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Field The present invention relates to a new nethod for dosing a
phar maceut (C@PFOHPHAYCt in a packagi ng machi ne conpri si n§CHEEIEHYI0 e
vol unetric dosing unit with a dosing chanmber provided with a first
and a second slidable part. The pharnaceutical product conprises at
|l east a first and a second conponent, tthe conponents typically being
a portion of a pharmaceutical pellets and a portion of a powder,
respectively. The present invention further relates to a systemfor
dosi ng a phEEWACBTHODAANDISIEh i 0 in a packagi ng machi ne conpri sing
at | east one volunetric dosing unit with a dosing chanber provided
with a first and a second slidable part. The pharmaceutical pr-oduct
conpri ses af heast_a first and a second conponent. The system
conprises a g?ﬂdhﬂﬁit for netering a volune of the conponents. The
system further conprises neans for introducing the said conponents
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metering a volume of the components, The system further comprises means for introducing

the said components into a package and means for weighing the components and the

1s  package,

Background of the Invention

In the pharmaceutical industry, the accuracy of the metered doses of medicinal

mixtures is of importance. These mixtures often contain active drug components that are
20 harmful if the given dose is too high. On the other hand, the desired effect of the
medicament is not achieved if the dose is too low.

The majority of pharmaceutical bulk products like powders, granulations and pellets
are dosed volumetrically, due to process speed and cost effectiveness. By individually
metering a volume of each dose before the dose i3 packaged, an accurate way of ensuring

25 correct dosing is achieved.

Volumetric dosing can be performed by gravimetric feeding of the components to be

dosed, or by forced feeding where, for example, one or more scrapers, rotating augers or

totating means making use of centrifugal force are used to feed medicament into a dosing



WO 2007/ 084060PCT/ SE2007/ 000051 2 chanber with a predeterm ned

vol ume. To generate the correct dose, the volunetric dosing chanber

i s provi ded"dPH€ %% es openi ng and cl osing the dosing &R P90 ng
a cycle, for feeding and enptying the dosing chanber, respectively.
In sone fields of pharmaceutical manufacturing 100% check-wei ghing is
a common technol ogy, where a filled paékage is check-wei ghed and the
mean wei ght of the enpty package (tare weight) is subtracted to
calculate the fill-weight ("tare-gross-weighing"). This nethod

provi di ng achainhetiwigctpratetgRine@valimb. 5@%& i;s _aften.
used when fillin rredﬁ canent_in e. gh%cgggegﬁ?%fgc eg%g‘gtg%i/%%m%?%sosmg
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greater thamidehgedid o Ll i are. weights of e single
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fill wei ghtRedicrgent hed thewreightdrgainasgetheighthe dntddhe By SRRRERG (Be fefulfor

mul tiplg ofyd ' ight of the dose, the tare-gross-weighing
appr oach ishenﬁgtgtr[geISp+? catk)?fgmat%/seﬁ?ﬁea}n ec‘i‘ﬁ%%"ém‘z@é%é@}ghﬁ ¢0 the
rel ati vel y nizdighment efilblecbtedinddne receptacl es, weighing cells with
sensitivity re&{c))l gﬁ_i Qn appropriate for the dose to be wei ghed
cannot be usel™s Eghphelindist weighing iselso aprlicali¢ foy othoppackges, isschrst
accurate epQHEh TWRE melsh@ e tive Lngredient is

consi derably snail er “Chan the%@%@’ﬁ&t Hggf)vggk eg%‘?d?c?ﬁ@maf%}&mn of
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while the e W th which they are to be 25 m xed may wei gh much
nor e, ih s%?an%écc?i gg%mbnﬁ#%wggﬁ%%‘?d%ﬁﬂhcﬁnﬁﬁs nore, one or nbre grans.
Hovever, the Wthbelvafentasftheei Wikl iotorifecd WLl bl 0L 110400 | |
hi gh accur&c%/ IS ,needlqul since individual packages may vary in I"ght
due to var ["&tToREERE T the single aepptacierdiaes tobe deomtenitindisidndlyae catailght
and si ze. single fill weights. Further, when the tare weight of the receptacle is a multiple of the fill

weight of the dose, the tare-gross-weighing approach is not applicable any more. For those
20 cases, due to the relatively high preload of the receptacles, weighing cells with sensitivity
and resolution appropriate for the dose to be weighed cannot be used, Further, this indirect
weighing approach is not accurate enough when the weight of an active ingredient is
considerably smaller than the weight of the package. The amount of active ingredient in a
single dose might weigh as little as 1 mg, while the excipient with which they are to be
25 mixed may weigh much more, in some cases up to a thousand times more, one or more
grams.
However, the method of indirect weighing is not sufficient enough if high accuracy is

needed since individual packages may vary in weight due to variations in, for example

moisture content, surface weight and size.
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one or nore active ingredients to be mxed with inactive ingredients.
In some ca¥&B200F38%g of the conmponents prior to fillinBCEHRRISE e
in separate doses are not an alternative due to problemwth
segregation of the m xture during handling. This m ght be the case
for exanpl e when m xing conponents with different 5 properties, such
as flow properties, density and/or particle-size. The result of
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det er mi ned 8y SFEREERL R @acg dgﬁﬁeﬁqrgh%e gasesthete aptasthals opedimastriedlyidogngent s
refer to n&s@,anweirér%dﬂq;oﬁe,gfseﬂm@%,_and content uniformty ( in % of
mass) . When using vol unetric dosing systens, mass of the dosed
portion and uNPlugeiiictdpsiog isrmsmite dbibe inhics mepti@ei 5698 wadelHQSE By using
confi nepen ; I ] .of product. reservoir, 20ln the case of

vol umet {giectwgggﬁ, ﬁ%@g{ﬂﬁg{ﬁlﬁgg&ﬁé@mﬁg feat Ii‘efei‘gsrlélséfaﬁl%ﬁoén@égedbﬁﬁl@er ;
changes e. gienfionedidos pedistrishapeiatins BRNidshahAthShbdRacFaYd %ﬁ@iﬁoﬁ% HGVhAk! on
in dosed wejghts en_.if the netered volunes aré the sane.

Further, i ng?nlgc%dog ese forpwlatigpsap e dest pabixe éwg evhiha desing ctrhey si ze of
the parti cte@siren®htstiien P ; Ll j f.rom.each. i ndi vi dual
particle orsqpel'l et | ncrg%igggsé% WKHEg%egrg'q{l%%g%%gesr%ﬁ%gﬁ%ﬁ@f‘i’ Patent
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articlgs or experience is that those will generate an
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When using volumetric dosing systems, mass of the dosed portion and uniformity of
mass depend on precision of dose confinement and uniformity of product reservoir.

20 In the case of volumetric dosing of particles or pellets there are more to consider;
changes e.g. in density, shape or particle size may lead to deviation in dosed weights, even
if the metered volumes are the same.

Further, if the dose to be metered decreases compared to the size of the particles, or
the pellets, the contribution from each individual particle or pellet increases. A normal

25 dosing range constitutes 1000 ~ 10 000 particles or pellets. In formulations with less than
500 particles or pellets the experience is that those will generate an uncertainty of accuracy

and precision in dosage content (precision of target weight) and content uniformity (high

relative standard deviations).



4 In those cases, it is therefore appropriate to further control

t he dosing WE aGess, i.e. single weights and dose uniform:t b
statistical™?PE8HY a 100% check- wei ghi ng. The wei ghi ﬁﬁ“ﬁ@@ﬁ%ﬁ"g“s&re
used to adjust the dosing system thus mnimzing rejects. An exanple
where indirect weighing is not accurate enough is when a small anount
of 5 pellets, in the range of 5ng to 530nmy, have to be filled into
sachets with tare weight of one to several grans. The (bject of the

| nventi on The object of the present inventionis in a first aspect to

provi de a net Hochoanchses, it G Bateto Bph@briflO® fiGhed o3 jcal product,
overcom ng the di gﬁgva ages_di scusged above. T0 g?/{ggg%éﬁepr?ﬁg&'e‘
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present inv i 0 t hod r .dosj ng a pharmaceuti cal
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| east one Jiokewset grams.dosi ng unit with a dosing chanber. The

pharmaceuti cal product conprises at least a first and a second
conponent. The nethod conprises netering a volune of the first

conmponent d i ghi 20 the netered volume of the first conponent.
Thus, the i@’ﬁf#ﬁ%‘g‘%g’g@ﬁnt‘?he first conponent, for exanple being

pellets, is check-weighed on line. Further, the nethod conprises

|t roduci ng  Mee ket pask oGBS BDRk OLUNT Bl DeELESLL,

conmponent into a package, nmetering a volune o e ‘secon

i nt r odud ndYEFRI%Rdedperbhapnasmiticat prodvet, seroningbapisatatiages otk
package, wahghi LNt o ich.the co nents, 25have

bei ng i nt rod%eggoﬁgcov%%ﬁﬁﬂé %’wnlé’{l%‘fr%g&"%ﬁe ﬁoéluﬁi‘qgg?lﬁn?q i glyeck-
conponent , %efebedipduntelofritine afjiatiebe ThePRREIIhEONiBRAe a88etiSasecur ed
with very '&bs%? ageuracy. Thus, one of the advantages with the present
i nvention i s tRAL T Ko ARCIPHES SPArAg iciEieatsd 18 2 filims anpankeging madhine.
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15 Summary of the Invention

The present invention relates to a method for dosing a pharmaceutical product, The
method is used in 2 packaging machine comprising at least one volumetric dosing unit with
a dosing chamber. The pharmaceutical product comprises at least a first and a second
component. The ' method comprises metering a volume of the first component and weighing
20 the metered volume of the first component, Thus, the confined dose of the first component,
for example being pellets, is check-weighed on line. Further, the method comprises
introducing the metered and check-weighed volume of the first component into a package,
meterir_lg a volume of the second component, introducing the metered volume of the
second component into the package, weighing of the package into which the components
25 have being introduced. ' '
By weighing the metered volume of the first component, the amount of the first
component for each dose is secured with very high accuracy. Thus, one of" the advantages

with the present invention is that the accuracy and precision of the amount of the weighed



5 conponents can be nonitored and the result used to secure the

quality of the g)har maceuti cal product. In one enbodi nent, the dosing
chamber is WP &P/BA%i th a first and a second slidabl e BaFFE20§7/490051

anot her enbodi nent, the nmethod conprises sealing the package after

introducing the first and second conponents and before wei ghing the
package. The sealing procedure perfornéd before the weighing of the
package with it contents secures that the quantity to be weighed is

not affecte y. t he 0 sing, or that the content in the
package, &%ﬁ'ﬂ% hcl% H% frex : %‘H‘ﬁg‘? rgsug'ruﬁ@é? sgusyhegnalivof thent al

factors befphemnassitighlipngiucisuch as to mechani cal handling or noisture.

I n yet anot hen i nent the nethod conprises weighing of the second
conmponent aft & Sﬁe%gj P ?;%Ejfn% hr@ Pirg E&EL"@FI’ 1§ previded pila %mmcomlrsﬂdable

bef ore i ntri@duci ng the second conponent in the package. The advant age
of this is th cCcut ac nd precision of. direct weighing is
used an that%% 8&%%?’8@@"8&1@%%5%@3%9&%@68%@ thelpadlesaftepintiodtanf er e
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enbodi nment ,__| ase that. th har maceut 1 cal product co%rl Ses
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conmponent s, Mﬁsﬂgwg{ lntf odé[u i ng,the conponents in the pa akagge’. The

advant age of ths isgg e {gﬁtg E’é igrpenigh fictorshefase wiighing 20cldisr ect

wei ghi n§ i sedivaialdnddiingat miohenrwei ght of the packagi ng material does

not interfereypw he i.ghing of a of .the conponents wei ghed

before filli nIgn%HJ‘S hE °§%E%Pég%e ni‘ﬁ#“%?ﬂi%{#@% Welehlagboar mened czo?r@omt hod

conpri ses afirmyptaing teastunene tof setdna chRSotkdtnd Bé}ﬁ?eriﬁ}f‘od‘&ﬁja%% S&ond

pr ocedur esc(gn%o%e& .ne%éba%k Igﬁg?‘c[ Sl%m atlon of the volune terirng of

t he phar maceéut1 caF ¢ vantags ot fiasls thabthe pocyrap enfl tyewtiod afop,

t he vol unediget weighing is usttbandFhat @leWrBhE bGh kdﬁ%g‘iﬂﬁéﬁ%‘i’ﬁ?és?,fﬂ%@e ted to
I1Te

t he .anmobunt of the corponent 'Rt he

ensure that. i,ght .of
dosi ng ]téha?}vbtlhe?]%%? %fﬁg’sf’%‘?n&éi’mﬂ@ieﬁht. Thus, the risk that a

patient is gilugntaactiesenbatiinient, @0thB e8b thaPhe HIROmL W caf | SorifiLm zed.
In yet ano%lgl%rtha%rmodi ment it ttEe gtﬁé/g()d c,orrpfr) I ses 1nt eﬁrﬁﬁ&%@[ O HTises
feed- back TOOp"T egﬁ PP RItef q " qompg_swe@hmgzt nyas_:tﬁwh@of the components
phar maceut ifeainceinpaeolime d0sdidg 1QBEH thAbnls 301 5abd i%%ﬁ%g%%% .
machi ne. By interm ttent userhof t he feed-back | oop, the process is
al | oved . ponehts in the package. The advantage of this is that the accuracy and precision of

20 direct weighing is used and that the weight of the packaging material does not interfere

with the weighing of any of the components weighed before filling into the package.

In yet another embodiment the method comprises using at least one of the results from
the weighing procedures in a feed-back loop regulation of the volume metering of the
pharmaceutical components. By the use of a feed-back loop, the volume defined in the

25 volumetric dosing chamber is adjusted to ensure that the weight of the amount of the
component filled in the dosing chamber equals the target weight. Thus, the risk that a
patient is given a dose with too high, or too low, dose is minimized.

In yet another embodiment, the method comprises intermittent feed-back loop
tegulation of the volume metering of the pharmaceutical components during operation of

3¢ said packaging machine. By intermittent use of the feed-back loop, the process is allowed

to stabilize between each adjustment and the manufacturing process will be easy to
stabilize.
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n
yet anot her" @ANG Nt , the method conprises conti nuous FFEEEZRLROST

| oop regul ati on of the volunme nmetering of the pharnaceuti cal
conponents during operation of said packagi ng machine. Wth the use
of a continuous feed-back |oop, reguldtion will react on quick events
and trends and the process will be adjusted quickly to neet the

target 5 weight in it f these. The ampunt of product that has to
be di scar ded {&]‘G’ee 5t eE e PHeoCFoRErTeR ptipuusifecdiyeck lopr
procedur e migniativrefthe volurhdimytedingTald MkrnRBRE6H! BB onehtd GuiiR) @%tiélﬁ?f

per f or med isar}dth case hat“}tgg?weig{y of the first pharnmaceutica

conponent 8 BTG TERTCy W 1h 87 OREPuRES et bask lqoperegdatipnavill react

phar maceut ios gdicicorpis aehirends ind the POGEE PilSeaBuAcCH: fjcoymééﬂh%"ta?%e@e the
n

wei ght of the first taq congponent en_using the i nvention. yet
anot her sen‘&g’ﬁptr%ﬁ?l?e ﬁfﬂﬁ’s%\ggﬁﬁﬁm‘%“éﬁ Rﬁoqﬁ‘éﬁ%gﬁs to ke dispgrded dugdo daseowddond

phar maceut itteabsedaeiyarie by thid Fod¥aie nliflaked.: 10. I n yet anot her
enmbodi nent t ight ratio between the first and the second

phar maceuti c 211!% y\é\gar?g@‘ﬁ%?ﬁab?dln%e%eén?t@@ﬁs Reripoeed in rerpasedhat Aot g of the
enbodi ment first plermiaientive]l @mpohit {si sigatficRIFNRGeN He GRlgHE ONRORRALd | S
signifi cantﬂl%mfscﬁullg r than the volune of the second pharmaceuti cal

conponent . P COTPEPHE " 18 RBSHR IR Atcuratehicdsirominedhy weigly obte fiestn t he
first amd timposecohenh iy theteuitogal conponents is nore than 1:10.
In yet anot.h enbodi nent ,.. the vol y rati o between the first and the
second 20 ph%?fﬁ%‘%‘ﬁ%ﬁcﬁ? OfAb Meritests wiipBtwenihg first angghe secondn yet
anot her enpinahaentical dobpofdhey iFReRLthdrClado. pr oduct is introduced into
sachets. For sachets, the variations in properties, i.e. weight, may
vary a | ot be@@@téﬁoﬁ?fcﬁ'%oﬁwpt @%Wﬁ’@?@?t“’éw"ﬁ’éﬂ\?é%“@ﬂd thseeqend hod, t he

i nfluence panscticdbdolpbhednSs insrdthdd Moged. | n yet anot her enbodi nent,
t he sai d sachets, ar ?%?Dg)g of alum piumfoil. 251 n yet another

enbodi Meént, tAEHFRY fiment theveRime ©f the firshphasaerciitical parepopent ist er

packages. significantly smaller than the volume of the second pharmaceutical component.
In yet another embodiment, the volume ratio between the first and the second
pharmaceutical components is more than 1:10.
In yet another embodiment, the volume ratio between the first and the second
20 pharmaceutical components is more than 1:100.
In yet another embodiment, the pharmaceutical product is introduced into sachets. For
sachets, the variations in properties, i.e. weight, may vary a lot between individual sachets.
By the use of the method, the influence of said variations is minimised.
In yet another embodiment, the said sachets are made of aluminium foil.
25 In yet another embodiment, the pharmaceutical product is introduced into blister
packages.
In yet another embodiment, the pharmaceutical product is introduced into capsules.
For capsules, the variations in properties, i.e. weight, may vary between individual
capsules. By the use of the method, the influence of said variations is minimised.
30 In yet another embodiment, the at least one of said components is pellets.
In yet another embodiment, the at least one of said components is powder.

In yet another embodiment, the at least one of said components is granulate.



In yet anot her enbodi nent, the pharmaceutical product is introduced

into capsul @ For capsul es, the variations in properties, i.e.
wei ght, ma;)’s 2000880 een indi vi dual capsul es. By the usBCHPE{ORU00051

nmet hod, the influence of said variations is mnimsed. 30 In yet
anot her enbodi ment, the at | east one of said conmponents is pellets.
In yet another enbodinment, the at |east/ one of said conponents is
powder. In yet another enbodi nent, the at | east one of said
conmponents i s gk WO 2007/ 084060PCT/ SE2007/ 000051 7 _The
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product i n ReckRgbigagichige nemprising o aPbhSvIMgneio Ao @91 ¥ Ao AP b
dosi ng uni tpr%&%dhﬁmd%ﬁ'sp&d%hanbgrr Eow de(g with a first an second
slidable part. The pharnac&diti’t F"d% 15 87 L e BrARpceticalproflecs sempyistq at st
and a seconestofisomdntsecoid eomystenTRysteld TrAgsiSOMMIRES: Brsf dobiSik uni

it
dosin it : rin olune of the first conponent, and a
seco ng 3;(1)8 i fﬁén%tg%%é%?umn%&etﬁlﬁi fr\’:rét QpgRFhant sepqnd doging it foomstsneme .

Further, t heelsyestdmseand u:?mﬁmemeﬁﬁﬂzef, &He ﬁ&ﬂénli &Qﬁ&lk 'sEth%eQE ﬁ&‘?ﬂ%‘aﬁ'&%ﬁ%
into a pac .reans .f or_wei ghi ng_the package and t he conporents.
The means @%‘E?@g{é%ﬁggp fiokege @%?Hbeﬁ?ﬁélgﬁﬁg@ﬂﬁ bp P%%ﬁ%j’r@ﬁ@ﬁ%@mmﬁage
and the conpodéntsnsampises e Gnnweiyging bhinr Woikhink He palaghiNgnt he fir st

conmponent teni 10 the. fir conponent by "vol e and before
i nt roduci ng:t)%lﬁ%m i ’ragfi a?%%?ﬂ%ﬁ&ﬂ%ﬁmﬁ HP%}OE [HEe12pnE fhg st cpmpensat afisr metering

enbodi ment thetfiret coppomnt yovahrrhes s baRedistédbing 8 A GothPGhesAh tﬁeac kage.
In yet anoﬁ?g&rageenbodi ment, the systemconprises a third weighing unit
for wei ghi ng "t he second conponent after nmetering the second

conponent by {noinather Gt divedhg ties syfer bmAteChags 118588 AR A39RINENt
into the packg.gféta otheh By artlgﬁher enbodi.ment, the System conprises
means for feed-baciod 06p ?%a‘fﬂ § TG ompIsey & i Yngigotoreigtieg
conponent s fheFhendeempntwrafiteadeihntie e00id coRPMALlYORIIRERIBbIEaSt one
of the ﬁesﬁﬁntoﬂu -rémgege s ifT%hi ng. Eqr(gced res. In yet anot her
enbodi nent, the rreans 1or Feef hRekie BAsi*8equl ation are arranged to
20 perfor m i ningeinothendmisedirndng theQsystorh cbifisdOhnbHg fdﬁ&ﬁ[ﬂaglglog{é r%ﬁ ‘on
phar maceut bﬁ@é‘,&%ﬁpon‘gntgo%rl %o%gr ion of said packaging c?n ne.
I n yet another enbodr vent O PHETROLHLS: 187 mpans fr heedibarlolopp ragylationtisen
are arr angeideasoonper fhe ravultoism He@SRPbRkLIQN of the vol ume netering

of the phar tical c onents during_ operation of said packagin
rachi ne.p maﬁ(%lt dnSther emqorgglmene tthe means fo?feeg-back loop regulation are a?-ranged%o J

20 perform intermittent regulation of the volume metering of the pharmaceutical components
during operation of said packaging machine.

In yet another embodiment, the means for feed-back loop regulation are arranged to
perform continuous regulation of the volume metering of the pharmaceutical components
during operation of said packaging machine.

25 The invention further relates to a package containing a pharmaceutical product
comprising at least a first and a second component, said components are being dosed by a
method according to any of claims 1-22.

The invention still further relates to a method for producing a package containing a
pharmaceutical product comprising &t least a first and a second component, said. method

30 comprising the method for dosing according to any one of claims 1-22.



25The invention further relates to a package containing a

utical product conprising at least a first and a second
gg%gﬁgﬁt, Vg‘é?'li’%@’ii‘ﬁﬁ’onent gpare bei ng dosed by a method BEESFMPHYIED
any of clainms 1-22. The invention still further relates to a
nmet hod for producing a package containing a pharnaceutical product
conprising at least a first and a secor8d conmponent, sai dmet hod 3(2 -
conprising the method for dosing according to any one of claims 1-22.
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. . . ¢
Fig. 1-9 shBwsfBestiphiainoffifl Deasihpg according to the present
i n\g/enti on. Detail edpDescri ption %b? Preferred Enbodi nents Figure 1

: g LT ' i he present
shows part of H&dyeherspersisrefaudedng weadisg hghepeantinfgtibe
i nvent Pon. The pharnmaceutical product to be dosed conprises at | east

[ SRPIE & i first dosing
a first andDgad&coadv tem conprises a :
uni t conPri Si ﬁ an&grdlf,ﬁst abl eﬂiarggl ng 0? af %Ser 11, confined by a first

sl i dabl e’ par t ,F8¥e! shozuipag of4 i’i}tﬂ@m.ﬁbl;:@mnbﬁéc mmgmﬁoaieiﬂégjtglﬂiegﬁfgﬁﬁ ébf ge
[ i : i: r r._co
oo A S S GES T,
the di schar@&Persutidhy pystepheomiwistsragfirstipsing snitvegrisiog amﬁﬁlﬁfabl’égiﬁgngsv’os ;Jg‘;;
compr ses o ot et R B U KAy BE 1 b el sesoond et
conprises a first weighing unit for “weighing _ K ; ner
with the cdifofiefedaresmtidy 12 E‘bedﬁmm@n@ﬁt&g]ﬂmmnmeﬂgdm@tmc nﬂt g%r:\ﬁaglhe
Loral 11T weraht e e RE e R Rk dantidePami ng
unit for welHm el fonaeteripg e velomp of tbn firshécngmonént, i dw ﬂgﬁﬁ@hclﬁ(ﬁ&i V\grp@%etgyb
vol ume. Every Tt aloh dafsdls dliScldrf3 b AROAAN, S B e g
t he second wei ghi'ng unit before rvery int _ :
recept acl e.thq PmppRenEy aftes the compontots dafbetiimtrbducsd inwahppaeeape. T, thde

. i ' tric dosin
figures shawalRAskpe lslcﬁ&c‘k&w«%i?heﬁ??gdng-gﬂhé%tarﬁﬁ‘@%i[gﬁ{ gﬁ‘e ély%tlerlflr}%rther g
system consisting of a pelfet feeding unit w '
5 comprises a second weighing unit for weighing the first component after it has been
metered by volume. Every single dose of the first component is check-weighed by the
second weighing unit before delivery into a primary package receptacle.
In the system, the dose of the first component, in the figures shown as pellets, is
confined by means of a volumetric dosing system, consisting of a pellet feeding unit with a
20 feeding tube 7, having a closure valve 15, a level sensor 8 and an mtermediate pellet

hopper and the dosing unit described above.

The pharmaceutical formulations used together with the invention can comprise an
acid sensitive proton pump inhibitor or an alkaline salt thereof or a single enantiomer or an
alkaline salt of its enantiomer as active ingredient. The single enantiomers, racemic

25 mixtures (50% of each enantiomer) and unequal mixtures of the two enantiomers are
suitable for the pharmaceutical formulation according to be used with the present

invention.

The active ingredient is being comprised optionally together with excipients, in small

enteric coated pellets/beads.



zo feeding tube 7, having a closure valve 15, a |evel sensor 8 and an
i nt ernedi ate pel | et hopper and the dosing unit described abov

The phar naé’é%?'?{)g/ﬁ’f‘m‘f or mul ations used together with the Pﬁyém%‘w@%én
conprise an acid sensitive proton punp inhibitor or an al kaline salt
t hereof or a single enantionmer or an alkaline salt of its enantiomer
as active ingredient. The single enant®onmers, racemc 25 m xtures
(50% of each enantioner) and unequal m xtures of the two enantioners
are suitable for the pharnaceutical formulation according to be used
with the pres i S_bei

conprised opt %0@;@{%&%@ gerﬁdl%lwﬁ 1%%%9@@%&% agj?ar?guslr% R ﬂstnécg‘isb“

coat ed pel | @egiosamdempos 2007 LOBAD ﬁﬁ)ﬁ(ﬁl‘lﬁ ;a2 eQal Bedeof one of the single
Conpounds/ ent est or t he phar maceut i cal
conposi t i oﬁ%ﬁlﬂ/&m&es r%gfln %k"@%%\h eﬁ?@%%?ﬁﬁ al fornula I, an
allcaline salt thereof one of the si ngl e enantioners thereof or an
al kaline salt of one of the enantiomers O Heti-X-S-Het2 wherein Heti
is 10 R 2 NS O Het2 is Il

e1mx—S“Het2 I
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wherein



15 wherein -CH | Ro O Rl12 WD 2007/ 08406]9PtC'rI]'/ SE2007/ g?ggﬁlaggngl

[ | m dazol e noi ety nmeans that one o ering c

IsEbtsPst Bfgé’v%ﬁ‘mﬁ{@g“of@ optignal |y may be exchanged for aPRTSEYYENEEom

wi thout any substituents; Rl, R2 and R3 are the sane or different and

sel ected from hydrogen, alkyl, alkoxy optionally substituted by

fluorine, alkylthio, alkoxyal koxy, diallRyl anino, piperidino, $

nor phol i no, hal ogen, phenyl and phenyl al koxy; R4 and R5 are t_he sane

or different and selected from hydrogen, all (_:yl and aryl al k'yl ; R6' is

hydr ogen, Eélnb@é Renzipiggzolponelph trieans, thatloky bf the rimy dachoy atoRG-sRSs ek« be'R%

sanme or di fi;\ere,nt and sel ected from'hydrogen,. al kyl , al koxy, hal ogen,
9 optionally may be exchanged for, a nitrogen atom without any substituents;

Ry, Ry and Ry are the same or different and selected from hydrogen, alkyl, alkoxy

opticnally substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, piperidino,
s morpholino, halogen, pheny! and phenylalkoxy;

R4 and Rs are the same or different and selected from hydrogen, alkyl and arylalkyl;
Rg’ is hydrogen, halogen, trifluoromethyl, alkyl or alkoxy;
Rg-Rg are the same or different and selected from hydrogen, alkyl, alkoxy, halogen,
halo-alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolinyl, pyrrolyl and trifluoroalkyl, or
lo  adjacent groups Rg-Rg form ring structures which may be further substituted;

Ri0 is hydrogen or forms an alkylene chain together with Ry and

R11 and Ry; are the same or different and selected from hydrogen, halogen and alkyl.
In the above definitions alkyl groups, alkoxy groups and moities thereof may be

branched or straight Cy-Cg-chaing or comprise cyclic alkyl groups, for example

15 cycloalkylalkyl.

Examples of specifically interesting compounds according to formula I are

OCH,
HaC__A__CHy
| T N OCH,
e,
N GH—s—¢ j@/
N (1)



halo-alkoxy, alkylcarbonyl al koxycar bonyl, oxazolinyl, pyrrolyl and
trifluoroal g or io adjacent groups R6- R9 formring structures

whi ch may BYC PO7PHEE substituted: R10 is hydrogen or foPEESE;§07/000051
al kyl ene chain together with R3 and R11 and R12 are the sane or
different and sel ected from hydrogen, halogen and al kyl. In the above
definitions al kyl groups, alkoxy groupé and noities thereof may be
branched or straight C -C9-chains or conprise cyclic al kyl groups,

for exanpl e 15cycl oal kyl al kyl . Exanpl es of specifically i nteresting
conpounds according to fornuIdD$H53@30CH3 11. OC H3 10 |
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including tautomeric forms thereof,



2-8 OC H3 H3 CCH3 0 NCH2-8lI1 N OC H3 i ncluding tautoneric
:‘\Io?r_rls thereof. WO 2007/ 084060PCT/ SE2007/ 000051 13  Pr efSerrg_]gq%o[s:l
conpounds 8P 20H4BNar maceuti cal preparation used with PRESE
i nvention are oneprazole, a magnesium salt of onmeprazole or a
magnesi um salt of the (-)- enantiomer of omeprazole. The latter
havi ng the generic nane esoneprazole. The active ingredient can for

' ' enatoprazole or a
| e be esoneprazol e magnesiumtrihydrate, or t (
ohar n P si ngl e _enanti oner of

tical t ,thereof, or a.
B ehor ot t harpRRrBRpRIE 1 Tod pry i ERen pioardi ild wish dmpresst he
conpound/ aiE¥eNien km gmeptezi¢, acagnbimesahpAsmérReole®r BREnBRIUOAR oPhe the
af orenenti %%&mﬁ%%?&ﬁ%%&%.‘ 5413 la%ter}'%l%gé thgrieric name esomeprazole,

The active ingredient can for example be esomeprazole magnesium trihydrate, or
5§ tenatoprazole or 2 pharmaceutically acceptable salt thereof, or a single enantiomer of either
of them, being the active drug.
As another example, the compound/ active ingredient can be a hydrated form of
anyone of the aforementioned compounds/active ingredients.
The amount of active ingredient in the preparation is in the range of 1 mg - 100 mg, 2

10 mg-80mgor5mg-— 50 mg.

A second dosing unit is provided for metering a volume of the second component.
Further, means for introducing the components into the package receptacle are provided,

The shown system is to be used with a packaging machine for filling sachets with
pellets and at least one additional component, i.e. a recipient in the form of a powder. The

15 shown systern allows for 100% determination of net fill weight, independent on tare
weights of the primary packaging receptacles, and uses optimized adjustable dosing
chamber 11 with feeding and discharge slides 10, 12, The system uses a direct gravimetric
mass determination (e.g. a weighing cell). The system is protected against influences by
any machine vibrations or air turbulences.

20 The system can be run with production speed appropriate for pharmaceutical industry.
The fill weight is determined down to less than 10mg with appropriate accuracy. The
system shown in the figures uses gravimetric force to convey pellets through the system.
Feed back to the volumetric dosing system permits the system to adjust the dosing volume.
Defective packages are identified and rejected.

25 As shown in Figure 1, when the dosing cycle has started, the upper part of the dosing
chamber 11 is opened by sliding the first slidable paxt, the feeding slide 10, to its opened
position. The first component, the pellets, are introduced into the dosing chamber 11 by
means of gravity through the opening in the feeding slide 10. The first component may be
fed into the dosing chamber 11 by gravity, or by force. In the figure, gravimetric feed is

30 shown. The metered dose will depend on the position of the adjustable chamber wall 16.

As shown in Figures 2 and 3, confinement of the dose is achieved by movement of the

feeding slide 10, which will close the dosing chamber 11. Simultaneously, the discharge



The ampunt of active ingredient in the preparation is in the range of
1 ng - 100 2io0ny - 80 nmg or 5 ng - 50 ny. A second dosi ng
unit is prd&?é@a’“?@@?(’ metering a vol ume of the second coRpHEEP7/000051
Further, neans for introducing the conponents into the package
receptacle are provided. The shown systemis to be used with a
packagi ng machine for filling sachets Wth pellets and at |east one
addi ti onal conponent, i. a recipient in the formof a powder. The
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Figure 1, when L; e ) ed, the upper part of the
dosi ng chanber e]%lgiﬂ%%ggg%el@/@&h Oélﬁ%ﬁﬁ cﬁlﬁgﬁ"}%%‘i WW@P?E&EE%S%WE the t he
f eedi ngts| iS¥ReM § shewn intRiguop®ned position. The first conponent, the

pellets, are i.nto,the dosing.chapher 11 by neans of
gravity thr oug{%‘g{eﬁgéj%lg(e%r? iapnegsqclier‘{1 Y ﬁSPt?‘%g 11Pc]’égu1€o6aﬂm_éoqugrc§gmber 11
conponent hesbebefiflesiiia the peltehBoppast g thinarses bykie g @elrl: THR v e
For e o P b LAY IR o 5520 Sou, e mt ered dose
W epend on t posrtion of” ei_ P?va'] il &
shown i n Finbe ieccomefith@arravanf i nement of the dose is achieved by

cl ose the dosing chanber

novenenf, of t i shide .10, ichwll c

11. S rruEI tane%ﬁisgltn%, ttﬁ"gd‘%%lh%r@ﬁ%F‘%éz\ﬁh%ﬁ%@?rmkmmes@mw 88051 14
slide 12 i gibaoldetd torenphethel Hoshetdhanberfiit he an-ow to open the dosing
chanber 11 an . 1 h ose,into the first discharge tubes 13
connect ed i g)r;tg ?1%1% mjr}éifl?g&e: r %t %B BJBTFeI&'FﬁiP ‘{}Bﬁl&t‘ﬁ 1 Aansferspd groughiagrapefer tehe
dosi ng sys Veiglihareagtaete 5 Barifytht Rediagyanrt 408. ﬁéﬂl@ipo‘rﬂg}k@ &?@%:E&Q
slide 10, ' rae.slide. 12 and the npvi ng chanber wa 97
are fixed {eg%éagéeﬁqgﬁ f%%?bygdﬁjﬁl?%%g 1cg nﬂféoﬁcﬁﬂ%ﬁé@fﬁwp@ﬁég of thg veighing ve

only. 20 receptacle 3 is closed by spring force 32 when the pellets are transferred into it.

As shown in Figure 8, when having received the by volume premetered pellet portion,
the weighing receptacle 3 moves down on to the load cell 4 where it has no contact with
the lifting device 2, In this position the weight (=mass) of the contained pellets is

determined by subtracting the tare weight of the weighing receptacle 3, which has been
25 determined very exact before filling.

The following step is shown in Figure 9, where the weighing receptacle 3 is lifted up
by the lifting device 2, contracting the spring 3 until the shaft of the discharge cone 5 is
brought in contact with the backstop 3b. By this, the discharge cone 5 is pushed
downwards to open the weighing receptacle 3 and release the pellet portion. The pellets e;re

30 transferred by gravity into a transfer funmel 6 which will lead them into the sachets as
primary packaging,



In Figure 4, the discharge slide 12 is noved in the other direction
to rel ease the dose into the second di scharge tube 14. The pell et

f eedi ng caV®e&PU7ht+8¢% upt ed by a cl osure valve 15, e.g. PG“FEWOE%%$@
and di sassenbl e the dosing unit wi thout |oss of pellets. The
interrupted, closed state of the it) systemis shown in Figure 5.
Figures 6a and 6b are sideviews of thel8osing unit. In Figure 6a the
dosi ng chanber 11 has been filled via the pellet hopper 9 and then

cl osed by the i 5|0 de ._.Jhe vo] u of the dosing chanber 11
i s determ ned %3%%g%§ hl“%l B ?%1%6? temateé}cﬂyﬂg‘{’%géh%ﬁ@@lmecqmmﬁlteth'en
t he direct i erieg positienarireohy thelwdighifid GespRcieb i desedhgghar ge slide 12
has been nnvequh&gﬁggmtotgn Q tQﬁ discparge.tubes 13, 14 to enpty
the dosing chamber 11. HHRbR hePopptytre Shepk-efpbedralicaaialy biose of

pel | ets is weighiag wils xpataiel witeh aretsupyliall By - H6H chahiBerad1 W1 S NG

) . arge
receptacl e, [ he feedin hase of the pellet portion tﬁe
wei ghi_ng ﬁe?@é{éﬁgg"c %Saﬁﬁﬁsé'lgtfeltﬁ%%‘oﬂy a lifting device 2. The coni cal

di schar ge operfhayeighing hellswed ghicttgd BPz §RERLAG Eikedn b 26! ing
force 3a\ﬂﬁyhéﬁgmggg£%%s e.tran feﬁ?ed into ft? aﬁg@ﬁgﬁ%&%mﬁﬁh

Fi gure 8, when ‘havihg r %Rﬁ%ﬁﬁPQQWf vol une prenetered pellet
portion, thSaohets gih hgonr@cﬁnm@hea@re?@}z&@%n Aowhu QbR fhiged 0ad cell 4

where it ha t with the Lifting device 2. I'n this position
the wei ght ké@rf%ésg 9%’?“%%}3 8 6??9%‘?%%53’ ia%F‘ig back lqog automgieally on hesth dfythe

subt r actti ngrerhéllmaight.wei ght of the wei ghing receptacle 3, which has
been 25 determ ned very exact before filling. The followng step is
shown in Figure 9, where the weighing receptacle 3 is |ifted up by
the lifting device 2, contracting the spring 3 until the shaft of the
di scharge cone 5 is brought in centact with the backstop 3b. By this,
the di scharge cone 5 is pushed downwards to open the wei ghing
receptacle 3 and rel ease the pellet portion. The pellets are 30
transferred by gravity into a transfer funnel 6 which will |ead them
into the sachets as primary packaging. WO

2007/ 084060PCT/ SE2007/ 000051 15



The check-wei ghing cycle is term natedl®y |owering the wei ghing
receptacle 3 to the feeding position, whereby the weighing receptacle
3 is closed again. To increase machine output, the pellets are
check- igggg alternately by two weighing cells in parallel, which
are su\gﬁ by a dosing chanmber 11 and will discharge 5the pellets
on to the sane sachet position. The weighing cells are prot ected
by a special ,coy 0 keep _off urbu es cal sed b oduct
and the: paekAJHECHA RS aZhentede it RHFEGE obRkdy MhenR cBRpEsiRd
rejected in tehst @m@vchenatfic tibenguatesisa dosmg cﬁésrebeiosazmghaﬂnmmwcalﬁroidect
readjusted b . eed_bhack |.0qp utomat f t.he

(T et gnt - ottt = R RoR P Capetnedl i alleatnineid A
product in ac@apk@gincpmEces e acthrepngrediegt, dte d;mgtetrmde:ovmnumatrl c
dosing unit wi S| h har maceuti cal product

conpri sing at 'Itnggegpg% fos] ﬁﬁg? t%é@%‘%ﬁ&&orrponent wherein at | east
one of sai d cowpighiagttise mtqned s@smarmfmetﬂrs/ce:ompgnem ent, the said

met hod conprises; et eri f the fir onent i ghi ng
the netered voﬁﬁﬁ%‘ﬁég '{hﬁg&ft%re\ét gwﬁ% Nt me Oﬁﬁ?frg %‘ﬂ"e{”hﬁ?‘h& ered

and wei ghed patkage, of the first corrponent into a package, netering a

vol une of the r%%ﬁa?ﬂg a nm?%]ﬁﬂ%e se nt rc%%g)%hn t he netered vol unme of

t he second conpodnen e pac age i ghing of the package
and t he conponiefrogycingibeanatertcderclunieusfdh®eddnd cbmpstert drtp theepdckiage, and

met ered and we r

wherein said d%g?ﬁﬂgwtﬂr%&%kaie pro{ﬁgggg'%\%ﬁ%ﬁg vﬂ#e?%gtﬂ% ﬁé&%@gﬁ@g%ﬂ
sl i dabl e par COm;&aneAt isgtdtekdaandovaigheg! drolirel. ai m 1 or 2, wherein the
met hod conpri ses wei ghing of the second conponent after netering the

vol ume of the second conponent and before introducing the second
corrponent 4. nAtneghrbaécgding B cldime twiedeia seidrddsing chamberyis prevideld withea first

1, 2 or “QEJS 0.4 H%S!Qg)grtconprl ses sealing the package after

|ntrodUC|ng frre cond components and before wei ghing the
package.

3. A method according to claim 1 or 2, wherein the method comprises weighing of the
second component after metering the volume of the second component and before

introducing the second compoenent in the package.

4. A method according to any one of claims 1, 2 or 3, wherein the method comprises
sealing the package after introducing the first and second components and before
weighing the package.

5. A method according to any one of claims 1 to 4, the pharmaceutical product
comprising more than two components, wherein the method comprises weighing at
least two of the components after metering the volume of said at least two
components and before infroducing the components in the package.

6. A method according to any one of claims 1 to 5, wherein the method comprises using
at least one of the results from the weighing procedures in a feed-back loop

regulation of the volume metering of the pharmaceutical components.



5. A nethod according to any one of cl&ims 1 to 4, the pharmaceuti cal
product conprising nore than two conponents, wherein the method
conpri ses weighing at |east two of the conponents after netering the

vol une of said | east t co nents._and befaqre introduci ng the
Comonent 51 A TRBon SEyas T SR Ratikudn S wRlonGore s Maaan! BRkpad
1 to 5, wher &jop refidatiortdiac: elimpe insReringsifitge pHariassiticalnnifonthte during
results fromthe wei ghi rocedures in a feed-back | oop regulation
of the vol unﬂp?@{'%rff’ﬁif'cgga%ﬁgmgﬁ% eutical conponents. 17 7. A

met hod according to claim®6, wherein the method conprises
intermttent .feed-back | oop reqgulation of the volunme neterin f e
bhar et c AMEBRS SRS T PRRLS U aR i a o S PR AU U Rk
8. A net hod &wpoegllatpria tiod edlomb meatbrigedf thd rearmatdaidalcaympongsts during
cont i nuous feed'EaCkaI@ﬁcfE rea.ul ation of the volunme netering of the
phar maceut i c3PEBAD AT Rackd 'i"ﬂ&’ac?gg’reati on of said packagi ng machi ne.
9. A nethod according to any one of clains 1 to 8, wherein the weight

veight of e BRBBRA PR At Ta Bt V8P e Yl RE B BEBBY ai ng
to claim9, phamneiceutidaecompgient isatigrificaatyvesnthbhenhd weight efnide sdémndecond
phar maceutical_co onegts IS re than 1:10. 11. A nethod according
to claim9, ARG c%?%ﬂﬁn'rati 0o between the first and the second
pharmaceutical components is nore than 1:100. 12. A nethod according
phar macout|GA TeBRTBranyRe & uplibFriielah e LRaMTEnS brbisoid T e

t he second phacordqatmaaEutical rpomenénts E3nora that hdd. according to claim
12, wherein the volune ratio between the first and the second
pharmaceutical conponents is nore than 1:10. 14. A nethod according

t o cl ai m 1%, Awhethed actdnéng ¢ cimien § awheveib dhevweight dato betwatenamalfirshand the
second phar t 0 n i r +A400. 15. A net hod
accordi ng tggéﬁé&ddﬁ%% Ceg;ﬁgglﬂ%g%%ob%m%,’%ﬂ'%gﬁge}? irllnté 'e pharnmaceuti cal
product is introduced into sachets. 16. A nethod according to claim
15, whereip sajd.sac . ar ] i il 7

accordi ng @0 @hn%thgﬁeﬁgén%m at?r?sg?%ﬁ?? ilgﬂn%%@r@%g Leéntp &oh@%ﬁtﬁ%ﬂqst
product is i phaodcesiital otropdriens isevignif@akthoesaller fainiBe vélumetdidee second
according to : ' 1 to 14, wherein the pharnaceuti cal
product is iﬁﬁé%]aa%cg;gtéc%? %A&gé:r{a%%ul es. 19. A nethod according to any
one of clainms 1 to 18, wherein at |east one of said conponents is

pellets. 13. A method according to claim 12, wherein the volume ratio between the first and the

second pharmaceutical components is more than 1:10.

14. A method according to claim 12, wherein the volume ratio between the first and the

second pharmaceutical components is more than 1:100.

15. A method according to any one of claims 1 to 14, wherein the pharmaceutical product

is introduced into sachets.
16. A method according to claim 15, wherein said sacheis are made of aluminium foil.

17. A method according to any one of claims 1 to 14, wherein the pharmaceutical product

is introduced into blister packages.



20. A method according to any one of cl&inms 1 to 18, wherein at |east
one of said conponents is powder. 21. A method according to any one
of clains 1 to 20, wherein at |east one of said conponents is

granul es. A A package .cont ai ni ng .a, phar utical product .

Qonpr | 51 ng Sl TeBEt SERSTL B g T dorpaHesem 158 P i Eisrpicalrgduc
are bei ng do&ddtrdijucad imtd bagkudescording to any of clains 1 to 21. 23. A
nmet hod for produci ng a package contai ning a pharnaceutical product
conprising at least a first and a second conponent, said method

conpri si ngl& Aenetebdackdrding tosmyneneadfetairds ndo 118, wingreiarae lsakt elcadfrsaidl t o

21. components is pellets.

20. A method according to any one of claims 1 to 18, wherein at least one of said

components is powder.

21. A method according to any one of claims 1 to 20, wherein at least one of said

components is granules.

22. A package containing a pharmaceutical product comprising at least a first and a
second component, said components are being dosed by a method according to any

of claims 1 to 21.

23. A method for producing a package containing a pharmaceutical product comprising
at least a first and a second component, said methed comprising the method for

dosing according to any one of claims 1 to 21.



