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conpounds and their use in pellet formnulations,
especi al ly pharmaceutical fornulations. Background to
the Invention 10 Several nmmjqr pharmaceutical pellet
formul ati ons are prepared by an
extrusi on/ spheroni zati on process. The active
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forced through a nmesh to formstrands. These strands
armeold behe RivaeRd onto a horizontal plate rotating in a

15 cyli nder, which causes themto break and round into
spherical pellets. The pellets are dried and nay be
CoTafeedr,esaltgnvenitldsm rélatee nb ecdnpoands and),theif ueedm rpedet formulations,
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Although sone alternative excipients have been
prggg@ggnd B4k InRvslered 20 cel | ul ose (Lindner et al,

arm ar maco 1994, 46, 2-7), a conbination of
waxes, starches and mal t odextrin (Zhou et al, Int. J.
Pfa:rvﬁﬂal 1195@(5?? 16I3arm115€5md£0) pellby df@xyiRfioRy| are prepared by an
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arm tosan
@@I%IWhélh (@PsesztﬁerEd@ brek apf pupd iEp sphelica pellolgod he ppllets are

1%fied 4Ad ma EQbé’@&Jté’d P WMS heanatccoaNyMieesifl. al ,  Pharm
Technol . Eur 2004, 16 (10) 21-27) and st arch dextrin

(Alneida Prieto et al, Eur. J. Pharm Biopharm,
2@@ym&6ial pdlbt ﬁﬂrir)rl,atlmne‘tenf mtlhmmm‘atrﬁnélllaiescdﬁalsse (MCC) as an

%@B\e\bfhﬁw(%ﬁre ﬂérnﬁ[\/ a@%@%b%s hzgv%pﬂ)e%ﬁe&g& eé of g. powdered

as an excipien
pestelldesef (binpner 6t iabds Pharm. |P§arrrna@@Inﬂ>%a41 B6.e2-%i. tarpoa@mamrhof waxes,
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WC%WQ%%a'P%/B%W%‘ih%'C%‘P'OS% %ha}“?efﬁ'hefc%inﬁ%uh&’ hagpye (998, 161,

aS1 7§11:98F@%yblsééx&mfﬂ@é&iéﬂr@,a othe Mu@duetind tmelh., 11898, 24, 869-873),
usua

bl o (DS O d P sql 908 ol 38381 pripaen, erse et 21

wriue.hJ.i BhacmnBeplcdral.,| 300ay ar,| £t € 4§, rglyeesy| monbsearate (Newton et al,

SWaPrﬁ.SFechﬁ'oﬁl IJ—_‘W' 5804,0?8 ?ItO) g?—'é?)oé'n%tsita%h-dextrin (Almeida Prieto et al, Eur.
J. Pharm. Biopharm., 2005, 59, 511-521), none of these materials has established itself
as an adequate replacement for MCC. While MCC is commonly used as an excipient in
pellet formulations, it is incompatible with certain drugs, for example ranitidine.

Colloidal silicon dioxide (CSD) is a fumed silica prepared by vapour-phase hydrolysis of
a silicon compound, such as silicon tetrachloride. The product itself is usually a
submicron, fluffy, light, loose, bluish-white, odourless and tasteless amorphous powder
which is commercially available from a number of sources, including Cabot Corporation
(under the trade name Cab-O-Sil); Degussa, Inc. (under the trade name Aerosil); Huber
Engineered Materials (Huber GL100 and GL200); Wacker (Wacker HDK ®); and E.I.
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DuPont & Co. CSD is also known as colloidal silica,
fumed silica, |ight anhydrous silicic acid, silicic
anhydri de, and silicon di oxi d& fumed, anong others. A
vdiuPeniy& §o. disithisratsosdnowyy aadelidaf sic8Diuaed siica digiteanhhipdrous silicic
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silicon dioxide included in tablets and capsules is
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The present invention is based | east in part on a

di%é W@%?”W”%’éﬁorﬁ%ﬁﬂ%'@ﬂ“o”w with one or nore
surfactants and/or plasticisers, is particularly

t abl e rftﬂr use as an exci pient in fornul ations,
e%@m—a&]ﬁ%—%@q—%—forwl ations. More particularly, it
has been found that the conbination of CSDwith a
Surrhfeﬁﬁés%ﬂltm\?é?l%@ s& éﬁédsﬁfnﬁ)%ﬁ oAy é&g@%y at E'S@blfvﬁen combined

alternative as a spheronisin
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f ofatigl Atemativead MGGas as@etantaing aidvor pélleconpulatioas. m Xxi ng
colloidal silicon dioxide (CSD) with one or both of a
surfactant 25 and a plasticiser, and form ng one or
noceorgiably ethe prasemhinvistiangxeNidasegalighierarugation gomprising CSD and one
P& btk @"surfatc'fb%tﬁﬂfﬁ?lhﬁtcls@i" may be obtained by an
ext rusi on/ spheroni zati on process. This may involve
formng a wet nass or paste by m xing the CSD and an
aWWV|d&D|sUé ipﬁf@e@aom aienbrrogu@os oF ﬁq@laﬁbrrﬁ{:@i/oﬁ fof @he invention,
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agedta, plasticiseagrnodoiningagendr mage pelietsiiioni te remltlp@mlxtmrede
a fertiliser, animal feed. The wet nmass nay al so
conprise one or nore other ingredients, for exanple
sdh Pattiedar thenfogmylationgpay be gptgllnp%pé@p irusigq/spheronization process.
Eﬁ@}%em‘é?ﬁhv\é@e forthikg addt InSas, or sy ﬁﬂ%ar@gﬂﬂb @818l afd an aqueous
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softjmon cémgnlng a snafactant and&orr]% plast|C|ser optlonally W|th gne or more other
ingredients, for example selected from a therapeutic agent, a diagnostic agent, a
herbicide, a pesticide, a fertiliser, animal feed. The wet mass may also comprise one or
more other ingredients, for example selected from a filler, a distintegrant, a preservative,
a stabiliser, an antioxidant and a binder. The wet mass can then be extruded using a
mesh or screen, or a long die system (e.g. a ram, rotating cylinder or rotating gear). The
extruded material can then be spheronized and dried if necessary, to produce one or

more pellets, which can be coated and/or loaded into a capsule for example.
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i nvention may be pharmaceuti cd formul ati ons, or my

be suitable for use in agriculture or hortlculture.
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D@lﬁ:ﬁt@%&ﬁwnf‘ wﬂteww ‘EWH%@@nent s The present
i nvention provides a pellet fornulation containing CSD
in conbination with a surfactant and/or a
10 1Reseritipy gt Varieus EmBodnenisi on nay be a phar naceut i cal
formul ation. The pellets nay be used to produce a
e or

ngﬁer%ﬁfegt mvernL%ne%rpv@% %/%qlﬁtofﬁgmlﬁﬁpwgont?m@ﬁggbﬂg%bmbi%gtion with a
h)edrf@cmntlalnd/oaawlasy@semphﬂtg ormdation. mayhize a G Maagutical formulation.
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5Q,cifBenlaBout B SRMEEBLCT 8, o9l | oi dal silicon di oxide
products, these particles are aggl onerated or

aggregated to varying extents. The bul k density of the
Csmerﬁayaafeamg@offth@msahaw rad@e frovh labb@ SBWILGm f0dbogt 00 rfﬁ?@n The
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g/l to about 100 g/l.
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The CSD may be in light or dense form. Light CSD typically has a tapped density value
30 of from about 40 to about 80 g/l (e.g. from about 50 to about 60 g/l), whereas dense
CSD typically has a tapped density of from about 80 to about 200 g/l (e.g. from about 90
to about 120 g/l). Examples of light CSD include Cab-O-Sil M-5 (36.8 g/I, Cabot) and
Cab-0-Sil S-17 (72 g/l, Cabot). Examples of dense CSD include Aerosil 200VV (134 g/,
Degussa), Aerosil 130VV (118 g/l, Degussa, Aerosil R972V (115 g/, Degussa), Aerosil
R974V (105 g/l, Degussa), Cab-O-Sil M-7D (100 g/I, Cabot), Wacker HDK H2000 (220

g/l), H2015 (200 g/l) and H2050 (200 g/l).

35
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200wV (134 g/l, Degussa), Aerosil 130wV (118 g/l

Degussa, Aerosil RO972V (115 g/I, Degussa), Aerosil 35
RO74V (105 g/, Degussa), Cab-40 Sil M7D (100 g/l

Cabot), Wacker HDK H2000 (220 " g/1), H2015 (200 g/l)

and H2050 (200 g/1). WO 2008/001140 PCT/ GB2007/ 050367
Elglﬁ}%ﬁ b%b&c@sr%v@r%qlé%rﬁ Igaé’QETfs‘aFfa%e zirga ranging
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of commercially available CSD nmaterials, and should

not be construed as limting. 10 O nention are

f apfmiéraibh ansfornilgioas sutsstanyialfyr e afMOE@spessigdoradulagions in which
f% la|oq5|n which MCC is absent. The fornul ation

ma Pf'Se one or nore surfactants (i.e.

surface active agents), 15 which may be sel ected from

nefrhe' BRh fatioh Ok 8RB RMBROLY oFe §We{c§a%¥sagtessu @'E@!l\%sagents

non-ionic surfactants I nc crenopnor es

Crvﬂ‘pﬁbpl‘ﬁ@\f bepgegteq fromponrienis, donl%@qu@uﬁ@gytlc%@ﬁants Examples of
cofénwsSu(vfactgnts TWRRBe 8@reﬁfo)>horean@ g kMot hErread), pluronic

f act ant (]
Somatuis, TheshapREng Yo ire B0 Hacedmvidtes dirthte An fonc
s adifactadt anayybes ah @ihabie, or featidnic awfadtagbafisamples of anionic surfactants
I ¥l
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scdpsphaled, ftlyyacid gake ef hasiy @mﬂmmdm slaihasolarmme esogp, and alkyl

eXRARMAY HAhdiMh CoaRtdlr iRt Qﬁteﬂeﬁlpﬁﬁl rc‘afﬂnﬂ? surfactant is cetrimide.
Annéohol thic surfactants include | ecithins, betajnes and

F"bé%{ﬂcfaé‘tsaﬁ?'ﬁpes'ﬁp{@s fRaines apdAMRPrARoRig acid salts. The

C aompiulgien aay acue®dnQLedus@blutdn dfiee Saétant ant. 25 The
formul ati on may conprise one or nore plasticisers, for
exanpl e glycerides, e.g. nonoglycerides,

diTgeyfoenllatios,mayr ¢aghpyiserondes, mae pleskitisaresfot bemedd glydérees, e.g.

am(ﬂ%g%éri‘a@s csﬁa&rﬂng@céaess OF miRr&s Pbreticrose fatty

sters cer ol

The formulation may comprise one or more of sucrose fatty acid esters, glycerol fatty
acid esters, sorbitan fatty acid esters (e.g. sorbitan trioleate), polyethylene glycol,
polyoxyethylene hydrogenated castor oil, polyoxyethylene sorbitan fatty acid esters,
polyoxyethylene alkyl ethers, methoxypolyoxyethylene alkyl ethers, polyoxyethylene
alkylphenyl ethers, polyethylene glycol fatty acid esters, polyoxyethylene alkylamines,
polyoxyethylene alkyl thioethers, polyoxyethylene polyoxypropylene copolymers,
polyoxyethylene glycerol fatty acid esters, pentaerythritol fatty acid esters, propylene
glycol monofatty acid esters, polyoxyethylene propylene glycol monofatty acid esters,
polyoxyethylene sorbitol fatty acid esters, fatty acid alkylolamides, and alkylamine
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fatty acid esters, polyoxyethylene al kyl ethers,

nmet hoxypol yoxyet hyl ene al kyl ethers, polyoxyethyl ene

al kyl phenyl ethers, polyethylgpe glycol fatty acid

esters, pol yoxyethyl ene al kyl am nes, pol yoxyet hyl ene
aldxiges;t And et eacsl apol saix yteernyl ¢ne pleanpdeoxpehofiy lagide cholic acid,
C . .

C 3P0 UBL i, BOLAREKGL PSR Y010, hBbbtngcl Qe convost
38he§e§fcol nonofatty acid esters, pol yoxyethyl ene

propyl ene glycol nonof atty aC|d esters,

p xye h ene sorhito id esters
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t n acid, cholic acid,
dggﬁgcbo%fég%g%gg %%E@%&gg&gﬁ%% aC|d and salts

thereof, and glycine or taurine conjugate thereof). 5

Th@teffé’rrrrm!ﬂt@ﬁ isGR paf &%Eﬁér'oﬁ@ecﬁ &MY, | @Cthé‘mrmﬁfégorﬁcompnses one or
plasticjser. O artlcu ar nmention are fornmul at
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Sltbﬁt@ﬂééiltpltﬁm@ ofmnsellets. rmroae eﬁfbotjlh@nabtm/@r fcagdell |§ent$stant|ally
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SUabeé\“d SHm f’afb% 2 ?hﬁ\??ﬁ&é P@tmularlﬁroﬁ@éd&t @%'t&ﬁbdﬁw 5mm. The

rise a I'n one enbodi nen
tH@ legp ré%t/clk?ep‘éﬁepet‘ %g @QM'%tqf afrydatesy Heapsy el tab'B‘? powders,
WaarRiesexaifid IRe. t he or each pellet may have a dianeter
of fromabout 0.1 mmto about 5.0 nmm e.g. from about
0.5 mMmto about 5.0 mMmm in particular from about 0.5
M beileahmmtjlaﬂbnSOfmte inventien padyt becobtaindd/by mdinga®®Ditwith .a8surfactant

t%ng}?;?tt} t]as? ru aﬁtﬁtgpgﬁé %t et'f@té! fPJ eﬁege’:éugigmiﬁjte. The

pro lct 8 cap s . -
grseReItEs Oérﬁfaﬁ p¢t@t forrelation gesl bee@ptrrrmadmya\tairwm e quaetities of GSD

i rh‘ﬁ@@u\rf@&arﬂaéhdhﬁ p@%ﬁ@éé’r‘e%tﬂﬁb@d@d’bﬂlo@@f WhhBorénts are illustrated,
surfactant and ﬁ¥ast|0|ser rmn

peiihaytdingiiagon, t”hH‘er S5y harelp-e. T ‘FWQOO“'?G”% g%%rt% perd in an
ofamduet ¢felt leabt f arsyubagtt oor @&ﬁ}d@frmhbmt 3/&@! aboyut By bp@eight, in
ur a ant an or

LR@Q nilt|&§59§§§%)ug s of conponents are

illustrated, wthout I|mtat|on in the Exanpl es

g'?ﬁ%%r’ﬂﬁfﬁbﬁ rqalérbe%&tﬁb@‘ﬁglhé anﬁ@@t P% tH@rﬁthubn(né\nn |n the art, such

anount O 1% exanp
2 6oivIagey o\nabigag L e A nrotwgt.nﬁm aperilugal  rotary

alypatesdify, t Ofiid 0 Wed 4 0addidmyeriing Nigranulation/spheronisation  and  direct
spheronisation.

In particular, the formulation may be obtained by an extrusion/spheronization process.
Extrusion/spheronization generally involves the steps of dry blending the dry ingredients
(e.g. drug and excipients), wet granulation of the dry blend and extrusion of the wet
mass through a mesh to produce compacted cylindrical strands, and spheronization of
the strands in a spheronizer. Typically, a dry blend of the composition is first prepared.
Water is then added slowly, with continuous mixing until a granulation of the requisite



25 The formul ati on may be produced using any suitable
techni que known in the art, such techniques including
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rotary processing, fluid bed aggl oneration,

granul ati on/ spheroni sati on and direct spheronisation.

30 In particular, the fornul ati on nay be obtai ned by

an extrusi on/ spheroni zati on process.
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Strands
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water, and this solution ad articul a
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orexﬁﬁglﬁatﬁ@% d;Ehﬁ%l BH i Rh&tidY OK&Bir cemﬁiﬂ?{otn In particular, the

segne rans ormed I n spherica
q lﬁﬁﬂﬁ?feg pYaw Pp glaed kﬂé’rfﬂq'%eééaeg 19r Pwemfﬁ’ﬂ@'r‘)v% IeERll (R moffiure level

r gif %'E:)d)tizlg) Pk ad ﬁti')@llt 58. Il@zgggélys &r)éﬂ]s@@'ab )t’heryaeﬂ@ loP éhel) et 0ated to
abou 0.a

2 B A e OF b P, EREREIeE PR PR AR PR ser
or greater than these exenplary values, and wll 10
geﬂ%rfajdu}’atlgr?Rl%P%orﬂanter@ S&ngéﬂﬁ%ﬁ Q{eﬁs sﬁ&hzg aggriicn%oatings
| idoe OH‘@E ceatings welh@owvﬁtlrathuewgt dihek may IQ@'“W"M Mfﬁ'%‘éﬂamfying agents

Stahanslsy %@b@ﬁpg%ﬂmb&l}t%n s%@fﬁma?fhe§ ‘?Qé%@ttﬁe %'Hv@ hngredlent only, or
under go . snmoot hi and roundi n ormthe spheroid

wHIIRentlle 'f‘h%ﬂeIr N Byt ofrHe @i&%fa}abﬁﬁgean%w. yed ﬁ%ﬂ)'on The
béorgulzgion imay ®8Y rduigasdilfemoryion Bugtichase hetive irgxagmt & dobied on a

air dryi st atic condition or their
conbi p”gﬂgrp(ﬂ%?W%ﬁ%ﬁﬁg?t the 15 spheres nay be
dried in a fluidized bed or conventional oven, usually

torpg ﬂﬁﬁtﬁét%ﬁ%!ﬂﬁ\é@hpris@f%W%bhiﬂroé%nh& o@kbOHE/drép{?obgh&)ating An

particles are use ey are coat .
ol‘ﬁtxamﬁlegr‘%{nuq1 edngieial uSEIaYe t 4B ese, Bapdul BEIORHAEkeCgting is

angdekjRspyfntdtiudeddib®Nte.g., Opadry ®, commercially available from Colorcon,
West Point, Pa.; and Kollicoat SR30). Materials useful as hydrophobic coatings include
derivatives of acrylic acid (such as esters of acrylic acid, methacrylic acid, and
copolymers thereof) celluloses and derivatives thereof (such as ethylcellulose),
polyvinylalcohols, and the like.

The coatings may be applied in any manner known to those skilled in the art. For
example, in one embodiment, the coating is applied via a fluidized bed or in a coating
pan.



The formul ati on may conpri se one or nore coatings or
shells, such as enteric coatings 20 and other

w@oasiomgso wel | known in the art. They may opt i POEGB007/050367
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contain opaci fying agents and may al so be of a
conposition such that they rel ease the active
ingredient only, or preferentjally, in a certain part
of the intestinal tract, and/or in delayed fashion.
The fornulation may be a non-pareil formulation in

V‘hr'h%holtnhﬁ’at@ﬁtn'\é&ef Hﬁkgr%q{gﬁ% ohé oP%Feeg! %E fifrs Bpéﬁenders such as

conprising t act ant {ornl at1on
r@tﬂ%pﬂ%%eaSW@ﬁ%rﬂlﬂqoﬁ% ©8BAPh gnSiligichgail: JphBBgers such as
CQ@FUgQﬂn%%eII@X@Itﬁlﬁa@s @elﬁﬁﬂ Qfoly@hyl%#dl@mteesﬁd%sle@ﬂ @&Bcia; C)

rophili in Xypr o cel | ul ose
SEREREL G e b o d B e b Rfoae @Bfpound
Ccsluoli goimn oxidks t baromrsulph&a.and aaidurh(@bihonma,te SRBfn retarding agents

NBSLSH I €|W§Xé'gs @f é’HSOIﬁﬁ?rhngre%P%&? sﬁctﬁgégbzﬂgﬁla rh%#grﬁuﬁgpmgounds

derlva ives
ad) avetting talgaiip pHeTcasmedtd alcahel and @heepheprostaaeatedy) )absorbents such

Cedslk‘dblﬁrsé?r% ti'éﬂfi')nﬁ@&lh)y §r‘id |}’%rl<§éﬁ?srs‘%@ﬁ aé%ﬂ&'&al@ﬁm stearate, magnesium
t hyl cel | ul ose) vi nyl al cohol s, and i ke. The

%r%%ssoﬂf‘éfoﬂéth&' 'Eﬁ igéaolﬁ NSO I%HWhéV'f%BO\% ”t'%“rre%%eée"f The
SKbﬂrﬂu@Hﬂom mal Aethar domprie¢ a b3er@yagplte, in one
enbodi ment, the coating is applied via a fluidized bed
or in a coating pan. W 2008/ 001140 PCT/ GB2007/ 050367
7 Thirefofroulationaisi espenialy Buphdn@acavbegbriowmilaioe oA fsomdatoh: of the

a)infeht| dneﬁﬁ){ Her&b &R Fl§e 5?‘&9& Adre ;ﬁ{a%&&%ﬁcadil %Et;v@sh?gredlents A

SUCrose ucose, nm and silicic aci
biphasraseuitah faiatp bWbUyr"’b@tqu del pAlidodum. al Gpivaasigns for oral

g@daﬁnsnand@olawnonydamwraolm&meﬁe, JHET SSiBtsaRdy AR Gisad 16) produce

hunectant suc cer ol isin egr
- FERPEPBEL ARG RS, AR dheistnd cSatilen 29 ghowders,  and
oxratedes. Dae fanmulatidrphay ee @pareit ad rontyparadldorbaiztioe; e)
solution retarding agents such as waxes; f)
absorption accel erators such as quaternary ammpni

c disp8hagnaceyical jatnylgign agféif! 40%agereVals of EreActivg @aweuent ) in the
aﬁd’nﬁlﬂleﬁt’ﬁlﬁiﬁ@y bsoRAsd eabat®obih aakmwURest the SIUG/R |ng'i§d|ent( s) that is

d be ' | di). lub
t et e aRE ks bt o ey ofRGerdic, HPRRRN T, 8" Plufy patent
paioypbsitdne nandghyadisadngwstiation. | Tnersglected|dosdge laved will depend upon
tﬁ(é H&ﬁ/ﬁy BP@E%% trcul-gpgoméd%guﬂlﬁgtr&?@ of'8 mfn}éfrﬁllb‘:ﬁr the severity of the

conpri se a errng agent ornu ation 1%
eSpadiia bginaatreaiet @Qt(’p@@l'or‘f idmiloatmediqal hstery ofrihearation being

oftretah;@ HbWRRALiH 9 WitARYhd dkar & frey @rt foogrm biS<Rs @R theQoniFBIR at levels
armaceutical ly active |ng{eg A
ower than required “for to achieve eswed therapeutlc effect and to gradually

increase the dosage until the desired effect is achieved.

An exemplary dosage level of active ingredient is from about 0.01 to about 500 mg per
kg patient body weight per day which can be administered in single or multiple doses. In
particular, the dosage level may be from about 0.1 to about 250 mg/kg per day, e.g.
about 0.5 to about 100 mg/kg per day. A suitable dosage level may be about 0.01 to
250 mg/kg per day, about 0.05 to 100 mg/kg per day, or about 0.1 to 50 mg/kg per day.
Within this range the dosage may be 0.05 to 0.5, 0.5 to 5 or 5 to 50 mg/kg per day. For
oral administration, the formulations may contain 1.0 to 1000 milligrams of the active



15 pharmaceutical formulation will typically in solid
form Formul ations for oral adm nstrati on are of
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phar maceuti cal fornul ations, exanples including

capsul es, tablets, powders, and granules. The

formul ati on may be a pareil or, non-pareil fornulation.

20 For a pharmaceutical fornultation, actual dosage

| engsbdiernsf partaelealg t1i0/&.0, 1§0e db.€n2¢.8,)25.4h S0e 75001 040, altd0@n 200.0,

B0 BE 3Y@h) ?Zb @050%% t6@0 @b?é’d 5. &b gt ar%lf 16d@)eb ﬁ’l‘ﬁﬁdré/rﬁs of the

i ngredient( ective to achieve
destiveefoteRe ﬁ?éd'ﬂf? éymrét@@é%édw%me@i ‘Hatlhﬁld@ﬁ@%r tOp@?lF@H?m to be

CarpRs| tTW@rm@ﬂ@n%%b@%dﬁ%@té?b@bﬁ at ieglne dihe t@ﬂ'tﬁ#ﬁ?és%br day,

evel W | ep e activit
P ECE G Ehe THB st Sl TR bY afhete T prvice the
seypemalttyerapeutib eespénseondi t i on bei ng treated and the
condition and prior nedical history of the patient
being treated. However, it is within the skill of the
arfhettermstatipn map Segpise onper merepstiyrRiingedieety splectedl ésaarsystemically

t ha@f‘ver tﬁ%bétﬁg ab@ts IR aRMCAHRY BetdpButaRibh LidiBERBRHEMS, chemical
fect and gradual I'y increase the dosage unti|

t he
dé@Pﬁe%af‘é% fc@@{‘s“i‘% agRV: @\?%@Pra'ﬁ% f&graé‘ﬁ%?rﬂb’%ﬁ Valli 1Y é@é"ents insect
| ewsdllents, aatiizing efgtsdpesitides ﬁérbmjaé;ommgleld@sl fed a:i]mwtgrowth

50 er ati.ent bo
oo mR T g P RE TP kit Pl (REa R B R R mutation
panayi readealirgm tibaut 68 g do hleowe BO%esspbaallyfrom adootl. 19 .td atbawt 60%.
about 250 ng/ kg per day, e.g. about 0.5 to about 100
per day. A suitable dosage |evel may be about

0. AOJ!V'qeoVa@SO OhdfIskapepiis ageanys Caﬁglﬂ ugedoly EQFIUNGP Mtk ghe present
Pﬁrﬁveﬁﬁ’dh Orl'hélbﬁhgfap@utl: ta@erﬁg (%dgghﬂﬁfacﬁﬁl%aloﬁgerzﬂthjbéh in the

is ra osage be 0. : . or
S SPEIPRTIG) o Mseb ead. IFpvon api malie il peRer ivtutfen@nd water
fomsmlﬂb@tldmgs neBxacwpiesaial sulaldeo 2§eBs nircludgr anmthisdminbe (e.g.

0 7

par ?@MW fe 9@41%%@%% rP %ﬁléﬁﬁ%ﬁ%@%@%g exc%g ;3%5@%}1 gmnaleate

73nglgesicr( 6@ aﬁB@”OCOdE(DI& morphmgod(bydrgr@grpt)onea,@@ngdone etc.), non-
5%r&dal6£19 rQIamﬁ%rp’ag&QQ(@g r%%xg)n ad"(Siofét@&Qo1n@omethacm ibuprofen,

rans 0 active 1 ngred |ent for
s;ﬁ%dg%t &gt Sﬂ‘jeb%st nrt  Jreipd V%IB'Q%)ge af‘EbeP'l?Qt'??at {eht Rhgnytoin,
bengdrast@atamandm@ezfe@amw\amcmatomaoe doenf@ﬂbmen g;lab@reede Q@itid&em and
I e era

o) onge qr .
el ol Rse, AoRagts Efenoiadl b8 Aptofdideffae) anv
prasthnégics. He.g. hpophytine)t hmaa@semntlspasmmsﬂmdeg diapine, scopolamine),
f o py |b§We'BHyln§L9|edrP|§Petl9§‘e(e%r é@éﬂrﬁ"&tdc}ﬁe bendroflua2|de) anti-

i ngredi ents sel romsystemc

t HHP%IB@WG%G ageEpR"3NoIel geeniqine) a%‘c“hxi@ftﬁ'ﬂfé\feérﬁ%gtCIOB'd&‘QeW?T@Y'dOPa ,

ditsdrithedikiord ?@@ntébutéﬂaﬁm §t@f0|dslo eldTprf@g%@@i@one tnamcmolone,

;:Lpg n?sbﬂ%saﬁt%%g%fe ge ote’[(r)acycme antlr?e%oa}rhgl%gls h%notlcs psynﬁotroplcs,
antidiarrheals, mucolytics, sedatives, decongestants, laxatives, vitamins, stimulants
(including appetite suppressants such as phenylpropanolamine). Of particular mention
as an active ingredient is ephedrine hydrochloride, which may be used as a nasal
decongestant, or in the treatment of coughs and colds. Also of mention are
paracetamol, ibuprofen and ranitidine.

A wide variety of locally active agents can be used, including both water soluble and



repellents, fertilizing agents, pesticides,
her bi ci des, fungicides, and plant growth stinulants,
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present in the fornulation may range from about 0.001

% to about 90% especially fromabout 0.1 %to about

60% 15 A wide variety of therapeutic agents can be

used in conjunction with the present invention. The

t heterpiestlilde geniss T(e. lgpallyp rativeaegant (st alhichgoay $p wsleded in the
' rboﬁl'?ngled QQQ%Q%bHLﬂ’é?l%n Qk ttfeh&'e%n‘?ﬁﬁgﬁtlohné’ ﬁﬂér‘d@@ téT@%ert its effect in
i nc wat er sol ubl e and I NSO

BB pnveensent 9f HgeaBi%e theged caviynlingeeh aseMRingtansehies aC“Ve agent

( endy- aIs@“Hﬁ@é‘hs‘)jléitém%ab@wlt)dlv@h%%ktﬁlbﬁﬂhtﬂethe blood via the surrounding
chlorghen ram ne and dexc ne naleat

ar{%LI'CQ i c ocz ygactlyiesrﬂgleptﬁ 'nEIH@%ar?@ un ngﬁ ltlse e.g. e?rﬁphotencm B,
didroyrchn axoter p’rysuaen ketyeoodarte , mebeazpl, etohn- arstibemmamhts (penicillins,

ar!:%ghél{%ﬁ)ac h ﬂté(m)?bgrf%nsacg/(ﬁm? r@ﬁ&t{l%&g%s gatﬁﬂgicagents (e.g
( @cgclowfe[dgmr@pjpaﬁp déyeatlaﬁ@q;he@gm ept q:tﬁ@'o;qtyll)g antitussive agents (e.g.

p%?ﬁérﬁ%t%rphdﬁeﬂyﬁmb@) ael-caiid eﬁ%eé@ﬁao’uné@fé@g' hRkdlcS salts of

g pap paverine, diltiazem and
mW:' Wﬁ rSP?'l'lé'T m%’?ﬂﬂi“ opasple. aﬁé’?ﬂoé's dHeridex et flugpies). analgesic
( %.ggnts qe@ehm;iwyl%hmﬁ@fbatsebcyllcﬁléld &b), as%afn médtesics (€ggbenzocaine),
ne ant i.C O N
Tt eeoRE el it el RAEIFREY” RebfeBimag) cpgoainium
dichlogté, cetylpgriginiuet ¢héaridgniapti-dehaatohe aghnts (eua zeda)ethasone, beta-
ar?ﬁéthasla}{é)o I%Bﬁgyr%s dr?dom O RN 09%3 h{dr @rtgbﬁ@) etc§Mhbrmonal

pert ensi .

I ne,
bra@ﬁ@tﬁé@qsp@! o |pl@gquageg|tso(§tgecﬂmr|)exméte ,s‘ggs {heregf, octenidine, and
hmktgre@rdfltw,mémh@nmetnpéaomte d&bﬁﬁﬂblﬁ%@)ty reducing agents (6.0,

biotics, (e. tetrac
B R donis S e GHIoBSm g g S s o RgUm carboniste, sodium
mtmalrt;dnamas soslerdaamd/epstassilﬂmomgie:&tdante& |saR atbbtedgsensitizers (e.g.

oL O Bkl A Bl By 6?%%%\/%@99&?5&1 nSHRPLESSRBNS acive
as propano am ne ar mentron
a§gaWSa%@h6%ﬂ$wgméﬂﬂﬁﬁvmﬁ@n@phedr|ne hydr ochl ori de,
whi ch may be used as a nasal decongestant, or in the
treat nent of hs and colds, Also of nmention are
paH“Sé@'lOHWSIExamB'S Hlusteste WRAVPRINt i di ne. 35 A wi de
variety of locally active agents can be used,

| udi ng both water soluble and WD 2008/ 001140
P%%ﬁ@§5307/050367 9 water insoluble agents. The
| ocally active agent(s) which nmay be included in the
ComerAlolfd it FaREwERMIAD kR Aastdie present
invention’is intended to exert 1ts effect in the
envi ronment of use, e.g. the oral cavity, although in

sone i nst ance<>cb%oagﬁtl ve agent may Alamtbungve
system Cc acti vty via nhcnrnfl on intolthe blood via

the surroundim &oﬂmdal silicon dioxide 25¢

5% solution of equal parts of [60¢g
Tween 80 and a mixture of mono

and diglycerides in water

The mixture was then extruded through a 1 mm diameter die, 4 mm in length,
spheronised at 500 rpm for 5 minutes on a 12.5 cm plate and dried to constant weight at
60°C to produce a pellet formulation.



5 mucosa. Locally active agents include antifunga
agents (e.g. anphotericin B, «clotrimazole, nystatin,

whedsoonarol e, mconazol, etc.), antibiotic ageait/&€B2007/050367
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(penicillins, cephal osporins, erythronycin,
tetracycline, am noglycosides, etc. ), antiviral agents
(e.g acyclovir, idoxuridine, @t breath fresheners
(e.g. chlorophyll), antitussiv agents (e.qg.

dext r onet hor phan hydrochl ori de), anti-cariogenic
coyppRds (e.g. netallic salts of 10 fluoride, sodium

ophosphat e, stannous fluoride, am ne
fluorides), analgesic agents (e.g. nethylsalicylate,
s athieGMloivig agrébierd Werk mikdaakorangsdshet i cs (e. g.
benzocaine), oral antiseptics (e.g. chlorhexidine and
salts thereof, hexylresorcinol, dequalinium chloride,
cetyl pyridini umoﬁﬂnloaélhtde) anti - f I ammdtAmeuragent s
(e.g. dexanet ha rethasene—prednri-sene,

pr edni sone, trltgﬁ%(ﬁa'rcooﬂéj'ox drocorti 46é_etcl),

hor nonal 15 aqMagses(Lmesarbormlte ant i pI aqaﬂ)eg agents (e.g
chl or hexi di ne |. et i ne,—a

m xtures of thy Is&lf"@%‘: théhé'rﬂ &g}f{l&eﬁtfé“ c‘gu at e,
eucal yptol ), a&pbkdrige hrmmmlqmgeagent s (62091 buf feri ng
agents such asypgtassTunT phospiate urjaEE, cal ci um
carbonate, sodium bhicarhonate, sodium and potassi um
hydr oxi de, etc.), and tooth desensiti zers (e.q.

polth@SﬁktlalF@ ghé Er?ﬂ@xtru@rmugﬁ la0NS n@h skrden,| éb‘ﬁ@ﬂ?ohis@@ off@y12 5 cm
0 clude O er oca IS
PP P oo e 5 S RSO S PR S pdatoR

|IIustratethe|nvent|on Exanple 1 25 The fol |l ow ng

@J%ﬁle‘%ﬂts were mxed to forma paste: Conponent
Iloidal silicon dioxide 25 g 5% sol uti on of

equal parts of 60 g Tween 80 and a m xture of nobno

aWpé'l'egi{o)’rﬁﬁétloﬂ%nﬂamln‘d‘?}ﬁ@folla_\ﬁlﬁ BbnibdHeRts YRR ptrélﬁde accordlng to the
extruded throu mm di aneter die, 4 mmin |ength,

@r%cﬁﬁ%rﬁ@ﬁ?‘g@agﬁta@@‘@'er?pmfor 5 minutes on a 12.5 cm
plate and dried to constant weight at 60C to produce
a pellet formiatien—WO-2008/004140-RPCH-GB2008,// 050367

10 Exanple 2 Component " Amount
Colloidal silicon dioxide 20¢g
Lactose monohydrate 20¢g
Cremophor ELP 2.08¢g
Mixture of mono and diglycerides | 3.0¢g
Ephedrine hydrochloride 20¢g
Water 4169

Example 4

A pellet formulation containing the following components was prepared according to the
procedure described in Example 2.



The follow ng ingredients were mxed to forma paste:
5 Conponent Anpunt Col loidal silicon dioxide 20 g

wok@amsilwm car bonate 20 g M xture of nono andPCT/GB2007/050367

5

di gl ycerides 3 g Ephedrine hydrochloride 20 g Water
45.6 g The m xture was then extruded through a 1.5 mm
screen, spheronised on a 12.5,¢cm plate at | ow speed,
and dried to constant wei ght b produce a pell et
formul ation. 10 Exawple 3 A peIIet fornmul ati on

cont ai ni ng t he ¢6‘H‘l PN mate) conponents vi\mol&anal ed
according to th focedure describe le 2:
Conponent Armur@oUOl@@lISll@@fd@DXl@& l'i con d%ﬁl de 20 g

Lact ose ”DnOhYQ\Vlé’dn%sﬁM Cgrbohétgm)pnor Fbiy2. 08
M xture of nono_and diqglycerides 3 0lqg ~Fpheddi ne
hydrochl ori de [ZOreHoPNsEEP 41.6 15 ExamBlde 4 A pel | et

fornul ati on CorE@]IeG,I”{ég]y(jfb@mbﬁHel oW Ng|eeEPoNent|s was
pr epar ed accorldinhgto t procedureldescribed in

Exanpl e 2. W%Mmm&m&ﬁ%ul
Conponent Anount Colloidal silicon dioxide 20 g
Mgyaeplelsm car bonate 20 g Crenophor ELP 2.28 g
Ephedri ne hydrochloride 20 ¢

Various CSD-containing pellet formulations were produced. The starting materials and
methods used to make each formulation are summarised in the table below:
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PCT/ GB2007/ 050367 13 Hydrophilic grade CSD (Aerosil

200 (r), Degussa) was used in,each fornul ation. The

| act ose was | act ose m)nohydraE of BP grade. The

s ihephiéin gracle il seatosl 00MD, Begdussd)ovesceseprin sacigfofhulatfon. The
|§6th53 I:Ialc sk BAsioh éeredbfsépler V‘@{hgrsurfk t&fmp?r%gd a CMP
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PCT/ GB2007/ 050367 15 dCdainms 1. A pellet formulation
conprising colloidal silicon dioxide (CSD) and one or

both ofA P etggrmuép@p@\ﬁ@mgrﬁ@gé;oﬁqn%tsih@q xideg(GD) and one or both of
f of b @bht@ind agRticléarg to claim 1, wherein the

formul ati on conprises one or nore pellets and wherein

the or each pellet has a dianeter of fromabout 0.5 mm

t @. abauforrbul@ionmaccd@ing.to /éleﬁmr1r,mn}hateiir0theafocrmﬂadiong:otnprises one or

| al ' h . f
40 a8 SR 0P B 9 AL s o
acbovtdih@m o any preceding claim which conprises a

surfactant. 15 5. A formul ati on accordi ng to claim4,
whi ch COIT%HJI ses a non-ionic surfactant.
P

f o mul AtPERplalion GPEATHRY 10ClRMa WhsreinRE Ok e%‘iﬁ‘rﬁﬁ”?@?% gdiameter of
C IfRDFIAT &5 afm & gbour DHmen. conpound.
4. A formulation according to any preceding claim, which comprises a surfactant.
5. A formulation according to claim 4, which comprises a non-ionic surfactant.
6. A formulation according to claim 5, which comprises a cremophore or a pluronic
compound.
7. A formulation according to claim 6, which comprises Cremophor ELP ®.
8. A formulation according to any of claims 5 to 7, which comprises Tween 80 ®.
9. A formulation according to any of claims 4 to 8, which comprises an ionic
surfactant.

10. A formulation according to claim 9, which comprises an anionic surfactant.

11. A formulation according to claim 10, which comprises sodium laurylsulphate.

12. A formulation according to claim 9, which comprises a cationic surfactant.

13. A formulation according to claim 12, which comprises cetrimide.

14, A formulation according to any of claims 4 to 13, which comprises an ampholytic

surfactant.



20 7. A formulation according to claim®6, which
conpri ses Crenophor ELP (r). 8. A fornulation

waecwsnaiimg to any of clainms 5 to 7, which conpPCEHEB2007/050367

10

15

20

25

30

35

Tween 80 (r). 9. A fornulation according to any of

clainms 4 to 8, which conprises an ionic 25

surfactant. 10. A fornul ation €ccordi ng to claim?9,

whi ch conprises an anionic surfactant. 11. A

fornmul ati on according to claim10, which conprises

saai umal - f t cordin

t SI%CI aﬁr%aléﬁd%}\ﬁﬁ% @pplcs%gg Jrﬁ vgﬁ% %ﬁﬁgg%udr Iggtg{ﬂgnt . )

13. A fornul ation accordl ng to claim112, which

COmpPr i pasmiMdibh BEd@eding3®@ ahft prefedify daimaivhien c@ﬁmwa@&smer
any of claims 4 to 13, which conprises an anphol ytic

surfactant. WO 2008/ 001140 PCT/ GB2007/050367 16 15. A

f dr7mul &t foomnulaios acctirdigg tooclaimaicmwhidh codprides aayifeetice $ora@xample a
I I ding to an recedi ng
?&hﬁpwgﬂm% am@MﬁQBQH thaﬁaggﬁgﬁserg 0 ay R b

formul ati on according to cI aim 16, which conprises a
glygcer 'Ad%rmﬁlé’frone&&@&ﬁ‘né té‘ an[ﬂbﬂ&%lﬁ RfairflBwhiéh EbEbnse8 i fffactant
or a m xture thereof. A formulation according to

ardd FrasEePsig cl ai m mhlch conprises a surfactant 10

and a plasticiser. 19. A fornul atl on accor ding to any

di | ai wh '
A Por mi T C R ok PEacels B BR e (Fo s Blropnic
wherein the CSD is hydrophobic. 15 21. A fornulation
acpor d'Aqgrﬂu%tlaﬂﬁc&Fcﬁﬁbetg'aﬂggr%k%dinﬁﬂocIM' GherbMhd 88D | ds hydrophobic.

conpri ses an excl pl ent rmul ati on accor
to claim 21, wherein the excipient is nagnesium 20

carbonat RrMtilatcACARBRINFORO MY F@b&jlng'z&amﬁ wieeH ekl @dmprises an
according to any preceding claim which is

s¥SPSNtially free of microcrystalline cellul ose
(MCC). 25 24. A formulation according to any preceding

ClZ%i. m Awmrr?lnlaﬁm&o‘?(ﬁﬁg %tJ?zﬁr[nagﬁu&/hg‘reina%%ngxcipient is magnesium

carbonate or lactose monohydrate.

23. A formulation according to any preceding claim, which is substantially free of
microcrystalline cellulose (MCC).

24. A formulation according to any preceding claim, which comprises a therapeutic
agent.

25. A formulation according to claim 24, which comprises ephedrine hydrochloride,
paracetamol, ibuprofen or ranitidine.

26. A formulation according to any of claims 1 to 23, which comprises a diagnostic
agent, a herbicide, a pesticide, a fertiliser or animal feed.

27. A formulation according to claim 24 or claim 25, for use in therapy.



25. A fornul ation according to claim24, which
conpri ses ephedrine hydrochl ori de, paracetanol,

WO baoproafiegn or ranitidine. 30 26. A fornmul ati onPCT/GB2007/050367
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according to any of clainms 1 to 23, which conprises a

di agnostic agent, a herbicide, a pesticide, a

fertiliser or aninmal feed. 2717A formul ati on according

to claim?24 or claim25, for use in therapy. 35 WO

2038/ Oﬁlad@spﬁf/m@m@/amad@rmmalioa81cco¢dipg tcaysoffataims 1 to 26,
prvﬁ{?éﬁ%o'ﬁﬂ)n@es"ﬁlxhﬁ golic fid eﬁ‘élh@dn‘r @g&el(g’ecﬁg;([ﬁ'r\{\ptﬂ otng o"f‘%thodf a surfactant
S|<'=lnp' @d}'ﬁsd‘i"%% Qﬂé" f@'@@@) Oﬂmrlm%%e"@ts frowt ‘ﬁe 6¢SUB\'n§ []Wtﬁ@t ant

and a pI asticiser, and formng one or nore pellets

A A AL o7 e, BB B e e
swuffaxnararmd/andlaemlsmlr adth iobe e mong tinyrediento selemedfrom a therapeutic
gngé ?ﬁéﬁosﬁg !a?e% eadrhefrtg g&% 4 cf)g@t‘iacro%p g\‘%rﬁl%erdaeﬁgi% mal feed.
fertl liser and ani mal feed. 30. A process according to

Clggi m agpr%es@a@éd?dlﬁ)@to ¥hihths 6P8BH ﬁ%%h"doﬂﬁ)rlge@m%@ the CSD
10 and the surfactant and/ore{%l asticiser wth

e t le[.@régprét,ﬂng og Bipglictsegwith of Mqre |ngfed|egts selected from afiller, a
digtinlebe@t, apiesefraifee s 8lapitiédr van, antiogdadbhhd & Bihderan
anti oxi dant and a binder. 31. A process according to
any of clains 28 to 30, wherein the plasticiser is a
gl3jicer Adprocess B2ordmgptooansel claimerali ey 30, owidrain the @lasticiser is a
);‘and;gorrprl ses mxing the CSD and a solution (e.qg.
an ‘aqueous soI ution) containing the surfactant and/or
plasticiser, to forma wet mass or paste. 20 33. A
Praces pﬁ@c%@é ad:d@ﬂjlﬁgoto%iaﬂfh o8 %mHMUnﬁiﬂsé’sOrﬁan ﬂ%SCQD éhdﬂ@ solution
tge CSD and & on with { q Ff ¢
gPedl é‘ﬂt‘%°“§p38 fipn e‘EP” %H‘ %&Peoﬁwé@aﬂtn@ 5% %t'%ﬁer @4 Ormp @ wet
proase®spasteor ding to claim 32 or claim 33, which
further conprises extruding the wet mass or paste. 25
35. A process according to claim34, wherein the wet
meSs oA pasese dcsordingriacaim 37s iwhighacampsipeso mixingr berGSprand said
?osioglggn\glkﬁo@&hﬁﬁe 6Eh8ingRdleA® spb&ficdtih BEy SIS 101

34. A process according to claim 32 or claim 33, which further comprises extruding
the wet mass or paste.

35. A process according to claim 34, wherein the wet mass or paste is extruded
using a mesh or screen, or a long die system (e.g. a ram, rotating cylinder or rotating
gear).

36. A process according to claim 34 or claim 35, which further comprises
spheronising the extruded material to form one or more pellets.

37. A process according to any of claims 28 to 36, wherein the or each pellet has a
diameter of from about 0.5 mm to about 5.0 mm.



gear). 30 36. A process according to claim34 or claim
35, which further conprises spheronising the extruded

wordosnoaho t o form one or nore pellets. 37. A prOL/682007/050367
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according to any of clainms 28 to 36, wherein the or

each pellet has a diameter of fromabout 0.5 mmto

about 5.0 mqm 35 WD 2008/0011%9 PCT/ GB2007/ 050367 18

38. A process according to any of clains 28 to 37,

wiisch Aurrodess acconqing oemy ap plaipisP toB7cwhith hugthercantpeises applying
p - rocess according to any of clains 28
t%hggpQQEEEZRﬁpghe surfactant is as 5 defined in any

of claims 5 to 15. 40. Use of colloidal silicon

digoxi d@ (ro&dds @BordiMgeCdnpi @ Miaih® 28 tBeld, Qithefedi el lifabtant is as
c%ggakplng¥qp _or ?oﬁg of surfactant and a

pl&E9CT 88% © %320 %e according to claim40, wherein

the formul ati on conprises a therapeutic agent, a

di Agnost ). C ] . herbi cj t LGl : .

e Tabor 38R el gel J6s07,aB 95} biEsiy g petet formutatin

sidontedingdingwr beth PGBMpciast aadgastieoprsi ng aid in the
manufacture of a pellet formulation. 15 43. Use of a
ellet fornmulation of any of clains 1 to 25,

Sr“dducé’s‘é aﬁﬁgpiﬁgggﬁqir@az} , Whereip)thg fqspulation compt)r%es a therapeutic

agent, a diagnostic agent, a herbicide, a pesticide, a fertiliser or animal feed.

42. Use of colloidal silicon dioxide (CSD) as a spheronising aid in the manufacture of
a pellet formulation.

43. Use of a pellet formulation of any of claims 1 to 25, to produce a pharmaceutical

formulation.



