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A feedi ng chanber, an apparatus and a nethod for

production of doses of dry powder, a nethod for
w@onsnmd2bi ng particle segregation in dry powdepCTSEIONg000162

filling TECHNI CAL FI ELD The present invention relates

to a Arefhedingd chambeirce dwrapphkahysa st cassieghodf for

cont prehs-twidrh o€t efcesesdosés dxfy f paeligrdi \a dedtidod for

powdetfontidel Idages garteinded faagrderfsadiaid oniby dBansodider

a drygpemtersdimhaleger (DPI). BACKGROUND Dosing of drugs

is carried out in a nunber of different ways in the

nmedi cal service tod /.t hi e are there is a
gr ow _ng{i nter ea} [ namdﬁg%gdﬁtti[gased (cj)dr;
e Ofel a n ;
Thesgfg\/\%glraﬁdi {de\%?ﬁjcy r#olset_ ﬁgeslairtr vvaassmg%&{l u nfglé o%e a&gg?t?i I(;Or%rt .ﬁlhng a
suckassivasdf dattasesrsowi nmarterkd/ dpsesl of finehaterided @Rly) powder, the

because they offer effective, quick and yserfrien
dosgg intesrde form?%e@t@hg&a%?ﬁﬁvﬁyéw% ear@hﬂ&ﬂbff’l)-

doses for treatnment of many different disorders.

Because onset is fast icacy of inhaled

doses often_are nuch %@ﬁgﬁQﬁg}ﬁg .orally ) .
Dosingiafi drugseis capaafcaiiom gaprarer ohdiffenemtayap iBddesmedical

need, onl . fractj.on. of [ . RO -
serfR€aistBih WS R el oGS & RN MR eSS medical

prolietLasised Gemadsnirasterii@idrigisy blyoiheasion aifiadBblreedicament
nmet er ed medi canent doses of dry powder, which require

povistan direetly | tondharainveis and lgadscelsafpationiilngerasalfpcuses often

nd exagt i.nhal ati ses wWth lo el i ve stan
on 385 0 Pk (REAISSVATRARRRRt Prot$ted oty R Spdt wser
friepeRRIRIFRIAQsE elamy adisdtatices opeidated @sedrof powder doses for
medi cation drugs. Normally in a first step a quantity

treafingoivdr many ndifisgent dlisarders. rBeepase | ensgt dpelgsteednd the
.vol ung. rayitatigon, often aided by.nechanica .
efTifior B PR P BBl Bh Ayt PR By administered
caps@tePiACtEb Ry, RBRefidHAdtiBY d6éé MeddPrdifly BBea fraction of the
second step, after
medicament powder mass in an oral capsule or tablet. Thus, there is an
increasing demand for relatively low mass, inhalable, metered medicament
doses of dry powder, which require better filling methods and devices for
making small and exact inhalation doses with low relative standard deviation

(RSD).

Volumetric filling is by far the most common method of producing dry
powder doses of medication drugs. Normally in a first step a quantity of
powder is introduced into a receptacle of specified volume by gravitation,
often aided by mechanical energy in the form of impaction or vibration, or
the receptacle may be filled by suction force. Then in a second step, after
stripping of possible surplus powder, the receptacle is moved to an emptying
position, where the powder is unloaded from the receptacle by gravitation
and/or mechanical means into a container such as a blister or capsule etc.
A plurality of receptacles may be arranged in a filling tool, which is adapted

to a mechanism bringing a plurality of containers, e.g. blisters or capsules,
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stripping of possible surplus powder, the receptacle
is noved to an enptying position, where the powder is
waindosatr from t he receptacl e by gravitation apdl/SE2005/000162

mechani cal neans into a container such a s a blister

or capsule etc. A plurality of receptacles my be

arranged in a filling tool, wch is adapted to a

mechani sm bringing a plurality of containers, e.gqg.

S .

i Phd SRS BE-ERRIGR, [RdEcd L) 0KC BSPOREINA quaniies of
powdiey rhey i aadead¢dtintd ke rrespectives eontainarseThe fillhexg tool may

filling_tool be integrated_into fillin chin
be ingegrapAninE rfﬁb@stra@r«bsn% Sche that e TeREPIAGIES dan e filled

andaerﬁgﬁ%d n 5%%68 Yt feg nﬁx&lé ¢ a}gcﬁ@fe%‘hlogxl cat | le%‘c of prior

Feart e stu or instance in pu
art Eﬁ’aﬁ) Bé.%ti,@lledﬂ £orV‘m§:5haé7ﬁrB puldigatiys 1B (BI 319]8131 B1, WO

05 /S AREPAIE. 5020 Bt Blle U3 KoPG 1 o B2 20 DB 2ORRBISEY L.

that the majority by mass of particles in the powder
is between 1 and 5 mMm i n aerodynanmi c particle size

Pow(dAE} -fBeWHBal st irtderb t dreg ihelyhdivibednort eery moirotis so that the
deposit in the lung when inhaled, but to stick in the
majavitly hbantasppef ReTtinkss inwHe? DQWder dp ebpeween nhiayd 5 pm in

T

depBJsﬂ’V‘frP GhePHin r\ﬁh@ﬁoﬁﬁléledacmﬁr € tidt linSwhé aﬁl%%thh ﬁﬁd upper
cone I n conta with and the small particles tend

airvangy, edatre nhdyoan‘wnpxilcmaul]sf wakiesl ahd mey@MengcaJﬂse adverse side
ifficult, since k densjt

ct d
effe§R. HiverAm SROTRAIvACY ROHAFiRALDroralY SrreilicuTsg Byl are prone
to agi‘(f)l\e;\erdfe't() épesl.ﬂlf&l;‘eéj%ﬂéié tobrhé iR ABHIARE WHRE LB A %a@lnpartlcles

er quantities se magni tudes | arger than the
tendlos eggréfdterintg lantps. |Th1smg1a¢nﬂsrtéxet metemnhgtafeorrettodases more

ose cont ai ne herefore nore difficult with |o
gL S1RSSARE. PEE TS 64 e B HES J5 VAR CAgSRADLY from
dosé Q8Q:1 Byd:s if RS BTk nﬁféﬁ {d ngagfa?ﬁs%hfn%etagﬁred on powder
ustry to inprove netho and devices for nmetering
quaalmdxe‘sl sbvdrgli magnituden flargenr than sthegeoass wiMl¢teaing rand filling
powder. inhalers to inprove perfo nce in te

cor@@ﬁg@%@&é&%ﬁn%& EPBE BRI RSO B 5w QIFlCPH with low
cos giSEe" KR ERIZFAGRLRL St MBS BHETY Mgeab05° 1601 m i
incre@eiraesatt g préssinte on the industry to improve methods and devices
for metering and filling in the manufacturing stage as well as on dry powder
inhalers to improve performance in terms of deaggregation and efficacy.
Compacting the powder in the metering receptacle to reduce metering errors
can be done, but care must be exercised so that agglomeration is not
aggravated and to ensure that the agglomerates may still be de-aggregated

by the inhaler.

Furthermore, electrostatic forces, friction forces and van der Waal forces
acting on particles become stronger than the gravitation force when particle

size diminishes. Medication powders are very susceptible to electrostatic
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aggravated and to ensure that the aggl onerates may

still be de-aggregated by the inhaler. Furthernore,
webmeshrast ati c forces, friction forces and vanPdESEMAT000162

forces acting on particles becone stronger than the

gravitation force when particle size dimnishes.

Medi cation powders are very susseptible to

el ectrostati cchargi ng during transportation and
o e T o DL G PSpecially in dry
comdiviocwss for preci se netering of medi canent doses of

finely divided powders for inhalation and consi stent,

reliable filling of doses intqQ suitable containers for i
Theee iBnai mesHedodempRYE Ry methedssamd idRMees dRT precise
o . a i . r i . .

m SRS O PTTHRE R, B, e rpegacion and

co§iverett, irsliabkr fillgiooirddsesnheo Baitabldeontdinzrsdor asd in inhaler
Its contai ned dose being adapted for inhalation by

devige®is ofa DPI. In a particul ar enbodi nent of the
di scl osed net hod, a powder feeding chanber, having a
powder inlet and a powder outlet, is used as an

i nportant internmedi ate pr ﬁ’fﬁ(&f for a selected dry
powder nedi canent in rrakis(ié mer of known
Thquakstyt aveintanl disdosesretmethnyl radepdavics. for grecisepmepeatable
f .the r is. transferre a syction nethed into .
meeragatog ibedh SEFE RIAST d At it A eaplormBa Container,

thPbEAEIhEr iy 8 Ediiaihed | Rydef Bif%i;hltg]i 8AaptRL forl thilb€ibn by means

the receptacle is made. After ing, a resulting

of Adall.of powder in the receptacle is enptied into a
dose container by ejection fromthe receptacle using
air pressure. The feeding chanber is intermttently

In '£PbeRiSN8Y e?ftﬁicﬁ%ty oPYiie Hid¥iokalli fdthod, a powder feeding
arrangenment, froma bul k source of the selected

chamkeber havinpadewwder kdep ankea goarddartqutdét, ppwbed as anhignportant
. Cchanmber prefer ablty cpnst aré:l. Taedf eedi ng chanber hol ds Ki

INtEERFEIAEGRTALASENT PO MAHFEEHe B PP RErecament In making
the powder of known quality available to a metering receptacle. A portion of
the powder is transferred by a suction method into a metering receptacle of a
filling tool, which presents a high finish, low friction, face in which the
receptacle is made. After filling, a resulting load of powder in the receptacle
is emptied into a dose container by ejection from the receptacle using air

pressure.

The feeding chamber is intermittently replenished, preferably by a
gravitational arrangement, from a bulk source of the selected powder, in
order to keep the quantity of powder in the chamber preferably constant.
The feeding chamber holds powder equivalent to a multitude of receptacle
loads. The present method is suitable for many dry powders, even those that
are finely divided and therefore normally not easy-flowing. The disclosed
method is a low enthalpy method, i.e. the energy supplied to the powder in

all the steps of filling and metering is very low compared to prior art filling
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| oads. The present nethod is suitable for many dry
powders, even those that are finely divided and

wo bwsefs2ee nornmal |y not easy-flowi ng. The di scPOBESER005/000162
method is a | ow enthal py nethod, i.e. the energy
supplied to the powder in all the steps of filling and
nmetering is very | ow conpared td4 prior art
fillingmethods. In a particular enbodi ment of the

me%c%cé@.tnlgl IdLﬁQr gﬁ%@@ffﬂ@ﬁt b ltrl ﬁ%rE?@ﬁ*ﬂ ﬁgvéiﬁ?&p%ﬁe';ﬁ)wder in

pse an epar at ed the walls of the
thecfearibeg chﬁmﬂbeﬂ sanptadmeo oethpst aald H@Mﬁatcdvﬁlonhthe walls of the

Bt (a1 At B1eNCEh I REF BBy TbPTRABYY Afpves inside

ege e
chanéﬁ?‘“ﬂi’* O B oy the body of

powdeEdhatlee yclhmﬁm*ee B og.t gonerfllypdisesnnectsdc kedn f themchamber
t he chanmber outlet into the receptacl when t

wallacdpuactten 4s | prdaraRlywpeHormeds é@dpﬁ%laéﬁ]gn@@?ore a portion of
podib 5 A HEL s OO TR U 98 3Rt v
redepédatlefis faveteup epet ithe feedingl champertowti¢arA very short and low

enbodi nent of the present |nvent|on t he feeding
POWRBAHEPOBUPTIE 1% SHHIGBAS A il the JreeR @A B % goppistent load

filling tool such t hat particl es cannot
Of@%é%??? éuﬁ?ﬁg powder body in the chanber through the

outlet. The filling tool is novable relative the
chanber outlet, such that the receptacle may_ be noved
In gupasticelsvt ebogitentnel éhgrﬁr@ﬁeamm@@nﬁﬁa, |thﬁofe§dmg chamber

LLLon, for te
o Tl S, A YA g g, ol e
thdt alftﬁdléé; Qﬁmtrﬁfﬂ escaypePfrosh RBE Ypowdies boelyain viee mbidrﬂber through

hel ps to restore the honogeneity of the body of powd
the autlee Thanbdingataadrisfmovahie mlaaIstef@@ptﬂa%Iré)eén@utlﬁb “such that

B A8 8554 AP o BB o LI, LBt anc o

a ﬁds'it@@ﬁ”féf ehh§1§/ih 8 thedoRaWEethotighl e6ntdtttisenaliaaheed all the time
he invention offers the follow ng advantages: Can he

beuwman the ¢hawberrngudetlandsbesfilbingdtgolpMwarisingly,hihys relative
reci,si,on and a cur er at es ac d| n

mdgm aﬁ‘ﬂ? p?‘? RESEP %gl)é ﬂ;‘g) ?]gqrbwp X 13? elgoély J)f) \%owder in the

chamber after filling of a receptacle and the shearmg forces, although small,

between the powder particles and the filling tool surface even out

irregularities in the powder stored in the chamber.

The invention offers the following advantages:

Can be used for producing small doses of dry powder at a high precision and

accuracy;

Operates according to low enthalpy principle to obtain low particle

aggregation;
Has low and controllable particle segregation;

Provides a relatively constant size gradient of particles during steady state

conditions;
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aggregation; Has |low and controll able particle
segregation; Provides a relatively constant size
w@eadioenp2 of particles during steady state cOnPGT/SE85/000162

Can be used for finely divided particles with |ow free
flowi ng properties. O her advantages offered by the
present invention will be appreciated upon readi ng of
t he description bel ow of e di ments of the invention.
BRI EF DESCRI PTI ON OF THE DRAW NGS The i nventi on,

Can bet QQ@& &y finklhdfvidéd grareiejercwithaloty ﬁté‘edlrt\ag@ptdimmm‘s

best be understood by referring to the follow ng

det ai l ed description taken together with the
acconpanyi ng drawi ngs, in which: FIG 1 illustrates in

ouner TGOS 5, B PR TR it 88 Sspibciancd wpon

reading iof $he QIEReLIpIRI below 08 eatbadietor tsvofotheairtvelnkiopowder

source, a feeding chanber and a filling tool; FIG 3
illustrates in a cross section a first embodi ment of
the filling tool conprising a conical neterin

r ecept BREEFFDE SCRIPTEONCE THE)@RAWIN G@Xross
section of an enmbodi rent of .the fee

The insntarn Rgeier ik BIFCBEAEC & SarRaEER daeree!, may
best bgrl nfclﬁpstgggl Bi}oge ?r‘fé tBtn&]l"f%:f cglc{,\%\%%;dgf%l% %@Enﬁhoﬁ‘h@al{en

ter,
togethéﬁﬁjlﬁq tlﬁé"@c@bfnpmﬁsﬂhg dragvihhe, freediiol: chanmber and t he
pillar of powder during filling of the receptacle;
FIG 6 illustrates in principle a cross section of a
first enmbodi ment of the filling tool, the netered | oad
FIG. landillistrdtesdimga chawbeiagrant thetillingamethind fstle opresent
after a filling operation in wait for a new filling
opeMWENSIRI G 7 illustrates in principle a cross
section of a first embodinent of the filling tool in

an enptying position just before the |oad is ejected
FIG. 2f r ofildsheatesdepa anbes isettion aifiset corhedimesnt giving an overview

of a bulk powder source, a feeding chamber and a filling tool;

FIG. 3 illustrates in a cross section a first embodiment of the filling tool

comprising a conical metering receptacle;

FIG. 4 illustrates in principle a cross section of an embodiment of the

feeding chamber containing a pillar of powder;

FIG. 5 illustrates in principle a cross section of a first embodiment of the
filling tool together with the woven filter, the seals, the air nozzle
and the feeding chamber and the pillar of powder during filling of

the receptacle;

FIG. 6 illustrates in principle a cross section of a first embodiment of the
filling tool, the metered load and the feeding chamber in its start
and end position after a filling operation in wait for a new filling

operation;
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FIG8 illustrates in principle a cross section of a
first enbodinent of the filling tool in an enptying
w@omshiam j ust after the | oad has been transf erCESEFODTMO162
the receptacle into a container; FIG 9 illustrates in
principle a cross section of a first enbodi nrent of the
filling tool in a cleaning posiéion; FIG 10
illustrates in principle a cross section of a second
enbodi nent of a filling tool and feeding chanmber
arrangenent during filling of the receptacle; FIG 11
FIG | T ustlhasteatésniprpnicciple aacorssssectent iobra it stesdumiichent of the

enbodi_nent of _a filling tool and.feedin hanmber .
ar r angei®ttofhdn #ReSTy tymgppwomég%%éﬁowo\tﬂaa lpatlois ejected

an e j EbiMe if Fi(,?s :rat.es in principle
a cr gzlts&islgglteﬁ%%bg@é;esletfﬁ er?lb%(%il rrglﬁftt’of the filling
tool in an enptying position just before the load is
gjected fromthe receptacle into a.dose cqntainer ..

FlG& r eelﬁjwtra&)%ﬁ i} GHIIORY g gRassyPergion 9 AiFst §RPodiment of the
13 il 1N [ {lqﬁ%t canc QN I
parti clellﬂzltslé %ﬁ?tlﬁ ?ﬁc%?g}g I"ns Illgﬁs,lﬁlgﬁ gﬁ ér'rt'lr )%?ﬂl??et}\?é tlﬁﬁﬁ has been
| ar ge traisfecdeeisfram ahé wacéptaklointpas containen; a f eedi ng
chanber. DESCRI PTI ON OF THE | NVENTI ON The present

- invention discloses nethods, a device and an apparatus

FICE.O@ e)fl%n%tglg?éseﬁljl ﬁﬂ'gggig)lé/ %l ?f@sr %&tﬁ(&rjl Ioif ny ﬁ%t gfr}’bodiment of the

owder canmen S intopreformed contal ners,
wher e filleg doskih ardeawiiigpositivnar e adapt ed for
adm nistration by inhalation using a dry powder
i nhal er (DPl). The method according to the present

hnygnti LS. d [ f [ i.0 F -

FIG YRR ged 1 ARIAARRS oL 2o RHoH BOE AR Riment of o
cyl i nditiiggl tobl ldridideédiglgs chamitineg: arflrigeahétty defring filling of the
general ly conical netering cavities, receptacles, '
whi chreeepteclid;ed with bul k powder from a source
hol di ng | arge anmounts of powder. The cylindrica
filling tool is then rotated to an enptying position

FI@her e ilihstrhitdd @8 principle a cross section of a second embodiment of a
filling tool and feeding chamber arrangement when the filling tool

has been moved into an emptying position;

FIG. 12 illustrates in principle a cross section of a second embodiment of
the filling tool in an emptying position just before the load is ejected
from the receptacle into a dose container correctly positioned for

receiving a powder load.

FIG. 13 illustrates in a diagram the concentration of small particles, in this
case insulin, in a mixture with large particles as a function of

position in a feeding chamber.

DESCRIPTION OF THE INVENTION

The present invention discloses methods, a device and an apparatus for

exact metering and volumetric filling of dry powder medicament doses into
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receptacles are enptied into suitable packages.
However, the quality of the powder being filled into

wo besoeeept acl es drifts over time, because thepET/bEI00g000162
procedure affects the quality of the powder involved
in the filling process, not |east the fine particle
fraction of the powder being fitled into the
receptacles. Energy is therefore supplied to the bulk

pregérmgga ELRMMRES Ogﬁhér%“rtﬁ%s do@gg’e&ﬂﬂn Goftai 'H%EE‘C %&F Ui &pted for

érence, 1 n order to mx and honogeni ze
adponideratéon e irlgglativer alstngar try ipovedg! antealer (HPIWNTbé method
may formin the bul k of povvder The presenf inyention,
acGOs Ui AHHSVBRRSF JRVEREOB SRS RHeFom & floWnd@gFaphin Figure
respects. Prior art methods and devices often use
“vibration, sieves and other power devices to transport
powder and to prevent particles in powder stores to

aggregate. Prior art can be sunmed up i hi gh_ent hal py
Prigpagbasetimes ppesderices wsst pramacrélé(scsdsn rigal Ellgrge.t@qls having a

o FRIBPFT ) By TR RRMBE PR, KEELBLEILE Bich are il

withV Gh ks pemezt froin (&esohedeoWoldrg ahrgeea&houmsoaﬂﬁ I}foDleeI‘ The
it, and to avoid particle acﬁgoegatlon by using a

Cylem}l]maalpi}llmg tqqlgS§§71§pefﬁtaF¢ FEWSEIREY I, PPSHIQN M}ere the filled
recr?n%tﬁ%lﬁg %?r% p?%%)\éce N gﬂ}’tré%'i% %a@kﬁ%@gef—ﬁqbv&é%@ bRk q’(‘la’r:hty of the

m croni Z1 ng, et ml

poRtled Heangdriylilad 1n§pQﬁb alecdpyadleyvdifté va@bﬂ t&lﬁieo r‘rfed@i&x}Sebﬂue filling
produced e.g. in spraydrying processes or

progegdiretdffnets ithearyalpor duheppewrer éaveluodig tm:ﬁllmgg@@?cess not

tric di ters,.than l
TR T B B PO R Bt
En%ag}el ¥ €AsHfbIO Sl teD1tRevBllkt pbwdett font ev@asasYsources,
add excipients to e.g. dilute the potency of the

depe@durtg op meogfagtwemeierenikod infordae rt@a@mgmtdwbomogemze the

ovvabllt of, t he.powder {. mxthea |V
%Qdﬁi%rﬁg rpﬁr%tebpgrfdgl] c $$]§?“5%ré‘ e%) aﬁzlhé&[? may form in
th@bﬁ'll?'o@@}ov&tﬁéﬂ ng larger particles acting as carriers
of the smaller, active fine powder particles. This is

an ordered m xture. However, any powder cont ai n| ng a
o388 sR3EiSh e A SPrBEST e Rt §Flaare im severa
redpHes 8Pfibf karPimethods and devices often use vibration, sieves and other
power devices to transport powder and to prevent particles in powder stores
to aggregate. Prior art can be summed up as high enthalpy methods. The
present invention uses as little energy as possible to move powder from a
bulk store to a metering receptacle. The objective is to preferably avoid
segregation (see below), or at least to control it, and to avoid particle

aggregation by using a low enthalpy filling system.

Fine powders, suitable for inhalation, having aerodynamic diameters (AD)
below 5 pm may be produced by micronizing, e.g. by jet milling or spray-
drying. Special dry powder formulations may be produced e.g. in spray-
drying processes or in production of very porous particles having much

bigger geometric diameters than 5 pum, but still AD less than 5 pm. These
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having smal | particles segregate froml arger ones when
the powder is being transported or handled in a
wo pdosiorRgopr ocess. For instance, small particl eBCt/eEmod/@0162
fall to the bottomof a store by gravitation,
especially if the store is excited, so that over tine
the concentration of small acti8e particles increases
near the bottom of a store leading to depletion at the
ﬁm% “Rfertsh%ﬁ{zﬁh% RACERR 8Car&fraldlySedsy Hbﬁn%@%d moreover
ne particle dos of actfTve agent in the netere
it doséenwinldcedsarfyt tor addt ercipicitst tot ©g. | dilute ther potaecy of the

ver.sa e e ding on the fillin rocess t he n
respfting CARUBEESTELIOh SgRC g the dip R SulHadhe powder

is {os rﬁﬁ@%ﬁ@agééivﬁqfﬁ% PEwYE 8%&%1%9'\9 HaBCJBml@émﬁlly acceptable

resu t he active doésage w |
exdipiesit deavahpyladgge pertigles raatireg Iaercatrimerdcrzfethmsmaller active fine
produced early or late jn batch run. This is not
PO‘ﬁé%’éBﬁﬁ’BF]@s #‘%b%?%‘?rd?ﬁ%‘g mp{ere | |ing process must
actively handl e the problem of segregati on and keep it
under control. Now, recognizing the probl em of
Hogegeggahi opowder pmstaining hefarggediof peasedde feizes,t Whether it is a
bottom of the store in a contl nuous filling operation
perdeef, fardsred Jﬁaﬁ%@t%abﬁm epémaowgerbé@rﬁguieéb%nr%ﬁ%o& risk of

ha\slg\%j&%atllo ltegesegggée?t’ﬁ frEﬁ‘% rk?rﬁ@%kéﬂfberg ?ﬁ%&der is being

trahbpbrt@ﬂ dSheWand\wdE in &t filllrey pﬁ@ces@n @E)rsheeaiyccstsahall particles tend
condi ti ons have been reached. In a particul ar

to bt hottom e prassdmt grawitationresnseipdnifthe store is excited,
SO tHaw tg{h t?rﬁe' ﬁle[)%ogggﬁgaltf&ffigtsh%ﬁ ac?fv%f ﬁéﬁ?él)éBQ?‘xlEreases near

r i on of er “sul ['é means,

thdoqy&%mswr &€ staite0 1aadingsttoeddplethet apetrhenqopf of the store. A
af eedi ng chanber with a caFac:lty for storing a |limted
congasuencsf opdilderisetloalytheofing phrii¢ledd ﬁ§ﬁb@é agtivgoggent in the

e B B BB TR P L I 3140 g geencing

on St %lﬁﬁgdpird)@c@s adl@righg ekkyrigashed filinghpréesls, @ithough the
so called pillar, of powder existing in the feeding

me@m@éasammrea@r@m g:omsé@réhgé@lr the &lyﬂedoqt@hdé\rs a result,

outl e ica aft a_sin u il
the et Bt Aip el L cRh i Tabling it PGB Pl Phether the
doéé‘@&as‘)%‘w&ﬁcéé QaiyGrT REeiied batch suht ablis ikaabt @iceptable, of
fromt bul k powder source to nake up for
course. Thus, the filling process must actively handle the problem of

segregation and keep it under control.

Now, recognizing the problem of segregation, if powder is being dispensed
from the bottom of the store in a continuous filling operation and fresh,
unaffected bulk powder is being replenished to the top of the store, the
concentration of small powder particles near the bottom will be less than
that of new powder at the top, once steady state conditions have been
reached. In a particular embodiment of the present invention the powder
formulation is released in portions, preferably by gravitation or by other

suitable means, from a bulk powder source into a first end inlet opening of a
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powder being di spensed fromthe feedi ng chanber
outlet. Thus, after an initial filling of the feeding
w@Ebasbe92 t he bul k powder is intermttently feRCT/BE2005/000162
relatively small portions to the chanber inlet to
conpensate for the discrete powder flow fromthe
chanber outlet during dose neteé®ing and filling. The
feedi ng chanber is arranged to preserve the quality
1A i egithl af Rephbits RRVERIrindY l1Anttea BeNG\@At of powder
feegg’rg%ﬁ{: esbar S@%t?lar?spopt eﬁas a slrg\llvg\ﬁ ug-1li ke, P
encigls feet lihawdf namdreofcdiasdseto belprpduigedhe chanber
outlet. Contrary to prior art, the present nethod uses
very little power in transporting the powder and the
Segrre%%%i%tn gt 'Pﬁ?g ngéf%@? addihg anRited & Rr eaAktideR small feeding
article agglonerates, sinply because aggl onerat'es do
chaniberorSoeadgnsate ooshgitiond lage f geaitkiy rehahbdr in Tines body, or so
the properties of the bulk powder .are |eft intact fr.om. .
callefd mllab 9@ PORIRSCFXISHIG It OOF (1ECBTE EhampRioga Powder is being
i eddhirblikh! & : bid + bdihgft PYARSATthe pillar of
cigrsd e bl £ g o BT PRRIG, afel BB ¢ pillar o
powaedi dxistingsirr ehe hdthmbleay peoediede df bgowrseerthait nppowder is being

gradient of fine particle depletion being forned . in
req%@CmeUémlaifgéBl% frome &&@Pﬁ‘g RAVARReSOUGES ({g make up for
pOWd%m ngﬁg Hﬁﬁ:&er{&dt I?Forﬂukﬁéatfeeﬁf chbghdNidd it SHIRRS, after an
up period, e concentration o ne particles i1s

inifilalv@ilBng efthienfeeling eaetbel, abe hallkt pewdet listintermittently fed in
conpared to the bul k powder being filled at the

- |
relgfivelesmaddpagtienartpeiic ¢ 2 t%ﬁanwﬁ}%tﬁdgr gﬁl@ discrete

o
ol B RGN A U U SEELDRE P, e
fecoome efharmber eByatizédeddyo girepemaethé nyuidietyf eadi pgoperties of the

chanmber is kept within safe Iimts. The de&ree of .
budle mostdern vdeveths rawvder Ppstigles as: transPestedhad a plow plug-like,

.parti gl ize diskri . O, Ly r t .

fi2EL] Bb5 AT kSRR PO BB LERIL RHEEH 1o prio

arfl @ee e Serpn skt d Wdesdass tietldgsevemin althhispyriing the powder
ternms of dose mass and fine particle fraction are

angr ot | RRESENt | mpethast ewigar edldingprenergyr tof ibrpakg up particle
oclRP 8o s hEN) ISR BB S 6 J S 0 oty i
thexéé@ihgo}@g%mrbgrz mﬁh@enﬁﬁ%ﬁrget@:‘%ﬂ ti&ir‘i Blﬁl;ﬂ:‘:] @vgnm%éetfufé feft intact
frolrrnl t?lg feeding chamber inletpfo its outlet. However, aft%r an initial start-up
period of a limited number of doses having been produced, a steady state
condition is reached, characterized by a certain gradient of fine particle
depletion being formed in the powder contained in the feeding chamber,
going from the inlet to the outlet. After the initial start up period, the
concentration of fine particles is always less in the powder close to the
outlet, compared to the bulk powder being filled at the inlet of the feeding
chamber. The gradient and depletion are kept at acceptable values, because
the feeding chamber is intermittently replenished by a portion of bulk
powder, whereby the body of powder in the feeding chamber is kept within
safe limits. The degree of depletion depends on the powder formulation and

the particle size distribution.
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consists of small particles below 5 nmin dianeter and

the lactose particles are approximately 10 tines
wo a00g87529The concentration of small insulin papeT/sE®85/000162

in the powder is plotted against the position of a

sanpl e taken in the feeding chanber. The concentration

of small particles drops consi t@rably towards the

bottom or outlet end of the feeding chanber.

Preferably, the feeding chanber is cylindrical in

shape and the axis vertical for ease of filling and i
Applyigithg prase¢mbuitthothef metking sherblulk pewgermveaslahile fto a filling

be ,obvi ous to erson skilled i.n,the art and h
pragarnat | imrksdtelh Aossto 1r Keepuy B teflBS Medtng mass and
finc% @\é?aueorfacm% sharkamdtic ARt BAPabTed RbaYpAIRd ¥ toHicH art filling

ast one energl zabl e nenber, e.g. a scraping,
mevhddsat idngliagrdmexs nshownbén , Fiapablld dflustiatmssithg skgregation

pillar of, powder in the.feedi ng chanper, there .
PRERIHERCH) %aﬁq‘gﬁ%@ﬁ?&w-o s_fgexaal@ﬁ% S*ilwauﬁh%@ a mixture of
lacETRea FHELAR! TR &n 8O/ 80PREI EMSRIp ERRecieT®AE BisUllt® powder

present invention, the chanber and at | east one
corsgis@pohgnmadhbpeartiales beloat Sbim im diansténandotleadactose particles

ot her, such that the at | east ,one scraping,.nenber ca . )
areARPTOSTRALE e CRESHLATERS) | THE oCRRUTTAHORo 4l siall insulin

pang’crléé R He Boldlel i%g;ﬂ%ltégd nglir{ﬁeﬁ}ﬁb}f)ﬁﬁﬁﬁ{ afid'9ample taken in

owder fronmthe interior wa in the .section of the
thecfeetingg chehiledr. IThecovecattrationhsf smbHtparicles doops Thasiderably

' one or npre scraping nenpers rk..so that the whol e
tOW%f@iSd@esla‘P‘ftﬁ%obputt%é %@H@Qﬂ@%@%& 3NBSH of powder

before a filling operation is permtted to begin. The
scraping action creates a cylindrical pillar of
Prafersty, thbifedding clemeriairlip dylaedficainirc shtipetand tthet dves vertical

I R RN T R pp—
wiﬁ IT%”O@JO%JS”% af E)%?g&[l élﬁpg&hm YRE |3Hf§!| %cqp.t\)a‘i‘fﬁ#ons are still
outletr piece. e preferred vertical position o

withhe ahanfeebe dftteppredent phivéations Theatehedr is optionally provided
falling out of the chanber through a second end outl et :
withpahilagsbpng energigbleoBieraier.ag €. s SCHRRING eVibEAtIAGt OF flexing

el Y B b 4 ARPS! RPN fiine chamber
thereBg rhaintafiihge d i pligglika Pomoust pdwaer vfhrooterthe chamber
Fu:fpkgfglf%/fﬁg\é% dail ngarrt?cqglgrrn 2&%0(3 12'}6:inqcn o?f tlfenagrlesggzt iincvle%sﬁon, the
chamber and at least one scraping member are rotatable in relation to each
other, such that the at least one scraping member can move relative the
chamber wall, to cover at least a portion of a full revolution, thereby
separating powder from the interior wall in the section of the chamber,
which is covered by the relative motion. The one or more scraping members
work so that the whole inside surface of the chamber is wiped clean of
powder before a filling operation is permitted to begin. The scraping action
creates a cylindrical pillar of powder, which is generally free from contact
with the inside wall of the chamber. Advantageously, the scraping member
or members are made slightly shorter than the full chamber length,

including an optional outlet piece. In the preferred vertical position of the
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particles in the pillar due to high tap density and

ensui ng shearing and frictional forces. A particular
wendedisrent of the feeding chanber has a separetESEHoez®0162

constituting the outlet end of the chanber, the outl et

pi ece being novable along the centre |ine of the

chanber. The outlet piece is prleferably spring nounted

to the chanber, thereby creating the force between the

cha%ér‘?ttkﬁa"‘%ﬁ%ﬂ beuds it | pevenetd SesfAgallinEh@uaUbf @he chamber

piece constitutes a scraper in this way and can be )
throwgte afsezodidf fedeoutleat epénring bymat idling dwebrsutfaes fin forcible

confat SR it (e S G DA DT e AP g RS funity, the
po“}cfbrﬁ)i‘i’l%&t isCHh @ PRI InBR afind Y Eéveatlig alshg porous pillar of

fillTng tool surface is plane and highly finished.
pow@drerthenddodiaveidingofandemi segnegatinnnely sowtbpegticles from larger

non-plane filling tool surfaces, such as,part . -
parfglGehir | Gt pEAn S 3 Rith 375 °4n88EY B34 Mo, shraring and
fricfigﬁgh%mgg_scl oses a filling tool having at |east one

cavity in a preferably plane surface of high fineness.
The cavity forns a receptacle for netering a

A BiILELLIeL ATyt ok posE THe sheg AD 4OUWTRre picc
con%@iltﬁlﬁh%dtﬁé’ ReitRft AT tHd@hahaset, tihel 6QtTet Bece being movable

iscloSed filling method, but the load is typically In _
along rtegeettroniine lofnthe ehsonber. ahlae prutiedr pisog 1 paekeaagly spring

fr . to 10 f Ly |
mol bR o 11k S et TREGRIE LBE 3Bl HRgFAnGE outer cnd
and eh@¢i@ph £ dodPsarfaet eThe bhutidiepiete (RERIM UM HOSEaper in this way
container, for instance the receptacle my

be
and candzt sthdecoha clifferegghaiterial frompitbelchemmpen isglfi fhe material
bl o inh .shape. Further, the receptacle has a.first .

and)Sufiatg TS oy Gife PE Felentd bF BB PirRe % Biftidh qeginst the
filliﬁgc%kﬂz Y Rl Gt AR éfboeR@ehRdof hledenddietidh | thédfilling tool

tool. Afilter may be applied to the second opening D )
surGirePasm dplaneagandnbighly fimishied. @thmyceatbadimdndsophdhe invention

side of. the filter to be used in a filling and . ..
mag fergprge ot i oh Mg Tobf FiirigleSorusty aeftlgpinsrical or part
ﬂﬂﬂ§ﬁgﬂpf two or nore parts, such that each area

containing a receptacle constitutes a first

The present invention further discloses a filling tool having at least one
cavity in a preferably plane surface of high fineness. The cavity forms a
receptacle for metering a pre-determined amount of powder. The size and
volume of the receptacle determines the amount of load of a selected type of
powder that results from the disclosed filling method, but the load is
typically in a range from 0.1 mg to 50 mg and preferably in a range from 0.1
mg to 10 mg and more preferably in a range from 0.1 mg to S mg. The shape
of the receptacle may be adapted to a selected type of receiving dose
container, for instance the receptacle may be truncated, conical, spherical,
cubical or generally oblong in shape. Further, the receptacle has a first
opening in the plane surface of the filling tool and a second, typically smaller

opening inside the filling tool. A filter may be applied to the second opening

DARQDMANN



10

15

20

25

30

part, which is renovable fromthe rest of the filling
tool, constituting a second part. Thus, the first part

wo s00sem2yed fromthe second part when the feedP@mSE2005/000162
chanber outlet is not in contact with the first part
containing a filled receptacle about to be enptied and
relieved of its load. After enp2ying, the first part
of the filling tool is restored into the second part

anc?‘:"mt 82 hé2Aid Meaf MR cohRedtebistor®Ye otér Sidd 6f tie¢ filtee to be used
eedl ng chanber” never | oses contact with the fillin

in 4 6iling wrfdhemptyingepseetod. Fhet fillingetpal dpreéeredly made of two

enptying, the fjrst rt of the.f.illing. taqol,i .
or TPRF SEaby S HRAt EBTRIRTER SR RITHEE HRSHTIREClt Sopgtitutes a frst
part EGERICRCES detndRblBofrdeniMy ¢est BfCthd Hillinghesol{ heormstituting a
pul se ejects the load, it is helped by gravitation
secontoparts dltees, ethe fnstapast is remaned Hepme fipe erpnel part when the

feeémg%%géé&fg@fsgg&rhggpfg ge(lbtlt‘ggﬁhé&'?n‘?gﬁ%t es?xlsq ?(%Ja&ining a filled
recggf&qg hddig d et eﬁ?ﬁfé@ﬁnd”fél%ﬂi sditshoadgmfteeemptying, the

cond opening. At the filling stage the first openi n?_
first pamcdtdveefilling teal isoesterdadhintanihiee secerd aeat fof | ther filling tool.

IS | i t h ' ' fil L -
In e Gevoihe MirceliiadretrE PRipbi et fosss coaithggpvic the
fillih%etJdllstLﬁ*faé_’@‘_%F thBesdcepd partc ERBAr reaHbl@d fbS einfiptying, the first
correct position relative the receptacle. At the

parnpf yhedillinggwd isi prferablyerunnedappl thed the st dpesing of the
recPBRC18 fo PhepE AR AR S FpBr il irieH HS AR BRIOE iddts the load,

it 19 YeMbed %t;*cé}a’&rhﬁfti_o‘mﬁftoaa BellestePtoAtdineressure is
applied to the first opening through the filter, the

load in the receptacle is ejected into a sel ected

cont ai ner.. Accordin o the present .invention. . .

In SRR ARG CoaRRERRER! 08 ok Gobrael TR RpsicRy B ffirt tool is a single
itedn beistﬂe@&ﬁ@adl@. TheUrebtadle(DgPbe filleditbub@gh) thd first opening
f eedi ng chanber, having an open, outlet end in contact ]
andi emptidd |throgghoshesaetend, openisg: Ah ths ifglingeistags ghe first

t ool acl e of

afillin ., such that, a.rec t fi.lling
opgie s iBentiie fhfh nE¥efip T RERKCR SeBhn TRt o9, gbbied to the
sedRRAI g}k rfiRgMaRlring hﬁ‘l@'fﬁﬁﬁ?ebﬁ@f*aﬁl\@hphﬂb@ixf&:eﬁbﬂ@@f idifilled by

nDt han the first Opening of the receptacle. The
suopon otfeiough Itbasfiltonewhen the feeding chamber outlet is in correct
position relative the receptacle. At the emptying stage a first filter is applied
to the first opening of the receptacle and the second opening is left open by
the first filter being removed at this point, such that when a pulse of air
pressure is applied to the first opening through the filter, the load in the

receptacle is ejected into a selected container.

According to the present invention a filling sequence involves the following
steps, illustrated in Figure 1:

I.(Step 2 in Figure 1) A feeding chamber, having an open, outlet end in

contact with a filling tool surface, is set in motion relative a filling tool,

such that a receptacle of the filling tool is brought in line with the

outlet end of the feeding chamber, the diameter of which being bigger

DARODMNN
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ener gi zabl e menber is energi zed concurrently with the
noti on of the chanber, thereby creating a pillar of

wpowders291 1. (Step 3 in Figure 1) Wen the firSPCDPENIFIQ0162

of the receptacle is lined u p with the feeding
chanber outlet, a pulse of suction is applied to the
second opening of the receptacll®, whereby a portion of
the powder pillar in the feeding chanber is sucked

i nt ghdrhehee€igpt adehinki bf ithe réceprapleet Thy . otiophlisait least one
powder, not fitting into the receptacle, remains in
t heenesgifaRje cmanveer 1peosusieed ronsureently, with fheangtion of the

the [filhi.ng i S0 I: with the
out?lfégfujnggghlﬂj}l%%%fyl %ﬁé@@g%%ﬁgé’sﬂgﬁgé’?‘%h eavi ng no

HySape I 01 Figuird U3 Whetetheofifstodpdriiagf efethien gecdptably is lined up
The applied suction noves the whole pil]lar of powder .

pl uithi sle teqdings chambgn putlebna RRlsenel puctioneiearplied to the

irr L ariti n c e rj
e SRR e ShnBnth ARG ARECUBAREY B o of e powder
t hepithaaniie thesfeedsit @ radthmBef 4§ esudked hardehe otddeptacle, filling it

noves outside the receptacle, the pulse of suctionis o
st oppfe@letept i SREPIUP PAWASTCRPHAIBEIBLP shAd@CRRERFIEhEFMAInS in

ch ' i i . 00Sit i -
ol eqdinEVRBER oSl Apet: Hhidifionlital: 8 IhE (e tool is
t ypircdbtoibk pohsacofwishictheomutietappenitty wii thee tfeeding chamber,

chanber noves in relation to the filling tool. .

|11 leaging e esrangyifTeSUyPIvsePeWHSE Opit ﬁnh,ﬁ fadingfchagaber. The
FL ' ! 3 o

et o T EHLPD RO ot U PENRRL By towarcs

| oathd eleacend bApdahplsseo ddverl bupr @sculilaritigscaineld td ca degree
the second ogpening_of the receptacle if_the intention

i s eomppettthaeawder dot thhrisaging whampst, spefay ther pillar of
v ool BEPn, PP Pebibel e LBHA PRIoh b Ry ot moves
t haputyide |thadrgoepreslente pules aft hiictivritierstoppe@adiptionally the
dropped into a container nust be counted. V. (Step 7 )
ands@8ctipn Fsgpedonyeds whena the shapaken e megwadarintssopped in a
t heposition where the receptacle is lined up with the chamber outlet, but
typically a pulse of suction is applied while the chamber moves in
relation to the filling tool.

III.(Step 4 in Figure 1) The first or only part of the filling tool, carrying the
load in the receptacle, is next moved to an emptying position, where
the metered load is ejected by a pulse of air pressure directed to the
second opening of the receptacle if the intention is to eject the load out
through the first opening, or vice versa, such that the load drops into a
dose container.

IV. (Step 5, and 6 in Figure 1) If more than one load represents a dose the
number of loads dropped into a container must be counted.

V. (Step 7 and 8 in Figure 1) After a dose has been loaded into the
container the container is sealed and sent to packaging. A new

container is made ready to accept load(s) of powder.

P459PC0O0O
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contai ner the container is sealed and sent to
packagi ng. A new container is nade ready to accept
wo o@dsRInf powder. P45QPC WWI. (Step 9 in Fipur/eEDYs/000162
Optionally the receptacle is cleaned, e.g. by vacuum
cl eaning, before being restored to a filling position.
VII. (Step 1 in Figure 1) The it4edi ng chanber nmay now
be filled up, if necessary, with powder fromthe bulk
VE0oUStep ahdira Figheved) @bti@haﬂ?}’tl@@ fe@epRsklenid Neaned, e.g. by
chanmber in wait for a new filling operation. In a
parveictiyina cleamisg rasfereobeinigerostesehto afilingi positiba.

i S98L08 AT O B e LUE SRRLOLERle, Ly
t owRdcd8sdig with| pavidéPflonh hEMHUIR ddifrceP el rétdh &l pillar may

in position relative a receptacle, so that the

r edsplogates imyhe ehpimberinimalit fooval eews filing hpepatioter
pillar. The chanber outlet is in constant contact with
the surface of the filling tool during all relative

In A0paRRSularf ethboli@eReVERthdidredEn Alint88tiSA RS fe L4 r$9Ehamber

i's subjected to shear forces because of the rotatio
rotaied Woptrietatitret Wedhet hnergizdble member(shambeiceantrsae while the
tool surf .shear and frictjion forc

filli ’ .
chapReIHTPHES | A n B r TR obhald B ol IHATBPet outlet in

post@é®f tdlafigk eat teRhcRRl &8 | M A fdcRbehdiRg %ﬁllﬁ’etfﬂled with
even out differences in bulk densities t rough ut the
powsldrl from Nibveeppwdsuspiplart Shef chhelpowdatlepiisl ar canissamig contact

G SRRSO S 48 GUSEE S0, e 8o,
povlier! pRlatei Ok e QhdriBef %'H%le‘%ﬁ% 8Bkt £ st? ;ﬁbéa{}efo'?lﬁé% ﬁ{g:gause of

hel ped by the suction fromthe reJcept ac el ng
the anthtidre afird otatom fbetwesn abeipifjabén whercdrabpowaet thefilling tool

he pillay outlet .end, the novin nd, rot ati ng chamnber
surkie Shnes SheRhenl SHEUPPI RFAgt BB Lha darier g as small
bsHbRS BY! Gardtul BE1eBtbhabe i id Hnfohitgo!
as }gusrface s pr o%ortaleg‘ﬁla a{)oﬁﬁtgr%ﬁl?y e¥113| ty1 ggo}j?ﬁeto even out
diffreingles iof balle deinlsitaes thfoughaut tipr pghir. fdei¢ iporoushearts of the
wder. i n the chanber represents rel atively few doses,. .
pw?ﬂfﬁﬁi IR BOET FRFRPIDE RATHNHES AB? SUCKAA g0, the flling tool
recRiold e AN D FERe PiLRP ¢PRhpsts IR LR PLLIAE combined
partitiesi mathé gillar, helped by the suction from the receptacle being filled
and the friction forces acting between the powder in the pillar outlet end, the
moving and rotating chamber outlet and the plane filling tool surface. The
weight or pressure of the pillar onto the filling tool surface is proportional to

the bulk density and the height of the pillar, if in an upright position.

The powder in the chamber represents relatively few doses, typically not less
than 10 and not more than 100. Having a limited mass of powder in the
porous pillar has surprisingly turned out to be a key factor for eliminating
uncontrolled segregation of small particles from bigger ones. It is important
to keep the mass and height of the powder pillar resonably constant by
intermittent topping up from a powder bulk source. It is inevitable, however,

that some segregation occurs in the pillar, i.e. a gradient in small particle
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uncontrol | ed segregation of small particles from
bi gger ones. It is inportant to keep the mass and
wedoghts2ef t he powder pillar resonably constaneChbgE2005/000162

intermttent topping u p froma powder bulk source. It

is inevitable, however, that sone segregation occurs

inthe pillar, i.e. a gradientlSn small

particl econcentration will devel op going fromthe

i . 1 o . |.
contithtion YAl dSUoRRe PR PR Tor) 1Rlst ey o thfpgcond, outlet
endpofudtie thamibat i The degreenof stoeheiyt stidlt elependi tonorthe powder

in the filli ng rocess are establ.i.shed. th grﬁfi ent
formjilatiqn, bRtsPRAE BlEAIYnLgtcc Fonedtigns qg dhg filiRg, Pragess are
estabfH (1 ERAERE il B0 SRRkt e B R Rbse filling, far
beybdng phegumHelreofadusdsan theoarigirpdvistety buipillsoaf pewdelnait is also

the bul k powder is not subjected to tFe pul se of

most iERPiaponBeALORIING HP ta PRATRAT rewe sy REWSET Bk source,
thath& tﬂﬁﬁgﬁ«Swagp 4l ql(g:ogu%c %tﬁ!ts%%dPh&éJBf‘%&%ﬁ% r}ﬁoweﬁ during
ecause IS Wl res

SOur ces ener gy, I ncrease the
e.g.ofillgagrefgatteptasidshi Theheulbkl sopdetleshodkl Indt ke subjected to

energy as possible should be used taq fi I,{ up the )
UnnERSRtAIY SOUTEEEs Shr §RCIRYy. DBEGAESG aHYS nillhangiggsey the risk of

segl%gia\%iié)?lngvdﬁainp?ﬂ\ge(;ulg(;./p{)%eﬁ‘e%g;! g1é @{HQ&% dée% gﬁsénﬁe should be

sour ce gravitation only

usedeas fille sips bieel| chadiabe Akes riecessatyt e.ghdly asraaigingi thd Bapply of
metering and filli nfg procedure can affect the qualjt
ee

porgens of BUFAED b, [CERing sherRel Hom HHSIPRERET druliysource by

sent _invention the filling apparatus is split into
g””ﬁ%al% §¥ﬂ¥hree main parts: a bul k source of powder
hol di ng an equi val ent mass of a | arge nunber of doses,

a feedi ng chamber cag}gbl e of holding a limted . .
Adeguate meapiresosenld bereksontn sgstee 4hat Qe stemiptibe metering

of..doses and.a fillin ol.,.conprk.sj n I
andngllgpgngf?%%%%lfeac(fa& f%ﬁf % ostlelgf g& %31?1%; g{maggreee[ﬁ%{ gﬁl}ﬁ)&der. In a
parﬁ_@uraqeeﬂrbwwemuqumevﬁtmua@wtehﬁofnea@& fidlied aipiRiratus is split

wi th bul k powder and the chanber in_ turn makes the

intpaintbast shaee amia partshe hulk seigracoef Pewedendoldsghan equivalent
The bul

o LA PR RS, £RUhg! SnghiAISd e, o ot
limit8@ JurMRitydbs poveer cobRispohdih b Hidedd nknbefiof Sloses and a
but only when filling of the at | east one
filling tool comprising at least one metering receptacle for dose forming;
where the bulk source discontinuously tops up the feeding chamber with
bulk powder and the chamber in turn makes the powder available to the
filling tool further down stream. The bulk source of powder is arranged to
refill the feeding chamber as often as needed to keep the level of powder
therein within specified limits, but only when filling of the at least one
receptacle is temporarily inhibited and further such that the powder in the
bulk source cannot be affected in any way by the dose metering and filling
procedure, which runs autonomously from the bulk source and its refill
operation. The feeding chamber, comprising a powder inlet and a powder
outlet, is thus given the task of transporting the powder smoothly from the

inlet to the outlet on a first-in first-out basis as a coherent plug of powder
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receptacle is tenporarily inhibited and further such
that the powder in the bul k source cannot be affected

WO mooanys2eey by the dose nmetering and filling pPODEERIDF)00162
whi ch runs autononously fromthe bul k source and its
refill operation. The feedi ng chanber, conprising a

powder inlet and a powder outllét, is thus given the
task of transporting the powder snoothly fromthe

usidgq%%lﬂlﬁlﬁﬁeopglﬁ&% Wgﬂ'ePerfab ra\ntéﬂlaﬁbrﬂytnpaﬁaér 5 nfake the

er ent er usi n m ni mum of~ ‘ener gy,
powdeeheadable fpravidoae matemnig/andrﬁlhnngeprdoedmke t he
powder avail able for a dose nmetering and filling

procedure In a further aspect of the present

In a RYSRAEE gﬁge:ez @g%é ?f‘naﬁl’?f vé}ﬁ%ﬁq EO&uEiibhi &Qex%l needed for

recepta ecause t e structure

ﬁlhrf]g hlraceptanie d wgryt Bengihvioralise the struponmisf thetpillar prov1d1ng
onobgeneous, It follows that only a short. pul

the pe isoquiter aem%%.r Phg hampgensere bi fqll&rwsr ﬁfiat {9y a short

pulge qu}l@?&ﬁ reg‘{tr uct Upggtq%lleéz rfoglglrgl?néJt e | nkﬁto fhe F]eceptaCIe

wheﬁclfo}l' ehe Pilprc @bllapséb,e bahig r ah meadiafely h&s&u.ucttumes pmdé from the
is not less than 0.05 s and not nore.than

inle o eudiesd TaRiRiIbe Gt CWsagpBaetfbe| Pekan; pruleis not less
thar} r(e%%ureaﬁés{,lgmm%rg HAPEES, fﬂét&%séﬁrmeé 'de(go%gﬁls on the

Us&d eneral y a suction‘pressure tfrom

presgrk Ff@s@és)ﬁhl(thé priessiire byswnof epotlosessrdlhged fo IwHatndilters are
and not nore than 10 1/mn. State of the art as e.
use@ebuﬁugﬁmraﬂy@w%@n presuwesirane 05330338 lﬁﬂmdglﬁes an air

ﬂow??zt&é(ﬁdt eglﬁft ,earﬁlso(r:nlplc}srflan?‘ %?L%%{/{gﬁpgnt %f’?%?ﬁgg{&nl n the

present docunent is the feeding chanber, which differs

from a hopper by not being tagered but cyI i ndrical and
Statepef trakry aﬁaﬁ’dgngieéﬂﬂ@ﬁdrlgll publicatierbdy S 8.&29,633and DE 103

27 GO b RERAEL) HISRBRY S bR AHERHERI A2 important

innPREFIP HEsd18sEd eRltBedpRAVHEd RN ent iSthd f@idlhgrcl@dmber which
cylinder of powder, nore or less free to nove as

d1ffqusu@‘oun|et happardbyt het heingttapened pb@blcerhqndcrmﬁ%o@nd noptionally
I NS R T e —
pooBRLIhE S5BRg1 oM Qulnc R ke FMphcy ety i i

possiblé e qreateatpowder body, i.e. a pillar or cylinder of powder, more or
less free to move as a plug unit towards the outlet. The problem, common in
hoppers, of material sticking and building up - especially when handling
finely divided powders having particle sizes below 10 pm - such that powder
runs free only in the middle of the hopper, is eliminated in the present
invention. In state of the art devices the problem of particle segregation is
further aggravated by the use of air suction or mechanical power sources to
fill cavities. The more power that is used the more segregation results,
especially if the bulk supply of powder is large and also subjected to e.g.
suction. Another important aspect of the present invention is the use of a

preferably plane filling tool fitting tightly to a chamber outlet, not having a

curved surface of a cavity, receptacle, to be filled with powder. In the case of
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invention. In state of the art devices the probl em of

particle segregation is further aggravated by the use
wmbooairs2suct i on or mechani cal power sources torPET/BE2005/000162

cavities. The nore power that is used the nore

segregation results, especially if the bul k supply of

powder is large and al so subjected to e.g. suction.

Anot her inportant aspect of the present invention is

hhBeHS8a9hy a tREE I I1Ling tool fittin

&V g‘ﬁﬁ gat fgy’a t@ a&nﬁfé‘?%%‘i’ﬁqe@&%% - ﬁb\?l ﬁ%ce&’t@ﬁ*ev@&cp the powder

supgply,f aneelof aa @avhbpper ecieptwede ditficdle bl IR tvbit hconsistently.
owder k the case ofa vaulted cavity, the connectlon

SUFBEI(S\I,%%I}{, Hing egxhrapraciing ohe loeddin asplapley recapthcksbecomes

éh NBBPE 6o Yy dif Licult, to control consistent]y.
Sl p??‘gicr?gs)??eéﬁtl ?ﬁﬁgE%%% ctgn‘gg’él&%gmoftegqsoﬁ rpﬁt%/{ed powder
massl, anmpaedptoas vauleebr&epti€le. nore consi stent and

easier to control in terns of netered powder nass,

conpared to a vaulted receptacle. Surprisingly, the

SurBiFRy othd RAERL SF B sslasel B e R i haa mprtictes in

the poeslernpilkaratsrhhl §aRels | QVbRRAGRES! GALYES T hElsaiRe tdi6w pace
outl et of the feedi ng chanber in a discontinuous
fromyghe gnlegitethecntigt ohthe &esling dheanbénimiandiscbheinuous motion

. senpt_invention and.the filling . .
ciedlBH0 B8 0P B ERE R NE M O R I A8 sopgntion and
the fillialg appafatuRefodWdsrpiondss ' ' b ali

) ?s r?otyﬁec%m' n dgf ?fal ?l\grj(glflte%)%h éttﬁlgd?l ?ﬁl#){ﬂfﬁ%ﬁa&?%%eeégailty of the
bullq:gpw,d@msamgl;e(gggrl@gmti matefiapay niot [tesonsingotieferasaeed by the

..an egat.ion pf.smal |l particl fram bi gger ones
il B3 P e el y BeET oA T Revar el otokdptauent and
segrégatesn cont flall | pagtifgst ‘fro?he%gg%%t a&ﬁe§°{hq' b oﬁét ( fompletely

_during the whole filling operat regardless 0
eliminamgdr oevedbeliess okepedunser preositrg) yleddiagpriesesteady  state

condi YRR Btk Re "Bhie X GTIEE Riearriphnargardicss: abfhe number of
i Wi . ' t f
dosc AR St s BT R RS A ol Bppose o
morgievi less dned dlowing pemidesy duitf woekparquailye wib €sr ifhely divided
(i i call tess t han %0/ and definitely less than 5 %
Powdgh ALY WRBHLARIGIPESTAE @) e a5t aiadwme lling methods.
Relatif@&hhAd8rd 'd_’évtiéﬁ‘oﬂé %t%%noél?lﬁ\i}.‘?'gg gﬂﬁé‘ tda%icﬁ@ QosEE T typically

“container" is used generica
less than 3 % and definitely less than 5 % according to USP standards using

the present teachings.

In the context of the invention the term "container” is used generically and
includes well-known designs such as blisters, capsules as well as bowls and
pods, into which a metered quantity of dry powder medicament, a dose, is to
be deposited. After filling, the container is closed and sealed, later to be
made available in a DPI, which may deliver the dose to a user inhaling
through the DPI device. The term "receptacle” is used to describe an open
cavity of very exact dimensions and volume made in a plane surface of a
filling tool, which may have more than one such cavity in a plurality of plane

surfaces, each having at least one receptacle.
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i ncl udes wel | -known designs such as blisters, capsul es
as well as bowl s and pods, into which a netered
w@Eashiy2 of dry powder medi canent, a dose, i SPCDSEX®05/000162
deposited. After filling, the container is closed and
seal ed, later to be nade available in a DPl, which may
deliver the dose to a user inh8ling through the DP
device. The term "receptacle" is used to describe an
open cavity of very exact dinmensions and vol une nmade
in a plane surface of a filling tool, which nmay have
Fromopmsidh dheofilingi¢bok actess canabpl gaiakit to ohe phsi€rably smaller
surfa , each having. at | east one receptacle. From
operfing; GE TPReCATHY | oy CPUHICn cERRR COMPLEBIEE Redcteptasle, to allow
Ttti | ' f LY vities,
R g P aliclflesd oo Y b erfifed e
filters and air supply nozzles, which will be

E dq%@cri ed later. Enbodipents of a device according to _
my S & [deVLGs pErPTdng to iher Rresgntrinpegtiossiillustrated in
Fieulds wheredikenhg S iven.li ugbers | n.the .

lgui [T ust rate]i ons. F%E'S%é ZCI €ffggtsra &s ﬁelgnﬂg\g/e%\}* W he!? the
illusétatioyesst three main parts of a filling equi pnent

conprising a bul k powder source 401, a feeding chanber
134 and a filling tool 101 and 102. The bul k powder

. ; i E | 400, arr angenment .

Pl SSRR1AL 8 M0 R0F A RRRIRR of  iing

equipatritr ecmipriding apbtike ppintdear s@lirqeowddr, 2GBeding BBamber 134
feeﬁl_ng champer 134. The filling tool 101 contains a

and afghingg teelc 4R and 1302, Fhprtaalk ipovdarr soesce contains bulk

o 003400 03054,y SO 08 R T o

whewrefiéresi z6 upshe QillaheoPpyeaer | 200 O the BBURIE@hamber
The coni cal shape may be circul ar, rectangul ar or

134 cThe pling|toot ALl gariains aamgterdng meceptacle Ad Quol une,
is adapted to the intended | oad and the dose cont ai ner
type. Also illustrated are the filter 121, the seals

Figut®2 illlistrapés enfillirsd abbl 1DINGaviHE angilatﬁ@qogr s8HAEET F93. The
filters 123 and the air connection nozzle 124. Figure
shape and géze af agecaptaae dliQ may van deppading anithy size amd mass

embodi pent, of feeding c r 134. having an inlet .
of t%ep J V}flggrlggjada%o oﬁ?llaeq%%ax:ﬁrﬂgelg%mca shgpe may be circular,
rectangular or elliptical, the wideness and depth, i.e. the volume, is adapted
to the intended load and the dose container type. Also illustrated are the
filter 121, the seals 122, the optional stabilizing wire netting or sintered

filters 123 and the air connection nozzle 124.

Figure 4 illustrates in a sectional, principal drawing of an embodiment of a
feeding chamber 134 having an inlet opening 132, an outlet opening 133
and an inner tube 131. The chamber is further provided with at least one
mechanical member 135. Also illustrated is the movable outlet piece 137
and the expansion spring 136 forcing the outlet piece to contact the plane

surface of the filling tool.
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and an inner tube 131. The chanber is further provided
with at | east one nechani cal nenber 135. Al so
WO bdosst2at ed is the novabl e outl et piece 137 apdr/skm®05/000162
expansi on spring 136 forcing the outlet piece to
contact the plane surface of the filling tool.Figure 5
illustrates a sectional, stylil®ed, principal draw ng
of the operational filling tool first part 101
' i h ' clefint ed L _
FigufEof I ToiPoesy SEEPRETCOLzY, Bl Pofl fRESME pLEh Werational
fillinfgetond finst | -tbyO povetepridg fthenrdceptadedertegi tol arsezd@d filling

tool pact A0 [1C ToRRAGHR 10! DRt 2 e Ancbeier el bosoytler 201
frorr% ?ﬁ% :}ch\){/d&g fieg! ?w 53 timglfe@aﬁ'i%g%_a%ﬁelf, | WRlivid RirkRClp with

A pul'se of alr suction I's applied to suck
the pev&lstacient Dht hkighdg efihmstieel, plagier subfacesuiOBabésthe filling tool
sectional, stylized, principal, draw n |.oad 202

f :
parterlQhamb JOR A5 dTushi KNS DBEACTS b auac [l AR Stpn 125 is
appltiv\%hcgltié Lskllgkgpg%%g}r ilit%z{l?ec?eée%%a?% the outlet piece 137

noves- relative the filling tool
101, 102. The chanber is illustrated when parked in a
start and end position after a filling qperati

: on. .
Figuopt6 skasirptes assrationale stylireta PHBCIRgH HE/VIng oha lgad 202 in

nozzl 24 .t. ' ' et
the PRERLFQET iy P LARR B0 T A e i oo surface 203
by theldifldtapiese A SPavhonahe cHathbeed 34 navaspedlatide aherfgling tool
of the filling tool 101 renoved fromthe tool 102 and
101ar1@Rgékhe rehambept is idupeted onhennprekedel} estaph and end

my be ej ed fromthe I 4 'y .
posifipb. S Eh 15406 oRBPLle™s OERSRREL.F shlaf ARG, Tastiapplied to
the Ia8r I fodS1 128Nt KkdegF @h¥elddie ihead. whHigurie i§ transferred to an

illTustrates a sectional, stylized, principal, draw ng
empaying postiop02 deposited into a container 211. The

receptacle 110 is now enpty. Figure 9 illustrates a

sectional, stylized, principal, drawing of the filling

Figdr80r itldtranes Les&dticiedle sl%l_@zeid,‘ prigtigan dgawisd of ahe filling tool
efore being returned fo filling tool 102. Ceaning.is
101i tdmstecfredn dhettoohd Q2 ahidranranggd incn ereplyang mssdan, where

the iqg%l %ﬁé Itnggjé OZFJ}(S%?E f%r%”ﬂ'lee 'rec%pht%rclen%tyhg %Si.llgé ®f air pressure
126 directed to air nozzle 124. Container 211 is in position to receive the

load.

Figure 8 illustrates a sectional, stylized, principal, drawing of a load 202

deposited into a container 211. The receptacle 110 is now empty.

Figure 9 illustrates a sectional, stylized, principal, drawing of the filling tool
101 and receptacle 110 in a cleaning position before being returned to filling
tool 102. Cleaning is illustrated as being performed by vacuum cleaning 301

and suction 302 as an example. Other methods are obvious to a person

skilled in the art.
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skilled in the art.Figure 10 illustrates a sectional,

stylized, principal, drawi ng of a second enbodi nent of
w@2doshtszeg t ool 101, conprising a single part pai/gE2005000162

this case two simlar air nozzles 124 and 127,

conprising simlar filters 121 and 128 respectively

and including sinmlar seals an@Ooptional supportive

aids (not illustrated in detail), are used for filling
Figad eOpiiftistgatdsespeectiiv¥ahy. stiielOPrinsipal) kﬂ%éwi‘ﬁgdof A second
the filling position, simlar to Figure 5.  However,

empreimgad miz fdlinggoplidQ s, ceomppising gs single lparhatnlyhén this case
: . fijle hr o he first openin nd

e SAIER 0 Pl dse AL O N b CRERIAR AN 121 ana 128
respettistiyatesl indectingnéimilasskhl? 8fd BHHIHRAupHbAN %ids (not
..,..0f the second embodinment of a filling tool 101," now
illusiratgdiisgeetal), are msesz tarefilizg andceraptymg yesgectively. The tool
. L ' MW th air nozzle 127. A.snall_airt
s g@‘é#%ﬁ‘%z@ P@ldea;fﬁ}lflsd ROS100, | SAmiksF it ?ﬂ%‘é’fe t% Wdigpever, the
rectpeadlodth? @dehtichhepeRHARY, a8héh $Rat hAk PAEZLEN ]

bg noved _baci i(r:1t 0 _g fﬂa%blt ng posi tai on olﬁge ggﬁi%éfﬁr@ through
the eyt epenipsand ceagibdemiptisd tinomghhthe sé¢and opening.

surface 103 by the outlet piece 137 when the chanber

134 has noved relative the filling tool 101. The
Figahanberillustriatesi s kat@dnulestyPed edrirdtifas! #Fdwal ofMfle second
osition after _a filling opération. Figure 12

emppdigenpoéa dllkiegitoohd01,sngwi mayedprdgethemlwithirrevizie 124 into
: odi,nment a filling too| 101, i.n an .

on St a SERNEG TRTR ] 8 M0 UA ok OBy 4R ron 125

is ansleedontints 108 i6 srcRetdoykegsithieonad 209 Ir?_%ﬁg fekeptacle so

receive the |oad 202, being ejected by an applied air
thagnezzlg d3fhicea beemayedobatk intg.a Ndlingepdsitionsosbevagain. The

' ck.l [ filling position. Accordi t,0
loaf HACBBA Kol P Wit st it aaen el 03 By the outlr
piece ST atled tife cRARAKErEI34 hA tivedRIZlife tME 'fﬁﬁng"cool éOl. The
turn is_connected to a supply of vacuum and conpresse
chagnberpigyillustraiagh whest padtﬁ}cggn @nstrt aral end. pdsition after a filling
Ope%ﬁggrabl y woven filter between the nozzle and the
second opening of the receptacle stops powder from
entering the nozzle. After conpleting filling of at
. least one receptacle of the filling tool, the tool is
Figwin d@ tlstrates easeetipmalsistybrzedinprincipal, drawing of the second

embodiment of a filling tool 101, in an emptying position, lined up with air
nozzle 127 and a dose container 103 correctly positioned and ready to
receive the load 202, being ejected by an applied air pressure pulse 126 to

nozzle 127. Nozzle 124 is shown moving back into its filling position.

According to the present invention, a second opening of the receptacle is
connected to an air nozzle, which in turn is connected to a supply of vacuum
and compressed air e.g. through fast acting on-off valves. The preferably
woven filter between the nozzle and the second opening of the receptacle
stops powder from entering the nozzle. After completing filling of at least one
receptacle of the filling tool, the tool is moved to an unloading position and,

optionally, during the motion the load is prevented from falling out of the
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optionally, during the notion the load is prevented
fromfalling out of thereceptacle by a small suction
wheiosg7appl i ed. When in enptying position, thePOPSEDDFH000162
suction is term nated and a pul se of conpressed air is
applied to the second opening of the receptacle, where
the air exerts a force on the Dbwder load. The load is
thereby ejected fromthe receptacle and dropped into a

recSSla@ld 8¢ £ kAl RRIctidH B¥irtedpblicHS WRe Qb &&iptying position, the
position. The degree of conpaction in the load is i
optpmefl esadiign ddj tesminatsd leaichacputpe e conpressedsaist isoapplied to

during, filling, h that, the | oad be_e] d
the Y bR o/ HEE Rl T, B B BE ol on the
povR#rt 1dd@SThBdbadsSis? théRM) efech@idesm fhé aledaptifcletd¥ed dropped

- filling tool is optionally noved to a cl eanihg
intg esistlestedvrardainee pproviéed dt dsciregaetedtr pesision. The degree of

retained partigcles.by aidr ction. .The filling.too), i
conpadh g dphiby fos 45 ratF el P baleip€ e, uise of
suctRELas /g Mal Usidl) thht the 18h8MAeY 1 efped fRoMUgHe receptacle

into or out of a receptacle. A well-balanced suction

as agrgedastingdareus bedemideinedvpprtielesr aot groacdeuslrefnpowder.
t he feeding.chanber, and f.ill..up_the.receptacle uch.

Angcareh dhE R e BnBrtibaglY fraved BoR T R g, Bi§ftion where

recéPRCIQC B aRdd RCHrioNY a3 FetABA@] ?agtiété@mb;e hir $heétion. The filling
filter at the second opéning of the receptacle stops

toohimvthen prepated fog & oneketlling opetadiati.r syst em and
t hereby becoming lost in the filling process. The
filter is also necessary when air pressure is used to

A fibies s tleeeb o fenohisirlitaira@eitasd teodbépdlpdwi@er into or out of a
unl oadi ng opération, because it will stop any foreign

recgpiacie | Asvel-halenged sugsisiry ferpst applied tpcaneaepiaale gl attract

T b B L e, 0K o
powiC Rs MBYmERRtE AL cteli‘@aiﬂo‘el‘égfeé dadthEetdcepthERl Sicting as a

are usually rather thick and the fibers in the felt
metaringichamebelr.i Fhelfdter by thessepond hpening of thieyseceptacle stops

C essed.col | ection of .fibers, .rando I e .
PO SRR SEIES B EONE. vl A5 LAY b5 9Bt tost in
thel Q98 pAt¥dss. THe BsRr isNBsbahdcedshly Miew@ipprésderesis used to

whi clf ey mi x into the powder and follow the powder
pustoélde iload oteofctint a¢erptaciEhdupingsdmr undeedinigopperation, because

uses a wav e-stretch

it vsg ?q:ftgégg{)?/ foreign Par ch-nsl’ i[nglgheaglr suppfedeystem from contaminating
the powder in the load. The filter should not be made of felt, because felt

material may give off fibers, which may contaminate the powder load. Felt
filters are usually rather thick and the fibers in the felt are not held in place
by design; the felt is just a compressed collection of fibers, randomly
arranged and held together by a bonding agent and a more or less loose
fabric. In use, the felt will let go of fibers, which may mix into the powder
and follow the powder load into the container. The present invention
preferably uses a woven, pre-stretched, surface-treated thin filter as
manufactured by e.g. W. L. Gore & Associates, Inc. of Newark Delaware,
which by design cannot lose fibers to air passing through. A further

advantage of the invention is that the filter is so thin that it is easily sealed

-—a ma e~ A A
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manufactured by e.g. W L. CGore & Associates, Inc. of
Newar k Del aware, which by design cannot |ose fibers to
w@poospzrst ng t hrough. A further advantage of tPEI/SE2005/000162
invention is that the filter is so thin that it is
easily sealedto the air connection end of the netering
receptacle. Instead of cormmpn23¥ior art practice of
squeezing the felt filter tight to the receptacle
to th¥NBENaphAattibhdBnfobf ehdeffitating fdepthclek Ingtéad tdfecommon
~stretched woven filter is held in place by an elastic
priosealt puaictices ohl squerzing| the fed dhterpéghdmtenthefrecaptacle by

receptacl referably. usj,ng.an,arrangenent ., conpri sin .
mechiarfal gl Ot drrpling i RGK 16 HensHsHReE weyerr filter is
held'@8 Zb18c@by B8 elfeic séale whichhseslgathe Ylter ey thd®ottom end of

contact pressure is kept constant, thus maintaining a

the t rapeptadancerdafeoralipt Weare tae armangsment feanphiging ra resilient,
onnection end of the re tacle,  The seals.should b
modigite SBF Bl |8 He B e f B7G° PIREC Bkt Byl the seal
whe¥eBprefte contitt idressife 55 Nképt conBehe! i SRARAYE®ENIng a tight
materials. A further advantage of the invention is

connpetionhbewoen thet air maggle eandruthe | &igs canteetiont iegid of the
ressure across Jt ared 4,0 a felt, filter for, a
reciGER T SERR paPui PR SR efsnndt mey B sndlie e PTFE,
PFA, EPBRAeNcophirtd o8 INTBHI bheSsie@ildr, dhe@icdlieapprdvdtl nddtdrials. A
unl oadi ng operations. Proper netering of the powder
furtheamdveptage ohéhe dogpntiendsithagitheiweyen flferirggyinegrinuch less

.~and_consi st ency between | oads mn of ¢t
TR e RLE A BtrE ComBs o b A Soff Tk £ BB0ER flow and
parGERSTiREENEH, PRl VBSH cneags i§ sBddd, WhRIH siraptifile8Cd®sirol of the
involved in the filling process, if there are nore

fillingnandonrloadlipgiaperationSel t filter is easily deforned
when it is squeezed tight to the air connection end of
a receptacle, e.g. by pushing an air nozzle with

Prof@NTheRratY &ff ehe 236\9&&t @yt in Thee frebéptddid iBUHTECult but
~ Inwards and intrude into the bottomof the nmetering
impoetaayft ard eonshstencydectivagnt leadsceerming oubmd the same receptacle

: tacle, which in t duces th
is QERBESE ttsor ekt ' 56 155 SobPRPREY Shehféity toads from
diffési detepladle¥aihvBOMRE in NBes fillthd robess] ffothde are more than

transferred to a receiving container. The present
onei dvprior artfeltvilier hs sapilpidefarmpdushay & ipregueezed tight to the

air fqtﬁ)rél%te%lgi%% end of ];li lrtegépta\é@é,cg.g.l 8§e%u% ri1¥g| 5}1t !af“r l?'yozzle with
considerable force into the felt. The felt will bulge inwards and intrude into
the bottom of the metering receptacle, thus reducing the actual volume in
the receptacle, which in turn reduces the powder load sucked into the
receptacle in the filling step and results in lower powder mass in the load to
be transferred to a receiving container. The present invention solves this
problem by using a pre-stretched, woven filter, which flexes very little by the
moderate forces resulting from air suction during filling and air pressure
during emptying. However, the volume of the receptacle increases slightly
during filling, because the filter bulges slightly in the direction of the
suction. In a particular embodiment of the present invention a supporting

wire netting or sintered filter is used to support the woven filter on one or

—~amATNAAA
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noderate forces resulting fromair suction during

filling and air pressure during enptying. However, the
woodosnes20f the receptacl e increases slightly deeT/8ER005/000162
filling, because the filter bulges slightly in the

direction of the suction. In a particular enbodi nent
of the present invention a supgfbrting wire netting or
sintered filter is used to support the woven filter on

botRREd&. rtelfer@itie sthdsBpPoaiVy netlifig vindiatétedefitet s Agplied only
or sintered filter is applied only on the suction side

on @fe shetionwide Of therwevers{ilier tastopthelylging effeatiduming filling,

thelghy, iR & She TR RES oD EAracls VabPRG BOTEREE Ty gpposite
diredfiond Vieowager,| i3 bie ativaatagd iAvER diedtihdombhe, fﬂdlpilrig the air

pressure to push out the |oad fromthe receptacle. )
pressurg 0 pashiome the laadkedremetheaegeptarie It dg alisphpassible to

.. suitable sinter filter as hngl.e fil.t roduct ..
intipde T8 SOHE et oblifl e Spfable Sfispenl Pl 8 45 single fter
pro@ftt,MatRer YE&n Ohsihlg $&54rade iinas! SaeprisREN | annebtifized use of
_in a reduced relative standard devi ation (RSD) between
filtes s ssedinstesacdoaeisults gratt trlysine resbedarelatiyatstangard deviation

s, RSD het.ween. | gads .from di.f ferent recept.acgl es.
RGeSl ORr P et SHRE 16-EPURE Bialso less RsD
betWweé £ 1bA@ fiym RAMELENt Fedepadlber i ng receptacle after

unl oading is | ess when using the woven filter conpared

to the felt ditto. The reason for this is that because

the.felt filter .of prior.art C s quite.defagrned .
Surpifing; dt dS 3P B hEci 4880 TiRe Fldtgie Qefpivder in the
metekr B rkBeptiR]Al Aft&ONNEIHIMG 6RJ ledy SFISeH | @SthitheMbven filter

only pass through with great difficulty near the inner
comyedriedoto threfaltdéite athe r¢aspndor ihissjsethatopeafusenthe felt filter of

.l oad., This pheno n_leads.to. ubstantj al,ly reduced .
pricg R h At G oT e ag 10 AR St ATPUf, e E8HES Where i¢
is képuitihti ent tHerdiH! eseRedttor| &, Presahtizéd hfie madeRly pass

adhering to the wall. However, even when the woven '
thréugh avith grasedifficsdeadear thhdnhet wall jof ghetnggeptgsde during the

. | f th tacl | | h d b i d .
ceRAL B 08, PR SR RS SR B oo
strdadMeie Rt S rebep2R1¢ 8ARRE A6hIE WHRM RAREACIWE filrbulence to clean

insufficient air turbulence near the wall. Preferably,
outtalé of aper pawgee sadiatnimgriot the wedll. sHamwgvenecvamtvehen e woven

ﬁlteg{.ighg%e(‘é{)f%e e'ﬁactl)fe trie ?el.% r}ll?errt%%ggag’er' ar:ic(g)leg(:"c%I fie recrreoprtgcle walls
should not be too wide, otherwise there is a risk that powder retention on
the inner walls of the receptacle increases due to insufficient air turbulence
near the wall. Preferably, the taper angles between the walls and the
centerline of the receptacle are in a range 3 - 30 degrees, more preferably in

a range 6 — 20 degrees and most preferably in a range 9 - 15 degrees.

Reducing powder retention on all surfaces that may come in contact with
powder is a further aspect of the present invention. The material of the
feeding chamber, the filling tool and other parts coming into contact with the
powder, is carefully selected to present extreme stability of form, good

machining properties, good resistance to abrasion, high surface finish with

—arrATANA
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a range 6 - 20 degrees and nost preferably in a range

9 - 15 degrees. Reducing powder retention on all
wewosarys2 t hat may cone in contact w th powderP@ESE2005/000162

further aspect of the present invention. The materi al

of the feeding chanber, the filling tool and ot her

parts comng into contact wtt4he powder, is

carefully selected to present extrene stability of
lowf@fcmorﬂﬁi)gﬂéﬁ?éﬁ NE HEREORE) bicBfovedOBf dRitirsd aBGfalle materials

abrasi on surface finish withliowfrictson
for rihopélﬂlumgstoqlf etrecetscslaxdﬁ dohi imséanes mmmgarcsmemueéi (VAR)

s A, BB A b St SIS Soing macerias

W%als@lecﬁ!d P6in fIRSMnePdstibanaterdHis, Aich @@aPTRE, PE, parylene
materials may be sel ected fromtherrmpl astic

andmsireilaal Fhestiodl surfares, irPKorgacy |with pawdsirnid.gr thghmetering

t ool . sur in c act Wlt owder,
recergRgiatng nocid e Behed ng rartel ot fnedirds Mofus qdess than
R,=8.3 e S 5
058 SRR BT S S i esuling surtac
shosild frreseabad ﬁ)\prdasrmyasfrﬂcuwndynaﬁﬁlcwﬁﬁ astpessible. A preferred
coff|C|et a SS Apref rre nbodi nment
emipodimer chtte HUBEE SoRkhrhenscai b sEIBIs S5 pody. Shich is
ch,i S f I d -
aroffichy, SR SRIBEK, Bt ML 0t gphodapp el
pohfshﬁdnex&ﬁchfrdseﬂ'&; irhanfiRerésd ofriessThear iR4=ng troolThenfilling tool
ot her parts may then be netallurgicall %ated b¥ "
and, afferr BepSFIABANER Be gnetHRYBIEANN CORTRL DYc 5apst deposition of
k 0 [ i : :
e CREATEGAHIIRIL Sl LSRN O LA0R e BB conting. This
willneksuge it ddirdblec slitfacer wittwarery pawt frodtﬁmt mestingkitt difﬁcult for
surfaces. Naturally, consi deratl on_nust be | dtoth

pow@qsep@rtlﬂféaut@aﬁé?k tooidaceh N pBiadl , consigaiation FRuSt be paid
e I;at
to tg‘F ng an |@g‘§%%rgsgaa%§l®8§{)2&% Ql{f:%tgdtﬁlrl ng @?Cldmg what
matteedsdo ﬁé@(étrfcb$hetap}ﬁ'op$1aaétga‘ﬁmdlrxg ahHepolishingesteps and type
handling of dry powders, especially finely divided
of coebiaes st negdrd. ‘particles are easily triboelectrically
charged when transported, not only by contact with
obj ects of the transportation system but also by
Eleftrovtdticsid oftEheappiilem is thgghandling dn‘ydt;hepowders especially

necessity of handling the powder in
finely pdwaqi¢(¥

when transported, not only by contact with objects of the transportation

d
pevdarso Fine cpagtigles are easﬂyr ¥r1%ogﬁac?r1caﬁy charged

system but also by flowing air. The problem is aggravated by the necessity of
handling the powder in a dry atmosphere, typically below 20 % relative
humidity, in order not to affect the quality and properties of the powder. The
powder particles may be electrically discharged by applying static
elimination devices, e.g. from NRD LLC, Grand Island, New York, where
needed to keep static charging of the powder, the filling tool and associated
equipment to a minimum throughout the filling procedure. By doing so loss
of particles due to particle-sticking and other interference from statics with
the filling process are kept to a minimum. When an applied air pressure

pulse unloads the powder load from the metering receptacle, the powder
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hum dity, in order not to affect the quality and

properties of the powder. The powder particles may be
webmesnrizernl | y di scharged by applying static el P@i/sBEdoDT000162

devices, e.g. fromNRD LLC, G and Island, New York,

where needed to keep static charging of the powder,

the filling tool and associ at €Sequi pnent to a m ni mum

t hroughout the filling procedure. By doing so | oss of
parPRIdd fhast s hA Hastihglfr g_&%)' 5&bRY réd¢hidigh® receiving container.

interference fromstatics with the filling process are
By keppelestric mhengimg, pacticlan appire e pasitiver es nagatiygl elarge to a

. unl oads the wder .l oad .fromthe netering receptacle
highf Bl b B hncieqats chars Sakiy fRrgfPoSed by the
inflRRheE Soff §88Y) S TRaHY, BRistRIY &h Bk afygap, to deflect in other

triboelectric charging, particles aquire a positive or
diremgais Veas Hregexpectadhingiitial and geaatationantrackhamd thus settle

el ectric _charge makes them di sposed the influ e .
ontr SGhima UL IERF | DR TSI SPER ] orRe” rpa gl W, receiving
corfgfd&Cirg fbcﬁﬁ&%f)ﬁla{g%%f ans {dranhiehsredep@ahodntibar distloses the

and gravitational track and thus settle onto other
additiohaof ar sesrechar neuteliriog edhargaget €& eanofon hgource, to be

recei ying container. To reduce spillage, of this sort ;
oot RSThYL e ThEL T oS, RETHERRRRE' 388 sk thprditd metering
recégt&&@(s farfte UWHeAlcoBlt th et [} WBctriedlly @harf8d SpHFE€est Will then
be positioned near the air gap between the tool
very nquiqkdy abé ngewtradized gby ecleprges| s thel shwce and the loss of

cont ai ner (s | ectricall har ged. particles .w] | e .
pargiEigs Yo AT Yeb B aTB ASEPEade By e s ShE R FREos A will be
reddddgqt he loss of particles in transfer fromreceptacle

to container due to electrostatics wll be reduced.

The present invention relates to consistent filling of

owder doses of. nedi carrent.ﬁ%intto cont ai

dr rs
TheigliePrRH B PASEFTIAGT it OSBRI e tind™y powder doses of

d i ' £ iA6& tiBh infh MYPERShere th -
B STRLRL A EOSACR HynEaToe T, TP vher e pr

mepsretledaddsyata in o aagge 100 py — 56 myg and peégeably iy anange 100
RSD of 5 % or |less. A netered dose in a containe ma%e .
kg coifbms endomost rsfebly dad rapge %k gs ;}néﬁd‘é%ﬁr peenting an

d th )
B D e ST, g Gy, e
ond &84 SBiel this 1Byfdicepliongand hyt examprsmainpsocedtirepbgcause it

variations _ . . _
would take longer time to fill a container with a dose.

What has been said in the foregoing is by example only and many variations
to the disclosed embodiments may be obvious to a person of ordinary skill in
the art, without departing from the spirit and scope of the invention as

defined in the appended claims.
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to the disclosed enbodi nents may be obvious to a
person of ordinary skill in the art, w thout departing
wo easotdze2 spirit and scope of the invention aspdESE2e000162
in the appended cl ai ns. CLAIMS 1. Afeedi ng chanber
devi ce characterized in that the feeding chanber has
at least one inlet for receivi2zig dry powder froma
bul k powder source and at | east one outlet for
di spensi ng the powder to Igl,?ﬁﬁ&él [1ing tool; during
st ead st%:q‘[ea condi.tions.tnhe fee q}g c%anb r device is
L. i nt erhifes ¢hambex "é’ﬁ‘éedcpPB‘i‘r?{ Z6uIR er source
and cQp alfng GRNRLRF 'hasLapaitiorinlet ibt @Qcéiﬂ'ﬁ&)%‘ﬁry powder
of powder representing a |limted nunber of doses; the
frothez tiully mheddesodesd eadcankgist vnesoatiet furegispdasing the powder
internedi ate device, separating the bul k powder source
to %He?ﬁ 88e@Lfilling tool and produces a plug flow of
povvde?uhrn dtB&d tsg%Stco‘i’Rﬁ ibﬁgetthéoféélﬁngt cheéasheONgevice is
outl et; armd the feedi ng chanber device produces during
intatneiathntdt ateplenisthietli drama tkenstlntpaedeeesaifrce and contains a

segregation of sma]| powder partigcles troml arger,. .
gerisaalie, o ere| B TQHITHER mebHG. of MLt ghETPiling o limited
nuln®er ¥ dkdst one outlet. 2. The feeding chanber device

according to claim1, characterized in that the

f eedi tige chfestigig deshambeonpdesies atohsetistitasne an  independent,

_energj zab)] e nenber, when energi zed capable o .
inteaRFAIBES RigVieHABPATRLBBATE m&f%ﬁmwecfrgﬁ%éhe dose filling

I.Ce. 1 a 0 € inlet to the at
oo A BRI TRORAF URaN: HoRoueen, My ong infp o he o
leatthené BRRletsHhtiace of the feedi ng chanber device. 3.

The energi zabl e menber according to claim 3,

char agl erdZhflgi thdhiBbr WeeiRNSFdti Rl @ufiBphatad9matsesnditions
at | east one Scraper menber ]
a constant degree of segregation of small powder particles from larger

powder particles going from the at least one inlet to the at least one outlet.

2. The feeding chamber device according to claim 1, characterized in
that

the feeding chamber device comprises at least one energizable
member, when energized capable of collapsing a body of powder in the
feeding chamber device into a homogeneous body of powder and separating
the body of powder from having contact with the inner surface of the feeding

chamber device.

3. The energizable member according to claim 3, characterized in

that

the energizable member comprises at least one scraper member

movable relative the feeding chamber.

4. An apparatus for volumetric production of doses of dry powder, the

apparatus is characterized in that
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novabl e rel ative the feeding chanber. 4. An apparatus

for volunetric production of doses of dry powder, the
wappanzas i s characterized in thata bul k powdeBCT/SEQDT®0162

contai ning the powder and conprising neans for

rel easing portions of the powder; a feeding chanmber

devi ce producing a plug fl ow o27powder from at | east

one inlet to at |east one outlet, the at |east one

i nl et o

povde? o TRaCt SEuLey soReahthg EYH QYIS ipising means
forcrehqaslrg pgrtaons olféhstpaméerpomder metering receptacl e,

the fil nd the at | east one oqutlet of_ the
f oedi hdeefthe St BOTiS r e & Pl d T g pPgder from at
lea@ﬁ&ﬂe QhR&to & thdthhe LIRIAL tl'l@aaﬁtleﬁﬁ‘@ oﬁHtlln‘Tét bEfP &dapted for

|'east one metering receptacle, the at |east” one
recemﬂlgipooﬁonlae)ffthemmgdch&rdmerthdeneanslﬁelr nejetsig;bly in
cont act surface.of the filling too

th a dur in
rel at N&W VAR ROMBREING 2 4l P ROV egpsrreceptacle
theARng! (331 3nd %5 Pehdt g@leﬁ 'ok#h& e din \%ﬁ?&l&;ﬁ%ﬁ‘%evme being
net a er

el ng receptacevvlt ose of the po
moahb]eeastrelmﬁmmmo lestchobthidre sumdditingt d:haniteleadéwmaeoutlet Crosses

cro?ses the at | east one m=\l ng r tacl e,
the Ak [¢2ddPRE TWRIGHRE FEEPERL Eoﬁé?u%tuf cast 1§ ol ,t,ﬂe feeding
chéflﬂbgf [Eﬁéiz'l?éﬁ %'ﬂ)‘f‘c b?fgﬁr ﬁ htet ReaPY suppwelens Stﬁlér ﬁﬁlng tool

rom 00! e apparatus accordi ng
duthgithe4elaivy aedvemheed dmd t hat the surface of the
filling tool conprising the at |east one powder
net er ﬁﬁgsw%%trﬁéﬁ’ésl antgAdor @pplridigaiayagtien power to fill the

at 1%889 r}%gh% %qjec% tact @51 t eabﬁéf%ﬁ t{l t&g@\kd@r Wﬂér? kthe at least

IS ap p he ‘recep ac suc

ondalitlet| efstlar €editin |©}$z§rribér8ddfv1beldﬁgs§¢83|tbd atutdasy one metering
filling of the recept acle. 7. The apparatus according
receptadlei m 6, character| zed in that the filter is a

\é\ﬁ\a/?g%’{h %g{ &hg fet gpﬁr?eru%tblélc‘ F&HRE dé(ﬂgstﬁt%tgg aéxtp f}xdependent

intermediate device, separating the bulk powder source from the filling tool.

5. The apparatus according to claim 4, characterized in that the
surface of the filling tool comprising the at least one powder metering

receptacle is plane.

6. The apparatus according to claim 4, characterized in that a filter
is applied to the receptacle such that powder particles are not lost to air

being sucked during filling of the receptacle.

7. The apparatus according to claim 6, characterized in that the

filter is a woven filter.

8. The apparatus according to claim 4, characterized in that the

mechanical strength of the filter is re-enforced by arranging at least one of a
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mechani cal strength of the filter is re-enforced by

arrangi ng at | east one of asupporting wire netting at
wonmsors2epti onal |y both sides of the filter orp@r/SE2005/000162

supporting sintered filter at one or optionally both

sides of the filter. 9. The apparatus according to

claim4, characterized in that28 spring force is

applied to keep contact pressure between an air

Gl B8 AbtISE ANGnRNoPRASNIGHLIN Bdif SRERPIRCHR filt

SURBY sﬁkilng aFr,r?%uch tnha? el"ast i c?}geal s sealing Htet or a
suppatireg siritetred filted atemepbacipeionally isotdpsideskafgeofiltar.r

and powder into and out of the receptacle. 10. The

apparatus according to claim4, characterized in that

a sour f IC [ ngedoiy =N
9. Betveen RRcHPP RS FECTARE 1S GRIATET ehdrdtteldedah that o
spitihgtfoeteds rapgdiddy te hatepedoptadti preassure atwejeactnadair nozzle, the
. powder | oad becone electrically neutralized while )
filtgepRg 47 AREPERE & thEJiRCERERGIE 40T SUCKING AtTaSHE that elastic seals

r.a r.dj ' SHAAC [ i :

seopft; PRRAL e Pl BRade Sl R LEIBINLERIR BY Bowder into
and@ut sfaheti siceapegcleo the bul k powder source and

optionally at a working distance to the powder in the

feeding chanber and to the filling tool in order to
el ectri I trali ect r 0st1af.i,.C 4C P .
100 nder T SPESHE sPlefdifl 10 0Rlho 4" \PhaRRkRk4cH in that a

soRet b eRcEAgr Ggidesnisi Arrandel HDweheairdgap rigetwdenmeli¢ ifilling tool
filling of nmetered doses, characterized by: arranging .

angd 4 slseneprisantior Swelyithat rlestsiradly rhargedpartiglest 1y gn ejected
receiving,dr owder, from . 1 SQUY:

por B8 ¥AE mEEHREr efGieris R ARl pBlaRHi S Hidg, (IBRsPrred from

redepPhcleltbecdriaehérd chanber device containing a |imted
amount of powder representing a |imted nunber of

doses; replenishing intermttently during a filling

operati t he feeding chanber devi,ce from .
11povyder ggﬁr 88Pa5?18’15ar?%cr?dl .tﬁoe (flélerai ng g%lra&%sg?éhzed in_that
so@fEsCEl ERBAcAhapdersRdantangdd et eGarkéngadisé@nce to the bulk

separating the bul’k powder source fromthe filling

powdet ,gmudacang eptvnglly | awaowopkiatedistesmect ke the pewsler in the
fee ri]r(fglcr}llaertnbte? élqg f’%)t ti’x%aﬁhir?gn etogijtilnetorder to electrically neutralize

electrostatic charges of the powder and the apparatus.

12. A method of controlling particle segregation in a dry powder during
volumetric filling of metered doses, characterized by:

arranging a feeding chamber device having at least one inlet for
receiving dry powder from a bulk powder source and at least one outlet for
dispensing powder to a filling tool, the feeding chamber device containing a
limited amount of powder representing a limited number of doses;

replenishing intermittently during a filling operation the feeding
chamber device from the bulk powder source, and

arranging the feeding chamber device to be an independent,

intermediate device, separating the bulk powder source from the filling tool,
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wherein in steady state conditions, a constant degree

of segregation of small powder particles fromlarger
w@oonders2particl es going fromthe at | east one Pai/eE2008000162

the at | east one outlet of the feeding chanber device

I's produced. 13. The nethod according to claim 12,

characterized by the further s2@p of selecting a nass

target of the doses of a chosen powder to be in a

= f ¥ I

pro g o A APy TR 2t Kb oA to gt Hbleast one
outled; The net hod according to claim 12, characterized by

t he fuht6he,r step of arranging.at |east one energi zabl e )
menbeVWICREHHEL § Yngtad tigRy; 8 €ONHRAL gﬁgfegq anegregatmn

o SRRl SO PR R BPIAD i £6E, e a fao
onesgpat &d thg at heastagye ofitleowd ehe ffe edimzach axg beo rtexide is produced.

the inner surface of the feeding chanber device. 15.
The met hod according to claim 12, characterized by the

furt ' t he:.energi
15 o P “HER 8 GELRAIAL oL el 120 R IR pPtne furcer
steplog i nside of the feeding chanber. 16. A method of

produci ng vol unetric doses of dry

powder , )
char actssfecting pymashttargst okthq 90?’%?)?)'8@1 chegey gowder to be in a

Ui tod ¢ . L
ranle LA P TR S e PR L e 109 T 2GR I moss
prefdiadly i agrdrigdi 00 @as‘qﬁg. device; providing a

rel ative novenent between the feeding chanber device

and a filling tool conprising a powder netering

receptacl e such that at |eastone_qutlet of th di
14.chanbBRE FOFLRE] FGLNE 1O Tars: g Firatartied FYs iR further

stef ofy that the at |east one outlet is in forcible
gontact with a surface of the filling tool; and '
arranging at least one energizable member in the feeding chamber

device, when energized capable of collapsing a body of powder in the feeding
chamber device into a homogeneous body of powder and separating the body
of powder from having contact with the inner surface of the feeding chamber

device.

15. The method according to claim 12, characterized by the further

step of
selecting the energizable member to comprise at least one scraper

member movable relative the inside of the feeding chamber.

16. A method of producing volumetric doses of dry powder,
characterized by:

intermittently replenishing a limited amount of powder representing
a limited number of doses from a bulk powder source to at least one inlet of
a feeding chamber device;

providing a relative movement between the feeding chamber device

and a filling tool comprising a powder metering receptacle such that at least



10

15

20

25

30

applying air suction power to fill the netering

receptacle with a dose of the powder when the at | east
woomsoubet of the feeding chanber devi ce crosBerSED@5/000162

nmetering receptacle, wherein feedi ng chanber device

constituting an independent, internedi ate device,

separating the bul k powder souBOe fromthe filling

tool. 17. The method according to claim 16,

terd r i ;

o R T Pl e b oS Prioes AR A peceptacie in
sudne waydhkat ke etilagst eneptetdtastio foeciblacentd® withea surface of
h rrfet_hod according to claim16, characterized by the
t ef&hht‘h’lgetroo t@3%of applying a filter to the receptacle

suc : r 4 hC r S Al j ;

suckeéggmﬁ%\gﬁi Fﬁ?ﬁtg’ho gt%ﬁg fE)egig)ltptdz}lgl Igl.ett%ﬁgﬁée}%&gde with a
doseebfiatheapoordiirng’Hem ¢hai at 16astcbacaotitlet zefd thy febding chamber

further step of re-enforcing the nechanical strength
devige ErRSYeS| ther MefeHPEAREERRGAE: | east one of a

suppo . et ti opLi L]y b :

oi dos etEit! feiep" SRer ek TR ey P indgpendent
intefigediato plevids | Jepabatihgshecsullf powelet isouece fiiin thieefilling tool.

met hod according to claim 16, characterized by the

further step of applying a spring force to obtain

cont a pr.e e n_gaj- z j
o opihieng Rk el ubiaR & Rl Z  farddieriied Yy Y further
stephst el astic seals sealing nozzle, filter and

receptacle will stop |eakage of air and powder into

and oetragigingetheeguploge| o, 'gtp filting teeheeompstingithg apleast one

|, ai 6.. ch [ b
poii L Mgthg Boape B rOMLPIATE char gos in an air gap

between the filling tool and a | oad contai ner, such

that electrically charged particles in an
18. The method according to claim 16, characterized by the further
step of

applying a filter to the receptacle such that powder particles are not

lost to air being sucked during filling of the receptacle.

19. The method according to claim 16, characterized by the further
step of

re-enforcing the mechanical strength of the filter by arranging at
least one of a supporting wire netting at one or optionally both sides of the
filter or a supporting sintered filter at one or optionally both sides of the

filter.

20. The method according to claim 16, characterized by the further
step of

applying a spring force to obtain contact pressure between an air
nozzle, the filter and an opening of the receptacle for sucking air, such that
elastic seals sealing nozzle, filter and receptacle will stop leakage of air and

powder into and out of the receptacle.
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ej ected powder | oad becone electrically neutralized

whil e being transferred fromreceptacle to container.
wQ@20050rR9met hod according to claim16, characteCT/gE®03§00162

the further step of arrangi ng sources of electric

charges at a working distance to the bul k powder

source and optionally at a worklng distance to the

powder in the feeding chanber and to the filling tool

in order to acconplish that electrostatic charges of

the powder and the apparatus becone electrically
21.neut r'Ehe zedtlsod haddoarting aof claimnd6praaanctesizedt by the further

adversely affected.
step o

arranging a source of electric charges in an air gap between the

filling tool and a load container, such that electrically charged particles in an
ejected powder load become electrically neutralized while being transferred

from receptacle to container.

22. The method according to claim 16, characterized by the further
step of

arranging sources of electric charges at a working distance to the
bulk powder source and optionally at a working distance to the powder in
the feeding chamber and to the filling tool in order to accomplish that
electrostatic charges of the powder and the apparatus become electrically

neutralized such that the filling process is not adversely affected.
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