot e

pexder caamet,y)pamurtd@rrfeatm th@hopme oeitiye Thé vibhagiahe $b50rtp pggise excess’
Th| ument. al s aches ibility of | ocki
RO GL herear bes 200 ot St BRET e s paiig ) oy gns B gaoe v

%@%emﬁij of i 311 P YRIKITE OF the%%‘nﬁch athit RBcRRW Qlsoftb2W8s the
irectly into each cavity and the upper face of the

passibility Ioﬂ Erckingtthe doset oddar & wihiels the eniitins arelferamed) fand the hopper

wd Th 97/ 050
PbpreeRet ol et o AL DaER CERYIL PO COpPBE 1y BE Spper fac

I)#h% Q8se ﬁU‘@er‘B‘e h'tﬁ’@é&v@c‘i@%ﬁmﬁ@@l@mpé’ﬂw gl ows from
the hopper to the cavity and then ensures that the

powder continues to flowwthin the cavity, such that

Thug] 960 IS0l & edeh payeRmorhiah nse aillcatiGnstto ehdige datleachreavity is
in the nmiddl e of the cavit and, in this sense,

ar@n?p@wﬁgecb T Yibratiogs pasusthat Raxelpe flows 500> G hopperdo the cavity
t ual
b0t dEShE ol L BRI sty S e oo

ﬁé‘tﬂ%eﬁz@ S}VE@E or Yir PbatdtPhaside pf @\thelgdddlobf ihetchﬁt}f:ﬂld irythis
is co tely full and another system which

binst ks AWGTORmGlonp i eHoweyssviadY O O hethe aW@l;ﬁielnglty of the
rselélgl%1trlgrf)tc>xlwger h tfie ogasvtlt% is not considered. WO 97/05018 proposes one system
where vibrations are provided until the cavity is completely full and another system
which, on the basis that the flow rate of powder into the cavity is substantially constant
provided that the amplitude and frequency of vibration remains constant, determines the
fill weight by carefully timing the duration of vibrator operation. There is no
consideration of the fact that, for a particular volume, for instance the total volume of the
cavity, the density of the powder can vary, such that fill weight will vary. This is
different to merely ensuring that the volume is full of powder and has no air pockets or

spaces.

It is an object of the present invention to overcome or at least reduce the shortcomings of
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provided that the anplitude and frequency of vibration
remai ns constant, determnes the fill weight by

w@2008/0u43by timng the duration of vibrator opePEL/GBR04/003380

There is no consideration of the fact that, for a
particular volume, for instange the total vol unme of
the cavity, the denS|ty of thé powder can vary, such

ﬁ{@?@pwgﬁw‘éﬁa&m vary. This is different to

urlng F the volune is full of powder and
has no air pockets or spaces. It is an object of the
present invention to overcone or at |east reduce the
Ehmpltewmrwgsu@f ipesddoustherecationiondhat ad@@deé@glmmechamcal

ent nt i on based he rea at|
B GBET o hvER HeoRL BEPSHGR S G A Doy delithe Bver time to
£ 98t RipA RErRMOEahd Yégrbducapleldendify. m@tm&ﬁmgil asﬁaﬁdﬂ dMduld cause
over tine to a stabl'e predeterm ned and reproducabl e

detisil ycelcTheonte chepartialles afjpaveder and ssiseflethbbaproduced by tapping.
vertical acceleration to the particles of powder and
is preferably produced by tapping. According to the

Re&ffsmg th {h\é%{ﬂ&eﬁﬁnbaﬁfo% th&re BY sPoided a e Gdi0hg with powdera
l'ing with powder a container having an open end,

tchmammthwnh |an©Ipam end) tihosiethod mmthghaglpmmcbreng of owtlet @ﬁpéppper

Comial g Bt cboue e gpet cId i he ConL AL T
R f" Ko 4500 ReudeRRRIERIS R rdnk el BR AR Ql%gp drQo tH¥Econtainer, and

talner, and nmechanically agitating the container
mlaehamcrally heitatingpe aintapetiainreialthystei qfamac:hgmaaléf agitating are

SarbrE Bier ot ermetilerril PREREOITBEREP PATF A’ dp Sopiaiper i
HH(‘—!@%th?Bwﬁerpa&%gﬁéc%Eéﬁnﬂ%él deqsj ty. By mechanical ly

agitati pper, powder Wi ll be transferred from
t he hopper to the container. By then nechanically
agita he.cont ai ner, the

B8 harol a6 P Bgheer Bt RS v LBP SRR Lre G e o the
el g p en%?{r%@l‘i‘a?ltl y gcgékggptﬁg’?%{tﬁlggﬂ ghr;cgﬁ)XMePMMetﬂQm the
agitiiaéd and biedrought to the reproducible condition known as "tap density". The
powder will be brought to the tap density after a predetermined amount of agitation to
the container. Further agitation will not increase the densify by any significant amount.
Hence, in this way, it is not necessary to monitor the amount of powder in the container.
The amount of agitation provided to the container can be measured, for instance, by the
time for which the container is agitated, the number of taps given to the container or the
frequency or magnitude of vibration. Where the container is of a known volume and
filling is carried out to a predetermined level, for instance, determined by the outlet of
the hopper, a known mass of powder can be provided on the basis of a predetermined
density. Additionally, it is possible to end the tapping at a point before tap density has

been achieved. During the last portion of tapping to reach tap density, the container will

be fully filled with powder with the density increasing slowly with each tap.



the container. Further agitation will not increase the
density by any significant anount. Hence, in this way,

WO 200514301 necessary to nonitor the anmobunt of PCWABRON003380
the container. The anmount of agitation provided to the
cont ai ner can be neasured, fqp. instance, by the tine
for which the container is agitated, the nunber of

e 0 r
ABRONET, 5 B8 SO 86 Aok o BAUEE gy of

Ikﬂ?@dm iswadry f@rcahudlbﬂe | Thusgby slteragrthe gdurabiér df apa used, 1t 1s pOSSlble to
fgr edeterm ned |l evel, for instance, determ ned by

Uy fdk the contpiserandrontrobthg demwty ek de RAWdss RGM i aha wroduclble

&%}88{/3?& oé HSm%% t chO"/aPP{a? %%ﬂﬁ%m'lﬂfr’sdergﬁf& 'SIn)éH alterauons to
rtiona I'S pOSSI eta

tReifiMlt wkightab Gbefaame@&ln Sf IHigyis hasfubeeiloacior Balcehl-to &n‘bh ﬂ@nzttfws in the
| ast portion of tapping to reach tap density, the
rovdesi ner will be fully filled with powder with the
density increasing slowmy with each tap. Additionally,
in this range, typically above 90% of tap density, the
ehailg uie méthbd imcheleslasing thewaiyme epthodomthinketo defiusa by
altering the nunber of taps used, it is possible to
frefietorntined velnme deihappwtierand control the density of
the powder within it in a reproduci ble way over the
range from90%to 100% of tap density. This enabl es

BBlslwa, b @rclibtetffet thdsk €ard bd dchie@by virtuelf tierpredstethined
This is useful to allow for batch-to-batch variations
Yolumke powder. Preferably the nethod includes using
the vol une of the container to defi ne a predeterm ned
vol une for the powder. In this way, a predeterm ned

PREF a1 hdBetBoh figwedineiudes fitllig thé edtlie vpluadaifelictdigdner with
volunme. Preferably the nethod further includes filling

pdvedesnthe velugnsi af ke esmtaipes eguaiting ferprodetenmprsddolume.he
vol une of the container equalling the predeterm ned
volume. In this way, the volune of the container can

REhiSeL, 1R @aleE 6T e chhtgineRem HfusB@W@itermine the mass of powder.

Preferably the method includes, for at least some of the step of mechanically agitating
the hopper, spacing the outlet of the hopper away from the open end of the container so
as to overfill the container and, after the steps of mechanically agitating, removing

excess powder from the open end of the container.

In particular, it is preferred that the hopper fills the container and powder is caused to
settle in the container before the hopper is moved away from the open end of the
container. By further agitating the hopper when spaced from the open end of the
container, it is ensured that the container is completely filled with powder. This
overcomes the possibility that, when the hopper is moved away from the open end of the

container, it takes with it some powder from the top of the container.
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Preferably the method includes, for at |east sone of
the step of nechanically agitating the hopper, spacing

wo b@soutsbet of the hopper away fromthe open ePdI/GB2a0A©03380

container so as to overfill the container and, after

the steps of nechanically agifating, renoving excess
powder fromthe open end of the container. In

BRAEAI W melibg S RE FloRIde Hodhhnd 8 BABRRIG horRr bits he
Sfentead e Itheh&fnfaﬁlﬁar isieh theqrhe contsinamiy Edled vyl With mhd dpen end.
open end of the container. By further agitating the
hopper when spaced fromthe open end of the container,

1 tPﬁ%vagﬁ O%CELFLQ@B% bgﬁpeg ?rg%r?éts Elger fgée&&%ﬂﬁéﬁcﬁhﬁe oF béﬁger as
bdif ﬂfé%‘ﬂmé &f 1 tetaidsByp tforapp'ﬂslthm lopg mlfhr’tﬁe operd b,
confainer, it takes with it some powder fromthe top

of t he contalner Preferably the nmet hod furt her

A AR D R b SRRt

px%détbﬁﬁlﬁgd [ ¥lithin e &dmealm@a ag Bldefing, With $helmmtantdr ethe
outl et of the hopper defines the pr edet er mi ned vo

pifed@tgmll@pd selubisj thy praseteppingdwobme brang ypalker Han th?w@lamé of the
i.tion level with the open end. Alternatively, the
@ further includes positioning the outlet of the
hopper at a predeternmined | evel within the container
so as to define, with the container, the predetermned
Tnothisreay, tltﬁecq@rcae@mmm sfilheeiused |t definged prgdeipmmined volyms. However,

t he cont ai Inthls
S SRS R Rt e phal s cbllfiner the top surface
YOtk FRedetdeBied volubd  \fointier Bitht €bnt@ihet B ®eld@pelevel of the open
extends to a position within the container, the top

sudt. flagkisofayt Hereis @dedusedrikelthood of ary mw%\h@@g duenoqmqé on the
cont.ai ner h evel of, the

SR Errepd e SR eatoLw R Rars s cuPR Ry el ki ve
Aeeash bedd; ‘aé‘uﬂ e 6RBA D RALcIAhe bh et df%h@m)@elemtmdes into the
Furt her m)re e predeterm ned volune can easily be
container.

Preferably the method further includes providing the outlet of the hopper with one of an

orifice, mesh, screen and grid to separate the powder in the hopper from the container.

This provides an effective way of maintaining powder in the hopper until the mechanical

agitation is provided to the hopper.

Preferably the method further includes providing the orifice, mesh, screen or grid with a
hole-size small enough that bulk density powder will not flow through under gravity, but

large enough to allow powder to fall through during the step of mechanically agitating.
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adj usted by adjusting the extent to which the outl et
of the hopper protrudes into the container. Preferably

wo b@swesbod further includes providing the outPEr/GaR004/003380
t he hopper with one of an orifice, nmesh, screen and
grid to separate the powder i-g-the hopper fromthe
container. This provides an effective way of

TS bily NG BRMAGR bl thdvBE td\ARIRSm WRY édntdife v Bfo@@ing any
agitatiron is provided to the hopper. Preferably th

sigtificaht fluatthies of pevdetes provi ding the orifice, nesh
screen or grid with a hole-size small enough that buI k
density powder will not flow through under gravity,

Igléferé A e RORYY h;rﬂﬁr flc| s PRVRRKg e ofidkt, rﬁé‘shoéft@ébn or grid with a

uring the step of nechanically agitating.In this way,
hdiesiae ppepprommabedy Adved. t 0 and from t he cont ai ner
wi t hout dropping any significant quantities of powder.
Preferably the nethod further includes providing the

Oftlef h&18-5i 758 ?rr%vy RGh&E 'élp%()ﬁﬂitb qg inihonhak §ro§)|e1?t§s of the powder.

‘appr oxi mat e e-sizes nay be nore
appropri ate dependl ng on the properties of the povvder

Preferably one or, both o f. mechani ca

Brgerafly ABe PREYOAE thersigps 0 Ege?}rwﬁ% ﬁéﬁatﬁ%gd}l@}ldes tBbpit the hopper
;%‘n(argrad Rekner HENCE, the hopper and/or container can be

ppe to provide the nechanical agitation for
transferring the powder and/or settling the powder.

The ta I|ke ner e neral .non-specjfic ) o
UPEea P BpPSBads Sen BFEY %@éwgdé%afoaﬁ@éb? msehanical pgtation for

G g BB o R e P TR o The powder , i n
particular to nove in a directi on deterrri ned by the

T BB G P ST GO BFE i tHOER o oS gt BEHLF SFAAE dhe
é)g?«%e? %r"t}et%ﬁ%gﬁcg trrﬁ)gzte Aouhng aRE NG ALTPUbRSFeely? bhlSetRONAREvides
positive impulses to the powder, in particular to move in a direction determined by the
tapping direction. Hence, preferably, the tapping is in a direction from the open end of
the container into the container so as to provide impulses to the powder particles in that
direction. Usually, where filling occurs by means of gravity, the open end of the
container is orientated to face upwards, such that the tapping is provided in a vertical

downward direction.

Preferably the steps of mechanically agitating include lifting the hopper and container by
1 to 10 mm, then letting the hopper and container fall under gravity to a substantially

fixed position.

This tapping of the hopper and container causes transfer of powder from the hopper to

the container and suitable settling of the powder in the container.
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direction. Usually, where filling occurs by neans of
gravity, the open end of the container is orientated

wo eoosacsIupwar ds, such that the tapping i s proRCTHEB2004/003380
a vertical dowward direction. Preferably the steps of
mechani cal ly agitating includeg_ lifting the hopper and
container by 1 to 10 mm then letting the hopper and
ERRRORe 4 b HOEh AN DY Rtnk BB iAAR BBl or of dpbkimately
CE00SE %o powdafie theoppenat@rcohtatier t he hopper to the
container and suitable settling of the powder in the
cont ai ner. Preferably the step of mechanically

V .

?%15& i rgtlcﬁ{ {\%gt Sgwﬁl(%}hc%ﬁ ﬁg E%Q%ed%g dg%cﬁl?gc? [rlltg(?rge'&t\ﬁhy any suitable
ﬁl@@@h&{taﬁ’ ftlib’hd;ﬂpei aRl/ravdaimet. an idgppomisteited setding the powder to the
descrlbed above or with any suitabl e novenent of the
teapised dewBYor container. It is appropriate for
settling the powder to the required density.
Preferably the steps of nmechanically agitating include
PrEREBIY tﬁ&ﬁe%&ﬁﬁﬁéoh@ﬂdélgf adifagng @olude Reppilzethemeppeandd/or the
500 tines ding on the nature of the powder and
cdndaigerdetwyeent ditedsmi ned vol une, this will
provi de suff|C|ent mechani cal agitation to ensure that
the container is filled with powder and the powder

PRpdrda érpthte hatur€ 6EHhE eweaaNSid ttle siddieff tBe pﬁed&ﬂ&ﬂﬁm@@ vokedt, this
to ME|§h he container. Preferably the steps o

Wdtpmndwluffqugm@bﬂmgahaémuméo @nwgthahgletmétaﬁwp pifflled with
and/ or ?$ta

s_an. a o
B%\Mgefrﬁla eap]%vi{(geir sgﬁtlesptg) rrquugc; (5) rns1 Ig'rﬁ \é\@%l]u? E% need to weigh
RWEHinekt may be used in conjunctlon with tapping as
descri bed above.
Preferably the steps of mechanically agitating include vibrating the hopper and/or

container.

This is an alternative way of causing transfer of powder and/or settling of the powder. It

may be used in conjunction with tapping as described above.

To achieve the required mechanical agitation, it is insufficient to provide general non-
specific vibration to the container. General vibration merely causes powder particles to
move relative to one another and over one another and, hence, to cause improved flow of
powder. While this is useful in causing powder to transfer from the hopper to the
container and to cause the powder to completely fill the container, the resulting density

of the powder remains insufficiently well-defined.

In order to provide the mechanical agitation required to produce the settling of the
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To achieve the required nechanical agitation, it is
insufficient to provide general non specific vibration

w0 ooosloes3gont ai ner. General vibration nerely caPGE&B2004/003380
powder particles to nove relative to one another and
over one another and, hence, o cause inproved flow of
powder. While this. is useful 1 n causing powder to
tra er f - eQng aj t
e R T R A
vibsubhd mghelengirty sokhs ohgverbwgewdergrmicies the supilses Brlebotibed
wel | -defined. In order to provide the nechanica
ahgive faritenping qindeed theoprphilscnli dhe Yibrstign fqvemgnigthould also be
t hepowder to | bl.e Lt : -
HERER ot €1tk IS gRRRHUEL B CiRREL MRS Phs By ore sbjected o
{apFink e HHhise@dns) vagatichs Gbieddréagnoneisie fpathe nedckanitdiagitation

i npul ses as descri bed above for tapping. |Indeed, the i
b eonsideradensiai sspiat PlornrASYRYTRIAPS, SHBEN Hammege grneral non-specific

arranged to e th j -1 nner
 UTRARSE” b Sl oty BOLAE B b e RS RIS |

this sense, vibrations considered as suitable for the

mechani cal agitation could be considered as a_series

bifview o dewrbove it wikbe trprerated hahiapping igpadeuarly advantageous.

non-specific "vibrations" as would normal ly be

understood by the skilled person. In view of the

PRAV L]y ke Mbthbd BERP RicRtdeatBeutindahe haRt AEd/bScontainer at a

particul arly advantageous. Preferably the nethod

frequeney bétwebute®Heiapd dtkifltg t he hopper and/ or cont ai ner

at a frequency between 100 Hz and 1 kHz. For nost

general powders, this provides suitabl e nechanica

RS hadt! ggﬂerﬁlq{oﬁcfe@sﬂ $Hi§ provities aiehbeihblafital dtapiONE@ transferring

Preferably t'he nethod further includes providing a

polwbeting thpiioveleal bet ween the hopper and cont ai ner

during at |east part of the step of nechanically

agitating the hopper. In this way, when the nmechanica

Eﬂa‘fér%lgi ek Qbthbh Su AR RENude bRAGASS B PWHaE:-figiA edl Between the hopper
opper; that powder transfers correctly to the

emhtamitaieer dandg dblesstpett of el steporf mesheniedlhcagitating the hopper.

In this way, when the mechanical agitation of the hopper releases powder from the
hopper, that powder transfers correctly to the container and does not spill on to surfaces

around the container.

Preferably the present invention further includes mechanically connecting the hopper to
the container such that mechanical agitation of one of the hopper and container causes
mechanical agitation of the other of the hopper and container such that the steps of
mechanically agitating the hopper and container are conducted simultaneously by

mechanically agitating the hopper and container together.
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around the container. Preferably the present invention
further includes nechanically connecting the hopper to

w0 b@sootsbai ner such that nmechani cal agitati on PET/GB200a/003380

t he hopper and contai ner causes nechani cal agitation
of the other of the hopper ang.container such that the
steps of nechanically agitating the hopper and
i ner. ; Ll .

GORb o PRy RSl gt hOREAMRI BB 15 HeiBbbof and
SYaindrias b Singhd ynindoeexamylel the hoppdrdead chietamec st ecdbpped
agitation tqo the hopper and .container as a single . .
fgapther gsgrsinalaHplt &0 a3 PIAYAD BRPTaRFRLE RPMISH d B gngse vibrations
%}r PRP ?odoﬁeo&eott@e?rof A 1) gh ldecoHﬂMer Q1 brdtl beﬂp&*tﬁgho per and

6bropr|ate tappl ng. Phrt ernore, vibrations app | ed
¢ontfing. or ot her of the hopper and container wl|
vi brate both of the hopper and container. According to
the present invention, there is also provided a nethod
REC({?BM It& ﬁﬁ%%’s.%h’é’in(/éﬂtlo'nn@lef@ ik leQ ﬁmcgfdaa 1{'1%‘31115@'0? mPaneously
cO g respett ends, the metho

ntai Aers havin Ive ope

filigle el inghwder @phblig of chapipers Hasinigmespactpleoeh iehys, dfe method

outlets positioning the plurality of outlets above
sskudepondi ng open ends of the containers; and

i mul 21 defined ab f
cach RENCE Kol RNAh PN AR BERIRG, U0 O cantai ner s

can bgoshtidniggthe puablxgrof olfletp aidviewotragponsing@@et bads of the
process of nechanical agitation ensures that each of
edndeigespitadidners is filled with the same density, it is

not necessary ito Ltor, e f ' :
R e e U s
al so possible for the plurality of containers to be

provi ded together in a single carrier. ) )

In this way, a plurality of containers can be filled together. In particular, since the
process of mechanical agitation ensures that each of the containers is filled with the same
density, it is not necessary to monitor each of the containers separately, for instance by
weighing. Hence, it is also possible for the plurality of containers to be provided

together in a single carrier.

Following, the methods defined above it is then possible to seal a lidding sheet to the

container to seal the powder in place.

According to the present invention, there is also provided an apparatus for filling with
powder a container having an open end, the apparatus including:

a support for the container;

a hopper having an outlet and being selectively moveable relative to the support
to position the outlet above the open end of a supported container,

a dispenser for mechanically agitating the hopper and container so as to cause
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Fol | owi ng, the nethods defined above it is then
possible to seal a lidding sheet to the container to
W@ e@b/0143¢7 powder i n place. According to the preSEGB2004/003380
invention, there is also provided an apparatus for
filling with powder a containgy. having an open end,
t he apparatus including: a support for the container;

h e Vi I ' .sel ively
RoBanT b PAFLRRIIRS oI BoaB R RBEL B i e
out | ety cah@yler fheopepsing einsldigfengertiyipp deakedpedettmhined amaunt
di spenser for mechanically agitating the hopper and .
wéheiantie enyge Hhat poVEs s Hiscwaaines eaplesta pipddtennrines 4908y
the hopper to the container; and a controller for
operating the dispenser by at |east a predetermn ned

RIS UhE app e s by SR ataRedddcaRp wiednyi of thd@ethods described
contai ner reaches a predetermn ned densit

er. : . y. In .
Hevei fouingtance simulippepaly dillingy phealdy phepedness. euiongllnfprming
an f.toe net hods descri bed above, for instance
%ﬂlﬁ?ﬁ‘}% 84

1€T.

yfilling a plurality of containers,
optionally form ng part of a single carrier. The
invention will be nore clearly understood fromthe

Tlo¢ inyenting widlshermeprei cnarly gindemntop finay thefolkovsing (des iptign, given by
ith.ref t i A i Lo
Pry i BETHES Tl b B S TR R a0 ned, B WRcE

present invention; Figure 2 illustrates separation of
a hopper froma container according to the present
Figueastli®rand kb)gUrsrage i1 ¢robedimentsofdhe presesit HEEPURL; met hod

Rl 0B LA PE hab SRRl 0B

ﬁ&g&ﬁgﬁng to the present invention; Figure 5
i Ilustrates one exanple of the present invention,
Bigptd Rdlustates pl altemhdtivg negthod according to the present invention,

Figures 4(a) and (b) illustrate an alternative method and hopper according to the present
invention;

Figure 5 illustrates one example of the present invention applied to a plurality of
containers;

Figure 6(a) to (e) illustrate alternative arrangements for the outlet of the hopper
according to the present invention;

Figure 7 illustrates schematically an arrangement for providing taps to a container and
hopper according to the present invention; and

Figure 8 illustrates the position, velocity and acceleration profiles against time.

There is a requirement to fill a container with a predetermined mass of a powdered drug

or drug and excipient formulation

Where the volume of the container can be accurately controlled, then the mass of powder
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containers; Figure 6(a) to (e) illustrate alternative
arrangenents for the outlet of the hopper according to
WO b@spre9ent i nvention; Figure 7 illustrates PCT/GB2004/003380
schematically an arrangenent for providing taps to a
contai ner and hopper according.to the present
|nrenyion; and Figure 8 illustrates the position,
_ L bl . . .
B8 G PE BRSO R PRPL A LR ARBI B b ol RE R
Rhededreash hedormass @produpblydisneidy.dr ug or drug and
exci pient fornul ati on Wiere the volune of the
c?ntainer ﬁan be accurately controlled, then the nass
0 rt hat i i »
BReiy SR Y Rt bl RS AT AR A3 any DPY'
&S afrabff @ntaididon & plagdvaifivey Ide advdnyagebacioonshiéiihg exghid
unit dose DPI's need to be accurately filled at high
Biboeof a mumpenr| the copisiaers in ayalierabeninan srent&ilya pl ane
surface. It is advantageous for achieving rapid
filling of a nunber of the containers in parall el
k& DiRfultth B8 asie gl ilal doge mlabs bysa tigell otk (heS5%h) eithiamt a major
trimthe dose mass by a small anmount (t+5%, W thout %
lemeré@bal‘pﬁf@em engblgripaetilling syviem|te agqeunt fof ppl vagatioad drug
t 0 account [S . yariation in drug concentration
%WﬁﬁﬁggP FWJ&%?F%%EL?%e pr esent appligation descri bes
a means of using tapping or vibration both to transfer
powder froma supply hopper into the container and
Eherpiesent epplidaiion desgiibesd Baans of HENG SARPELS CHEYaHML bethie gansfer
cont ai.ner wt uni f or m and, £ epr ' ' :
ey puiety Bont 1 MR e HEL Ao iFR3b Witk e e
%Mer%ﬁ’r‘éﬁshdﬁ eheQRB R g vath 4 hiefeanindirgabducttle denspl v
hopper and contai ner can be cl anped together and both
itenms are then tapped in a way that causes powder to

"?ﬁg ?uptp }51%" rg:r & fﬂ?e%@vi%hnar} (?I‘l iR Itheetbo(?.’etomt {8t abuts the opening of the
container. The supply hopper and container can be clamped together and both 1tems are
then tapped in a way that causes powder to pass through a mesh in the outlet of the
hopper into the container under the action of gravity. Tapping or vibration fills the
container with powder from the hopper and also settles the powder in the container so
that it approaches the reproducible condition known as "tap density". At this point, the
hopper and container are separated. The orifice size and shape is chosen so that powder
will not fall through them unless tapped and hence the surface of the powder in the

container is defined by the position of the mesh during filling.

The method can be used to fill a plurality of containers from a single hopper provided
with the necessary number of orifices. Even though some containers will fill before
others, providing that sufficient taps are used to ensure all the containers are full, then

the density in each will be substantially the same.



10

15

20

25

hopper into the container under the action of gravity.
Tapping or vibration fills the container with powder
wo e@si014327 hopper and al so settl es the powder iPCT/B82004/003380
container so that it approaches the reproducible
condition known as "tap densify.'. At this point, the
hopper and contai ner are separated. The orifice size
?ﬂéﬁeﬁzéﬁﬂ?ﬁl SanHRARER 1RDehbAh tﬁ%gswﬁﬁlomﬂe Rtaidedbl the use of a
rough them unless tapped and hence the surfacé of
hdpepowten orifict patcihat @obiredesitbrodeli iheegehng tfive tpeskt levsl within
of the nmesh during filling. The nethod can be used to
fhelcpnt@gingf.ural ity of containers froma single hopper
provided with the necessary nunber of orifices. Even
t hough sonme containers will fill before others,
Thémiethiodguldohas tisaddvhnth@nthat iafils acentamedwitb pewderr & adligh density
the containers are full, then the density in each wi|l
peheyitsompaciing thy PPYECSA FoVapHAaY Gy cahestyeRovdsrs tpatiglpfogether
fothgﬁ ag@eath the opening of the container by the use
of 8 %opp’er with an orifice plate that protrudes
t hrough the opening face to a set level within the
contai ner. The nethod al so_has the advantage that it
Fig 1(a) shopisftcapsss ectigngmd Sostidy 2490 Qe R b&é‘%@frﬁ?gemeﬂt for
L t:h [ e powder in a way that causes
}gﬁoé%glgl?{l/tgﬁ%ggmg%%scg%gbgti ck together in the pocket. Fig
I(gl) shows a cross section and Fig | (b) a top view of
a basic arrangenent for inplenentation of the concept
Powderr] i plased e dopperih é{n‘.ﬁ}ﬁ’ﬁb% paspan HsppPert ehpitog),7 whose area
openi ng. . eg.| ' r7 :
PREPKH2al gt B PRAbES fetdRRtgR s T SpBE REPBE hEhBppaT i
BORP&T by a thin pRYEWRE hbl¢s & it tianfqrnadneorifide!3. FidHed®pper 4 dnd the
that forman orifice . The hopper 2 and the_ container
gongnisercs aneéampedgegdiesr apd sheprienpet af preing %WBF Jhgnds o the form of

S Pl P B S5 B s
HiRedtdnk dbFending upon the geometry and powder properties. For the basic example,
a tapping or vibration mode is assumed that lifts both hopper and container up to a
distance between Imm and 10mm’s and then lets them fall under gravity to impact a
hard flat surface. This may be achieved by using a cam as shown in fig 7 and results in
the powder undergoing a rapid deceleration from a downward velocity. The inertia of
the powder over the openings in the mesh causes it to fall into the container. On each
tap, a discrete mass of powder 4 falls into the container. The nature of the powder is
such that the mass transferred on each tap is not very consistent. Hence, an accurate
mass cannot be achieved just by tapping or vibration a preset number of times. Tapping
or vibration continues past the point that the container is full, i.e. where the powder is
touching the underside of the mesh 3. Further tapping or vibration densifies the powder
in the container and if tapping or vibration continues a long time the powder will achieve

what is known as tap density.
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di recti ons dependi ng upon the geonetry and powder
properties. For the basic exanple, a tapping or

WO Rlmsal43on node is assumed that |ifts both hopper/Ganw4/003380

container up to a distance between Inmand | Onmi s and
then lets themfall under grags.ty to inpact a hard
flat surface. This.my be achieved by using a cam as

e e i

I‘on oclty.
10086 higheothah ke podersity Yiéghtlyh®ucgdaniongsontaindthe nesh
causes it to fall into the container. On each tap, a

di screte nmass of powder 4 falls into the container.

he f '
st S T
ahdatauriice ismafevedniohe hecesahy epestahilist tolyghieapherfgling
vi bration a preset nunber of tjmes . Tapping_ or )
acareay Fesiitednypigaly peiween Heansor (riapnhavebrel CuRd & besuitable.

s full. . i i st i . )
ek eboigte o RS of s PRPIE ol BUBDRTU! Y g h container
@enshhinedatedatchavdarchivaribtives sfahé powdsr. and i f t appi ng

or vibration continues a long tine the powder wl |
achi eve what is known as tap density. Tap density is a

pr odusi bl T Loy
XY ehFRE Y5 B PR R REEE B0 Bl el S
£dphfabdd 3¢ sREWh el fik Ntwittioue odis Bign@k vibrhfiod 6f thehopiee ehsdryould be

to tap by an anount to reach full tap density provid&d
tikedy tq eraise peiiierte frllwiioR theshoppen anje therfyfaces sUNRERURG G

repeat ahi.l ity t.0 i [k

RS L S RV b R EREAR S ol an
feash dsite - Shibd abheurdbfllendsetichRsted.t he nunber of
taps may be used to adjust the fill weight of the

contai ner to acconmodat e batch-to-batch variation of

h owder. Af.te apni I Vi i b .
R SN b MR OB PR ey cobesiv
SEPRbA.HcRD HBEAMerbide bf theZnddh tiDOUL the amdunst@ikyvaries, then this
vi bration of the hopper which would be likely to cause

powlderdvenelyalffecote aeturacie Heoppépr histerample, aftgrisgpasation, the
ﬁcl)'l;gpre? ysntggl)g]e% \}vitgl‘?the container stationary. This deposits powder above the surface
11, ensuring the container is completely full. The excess can then be removed by a

doctor blade 12 leaving the container brim full.

Fig 4 shows another embodiment developed to fill a container to an accurate level and
with a reproducible density. In this case the level of fill is below the brim. Here, the
mesh plate protrudes downwards in a way that it fully fills the open area of the container

at a preset distance below the opening 15.

Filling below the brim makes it easier to seal the container without spilling any powder

or having any of the powder get on the sealing surface around the rim of the container.
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container. The result is a container full to the brim

with powder at a controlled and uniformdensity. Thus,
wamooaocspate fill mass is achieved. Fig 3 showBCEHGB2004/003380

variation that m ght be preferred where the powder is

extrenel y cohesive and woul d_gf.ick to the underside of

the mesh 10. |If the anobunt stuck varies, then this

ﬁé@gﬂr%pekﬁ g? Mg@gk&’ g%%?%&. :I)—irg)%ve@%‘: H{?gc%}étg}ﬂé? '@‘i Onlg(ﬂgleh fﬂ% Ene height at

Whigh @Maématesﬁ@tlbm Yot td ihesbrile pBid 4isstpowdae h@;&;ﬁv end

the surface , ensuring the container is _conplete

qoptainer pifer heddlng. clman beyrep éhat Serpatiingy 155@@%&’0@&11%}5@@10“’ the

12 I avin h

tgH e con%;o}le&%ng % nglope dln;kﬁe c}elp h[lf %@g&%ﬁg?%%@ }'t)late é)rotmdes
aakHRiRph&Y ehbank Wi diladémR eabeidobe tidefsidnyof thehopper and
this case the |level of fill is belowthe br|n1 Her e

mpsh plateh Smadk asdipntwents deibe dhviight ean 2lpo be wage br almmntimo the
fills th h t t t
et S DRy b bOE TG Del ow the brim

nmakes it easier to seal the container without spilling
any powder or having any of the powder get on the
Bigal shogssnethae @rrgxg@mﬁ@t Wwhese ?helhogperthqé multiple mesh plates in its base

B B b S AP B CHEYhBH g B . ot
beise E@?he@ klﬁb@ﬂlﬂ%@o%ﬁ’ ﬁ@&lﬁﬁlaten (F~'10 5@héhea bmgm holpp& ¥with 3 mesh
shov he ho er and container after the illing. It

plates hda,ddbnl qmdthmcgmmaﬁsd@a, §8,18¢.1 ed to a hei ght
bel ow the top of the container and that a=b where b is
the depth by which the nmesh plate protrudes under the

PORPEhkes NI Deore t TBe fibilrk SARSHE tHeaR st BRI whythtdigsh the
design of the hopper and mesh pl ate. Smal |l adjustnents

tappinper fibiratidreieghence ans ahaswn, ltke eratrandsyl 8§hs ﬁmorﬁ@fuilw@lereas

Ay of th a er wth respect 0
Eipiner e oaRaeiarh aFPErytniene AREPE  phlchdgpdiRR oo
Eﬂ-ﬂt&hﬁls SiflBE RoRHRESS ﬁ'll@d hﬂcﬁth@ 8@ PR itd sk EBratib@vill settle the
several containers can be fitted to theé hopper at the
paneertin the, cogteater to close to top density. There is no limit to the number of
containers that can be filled simultaneously. This enables a rapid filling rate to be
achieved. For example, a system that fills 30 containers in parallel using 100 taps at a

tap rate of ten per second has an average fill rate of 3 containers/second.

Fig 6 shows cross sections of various types of mesh plate. Fig 6 (a) shows an orifice
plate that might be manufactured by milling holes in a sheet of material. For example
the plate might have a thickness (t) of 0.5mm and holes of 0.5mm diameter (d) drilled in
it in a rectangular or hexagonal array of 1mm pitch (p). Such an orifice plate might be

suitable for dispensing powder with particles in the range 0.005mm to 0.01mm.

However, it has been noted that such a geometry can cause some variation where the
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bei ng supplied through its own nmesh plate. Fig 5 shows
a single hopper with 3 nesh plates 17a, 17b, 17c and
w0 boos@1439nt ai ners 18a, 18b, 18c. Filling takesPi/aBe00a503380
before. The figure 5 shows the system m d way through
the tapping or vibration sequgjce. As shown, the
container 18c is alnost full whereas container 18b:is
I ' M ' :
ey DBl o RN Aned el BPOL BEWALY M0 Bl pccifcally
the@otvter iadekint soatesiimes appipagteat the tartain ofithaihble Z0ekkesting a plane
the powder in the container o close Eo.t&p gensity.
spri@eRandsomeimasiaf thegop Rbths sl 183VieDReling a pular REpOwdgs on the
f ' : y.. This enables a rapid filling
Skr?lgfta(ca:é {)%t%gg&é@ﬁ%l %3@%8@%¥eréxanpl e, a systemthat fills
30 containers in parallel using 100 taps at a tap rate

of ten per second has_ an average fill,é&e of 3. .

Tleip vagariainly SEHsHaparpio) IR SAACA 1D 3 81 SR b Y agpn in the fill
vari ous types of nesh plate. Fig 6 (a) shows an

‘8?’1%1“ ‘ce plate that m ght be manufactured by mlling

holes in a sheet of material. For exanple the plate

m ght have a thickness (t) of 0.5mm and hol es of 0.5mm
Biigan®d shovisonedvay foery eraqamietthis where the thipkepsipl the mesh plate is made
hexagonal ..arr f [ - o1 L :

AT B0t PR o i 5P R pIEHe AR BT his means an

Pafide (148 $hibknds§ i tha pgorDef0NE3MMte 00Nk MTWhikio wehaneshi flates are
has been noted that such a geonetry can cause_ sone
ofzen usell and adieh ereatibpmapEactaieg By sidisnger lages mashunggthey are

lifted. el ear.of i | _
b BB PR DSB8 IRl BORR HBAE pxcessively pn farwer

@ntdiRGs kaktapRiapbhe dicfigatddh foeay hfebeinglisede surface

and sonetines at the top of the hole | eaving behind a
pillar of powder on the surface of the powder in the

]g%ﬂé &Z gfgorvi/soezr xgérgi]oé%lﬁ 1Irt%l éﬁ?{i Ho194 w{tﬂ %eﬁﬁ&%{ ﬁl{éﬁegllglloﬁ% Bh the hopper

variatron 1w
¥W8é 98tch 4 HraBgbBintSIANS HRNRWHRY allk@yOutesie: th8kgalMi@pening d,

the thickness of the nmesh plate is nade .

at the container side of the plate. The angle of the taper will have an optimum value for
any specific powder where too shallow an angle does not force the break off always to be
at the bottom and too steep an angle compresses the powder passing through the hole

potentially leading to blockages.

Fig 6 (d) shows a version with tapered holes with the larger dimension d, on the
container side. In this case the powder will sepa;rate at the hopper side of the plate.
However, the large taper angle allows the powder within the hole to drop into the
container as the orifice plate is lifted away ensuring that the point of separation is

accurately controlled.

These tapered orifices allow a robust and stiff orifice plate to be used whilst maintaining
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much thinner than the hole dianmeter. For typica
phar maceuti cal powders this neans an orifice plate

wo bdosknsss in the region of 0.05mMm to 0. | nm REI/IGBR004/003380
such nmesh plates are often used and can be readily
manuf actured by etching or |ager nmachining they are
somewhat fragile for a production environment and may

e
a}églgrs e com%élc c?fscg ?epa}/aljﬁmp lécaﬂgr? rTh%% fe@tﬁcﬂ%& g&eﬁ&smﬂ}gg{} n)egjatlve

r vi orces are use

W DVYRES bYRha\bropertiaPer e p@@ﬁe&spambﬁlaﬁlﬁ &s betigBieness.
|menS| on on the hopper side. Such an arrangenent

causes the powder al vvays to break at the smaller

i d at pnt ai f I
GRENE BV kb RPN PR SR el Rt thfbiggpies. The
13R8EOA bEpPRIE BF eEFEs ﬁoﬁﬁlaﬁna&dv@mearbyan@{w@dtﬂ Q€ et (w)
force the break off always to be at the bottom and too

By m@ﬁlnarthgwgg@ (@d}fﬁb@gg@suwhweMém theamislinaylacgn eneglarea, rapid
t ent |.ead bl ock
S B B e SRR DL e

di mrension d on the container side. In this case the
powder will separate at the hopper side of the plate.
THgWehews onbechiay ofecreaipgrheatappiag af vibvaionhd hp@mf@rner and hopper

B ity cqinspian o b P Qlerahay Do AP B g the cem
f%ilog/@mrb%trhﬁgd 4P afCfhidh @H&lvéfd foaRdertall luﬁ&*er onfy%nﬂa@ 86 efidly

orifices allowa robust and stiff orifice plate to be
degedwhit istpactaitire laivai wgrasmtﬂcatzé Eend plstwsghe ppstion, velocity and

e 8@%%% et Bl VBT BE D5 HE PR abe) o) DSt iR tne
tﬂ% e ith R36H 'a@é’élélfﬁﬂld/n aﬁd&h&pﬁq&ﬂ i¥ g §§*§7nWEﬂd§ uBddreravifyadSas not to

fice plate with a slot hole instead of an array
aiiscibe povaer mdhehopp‘éheo bwommaudnnoanqofbmm stop the dvamard

is. priparil oV n wi dth.of t sl ot

e o vag DS TS BRSO foRIGH U BAAPOL TRl spie of tme

ﬁf‘a{% Qﬁnghcﬁoxll #418% On8 @uﬁﬁc%a The %ﬁ?&tfchﬁsleé RYeSAgP PeakITiaCY S ation.
good powder retention during separation

If the hopper is allowed to fall 3mm and stops on impact over a distance 3 microns then

the peak deceleration would be 1000g (or = 10,000m/s?). Powder immediately over a

hole in the mesh is unsupported and a portion of it is pushed through the hole into the

container. The remaining powder rapidly comes to rest after the impact, typically in less

than 0.01 seconds. This repeated tapping or vibration at up to 100 taps per second can

be made without changing the behaviour compared to a slower rate of tapping or

vibration.

1t has been noted that some powders fill more uniformly and quickly where a vibration is
used rather than discrete taps. Vibration is characterised as being a cyclic motion where
the cycle time is short enough that the powder is still in motion at the start of the next

cycle. Typically vibration in the frequency range 100Hz to 1KHz would be suitable.



Fig 7 shows one neans of creating the tapping or
vi bration. The contai ner and hopper are rigidly
waeomseessetd to the foll ower of a cam 20. The caPePGBRIKH03380

causes the camfollower to be raised up and then

allowed to free fall under grﬁwlty and to be rapidly
stopped as it inpacts the | ower cam surface 22. Fig 8
hows t he | and celeratlon profiles

%11’6?“(0&?358 uﬁes‘{el eﬁ%egf‘ﬂ@ %%W{%ng Ye is designed to

lift the hopper with a | ow accel eration and then to

let it all downwards under gravity so as not to cause
Etabipetinterofitappirgocppenn eed hidrsive cai rlspbe ﬁdw@geh@rﬁlther

to stop the dvmmar L.

seopp ST ERE e Dl sty R o it apsgeders where
5 PhichkdBpidWor \HPI%ﬁBh @d?c%ﬁoﬁo@esst%bﬂr foif 86 ﬁogp %rbﬁglﬂ@l% mesh

calrses a very high accel erati on. per

arsl thé mmﬂbntassmalsbtﬂmgmard@lstsbmm ofthe payeder 11©ﬂ1@rcoata1ner without

dlstance 3 mcrons then the peak decel erati on woul d be

WRAGHPHr 10, 000mT's 2). Powder immediately over a hole

in the mesh is unsupported and a portion of it is

pushed through the hole into the container. The

remai ni ng powder rapidly conmes to rest after the

i npact, typically in less than 0.01 seconds. This

repeated tapping or vibration at up to 100 taps per

second can be made wi thout changi ng the behavi our

conpared to a slower rate of tapping or vibration. It

has been noted that sone powders fill nore uniformy

and qui ckly where a vibration is used rather than

di screte taps. Vibration is characterised as being a

cyclic notion where the cycle tine is short enough

that the powder is still in notion at the start of the

next cycle. Typically vibration in the frequency range

100Hz to I KHz woul d be suitable.Vibration can be used

either vertically or horizontally. Conbinations of

tapping or vibration and vibration can al so be

advant ageous either sequentially or sinultaneously.

This is especially applicable to cohesive powders

wher e
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a high tapping or vibration force pronotes transfer
formthe hopper through the nmesh and the vibration

wa@s@sstes9sett|ing and distribution of the powdeCT/GB2w0kO03380

cont ai ner wi thout conpaction. CLAIMS . A nethod of
filling with powder a contai ng- having an open end,
the nmet hod including: positioning an outlet of a
hopper contai ni ng powder algvgmibe open end of the
contai ner; mechanically agitating the hopper so as to
cause powder to be transferred fromthe hopper to the

wner of neheRed epgE ECheniEeh Fhiadodel e PR B8 e method

mendyet ed by at |east a predeterm ned anpunt

sufficient to ensure that the container is filled with
powdepositioningrareeistet pfri hepbed eorsiining ppwdar shervidlee open end of the
according to claim1 further including: using the

COURE of the container to define a pr edet er m ned

vol u ”ﬁe&féﬁﬁcﬁﬁf ; gl?ér‘]tgﬁ’ the BoppRr §RANELadeGRieN B&raﬁ:{s&'ﬂ% from

2 further inc filli'ng the entire volume of the

'mﬁrhbppanewthmdomaptmmd the vol ume of the contai ner

equal | i ne. 4. A nethod

ﬁ dete rﬁd vol g
accordf n{°8 Xlaa]l %F‘i’ Breh RAFGH ng: for at | east

sone @t sEeE? oﬁﬁl%&la%caﬂ? GQBARINGAd Yorddbledbl A0lchie freRi@mined
spaci ng t outl et of the hopper away from the open
endumfufifiveent mwmumeihafstbe emntaiveray Eted pithtpowder at a predetermined

density.

2. A method according to claim 1 further including:
using the volume of the container to define a predetermined volume for the

powder.

3. A method according to claim 2 further including:
filling the entire volume of the container with powder, the volume of the

container equalling the predetermined volume.

4. A method according to claim 3 further including:

for at least some of the step of mechanically agitating the hopper, spacing the
outlet of the hopper away from the open end of the container so as to overfill the
container; and

after the steps of mechanically agitating, removing excess powder from the open

end of the container.

5. A method according to claim 3 further including;
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contai ner; and after the steps of mechanically
agitating, renoving excess powder fromthe open end of

wo b@soosbai ner. 5. A nethod according to cl ai nPGI/GB2004/003380

further including;positioning the outlet of the hopper
across the open end of the cogg.ai ner such that the
container is filled level with the open end. 6. A

hod . [ ai ! et .
et ho ?0%181{ dt'rl%g %uﬁ?tl océfttﬁ‘éoﬂp%ﬁlfe Mﬁé@ Ghe 6}25 le%ﬁﬁ'o?%e container such that

positP%§|_ e “ou opper
DkedpherisTaibdllext bvith thbpent dh@. cont ai ner so as to
define, with the container, the predeterm ned vol une,

the predeterm ned vol une being snaller than the vol une

f th ' s > | £
or ccem fgierat Areufre ERE QuRRE AR 0" he

out | eposdioikiethBepAEr ofwhd HoppReataf pradetatdifiddleyelmsin the container
screen and grid to separate the powder in the hopper
$o avtotdeBng oyithatha epntager, shawredriermierdorddimg the ptqdﬁ{%mlmed volume

urther. including. praviding.the orifice, mesh, screen
%?néf?all?ﬁﬂ?‘]’? tge P{gﬁ‘?gg §O%£ee sHat?enough that bul k

density powder will not flow through under gravity,

but | arge enough to allow powder to fall through

duri ng Breectbpdpcerding shamy prasadingdpimafurther inoludingiet hod
according.to.claim 7..or. 8 further i tNg. 1.dj .
he_ ot gk o eBlER o Blndprst W Bhe b UEE A mBE AL M erid o
SRREAXIERbRAYr 18-the AdBpel Bon/AheBéM@deaccordi ng to any

precedi ng cl ai mwherein one or both of the steps of

mechani cally agitating includes tapping the hopper
and/ o ontainer. .. A method.according to claim
wher e%n Rehgd éﬁ?rwgﬁ%m‘g]ﬁ%?@ﬁﬁefﬂ%&f %é'i ng
providing the orifice, mesh, screen or grid with a hole-size small enough that
bulk density powder will not flow through under gravity, but large enough to allow

powder to fall through during the step of mechanically agitating.

9. A method according to claim 7 or 8 further including:
providing the orifice, mesh, screen or grid with a hole-size of approximately 0.5

mim.

10. A method according to any preceding claim wherein one or both of the steps

of mechanically agitating includes tapping the hopper and/or container.
11. A method according to claim 10 wherein the steps of mechanically agitating
include lifting the hopper and container by 1 to 10 mm, then letting the hopper and

container fall under gravity to a substantially fixed position.

12. A method according to claim 10 or 11 wherein the step of mechanically
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include lifting the hopper and container by 1 to 10
mm then letting the hopper and container fall under

wW@e@3iol14391 0 a substantially fixed position. 12PCEGB2004/003380

met hod according to claimor wherein the step of
mechani cal | yagi tating provideg_an accel eration of
approxi mately 1000. Gto powder in the hopper and

P onfﬁ&’ ﬁr%(lh g? a&efgla‘%ttb%dof% L%%Qﬁgﬁ&y%o& @'&0 O%BY 7 g‘l«' %opper and

eps O nech [ y agltatl I 'nc
doabimerg t he hopper and/ or the contai ner betmeen 50 and
500 tinmes. 14. A nethod according to any preceding
clain1mherein the steps of nmechanically agitating

i ncl ug;e et t Itdhr?o t%ocPa%% 10a|i]fj/ ﬂ[Z %@Ee?iu@l% rstep'} gf n:{/é\chanically

net hod " d¢ o7 o caimil4 fur inc

adifafiad indBide ﬁ&'_}izpﬁl@me hopd/afdl/of hidticahtaier Bétwaed 6 9 qhi€ POy times.
bet ween 100 and 1 lcHz. 16. A nethod according to

any precedi ng claimfurther including: providing a

powder ;- t } ght al b t the Laer
Gur' ot SR g Rl By b 8P R FLn R ARMA R or
R0éHaaich g agib8inboRDeds Vlﬂ)%tmé\tﬁéﬁio@p& a’il@ﬂﬁ rchtathet.0 any
precedi ng Claimfurther i ncludi ng: nechanical ly

connecting the hopper to the container such that

mecharénelg na:gﬁ%cf %ctclﬁg otfo i lglft;u%tﬁ IIH&HR L. and the

cont a ni ca i'on o0 °the ot her of

the hﬂﬁﬂi@ih p?@r SN rHoRRInes Bchfrédirbhcy bawsteps0 HE and 1 kHz.
nechanlcal y agitating the hopper and container are

conduct ed sinul taneously by nechanically agitating the

Lo anjP oG B Rt o TG ARESE T

of meglaicad ?@xgdiéréﬂgh@ FeaDbetivaen BeMbpperend Sent@fet Gurey a least
t he denS|ty of the powder in the container, thereby

partpiths step 0 1ﬂeoham<zﬂlldwngtt@wt¥ath@ hopper.

17. A method according to any preceding claim further including:

mechanically connecting the hopper to the container such that mechanical
agitation of one of the hopper and the container causes mechanical agitation of the other
of the hopper and the container such that the steps of mechanically agitating the hopper
and container are conducted simultaneously by mechanically agitating the hopper and

container together.

18. A method according to any preceding claim including:
adjusting the amount of mechanical agitation of the container so as to vary the
density of the powder in the container, thereby compensating for batch-to-batch

variations in the powder.

19. A method according to any preceding claim wherein at least the step of
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variations in the powder. 19. A nethod according to

any preceding claimwherein at |east the step
w@bomsonsai cal |y agitating the contai ner provi dBST/GB2004/003380

i mpul ses to the powder in a direction fromthe open

end ‘of the container into thgﬁppntainer. 20. A net hod

of sinmultaneously filling with powder a plurality of
: . . Qo .
FOBH AR SRl LSRRRELLKOIO0SRANNS ul hEuBt Bllrecion rom

hdtdpeh sndeBiht comthingr inkethelcusitalnet.y of outlets above
correspondi ng open ends of the containers; and
si mul t aneously conducting the nethod of any precedi ng

cl ai "%@.Or £aE04 SP_JgﬁlﬂitQ&roH%@iﬂrllnMﬂR @%ﬁ&%@dplhfa{@ bt &dnPners

Wit h er a cont ai ner g an open éen

BRRAS Ak pectiveepeitiénty; tha nfadpidntlufi@p: t he container; a
hopper having an outl et and being sel ectively noveabl e

r el at prowidies & herret ppopg apdpldsiof Peiets he outl et above

the open.end of 1op nt ai - & di

rechanrorigs BeeRutREThBs SNl olEtpordit FREIAE oL e
téht&iasgaronder to be transferred fromthe hopper to

the container; and a controller for operating the ,

di spesisertapgouaky doadegting the mgtod ofRERepreaefdug elaim for each container.
sufficient to ensure that powder in the container

reaches a predeterm ned density.
21. An apparatus for filling with powder a container having an open end, the

apparatus including:
a support for the container;
a hopper having an outlet and being selectively moveable relative to the support
to position the outlet above the open end of a supported container;
a dispenser for mechanically agitating the hopper and container so as to cause
powder to be transferred from the hopper to the container; and
a controller for operating the dispenser by at least a predetermined amount

sufficient to ensure that powder in the container reaches a predetermined density.



