"Controlled rel ease pharmaceutical or food formulation and process for its
preparation" * **** *%x **xx*x%xx % ** EField of the invention 5This invention
relates to a controlled rel ease pharmaceutical or food formulation, and the
process for its preparation. In particular, the invention relates to a
controll ed rel ease pharnmaceutical or food fornulation conprising at |east
one pharnmaceutical or food active ingredient dispersed in a mxture of a
10gl ycogen with a pol ysaccharide, and the process for its preparation.
More particularly, the invention also relates to a controlled rel ease
systemrepresented by a mxture of a glycogen with a polysaccharide. State
of the art Pharmaceutical forns or fornulations for the adm nistration of
drugs 15 containnguxiliany subst ances kngwn as excipients in addition to
the active phar mat8UY¥P!Ites| leage PhrERRCe TR O TR PR WATY aPdPQCRss iy | y
included in food suppl enents which cgngiebhritiona food formul ation conprising
a functional substance (vitam n, energy, providing substance, protein, and
so on), referred to below as a food active ingredient. In this 20
description the termactive ingred¢igatofithe idlentibher w se specified, will be
used to nean pharmaceutical and/or food active ingredient w thout

di stinction & m | HRyaRIoE GPAIERIP A SHITPURSHAISR IR MPCRGea] BF {oRer
specified, will hemugtign!amdeaprécadidsmecsapaedbnand/ or food form or
formul ati on without distinction. 25EXci pi ents have vari ous | rtant roles
in the process of %hé”ﬁhﬂﬂ?%cﬁﬁ?eWVBP%§ErV%¥?%n%én8 d@@”Sﬁx%ﬁ%&ﬁﬁéeutica
or food fornul at pledvenaceutical Dependotg fopanatidrei tormplishg ex%ei péant Hnar e

classified into filler excipients, production exclpients, preseryative
exci pi ent s, preSQHEQHQQSHé§ﬁé¥é£B$éﬁﬁ%eéﬁﬁe?@P%§§Be§§§UBﬁ% '@P“BQYa

Exci pi ents h&Vi nglyeogenl wittaa palylsatdraride pamt inegrdtdsddot iss prepdrationi ncr ease the
vol unme of formul atj,ans Iﬁbsprlbe{%t s. used t% abSIOEb and ret a]rclj i sture, and
adsorbents used t o"Q6sBPHCYR8 s e GYFHONPIEO RGeS Pad CE%?l‘ﬁ et Sfavi ng a
production rol e systerhubpricsamtd bysedixture ohe ghycpyepantata mysakchaldeet s whi ch
prevent powders from adhering to thg%dhfsfﬁ%gﬁrnches of tabletting

machi nes, bi nders which inpart conpa t? 2's ornul ati ons, glidants which
i mprove the fl ow oPhgrovedenscal fbramst drcioseulati@rsdfov itrsc agiinystratidn bf drugs

Exci pi ents hagvin preservative role are useful. for ensuri.ng that 10

f or mrjl ati ons?éér eg%rﬁa'ﬁl OXTHATY FURSIE0FCT ROMYBarS SERPENis M @ '(S'Pgbtf)oq%ggi cal

t oxi col ogi cal anactiviee dpevbcautichiariagredienst iTd®se Tlesipicakci peentrsilariycl ude

antibiotics to pr n h f mcroqgragani , .antioxidants to reduce
t he oxidative de'&?%’gg{ji %n?ooc%r %@%@9%% grwgd‘l%e% E,Stﬁg%d acﬂoeolda ‘?W@”%{'&Qnt sto
conpl ex netal s woroprisainga dapabha sobstaata|wtamig eneaptprovidinglsabstdbcegr ade

active ingredien : I e i re tation role.are used to
make formul ati onér%ﬁ%?’eargf% é)l']] t Fé\}‘grr?cg‘\t’ougg?@ agnad%?)ﬁcal%h\éeeﬂgfeac{}%uflinﬁ[ag,
sweet eners a2l codsmuiption tregennsactidenomgedibet éxof pihentise whedfiedhavibba rol e in

whi ch folow ng GBI Bolah Br SR e T (SR iRyt A5E%e e &8t Ton of
formul ati ons, andsiultipnedimilage theatsrmodaim ogfosublstiamcie®tdurthetspectsd,t o obt ai n
the time-nodul at \ﬁm 6eeb§eaos% rﬂga@%tpgh\é(?miaggjtﬁgi gr%/gr food form or formulation

without distinction.

25 Excipients have various important roles in the process of the
manufacture, preservation and use of pharmaceutical or food
formulations.

Depending upon their role, excipients are classified into filler
excipients, production excipients, preservative excipients, presentation

30 excipients and release excipients.



Chem cal ly nodified pol ysaccharides of plant origin such as for 25 exanple
starch and its conponents (anyl ose and anyl opectin) have been extrenely
successful in recent years because of their non-toxic and bi odegradabl e
properties. US patent 5,456,921 describes a slowrel ease pharnmaceuti cal
formconprising a mxture of active ingredient and a cross-|inked polymer

3 obtained from anyl ose cross-linked wth epichlorohydrin or 2, 3-

di br onopr opanol . Pat ent application W98/ 35992 descri bes a process for
the preparation of a slowrel ease excipient based on starch with a high 5
anyl ose content, conprising a gelatinisation step, a cross-linking step, a
desalination step, a heat treatnent step, and finally a step of drying the
sl owrel ease exci pient.. US patent 6,607, 748. descri bes rocess simlar
Lo the above | n vihFERPERLS NARGEE TS AGTST s SRr PR FBa BRTGre SEhe

gel ati ni sati on strepyvollthe andodasstionseabbomveatsalibed tqusbtor iaesl edtaiheagent
are used in this way and terial with inproved slow re|l ease. properties

i s obtained. Wé%{uré:x3@?@%”5?”%%8?%?Oe"flﬁsé’.rt&%%?%’ ﬁoxgrﬁeaq# %?J‘g‘?rﬁpi on of slow
rel ease oral fornuEatipients tewpgi sepodlttidnosas, arcuttbrigantsous@xdnpihe

m crocrystalline_cel lul ose, alkylcellul ose, hydroxyal kvl cel |l ul ose, 15

v oxyal kyl Bt ngreal ot et iy BRGTCer i S e E B e R & ophi 11 ¢
pol ysacchari des suphna®sxafrtbblatingunachisad, dirslegs atied iofpactacoragrdmesss, and so

aci i ve 1 ngr et entS BROPRGoE: QUFHRE M e st Dok A ERh MgFAPSE 20 °"

hydr oxypr opyl net byd estosilyosediiesi vati ve, and an agent capable of nodifying
Gl yeol i n additi R TESRERIT g b sar e g os e Rl i uplrdg gRat °ne

| ubri cént s. VO00isodiEfiode sor stable | teons vdkchedicakelpbgasiealf oricrob@atdagaral,whi ch 25
conpri ses one or i L Rgr.edi : | &t i.pi nd one or
nore hydrophili ct%ﬁr"ﬁ’ﬁ’z‘% aﬁgithgr%pggql(gggt@%cﬁ%%%d3%?%%’%?&8%%@% fht(%'euld?ul ose,
and preferably reptissinst &dpteyehy troogygprtopyll mitrbyrigesisns, es@osidants to

hydr opr opyl cel | u egﬁ%e the oxidativg%?;pa%a?lg?f%qja]c(H@é%%rggi%ng %ﬂatéh%'sétﬁgi rel ease
pharmaceuti cal 30fornul ation conmprising at least onée active ingredi ent

di spersed in a 4agens itd goroplepniatalagvhigh dreaspaldaef gatplyspgrreacinatthateast one
al ginate w t hgal Bé‘érjaﬂg'a‘éﬁ\fet i? Btals salts. The invention also relates to a
sl owrel ease excrprent, to He process for its preparation and its use for
the preparation of ExCigieoTayingas preskalatiac coeiacaluseéd tarmiageifomsulatiinss 5

manuf act ur | ng. pr BeRe e LA ey ey B ol Ra P R B PR SRt i
metal salts. Vo008 adais2 descri bes a process for preparing an orally
di spersible solid i ry si t o) ing 10
the active in redigﬁ?Hg\?ﬁﬁUéa)étcﬁféenatgssmg%he%%%rdo%?lqpcthga'r% e%)%?lé{t g&;fg%l yner,
granul ati ng 2he weredients ngeedisbnguisthudisegaregaivd woentsa Whigh dfodewipeund and
m xi ng the granulgig.dAushi I-Ng, ' ti [ | kgLdat ural
pol ynmer. Therefore, g% hi s %‘g%{gﬁdgat gg%mehg%%g%%t@%r%ggr%@g |<%\%gg%2@k![a'rtlg?€ed

rel ease formul at flosh PAMMES rused atfe §02INY adiSiancesnyr e@iress lovertainsthgan
extended period ghelrhRilatby PéiEaLd ¥r QYQE iRy #i @st 6 hours, with a kinetics
substantially of zero order, but to an ora? y dispersible fornulation, with
good pal at abi |'ity, Cheraicaliereedieed tieeysaedpridas rejuplani wriginperbdsoforti me in
less than 1.55m glifiSe SBh%AOHRNid %oﬁﬁpBHéM§QS&?%E%@BmWO%Q&‘H&Q%N/E' y ani mal
origin mainly 20 conprising nol ecul es of D'glucose Iinkéed through gl ucoside
a-1-4 bonds, wi t Redt axEeeslYfBICREIPHYINJEERBSIEES Redausendniileire\sripXiti ve to
ten glucose unitgng fGefatBee Rhpdiieniches and the degree of branching in

gl ycogen vary according to the aninmal species fromwhich it is obtained.
The nol ecul ar wei gH® Rﬂgefﬁa’i,ﬂlf?%f?zbldﬁiéﬁ 3 sloyrrefanse girgenagguticebiony 25

Dal ton. In natur é‘orgbrli’s‘?ﬁ{?%”miiﬁur%' ey SivB G @ dlcAt @nBr HLRISA.IinGEY GRYBMHEMN, an
enzyne associated wth the process of cell glycogen synthesis.



The quality of a commercial glycogen depends on whet her residual proteins
(nmeasured in terns of the quantity of nitrogen, expressed as ppm and
reduci ng sugars are present in greater or |esser quantity. EP 5 654,048
describes a high quality glycogen derivative with a reduced content of
nitrogen and reduci ng sugars. G ycqgen is used as an enollient (as
described in JP-A-87-178 505) and a hydrating agent (as described in

JP- A-88-290 809) in the 5cosnetics sector, as an additive in the food
sector, and as a hunectant and | ubricant in ophthalmc solutions (as
described in W99/47120). Summary of the invention The Applicant has
noted that the slow rel ease formul ati ons known in the art have many

di sadvant ages. 10@ first disadvantage ljies in the fact that the rel ease
profile often vaPP@¥ef, &RMm rMylges CTRrsiTied Jfith, SRFNGTABYTTES 't Kat i s

rel ease at a congbadthograpsol. bei ng observed that there is initially a very
hi gh rel ease rate i decr eases Qr an lnitiagg% very | ow rel ease

h t he
rate which then in ?%ﬁ%eé?p%g?“%a\{\/l@gg/?ﬁﬂgg WREEPEFard BeRsy daF ct'8bl y. 15A

second di sadvant pgpaldties ofMa tdnevtéiedsd Brdipieht BasRT ohstahawith SUhigabl e
hardness and friabi]ity chaE acterjstics iP i %}dust rial Fr oj,ugii on

formul ati ons Of t BRYIPEGEPPENE HOMRIGINGi HACBINPHAWIFP & EIEEREOAHERN  urt her
unforeseeabl y al beleshitlation etdd, rehédtsreabmbm stdp daisevant #geep ofegying t he fact
that the active k{l? rledi qnt is nat 20 conpletely rel eased and algsor bed, in
that the phar macBty CLT®'675% PGP #Yr m of ten retains even up to nore than 20%

w w of the active USgratdinte®60p/7e8eddsctibey @i prockdrisintirar ngithg alavetina 1 oss in

the effectiveness, of .t he pharmaceutical or fopd. form and.an increase in
Costs. 25501 pr  PAGNYHE EreBoABRTE el ShesBhed Beral SRR o

gl ycogen wi thoa pod yvissatiearicde smaphef quaabitiys af eeddent aseused guthis wayt he
presence of an act(% ve itn rledti ent %kgs it aoossi blrg to %?bTL'taaiH controll ed
rel ease phar macettd 24199 deBdeEC}V 1S [ﬁ’ll% W RCOGR IS NHe

di sadvant ages descOtHzedxabpiee .of eficipienBacetidn trgd yrephiatioprof siomt relgasent i on
relates to a conérrsafl I erd retl easeophar maceutj cal or food fqr mul at i on
conprising at le 6%@“5%%%\% § W@Si en u&sg%erg%c&] i A% a '®i xEUTBP6f a

gl ycogen with a purgsastetiaei deelldlbse,t eraikyloetuibs®| | ey dredyakyieeplhlasetaceut i cal

or food for atjon” ) lid forpul ati on,fQr_oral adm nistration
t hat achi evgt% sl W?@%&‘%’ﬁglﬁy IC§III1U§§S€:PH verd p]%yggﬁyg:ﬁpul?%e,t he?Yast rog?‘?{t esti nal
tract over an exhendegdipeoiysacabbritesmsyuct wpiamtian gumer vatiolegstdes dfour ,
preferably over rs.. and nore preferably over at |least 6
hours. The Appli gééﬁ%g%%génﬁs’@ﬁﬁ%ot%at t he pharnmaceutical or food fornul ation
10 according to thP$6RIEnesohassa capalibe raléasaloeasiatign tbmpesing ae
ingredient with a et | | ; pal f rder,
that is to say V\%]I&L\ZIE @gé&é%ﬁsﬂe%ﬁ?d\@ve%r&u? !Ilﬁé%gﬁﬁ)gﬁﬁééepéﬁ%qe%to rﬁ&'ﬁﬁ' 3
concentrati o2Q hydvbrywosmimethieeiypsd cdarivatiess ahd oambaganiedapdide d¢fhe

phar maceuti cal forpul-ation.ac [ r ' I.on. sho

har dness and 15 9]19 %ﬁ@é Ie?(#f/&c%glé}g@? g?%tg%‘% cg:gd %ﬁ&?ﬁﬁéwgl@sﬁgﬁ%&b}?t@%{gﬁﬁ

i ndustrial produepgrnagtyicolutn adstfidnr toregherdakért imatertals sund asdongére@ng
conventional ly used.fft this purpose, such as for exanple diluents, binders
and/ or plasticisers. " The Applicant has al so observed that, during the
admi ni stration perWeO/ptHEr desgitgsr at icontroltede releaseraosutiaban Wbichul ati on

according t oy comprises one or more active ingredients, pregelatinised starch, and

one or more hydrophilic polymers mainly selected from derivatives of
cellulose, and preferably represented by hydroxypropylmethylcellulose

and hydropropylcellulose.
WQO2009/083561 describes a controlled-release pharmaceutical
30 formulation comprising at least one active ingredient dispersed in a



20 this invention is able to rel ease the active ingredient present therein
al nost conpletely, that is to say al nost 100% w w. Finally, the
Applicant has observed that rel ease of the active ingredient takes place
during a period of tine up to twelve, twenty-four or nore hours, thus
permtting single daily admnistration. 25Preferably, the fornul ation of
the present invention maintains active ingredient |evel in the blood or
target tissue within the therapeutic range for 2 hours or nore, nore
preferably for 4 hours or nore, and nost preferably for 8 hours or nore. 7
I n anot her aspect, the present invention also relates to an excipient for
the preparation of controlled release pharnaceutical or food fornul ations
conprising a mxture of a glycogfn W th a ysaccharide. In a further

aspect, the pres@Rtr™ FRBRISIEhAT EPaE @2 BhCa %T%'&%@E'eleﬁ O'E‘?né”%nat%ﬁ’ﬁ‘@uctl on of

a pharmaceut i cal ai@alifec@ghH ﬁfelf@ICs@lerTﬁé n@eﬁﬁod aRdlreRes RCA IsHRy-tddHsedi ent
di spersed in a m xture of (gen wth a sacchari de which corrprl ses

the steps of: rr%ﬁ"ﬂ@ntsatpd PEBTRSE Mdited rgp [RUGQ agehdlS dEewW hth&ai d

?cti ve | Bgrfedi eg%ar,eparadlogo olfraaufsam]‘: bmds;m% tdlfénﬁl@éédtl%ﬁl pl’@&hﬂl%ﬁ@rwél Tals or }‘ood
orm refera sai or the pr ction armaceytical or

food form corér i %@ 9? %&5 th&f?m‘%%oga%yd g@{e‘r‘ls'g%@ gdic

pol ysacchari de V\mtahu@aiuﬁngc;irocy@sl argpleging Halts b’f’(alglr)atgé anul Akaling-dde

conposi tion obt aj gfai in step (i) and drying the resultant granulate, (H)

m xi ng the granuf” Bt-ai ned in step (ii) with a glidant agent, (iv)
m Xi ng the CorrpOSl\t\/IOm)OGIﬂBai‘l mEddES‘CrMeep a( h:lirt)ceaist |f0ra plre;iyrir@atainng)ra@ent , and

20(v) manufacturi.n har maceut i cal form .
advant ageous y sdreeroh 68 PEFERE-BradaLD; ormorsa0 phaSHLELEPRED or f ood
form conpri ses tihe aitleefmg)édlent with at Iea(s&bn@1h>ydn’¢®h3|alcdir@iXWtED@@OlymeWh a
gl i dant agent, ranul é % r@ (g t cﬂ] om“st e M th said
active ingredi en? Eg&Hﬁg &W{&o‘w LA %?e V‘Q n% P‘qe ition
fromstep (b) wiadd anixinhrihe aframgaiegent, otﬁ;mded with at)easaioutasidusphilg t he
desired pharnmaceut,i cal or food form ant has obser ed t hat the
process of produ@?ti}r %@%@?dl ﬁBe@EﬁrS ttﬁ'é AB@écgﬁ?n %Q/eesntqog rel © eCofomi cal | y
convenient, is r(mnﬂriolllgd s@eﬁmn‘fotmulaﬁonmhwﬂtrreleﬁseamm actatel nogredm'nt ever hi gh
r epr oduci b| ljty and %b t nuf re r maceut cal forns
such as for { n%? mgét%%r,'(j%o?fft W@'F Egeqsg?@&g%l\gl
suppl ement's, w thkineifsi spbstaedallyeloé aseopooder] ebutSBr it atelbcrdigidreinleof t he
figures formulation, with good palatability, that releases the drug in mouth in a
period of time in less than 1.5 minutes.
Glycogen is a polysaccharide of predominantly animal origin mainly
20 comprising molecules of D-glucose linked through glucoside o-1-4
bonds, with branches formed by glucoside a-1-6 bonds every five to ten
glucose units. The number of branches and the degree of branching in
glycogen vary according to the animal species from which it is obtained.
The molecular weight of natural glycogen is of the order of 10°-10"
25 Dalton. In nature glycogen is always bound to a protein, glycogenin, an
enzyme associated with the process of cell glycogen synthesis.
The quality of a commercial glycogen depends on whether residual
proteins (measured in terms of the quantity of nitrogen, expressed as

ppm) and reducing sugars are present in greater or lesser quantity. EP



Figure 1 illustrates the release profile for tablets 1, 2 and 3 in Exanple
1 conpared with that for tablet O . Figure 2 illustrates the rel ease
profile for tablets 4, 5 and 6 in Exanple 2 conpared with that for tabl et
Cl. 10Figure 3 illustrates the release profile for tablets 7, 8 and 9 in
Exanmpl e 3 conpared with that for tablet d. Figure 4 illustrates the

rel ease profile for tablets 10 and 11° in Exanpl e 4 conpared with that for
tablet d. Figure 5 illustrates the release profile for tablets 12
to 15 in Exanple 155 conpared with that for tablet C2. Figure 6
illustrates the release profile for tablet 16 in Exanple 6 conpared with
that for tablet C3. Fi gure 7 illustrates the release profile for tablets

17 and 18 in Exanpl description of the inyention In
particul ar the pggégﬁg qeﬁWﬁFﬁ 65“ Oy qrogep Ssrivaiveelithe seduced
phar maceut i cal otortesibfrdiehaindasdean®eiugdrsg at | east one active

i ngredi ent dispers in a mxture o ﬁ? cogen with a p sac har i The

gl ycogen used in tﬁgcﬁg‘zé"s@rﬂseprﬁ?eﬁ‘ﬂ? %Et @Bt%FWé%df‘Pd%'%ﬁ7 %‘% gl ycogen
whi chI ca? I\/Ee' ext éﬁ%‘,tfmyfdrrﬁgiga@lgé‘lﬁﬂ $as)rcié;sb!ﬂ@¢d Ih/bJP-lASilﬁ$2901809Phhlt¢1@| ar ar
nussel s tilus edufis an ilus ga i ali are a particul ar
usef ul sour ce” of “GIIREGSFCIPEC %%a%‘ﬁg L{E g‘?ﬂﬂysr%g‘? ?ﬁgfér%ﬂﬁg@ﬁu ties a%/
| ow cost and contad bdicsstrit apnthammursbluﬂbnsg(assmed"be(cmﬁ \aoSIopgE 20kt ween 2. 5%
and 3.9% by weight). O her natursal sour ce 300 cogen include ot her

bi val ve mol | uscs such as cl ans, 'P@Fyso N Uheci es of gastropods or
sea snails, as V\B|Th@.9\pbllldaipet188 G@GphﬁuhasmeSa fotn@atidrisppreiwr innpet ), as
wel | as the orgaE‘sé:;I other ebr anl mal s which are rich in glycogen such as

the liver and mu a“ﬁn@a@fgéa‘& 8 in the present invention may be
used as suchi@s 5 Abfrai diedd¥anbageeiies an:ttheﬁa@rtheéﬁwseleasmyofbe dffe@at ed i n

subsequent purif] t| [ O ure As alre nt i ned revi o t he
qual ity of A contibi i B BERSTe o el KRR (TRUbI BB & SFORTHLr o
smal ler quantiti mepbelpg@lbeenvedetmtdms i imt@aty b edryi mgh eslesseofatd Waichuantity

of nitrogen exprﬁ}%ﬁegeg?ag& ?ra%g ]mt :)n%rgsp&;\%?fgsg rt%t@iﬁ'ﬁg poses of

the present invention it 15 pre rred a 8w reduci ng
sugars and nitroglereasesLtmragalnEaaa‘rplmémhofarreemnaradlmdablproducts whi ch are

f bl d I
G st ri but ed 15 si gaonr B FERVapl BESRRR RS B FRAER BLAHFRY AR coent
i nvention conpri BaEinkess and tfhwmty%dmravm@hrcs nor enquséiar gisbgudtieas t han

0. 25% by, veL S oLl BB PARALE ML ES. IS IR TPV B0 0 >

and Snel |, " Cal or1 MBtTTC nal ysi s [, p.
204) . Pref er abhfgrasieealyl piegeieassdahdtiast he present invention conprises

ess Lhan 3,000 POyl Blbfgfle B ) BESHEr Al el 83561 HABqE PR oand even

20 nore preferably nrtrogen,

Kj el dahl et Hdd. complpte@f el edsiegl ar‘rdeaf@tqrb@igen tl{lla;tddemﬁlatmeceprtleele@t fqodventi on
is the glycogen g t.IM & r n epr i d cogen
produced and di sfﬁth{{{% %%%lmﬁ?. %gﬁg A"?FEEO é?gFQA?ﬂ;a oz(rée/p V?t aIO[Fatgﬁda% %éal ned
usi ng the 25puri hgtstiensn pprsesedinecidestbr$ bednging pabeuit cEP'06540148tB$ The

pol ysacchari de u?@éi:tl\/@nés@eofp{hgsﬁﬁﬁﬁrﬂaegtﬁ%i gg é‘é_)(?d KGR BREUrefhcyasesh! ul oses,

suchas for exanple mcrocrystalline ce
costs.

25 Surprisingly, the Applicant has found that the mixture of a glycogen
with a polysaccharide, preferably a cellulose or gum, in the presence of
an active ingredient, makes it possible to obtain controlled release
pharmaceutical or food formulations which overcome the disadvantages
described above.



al kyl cel | ul osessuchasnet hyl cel | ul ose, et hyl cel | ul oseand propyl cel | ul ose;
hydr oxyal kyl cel | ul oses, suchas 30hydr oxynet hyl cel | ul ose,

hydr oxyet hyl cel | ul ose, hydroxypropylcellu |lose, 10

hydr oxybut yl cel | ul oseandhydr oxypentyl cel | ul ose;

hydr oxyal kynmet hyl cel | ul oses, such as hydroxyet hyl net hyl cel | ul ose,
hydroxypropylnethylcelIulose,hydroxyiébpropylnethylcellulose,

hydr oxybut yl et hyl cel | ul oseandhydr oxyphenyl et hyl cel | ul ose;

5hydr oxyal kyl al kyl cel | ul oses suchas hydroxypropyl et hyl cel | ul ose,

hydr oxypr opyl but yl cel | ul oseandhydr oxypr opyl pentyl cel | ul ose;

car boxyal kyl cel | ul osessuchascar boxynet hyl cel | ul ose, carboxyet hyl cel | ul ose
and car boxypropyl cel | ul ose; guns such as xant han %gnl gum ar abi c, gum

tragacanth, gel | arAgidiginghatiie pgerant 10verdiondgiaiemna,a saptolles release

Kappa- Carrageenaﬁhmhﬁﬁ%@ﬁxﬁ@ﬁrﬁﬁ%ﬁﬂ%ﬂmkﬁﬁﬂ E&hén& rRORRRBABNMBARANES, such
as carob gum tara uar gum and other hydrophilic polysacchari des

such as agar, pet’i‘ﬂf@q'eﬂt efﬁedc‘ﬁlatfﬁ§<&ﬁeéﬁa yFegeh Witbrach @y gasceharidfe

pol ysaccharide usethd RefhectitRsient rddisgnphfthdcsutlcal srelogat RenlRtsmt he group
conprising cellul oses such as hydroxynet hyl cel | ul ose,

hydr oxyet hyl col | T88%. 2 Ryt SXUIHABIV! BBlaal 80BN SiP oY BuESIRE Sbse,

hydr oxypentyl cel tddpseof aRdadtivar i@lé%@f@ﬂ%h”ﬁéhgéﬁﬁilrﬂtééw trefchv@kgn such as
xant han gum gun1arab|c gunltragacant atti

20Advant ageous| yeXERgedBeIRcLRIRgE: |t>&?é0%i'é/éﬁf%r At ‘?ﬁ%tg‘pfﬁ% ewtef*?rﬁb'grﬂv%%t is
ﬁelject edt L r f)m It PI@lagtr@H&?]r@gﬁiﬁd h@r@gréﬂyrd?ﬁ/@réebhné}agm h@lurgse .

ydr oxyet hyl cel | u ro y ul ose and, x an
Preferably the pofﬁ?%é@ﬁ Egggﬁ@ HEEWQ @ﬁF”FﬁV@HPPng@BW§ Ses a
cellulose, mue @é@fr@hg%m@yrd/reawrp@mﬁam bwe«t@singl P8ectidd indravieng a

viscosity of between 100 an rabl be en 10, 000 and
100,000, upa. s ik elges BREUCsghan g it AP GL-S0 PP ol a DS iy

preparation of t\hﬁlcﬁ@rrérubraétamrbv@eﬂm@canmgn@@oetdmenp@maaéntirmmm ion t he r atio
by wei ght between c | ysaccharid r.ef er abl | es
‘between 10:1 and fggxngthﬁpgpg RV Hé?%@ Reyeq t ﬂdLﬁ: agﬁauﬁéﬁﬂlnnre
preferably bet vvefaﬁnalahoarntca;mﬂng to The mb@émaaeemio@aéhms haatheastande
i ngredient u m& res I nvention is | ect ed m.the group of
active ingre '?b &Ra ﬁ@c% WYY TSt %‘r”g%”eo%%rl Ra S%’?é WPQS {
invention is parwnlccuUtaehLynu@@ﬁuitnoﬁmf tra@takMerenagttcedbemrmllwaneh foretyis r e
controlled adnlnlstratlon ov a eﬁiag of tLﬂfrOf Hp;el pag }melve hour s,
preferably equal P{'8O%F S&FQ&P r?)i%ho? YRS FferRGOpIer plasticisers
The Applicant has also observed that, during the administration
period under consideration, the pharmaceutical formulation according to
20 this invention is able to release the active ingredient present therein
almost completely, that is to say almost 100% w/w.
Finally, the Applicant has observed that release of the active
ingredient takes place during a period of time up to twelve, twenty-four
or more hours, thus permitting single daily administration.
25 Preferably, the formulation of the present invention maintains active
ingredient level in the blood or target tissue within the therapeutic range
for 2 hours or more, more preferably for 4 hours or more, and most

preferably for 8 hours or more.



Usef ul exanpl es of pharmaceutical active ingredients are selected 10 from
the group conprising anal gesics, antipyretics, antibiotics, antihistam nes,
anxiolytics, anti-inflanmatories, antacids, vasodilators, vasoconstrictors,
stimul ants, decongestants, anticoagulants, antiarrhythmcs,

hypogl ycaem si ng agents, diuretics, antidepressants, antiasthmatics,
antiemetics, antihypertensives and spdsmol ytics, anti- 15 tumpur agents,
hor mrones, muscle rel axants, antiseptics, antimycotics, immunostinulants,

i mmunonodul ants, anti-m graine agents, anti-Parkinson agents, peptides,

drugs of biological origin and biosimlar drugs. The expression "drug
of biological origin" nmeans active ingredi ents 20o0btai ned from plants or
ot her bi ol ogi cal sources and synthetic derivatives thereof. The

expressi on "bi osi nin aoterrirgreaedins PeesretinkeiangRlsareldiesgo ciragxainiento be
simlar to a refgjepee ﬂﬂ@&érgfi&@'?fpﬁ&%&}ed Ygl‘%é‘éféogﬁérrﬁgfébtﬁéia’btre o

mar keti ng aut horization. 25Useful exanples o active ingredients are
sel ected from t h®rguintipne 6eMPIKNG g WiKLEDNH IlYAPRSY Withs a pelysprenfridext r act s,

mxiures of 'stral ot AoPEaRchaoRrian: AGkARn ARBlo) 85500 upr oduct s

The term "bi ot echnol ogy pro means products obt ai ned bi ot echnol ogy
t echni ques, s¥chPsiuciigs obgariar@aceidicahBr frast faNACEOREM a4 (Rast POR

(Pol ymerase Chai pciReachi@Rient eaRpLArE. ind thgukd ke nsfeogen SpRsi i c
exanpl es of pharnmaceutical active ingredients prefer a% y used 1n the 7
present invent i oROHPICCHBIGR WhHiER coprriaeeteniders &ff ul i f| oxacin, |evocetirizine

di hydrochl oride, |orazeRaskid"GPEQEANSnd AR Fb@bé&hﬁﬁ@é Q@tH QRiddSctive,

i sosorbide, nafazoline nitrate, piracetam ticlopidine 5hydrochloride,

pr opaf enone hydr ochl B8ied€t.@Ndnepi ri de, furoseni de, verapanil, trazodone
hydrochl ori deg fl unigahirdeurifld R« phgmsbictiodidndsoroemi ts sal ts,

ci profl oxacin, onmeprazole, flurbiprofen, bindarit, sumatriptan,
rizatriptan, zol m ErS¢eal; SP'QVFHBB%%E fo(rth?rﬂ)(ﬂ%q“{d'%ro&ﬁ RBamREeEEER! 9Te.
10Speci fi ¢ exanpfss foim teagrisstthy 8tdpngr edi ents preferably used in the
present invention are cal ci U%Phos%ﬂgrgs,_ maqnesi um zinc, iron, serine,
gl ut ani ne, argini n®, JVIKERSFICIVEPIHhPRC AR IACHRANIE YHR SBIGREHYS,

pantot henic acid, folijggragiedt, vitamin D, vitam n K, niacin, proline,

gl ucosam ne,  chondyoitin sul phate, resyeratrol, polycosanols, such as 15
oct acosanol , 1§i POi @?a&r@?“'%%a SriTANPASLONRRIRINGY I §IEHAGANS &Y INSoERel | i a,
echi nacea, gi ngko bil ebaultagagtdnciatdtyperi cum and bil berry. The quantity of
active ingredient ed in prepari t he. pharmaceuti cal or food fornulation
Secording to the. pdsaroniehrbie e T buffacioab el gnt -and
60% by wei ght rel ag)venikingtihe dopipalsitid® oueaigbd imktdph@iiphies maiceutatpgl form
nore preferably between 10% and 50% by wei ght, and even nore preferably
bet ween 20% and 50% bfg\‘l?ﬁf’(j’ﬁ ) The pharnmaceutical or food form according
to the presery inventirnmuiagtuliey iheplcebed pramibteatival @prgaasioirhon which is
useful for the 25 (ionttrol I eld or.cgl adm izﬁrat idon.of {;1 pEar macegtilcal or
food active ingred S RLFOHSY S Proéﬁ%ﬁr%r ¢ BiRdEEUon gt aRiPERaceUCRlet s,
capsul es, | ozengesfoatdorpi ¢drsprises Thesebaofaceuti cal or food form according
to the present invention may. al so co i se.other pharmaceutically

accept abl e exci pi eﬁ?s mli@gt%gquﬁ%qge\mm ?H%é)%ﬁg?'gﬁ’l ed rel ease exci pi ent
according to the pibsenikingnivegbdbmpasition froe dtep (a)phidr s@id ewdtive Algradiasicept abl e
exci pi ent is,understoqod to. hout any particular linmtations any

mterial whiZh s suiChgigid PopsactRante.
(c) mixing the composition from step (b) with a lubricating agent,
and
(d)y manufacturing the desired pharmaceutical or food form.
The Applicant has observed that the process of production according

30 to the present invention is economically convenient, is readily suited to



5 for the preparation of a pharmaceutical conposition which is to be
admnistered to a living being. As already discussed, dependi ng upon the
rol e perforned, excipients are classified into (i) filler excipients, (ii)
production excipients, (iii) preservative excipients, and (iv) presentation
exci pients. These materials, which ar e, known in the art, are for exanple 10
(i) diluents, absorbents, adsorbents, fillers and hunectants, (ii)

| ubricants, binders, glidants, plasticisers and viscosity nodifiers, (iii)
preservatives, antimcrobials, antioxidants and chel ati ng agents, and (iv)
flavourings, sweeteners and col ouring agents. Preferably the pharnaceuti cal
or food formaccording to the present 15 invention is a tablet conprising
(i) at least one, active ingredient, 00 a contraolled rel ease system
conprising a m xtnlﬁiPét”@*a%P"@PWb@gﬁrSvﬁ'grP\r%”%‘i’im“%@%@ﬁ%fn%@ Itmspiq ) at

| east one pr oducma@ma%merph@ﬁﬁa@@h@@tf@dng‘ SN ARr 8kAvpleaabBld, 8f ftbga gl i dant
and a lubricant. The ngjldant is added to i nprove the powder and render it

20 honbgeneous afiMst UG 8% TebRXpERte %W?"?'@e'ﬂtﬁe Wiiepn drfnp&vggar,qqu&et he

phar maceuti cal oprdfippd form The | ubricant is added to encourage expul sion
of the phar eutical or food fromthe uld used to produce it, such
as for exanpl®, fromthe punc é riptiog %é'guf?ﬁa i ngredi ents.

25Advant ageously, Figareghi dla@ttrat'eg tﬁ@h%qiéa%é brofie tdreta®ledsipl, COMMI Si g

colloidal silica 8@6€I um si | ﬁ ma nﬁi L%mtrisi licate and talc. The

preferred gl id &AEM 6?%@89|W' iPRIRr@blet Clagy ant ageousl y, the | ubri cant

sel ected fromthe Bigowp ZCQIUptrratssrtgefr@léaSeapﬂoﬁ% fordtabless r4, smldrgl 6uigh as for

exanpl e stearic acid neS| um 3 rat | ci um stearate, calcium

pal mitate and sog?(?mp@t rﬂ}‘l’are‘?ﬁvgﬁﬁﬁtﬁ%@%qtmg-chai n al cohol s such as for

exanpl e steatyl al F:;gbcd 3 flusiastes takceiudscapdfizetor! tadleto©lQl 8 amadoghyceri des

such as for exa Y. ferred lubricant is nagnesium

stearate or soderE gllgafgﬁ ?Eﬂfﬁg tﬁgF‘ag%%%}?Eggent invention al so includes

t he procedure for lf)ugodu@m nlgstrahtespﬂharrmemét pegie dor taetsf 00 rangonprinsi ng at

| east one active ent d| ture of a glycogen wth a

pol ysacchari de agxﬂgg@fi %%(Hp?{‘r’ thf]@?vjor tﬁﬁget r'esent invention therefore

conprises a procesBighir 5 tlletra@s tips oedemstel oofileffoataplets mAde 05 ircBkaraplef ood form

conpri sing |l e n t dispersed in a mxture of a

gl ycogen wit P gcsggjmg)ggec(ﬁﬁ ﬁ]@t!for&% gorrpri ses the steps of: mxing said

gl ycogen and sal d Ipiglises &cibbirateke tiva trebiessaa ¢refitd ifere tablegr exliire ixamaied 615

manuf act uri ng th@orﬁ@ﬁé@%thﬁﬁﬁ(ﬁ? Ié:f| or food form Advant ageously the
0

phar maceutical of formis 56l ect ed fromthe group conprising tablets,
granul es, pellets,Figapsul dsstratezethgeelease prdfies.for tablets 1Prazkder &bihy sai d
process for t he {(é)rgé):%té on of a pharnaceutical or 20 food form conprises
the steps of: ? I'ng said glycogen and said polysaccharide with said
active ingredd ent (ii) gr ar&dtaﬂemg%mtwnpbmetmaanm ai ned i n step (i) ,

(i) mxing the gl%aﬁ%t 815#@ grgé @itr)%%:e%t ngl\/e%tnSR r(e\ét%s 1% 4 c&tﬁ&lfe@ eddgent,

25(iv) mxing the co inste rlcatlng
agent, and (v) namrfeceutidahgn hmddémmdallophammanfsn@ |aialeaelr oheodctiver m St ep

(i) of mxing the AlyeAYRDAN Hal Aith¥?§reo58d Hfh WidolsS@ithride.

The glycogen used in the present invention is obtained from natural

25 glycogen which can be extracted from animals or fungi. Molluscs, in

particular mussels (Mytilus edulis and Mytilus gallus provincialis) are a

particularly useful source of glycogen because they are available in

large quantities at low cost and contain a certain amount of glycogen

(on average between 2.5% and 3.9% by weight). Other natural sources

30 of glycogen include other bivalve molluscs such as clams, oysters,



active ingredient is preferably carried out in a fluidised bed granul ator.
30Subsequently granulation step (ii) is preferably carried out in the sane
15 fluidised bed granulator with dem neralised water. The granulate is then
dried and then sieved preferably through 18 nesh M xing steps (iii)
and (iv) are preferably carried out in a single mxer until honmpbgeneous

di spersion is obtained, in order to ensure a constant 5and uniformfl ow of
the resulting composition. Production of the final pharmaceutical formin
step (v) is performed using conventional techniques, preferably used in
order to obtain tablets, granul ates, pellets, capsules, |ozenges and pills,
which can conprise the steps of granulation, drying, mxing, grinding,
sieving, 10 conpressio

n, Advant age sai ocess for the
ot oduct] on of 5 BHERAREES PLaTBRO GUSTOR A Borp el el e Rups i
(a) mxing said gjr)y'/cé)tgetmevwlbbeﬂlr@bdtﬂaetwea%nhe organs of vertéthr)atd@mmg t he
conposition in St%P g sai d act % redlent 15and said
pol ysacchari de, chiar ”VV;CE)QWF%QIQQSU[C Sd %BY)%% dRYSGCStep (b) with a
| ubri cating agent, Taadlycogen used ihdhe mﬁambémﬁdmnhheed&%brﬁcbuch as
phar maceut i caé or foo 1 Xi

orm of mxin cogen with a
ol dant agent B8, KB Prapi e Arosteem o Mot b7 bl Sty o
honogeneous di spamﬂdanom provetiaieseds af@ady ﬁ&ntum@uprream;el@ tenguaint oand
uniformflow for _the result osi t
ref or abl y car 11 BFRUPERY BRSNS B e pris PRy BB bPhrElet ne
pol ysacchari de i quarh'r:‘eieselfqndtenn xemdtmsd(mémradidm ngrman of rhe i qugintityeof
conposition in Sk e first mxer in 25order to

obtain a hormgenegrﬁgg%l S%r&s%efca?lgppm ﬁ}i‘%‘:?@cé‘?esﬁgf’rcs)' is preferably carried
out by addi nt0 and Iﬁmmihlegpmrbeséajbf treaprasgngeentiom itsiai prefeeeont oseer .

convent i onal t ecrreea o B3 ERER G Biar 7 s BBkl P A SHET anui eo.
pel lets, capsul esomm@maﬂgaeedeMjwplchlese prdieriblyneseddp tipr pesethieverdiorst eps of
The Tol | ow ng exaiomyeBehtfod ek 2l i BB e bR aE R e oLt however
restricting it. 5 IEXNVRLIF tRe glyaogar wsedoh tm@bt&s'est ihventidnmoengtrises )less
15 than 1% by weight, more preferably less than 0.25% by weight of
reducing sugars, measured using the method of F.D. Snell and Snell,
“Colorimetric Methods of Analysis”, New York, 1954, vol. lll, p. 204).

Preferably the glycogen used in the present invention comprises less

than 3,000 ppm of nitrogen, more preferably less than 1,000, and even
20 more preferably less than 100 ppm of nitrogen, measured using the
Kjeldahl method.

Preferably the glycogen used in the present invention is the glycogen
Polglumyt™, the trade name of a deproteinated glycogen produced and
distributed by A.C.R.A.F. S.p.A., Rome, ltaly and obtained using the

25 purification procedure described in patent EP 654048B1.

The polysaccharide used in the present invention is represented by
celluloses, such as for example microcrystalline cellulose;
alkylcelluloses such as  methylcellulose, ethylcellulose and
propylcellulose; hydroxyalkylcelluloses, such as

30 hydroxymethylcellulose, hydroxyethylcellulose, hydroxypropylcellulose,



A series of tablets from1l to 3 containing the ingredients in Table 1 were
prepared using the follow ng procedure. Excipient 2 and the 10 glidant were
m xed for approximately 2 m nutes and passed through an 18 nesh sieve.
Excipient 1 was first |oaded into a mxer, followed by the active
ingredient and finally the mxture oflgxcipient 2 and glidant. The
conposition was m xed for approximately 10 m nutes. M xing was then
interrupted, and the lubricant was added. After mxing for a further
15approxi mately 3 mnutes the conposition was discharged fromthe m xer and
conpressed in a tabletting nmachine. The quantity of active ingredient,
excipient 1 and excipient 2 were weighted in such a way as to give aratio

by wei ght betwee he f 3:1:1 for tablet 1, 3:1:2 for tablet 2 and 3:1:3
for tablet 3. 20%&%919/ U?y'c%u}é)% Active PRYredi ent PaFraveeamne!s8ee300 257

Exci pi ent 1 Met hag@rbxyalkydRdthi28Iuldis85slchEXgd phedtbxytiRametymetiuid2® 200 257
G i dant hydroxypropylmethylcellulose, hydroxyisopropylmethylcellulose,
hydroxybutylmethylcellulose and hydroxyphenylmethylcellulose;

5 hydroxyalkylalkylcelluloses such as hydroxypropylethylcellulose,
hydroxypropylbutylcellulose and hydroxypropylpentylcellulose;
carboxyalkylcelluloses such as carboxymethylcellulose,
carboxyethylcellulose and carboxypropylcellulose; gums such as
xanthan gum, gum arabic, gum tragacanth, gellan gum, ghatti gum;

10  carrageenans, such as Kappa-carrageenan, Lambda-carrageenan, and
lota-carrageenan; mannanes, such as carob gum, tara gum, guar gum;
and other hydrophilic polysaccharides such as agar, pectin, inulin,
chitosan and chitin.

Preferably the polysaccharide used in the present invention is

15 selected form the group comprising celluloses such as
hydroxymethylcellulose, hydroxyethylcellulose, hydroxypropylcellulose,
hydroxybutylcellulose, hydroxypentylcellulose, and
hydroxypropylmethylcellulose; and gums such as xanthan gum, gum
arabic, gum tragacanth, gellan gum, ghatti gum.

20 Advantageously, the polysaccharide used in the present invention is
selected from the group comprising hydroxymethylicellulose,
hydroxyethylcellulose, hydroxypropylmethylcellulose and xanthan gum.

Preferably the polysaccharide used in the present invention
comprises a cellulose, more preferably hydroxypropylmethylcellulose,

25 having a viscosity of between 100 and 100,000 mPa.s, preferably
between 10,000 and 100,000 mPa.s, with reference to a 2% wiv
aqueous solution at 20°C.

In preparation of the formulation according to the present invention

the ratio by weight between glycogen and the polysaccharide preferably



Aerosil 3 3 3 Lubricant PRUV 9 9 9 Pol gl unye: d ycogen conprising |less than
60 ppm of nitrogen and | ess than 0.25% by wei ght of reducing sugars
prepared according to the procedure described in EP 654.048. 17 Methocel V
K1 OOM Hi ghvi scosi t yhydr oxypropyl net hyl cel | ul ose (100,000 nPa. $) produced
by Dow Chem cal Co., USA Aerosil(r):colloidal silica produced by Degussa
AG 5Germany PRUV(r):sodi um stearyl f Uhar at e, produced by JRS Pharma GrbH,
Ger many Tablets 1-3 were subjected to a dissolution test in a

paddl e agitator 10(USP Apparatus 2) under the follow ng conditions:

Rot ati on speed: 100 r pm Medi um Pot assi um hydr ogen phosphate buffer at pH 6.0
Cont ai ner vol une: 1000 m Tenperature: 37C 15UV anal ysi s: 286 nm Anal ysi s

time:up to 24 hours ,
lies between 10:1 and 1:5, more preferably between 5:1 and 1:2, and

even more preferably between 3:1 and 1:1.

The pharmaceutical or food active ingredient used in the present

invention is selected from the group of active ingredients which can be

5 administered orally. The present invention is particularly useful for
active ingredients which require controlled administration over a period
of time of more than twelve hours, preferably equal to or greater than
twenty-four hours.

Useful examples of pharmaceutical active ingredients are selected

10 frdm the group comprising analgesics, antipyretics, antibiotics,
antihistamines, anxiolytics, anti-inflammatories, antacids, vasodilators,
vasoconstrictors, stimulants, decongestants, anticoagulants,
antiarrhythmics, hypoglycaemising agents, diuretics, antidepressants,
antiasthmatics, antiemetics, antihypertensives and spasmolytics, anti-

15 tumour agents, hormones, muscle relaxants, antiseptics, antimycotics,
immunostimulants, immunomodulants, anti-migraine agents, anti-
Parkinson agents, peptides, drugs of biological origin and biosimilar
drugs.

The expression “drug of biological origin® means active ingredients

20 obtained from plants or other biological sources and synthetic
derivatives thereof.

The expression “biosimilar drug” means a new biological drug
claimed to be similar to a reference medicinal product, which has been
granted a marketing authorization.

25 Useful examples of food active ingredients are selected from the
group comprising vitamins, minerals and plant extracts, mixtures of
straight and branched amino acids, and biotechnology products.

The term “biotechnology products” means products obtained by
biotechnology techniques, such as, for example, recombinant DNA

30 technique, PCR (Polymerase Chain Reaction) technique, and the like.



The results for the dissolution test for tablets 1-3 are shown in Figure 1
20EXAMPLE 2 Preparation of tablets 4-6 (Conpari son) A series of tablets
from4 to 6 containing the ingredients in Table 2 were prepared according
to the sanme procedure as in Exanple 1. TABLE 2 4 5 6 Active ingredient
Par acet anol 360 300 257 Excipient 1 Methocel K100M 120 100 85.7 Excipient 2
Avi cel PH200 120 200 257 G ida nt 12

Specific examples of pharmaceutical active ingredients preferably
used in the present invention are ibuprofen, paracetamol, prulifloxacin,
levocetirizine  dihydrochloride, lorazepam, naproxene, ranitidine
hydrochloride, isosorbide, nafazoline nitrate, piracetam, ticlopidine

5 hydrochloride, propafenone hydrochloride, glimepiride, furosemide,
verapamil, trazodone hydrochloride, flunisolide, dimenidrinate,
diclofenac and its salts, ciprofloxacin, omeprazole, flurbiprofen, bindarit,
sumatriptan, rizatriptan, zolmitriptan, levodopa, tramadol, morphine and
codeine.

10 Specific examples of food active ingredients preferably used in the
present invention are calcium, phosphorus, magnesium, zinc, iron,
serine, glutamine, arginine, vitamin C, vitamin A, vitamins of the B
group, pantothenic acid, folic acid, vitamin D, vitamin K, niacin, proline,
glucosamine, chondroitin sulphate, resveratrol, polycosanols, such as

15 octacosanol, lipoic acid, melatonin, extracts of harpagofito, boswellia,
echinacea, gingko biloba, garlic, hypericum and bilberry.

The quantity of active ingredient used in preparing the
pharmaceutical or food formulation according to the present invention is
preferably between 3% by weight and 60% by weight relative to the total

20  weight of the pharmaceutical form, more preferably between 10% and
50% by weight, and even more preferably between 20% and 50% by
weight.

The pharmaceutical or food form according to the present invention
may be represented by any composition which is useful for the

25 controlled oral administration of a pharmaceutical or food active
ingredient such as for example tablets, granules, pellets, capsules,
lozenges and pills.

The pharmaceutical or food form according to the present invention

may also comprise other pharmaceutically acceptable excipients



Aeros | 3 3 3 18 Lubricant PRUV 9 9  Avicel PH200 Mcrocrystalline
cel I ul ose havi ng nom nal di nensions of 180 m produced by FMC Bi oPol yner,
USA Tablets 4-6 were subjected to the sanme dissolution test as in
Exanpl e 1 under the same conditions. The results of the dissolution test
5for tablets 4-6 are shown in Figure 2. EXAMPLE 3 Preparation of tablets
7-9 (Conparison) A series of thblets from7 to 9 containing the
ingredients in Table 3 10 were prepared according to the same procedure as
in Exanple 1. TABLE 3 7 8 9 Active ingredient Paracetanol 360 300

together with the controlled release excipient according to the present
invention.

The term pharmaceutically acceptable excipient is understood to

comprise without any particular limitations any material which is suitable

5 for the preparation of a pharmaceutical composition which is to be

administered to a living being. As already discussed, depending upon

the role performed, excipients are classified into (i) filler excipients, (ii)

production excipients, (iii) preservative excipients, and (iv) presentation

excipients. These materials, which are known in the art, are for example

10 (i) diluents, absorbents, adsorbents, fillers and humectants, (ii)
lubricants, binders, glidants, plasticisers and viscosity modifiers, (iii)
preservatives, antimicrobials, antioxidants and chelating agents, and (iv)
flavourings, sweeteners and colouring agents.

Preferably the pharmaceutical or food form according to the present

15 invention is a tablet comprising (i) at least one active ingredient, (ii) a
controlled release system comprising a mixture of a glycogen with a
polysaccharide, and (iii) at least one production excipient selected from
the group comprising a glidant and a lubricant.

The glidant is added to improve the powder and render it

20 homogeneous and its flow constant during the step of preparing the
pharmaceutical or food form. The [ubricant is added to encourage
expulsion of the pharmaceutical or food form from the mould used to
produce it, such as for example, from the punches used to compress
the ingredients.

25 Advantageously, the glidant is selected from the group comprising
colloidal silica, magnesium silicate, magnesium trisilicate and talc. The
preferred glidant is colloidal silica.

Advantageously, the lubricant selected from the group comprising
fatty acids and their salts such as for example stearic acid, magnesium

30 stearate, calcium stearate, calcium palmitate and sodium stearyl



257 Excipient 1 Methocel K100M 120 100 85.7 Excipient 2 Lactose 120 200 257
G@idant Aerosil 3 3 3 Lubricant PRUV 9 9 9 Tabl ets 7-9 were subjected
to the sanme dissolution test as in Exanple 1 under the sane conditions. The
results of the dissolution test for tablets 7-9 are shown in Figure 3. 15

EXAMPLE 4 Preparation of tablets 10-11 (Conpari son)

A series of tablets

from1l0 to 11 containing the ingredi efts in Table 4 were prepared accordi ng

to the sanme procedure as in Exanple 1.

fumarate, long-chain alcohols such as for example stearyl alcohol,

stearic alcohol and cetyl alcohol, and glycerides such as for example

glyceryl-behenate. The preferred lubricant is magnesium stearate or

sodium stearyl fumarate.

5 The present invention also includes the procedure for producing the

pharmaceutical or food form comprising at least one active ingredient

dispersed in a mixture of a glycogen with a polysaccharide as described

previously.

The present invention therefore comprises a process for the

10  production of a pharmaceutical or food form comprising at least one

active ingredient dispersed in a mixture of a glycogen with a

polysaccharide , which comprises the steps of:

e mixing said glycogen and said polysaccharide with said active

ingredient, and

15 * manufacturing the desired pharmaceutical or food form.

Advantageously the pharmaceutical or food form is selected from the

group comprising tablets, granules, pellets, capsules, lozenges and

pills.

Preferably said process for the production of a pharmaceutical or

20 food form comprises the steps of:

(i) mixing said glycogen and said polysaccharide with said active

ingredient,

(i) granulating the composition obtained in step (i) ,

(i) mixing the granulate obtained in step (ii) with a glidant agent,

25 (iv) mixing the composition obtained in step (iii) with a lubricating

agent, and

(v) manufacturing the desired pharmaceutical or food form.

Step (i) of mixing the glycogen and said polysaccharide with said

active ingredient is preferably carried out in a fluidised bed granulator.

30 Subsequently granulation step (ii) is preferably carried out in the same



|

19 TABLE 4 10 11 Active ingredient Paracetanol 360 257 Excipient 1

Met hocel KI OOM 120 85.7 Excipient 2 CaHPO4 120 257 G ida nt Aerosil
Lubricant PRUV 9 9

10

15

20

25

30

sk
th

fluidised bed granulator with demineralised water. The granulate is then
dried and then sieved preferably through 18 mesh.

Mixing steps (iii) and (iv) are preferably carried out in a single mixer
until homogeneous dispersion is obtained, in order to ensure a constant
and uniform flow of the resulting composition.

Production of the final pharmaceutical form in step (v) is performed
using conventional techniques, preferably used in order to obtain
tablets, granulates, pellets, capsules, lozenges and pills, which can
comprise the steps of granulation, drying, mixing, grinding, sieving,
compression, and so on.

Advantageously said process for the production of a pharmaceutical
or food form comprises the steps of:

(a) mixing said glycogen with a glidant agent,

(b) mixing the composition in step (a) with said active ingredient

and said polysaccharide,

(c) mixing the composition in step (b) with a lubricating agent, and

(d) manufacturing the desired pharmaceutical or food form.

Step (a) of mixing the glycogen with a glidant agent is preferably
carried out in the first mixer until a homogeneous dispersion is obtained,
so as to guarantee constant and uniform flow for the resulting
composition.

Mixing step (b) is preferably carried out by first mixing the active
ingredient with the polysaccharide in the second mixer and then adding
and mixing the composition in step (a) discharged from the first mixer in
order to obtain a homogeneous dispersion.

Mixing step (c) is preferably carried out by adding and mixing the
lubricating agent in said second mixer.

Manufacture of the final pharmaceutical form in step (d) is performed
using conventional techniques, preferably used for obtaining tablets,
granules, pellets, capsules, lozenges and pills, which may comprise the

33



Tabl ets 10-11 were subjected to the sane dissolution test as in Exanple 1
under the sane conditions. The results of the dissolution test for tablets
10-11 are shown in Figure 4. 5The quantities of conponents shown in Tables
1 to 4 are expressed in mlligrans. Al'l the Figures from1l to 4 also show
the progress of dissolution (under the sanme conditions as in Exanple 1) of
a conparison tablet G conprising 450 (frg of active ingredient
(Paracetanol ), 150 ng of 10 excipient 1 (Methocel KIOOM, 3 ng of glidant
(Aerosil) and 9 ng of lubricant (PRUV). Tablet O was prepared by | oading
excipient 1 first into a mxer, followed by the active ingredi ent and
finally the glidant. The conposition was m xed for approximately 10
m nutes. Mxing was then interrupted, and the |ubricant was added. After
m xing for a furfikes OiSra&HEF'GQi%t”Q} @'X@%QHU?'QQ %‘ﬁé”%d%?ﬁ&?ﬁ'% aRds
di scharged from ghenm xer and conpressed in the tabletting nmachi ne. The
quantity of active |ng?red| ent and excipient 1 in tablet O was weighted in
such a way as to gi0eTellomdng wap'ﬁél"@'ﬁﬂ”u%@‘\ﬁéaﬁ IPYREPB VB! NeWEYRTy
conmparison of thegui@pgst. shown in Figures 1 to 4 it is clear 20 that the
conbi nati on o% exci pient 1 (Methocel KLO0OM w th another excipient nodifies
the rel ease k¥netics shown by tablet O containing excipient 1 alone. 20
The conpari son congXapiplgns (tablets 4-11) have clearly denonstrated an
“increase in the inEtl al rel «??sell of ?@tl ve, |?gredi ent and worsening of the
devi ation from | i nBEPRFIONGT {8PIeS1ap BRYNUON ve characterized by first order
ki netics, dependenp syn.etstmetm@t@tfidnymb RedrityiAINg tnlrneg}bea@htspmem 1in the
t abl et s. Converselpy th corrbl nati ons accor‘%! n% }EO the [ tjon
(tablets 1-3) haW&reclé%FPﬁ"? dEHh 4G dPRHVIPR ROFG0 UG aFEFIBIEE t@3sed t ot al
rel _eaze 01;] atoi vgncrammwlé afited f@rrepmakmgatélg 2arhn}usds é:?mﬁ/ass\e_ertm@uglﬂeﬂour
period, there is SO, a evi 0 rom linearit Wi a
rel ease curve 103%&?%&%‘? EéC'BS‘?nt W@?é’ﬁ%ﬁ C{%‘?' t8r‘?’om8<re& ”QXV%W &@,
i ndi pendent fromatthe lqgmdterityanofﬂnaw theemlxngéeﬁle@ﬂblept eseitglidant. leet abl et .
Subsequent Table 5 sh r correlatjon coeffigients fo tabl ets d
and 1-11 cal cul aF%er%ltchrhg/ais ﬁ'ﬂf%fgféc?pﬁf%%lyi mpyies- ﬁ\%kﬁﬂgﬁ@ i near
correl ati on coef mteargned,abnd Tadb ll@iricdnh ouas sadil dao wifer Iiximgufes £lfuthd86 0. 878

15  approximately 3 minutes the composition was discharged from the
mixer and compressed in a tabletting machine.
The quantity of active ingredient, excipient 1 and excipient 2 were
weighted in such a way as to give a ratio by weight between them of
3:1:1 for tablet 1, 3:1:2 for tablet 2 and 3:1:3 for tablet 3.

20 TABLE 1
1 2 3
Active ingredient | Paracetamol 360 300 257
Excipient 1 Methocel K100M 120 100 85.7
Excipient 2 Polglumyt 120 200 257
Glidant Aerosil 3 3 3
Lubricant PRUV 9 9 9
Polglumyt®: Glycogen comprising less than 60 ppm of nitrogen

and less than 0.25% by weight of reducing sugars
prepared according to the procedure described in
EP 654.048.
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MethocelV K100M: High  viscosity  hydroxypropylmethyicellulose
(100,000 mPa.s) produced by Dow Chemical Co.,

USA
Aerosil®: colloidal silica produced by Degussa AG,
5 Germany
PRUV®: sodium stearyl fumarate, produced by JRS

Pharma GmbH, Germany

Tablets 1-3 were subjected to a dissolution test in a paddle agitator
10  (USP Apparatus 2) under the following conditions:

Rotation speed: 100 rpm
Medium: Potassium hydrogen phosphate buffer at pH 6.0
Container volume: 1000 ml
Temperature: 37°C
15 UV analysis: 286 nm
Analysis time: up to 24 hours

The results for the dissolution test for tablets 1-3 are shown in Figure

20 EXAMPLE 2
Preparation of tablets 4-6 (Comparison)
A series of tablets from 4 to 6 containing the ingredients in Table 2
were prepared according to the same procedure as in Example 1.

TABLE 2
4 5 6
Active ingredient | Paracetamol 360 300 257
Excipient 1 Methocel K100M 120 100 85.7
Excipient 2 Avicel PH200 120 200 257
Glidant Aerosil 3 3 3




0.740 0.706 0.653 8 0.755 0.700 0.597 9 0.757 0.702 0.388 10 0.828 0.808
0.785 11 0.816 0.788 0.752 21 The data in Table 5 have confirned that

t he conbi nation according to the present invention (tablets 1-3) is the
only one capable of inmproving the |linear correlation, which approaches a
value of 1, while all the conparison conbi nati ons produce worsening of the
| i near 5correlation in conparison with the reference represented by tabl et
d Conpari son between the three tablets according to the present

i nvention shows that the best linear correlation was obtained with tablet 3
conprising a weight ratio of active ingredient to excipient 1 and exci pient
2 of 3:1:3. 10 EXAMPLE 5 Preparation of tablets 12-15

Lubricant PRUV 9 9 9

Avicel®PH200: Microcrystalline cellulose having nominal dimensions of
180 um, produced by FMC BioPolymer, USA
Tablets 4-6 were subjected to the same dissolution test as in
Example 1 under the same conditions. The results of the dissolution test
5 for tablets 4-6 are shown in Figure 2.

EXAMPLE 3
Preparation of tablets 7-9 (Comparison)
A series of tablets from 7 to 9 containing the ingredients in Table 3

10  were prepared according to the same procedure as in Example 1.

TABLE 3
7 8 9
Active ingredient | Paracetamol 360 300 257
Excipient 1 Methocel K100M 120 100 85.7
Excipient 2 Lactose 120 200 257
Glidant Aerosil 3 3 3
Lubricant PRUV 9 9 9

Tablets 7-9 were subjected to the same dissolution test as in
Example 1 under the same conditions. The results of the dissolution test
for tablets 7-9 are shown in Figure 3.
15
EXAMPLE 4
Preparation of tablets 10-11 (Comparison)
A series of tablets from 10 to 11 containing the ingredients in Table 4

were prepared according to the same procedure as in Example 1.



A series of tablets from 12 to 15 containing the ingredients in Table 6
were prepared using the sanme procedure as in Exanple 1. Tablet C2 15 was
prepared using the sanme procedure as for tablet C . Quantities are
expressed in mlligrams. TABLE 6 C2 12 13 14 15 Active ingredient
Paracet anol 450 360 300 257 257 Excipient 1 Methocel K OOLV 150 120 100
85.7 43 Excipient 3 Methocel Kloom P

TABLE 4
10 11
Active ingredient | Paracetamol 360 257
Excipient 1 Methocel K100M 120 85.7
Excipient 2 CaHPO4 120 257
Glidant Aerosil 3 3
Lubricant PRUV 9 9

Tablets 10-11 were subjected to the same dissolution test as in
Example 1 under the same conditions. The results of the dissolution test
for tablets 10-11 are shown in Figure 4.
5 The quantities of components shown in Tables 1 to 4 are expressed
in milligrams.
All the Figures from 1 to 4 also show the progress of dissolution
(under the same conditions as in Example 1) of a comparison tablet C1
comprising 450 mg of active ingredient (Paracetamol), 150 mg of
10  excipient 1 (Methocel K100M), 3 mg of glidant (Aerosil) and 9 mg of
lubricant (PRUV). Tablet C1 was prepared by loading excipient 1 first
into a mixer, followed by the active ingredient and finally the glidant. The
composition was mixed for approximately 10 minutes. Mixing was then
interrupted, and the lubricant was added. After mixing for a further
15 approximately 3 minutes the composition was discharged from the
mixer and compressed in the tabletting machine. The quantity of active
ingredient and excipient 1 in tablet C1 was weighted in such a way as to
give a ratio by weight between them of 3:1.
From a comparison of the graphs shown in Figures 1 to 4 it is clear
20 that the combination of excipient 1 (Methocel K100M) with another
excipient modifies the release kinetics shown by tablet C1 containing

excipient 1 alone.



- 43 Excipient 2 Polglunyt 120 200 257 257 didant Aerosil 3 3 3 3 3
Lubricant PRUV 9 9 9 9 9 Methocel K100 LV:
Lowvi scosi t yhydr oxypr opyl et hyl cel | ul ose

20

The comparison combinations (tablets 4-11) have clearly
demonstrated an increase in the initial release of active ingredient and
worsening of the deviation from linearity, with a release curve
characterized by first order kinetics, dependent on the quantity of active

5 ingredient present in the tablets.

Conversely, the combinations according to the invention (tablets 1-3)
have clearly demonstrated that in addition to increased total release of
active ingredient, amounting to almost 100% over a 24-hour period,
there is also a decrease in deviation from linearity, with a release curve

10  characterized by substantially zero order kinetics, indipendent from the
quantity of active ingredient present in the tablet.

Subsequent Table 5 shows the linear correlation coefficients for
tablets C1 and 1-11 calculated at the indicated dissolution time.

15 TABLE 5
linear correlation coefficient at:
Tablet 4 hours 6 hours 10 hours
C1 0.886 0.878 0.864
1 0.962 0.954 0.935
2 0.990 0.990 0.981
3 0.999 0.999 0.988
4 0.713 0.685 0.666
5 0.687 0.648 0.589
6 0.319 0.100 0.398
7 0.740 0.706 0.653
8 0.755 0.700 0.597
9 0.757 0.702 0.388
10 0.828 0.808 0.785
11 0.816 0.788 0.752




(100 nPa.$) produced by Dow Chemi cal Co., USA 20 Tabl ets 12-15 were
subjected to a dissolution test in a paddle agitator (USP Apparatus 2)
under the follow ng conditions Rotation speed: 100 rpm 22 Medi um Pot assi um
hydr ogen phosphate buffer at pH 6.0 Container volune: 1000 m
Tenperature: 37C UV anal ysi s: 286 nm 5Anal ysis time:up to 24 hours The
results of the dissolution test for tablets 12-15 and tablet C2 are shown
in Figure 5. 10EXAMPLE 6 Preparation of tablets 16 and C3 Tabl et 16
containing the ingredients in Table 7 was prepared according to the
procedure for Exanple 1. Tablet C3 containing the ingredients in Table 7
was prepared according to the procedure 15described for tablet C The
quantities of active ingredient, excipient 1 and excipient 2 in tablet 16
were wei ghted in slehdataviaylable bdqyeapniened iatite BMREagAT a662@Ewn t hem of
3:1:3. The quant{d ks PEscttih¥éntlong @Bl -8 8XE BHIEEnel chpatigbbet C3
were weighted in such a way as to give a ratio by weight 20between them of
3:1. Quantities IS0 \ERG HBsIE@r Correplion. gtushsaprragtiesa valug o, vaite alle
i ngredi ent Par acgkam®inzriéodo@ombinations produce worsening of the linear
5 correlation in comparison with the reference represented by tablet C1.
Comparison between the three tablets according to the present
invention shows that the best linear correlation was obtained with tablet
3 comprising a weight ratio of active ingredient to excipient 1 and
excipient 2 of 3:1:3.
10
EXAMPLE 5
Preparation of tablets 12-15
A series of tablets from 12 to 15 containing the ingredients in Table 6
were prepared using the same procedure as in Example 1. Tablet C2
15  was prepared using the same procedure as for tablet C1. Quantities are

expressed in milligrams.

TABLE 6
c2| 12 |13 | 14 | 15
Active ingredient | Paracetamol 4501 360|300 | 257 | 257
Excipient 1 Methocel K100LV | 150 | 120 | 100 | 85.7 43
Excipient 3 Methocel K100M - - - -1 43
Excipient 2 Polglumyt -1 120 | 200 | 257 | 257
Glidant Aerosil 3 3 3 3 3
Lubricant PRUV 9 9 9 9 9

Methocel K100 LV: Low viscosity hydroxypropylmethylcellulose
(100 mPa.s) produced by Dow Chemical Co., USA
20
Tablets 12-15 were subjected to a dissolution test in a paddle
agitator (USP Apparatus 2) under the following conditions:
Rotation speed: 100 rpm '



Excipient 1 Xantural 75 85.7 150 Excipient 2 Polglunyt 257 - Gidant Fl ow
3 3 Lubricant PRUV 9 9 23 Xantural(r) 75: Fine grain

enhancer Aerosil

xant han gum (75 | am) produced by CP Kel co, Atlanta, GA USA

16 and C3 were subjected to a dissolution test

Appar atus 3) under the follow ng conditions: D pping rate: 100 dpm
Medi um Pot assi um hydr ogen phosphat e bt fer at pH 6.0 Cont ai ner vol une: 250
m Tenperature: 37C 10UV anal ysi s: 286 nm Anal ysis tinme:up to 14 hours The
results of the dissolution test for tablets 16 and C3 are shown in Figure

6.

10

15

20

Medium: Potassium hydrogen phosphate buffer at pH 6.0
Container volume: 1000 ml

Temperature: 37°C

UV analysis: 286 nm

Analysis time: up to 24 hours

The results of the dissolution test for tablets 12-15 and tablet C2 are

shown in Figure 5.

EXAMPLE 6

Preparation of tablets 16 and C3

Tablet 16 containing the ingredients in Table 7 was prepared
according to the procedure for Example 1. Tablet C3 containing the
ingredients in Table 7 was prepared according to the procedure
described for tablet C1.

The quantities of active ingredient, excipient 1 and excipient 2 in
tablet 16 were weighted in such a way as to provide a ratio by weight
between them of 3:1:3. The quantities of active ingredient and excipient
1 in tablet C3 were weighted in such a way as to give a ratio by weight

between them of 3:1. Quantities are expressed in milligrams.

TABLE 7
16 C3

Active ingredient | Paracetamol 257 450
Excipient 1 Xantural 75 85.7 150
Excipient 2 Polglumyt 257 -
Glidant Flow Aerosil 3 3
enhancer

Lubricant PRUV 9 9

Tabl et s

in a BioD s 5agitator (USP



15The graph in Figure 6 clearly shows that again in this case the tablet
contai ning the conbination of excipient 1 (Xantural 75) and excipient 2
(Pol glunyt) reveals better rel ease kinetics than the tablet containing
excipient 1 alone. In particular, conparison tablet C3 shows a sudden
change in 20 release kinetics at approximately 240 m nutes and a maxi num
rel ease of active ingredient which redches 80% w w at approxi mately 15
hours. Tabl et 16 according to the invention instead showed an increase in
percentage total rel ease which anbunted to al nost 100% at approxi mately 15
hours, and a significant prolongation of linearity. 25Subsequent Table 8
shows the linear correlation coefficients for tablets C3 and 16 cal cul ated
at the dissolution time jndicated. TABLE 8 |inear correlation coefficient
at: Tablet 240 mi nX@¥oran fo:450iNai $rapogamnan cainp (69gi0) goxlugedy 6Po36 24
160. 9980. 9980. 9990. 990 Thekdab antdhid abhaygaconfirmthat the conbination
according to the present invention inproves the linear correlation,
approaching the theoretical value of 1, even when a hydrophilic polymner
|ike xanthan gum i faisietheasnEXS ReRYublectdd BXAMRL&ITtion tSOIRAMBISOR t abl ets
C and C3 and_the tablets according to the invention 3 and 17 were

subj ect ed t o TonPY i (UPPaneraztusab Lnger thedeliowind eoaditieltse whet her their

t echnol ogi cal charpgbpigiratd:cs wergosapnh abl e for 10production on an

i ndustrial scale.

Medium: Potassium hydrogen phosphate buffer at pH 6.0
Container volume: 250 ml
Temperature: 37°C
10 UV analysis: 286 nm
Analysis time: up to 14 hours

The results of the dissolution test for tablets 16 and C3 are shown in
Figure 6.

15 The graph in Figure 6 clearly shows that again in this case the tablet
containing the combination of excipient 1 (Xantural 75) and excipient 2
(Polglumyt) reveals better release kinetics than the tablet containing
excipient 1 alone.

In particular, comparison tablet C3 shows a sudden change in

20 release kinetics at approximately 240 minutes and a maximum release
of active ingredient which reaches 80% w/w at approximately 15 hours.
Tablet 16 according to the invention instead showed an increase in
percentage total release which amounted to almost 100% at
approximately 15 hours, and a significant prolongation of linearity.

25 Subsequent Table 8 shows the linear correlation coefficients for tablets
C3 and 16 calculated at the dissolution time indicated.

TABLE 8

linear correlation coefficient at:
Tablet 240 min 330 min 450 min 600 min
C3 0.998 0.994 0.971 0.936




In particular, the tablets were subjected to an eval uation of hardness
using an Erweka series TBH hardness neter, the conpression force required
in the tabletting machine in order to prepare them and the extraction
force necessary to renove themfromtheir dies. The tablets 15 were al so
checked to verify whether or not detachnent of portions of the tablet
("capping") and sticking occurred. Thé&'results are summarized in Table 9
below. TABLE 9 d 3 C3 17 Mean hardness (Kp) 6.34 10.61 1.20 10.72
Conmpression force (kN) 38-40 28 38 30 Extraction force (N) 250 250 <250
<250 Capping No No

0.998 0.999 0.990

16 0.998

The data in Table 8 confirm that the combination according to the
present invention improves the linear correlation, approaching the
theoretical value of 1, even when a hydrophilic polymer like xanthan

gum is used as excipient 1.

EXAMPLE 7

Comparison tablets C1 and C3 and the tablets according to the
invention 3 and 17 were subjected to compression and extraction tests
to evaluate whether their technological characteristics were suitable for

10 production on an industrial scale.

In particular, the tablets were subjected to an evaluation of hardness
using an Erweka series TBH hardness meter, the compression force
required in the tabletting machine in order to prepare them, and the
extraction force necessary to remove them from their dies. The tablets

15 were also checked to verify whether or not detachment of portions of
the tablet ("capping”) and sticking occurred.

The results are summarized in Table 9 below.

20

TABLE 9
C1 3 C3 17
Mean hardness (Kp) 6.34 10.61 1.20 10.72
Compression force (kN) 38-40 28 38 30
Extraction force (N) 250 250 <250 <250
Capping No No Partial No
Sticking No No No No

The data in Table 9 showed that the hardness of tablets C1 and C3

was too low to withstand the stresses to which they would be subjected
during industrial production, and the compression force was too high.
Table C3 also showed partial capping. Industrial production of tablets
C1 and C3 would not be possible as such, but would require the



Partial No Sticking No No No No The data in Table 9 showed that the
har dness of tablets O and C3 20 was too low to withstand the stresses to
whi ch they woul d be subjected during industrial production, and the
conpression force was too high. Table C3 al so showed partial capping.
| ndustrial production of tablets d and C3 would not be possible as such,
but would require the 25 presence of %f urt her exci pi ents which m ght
further nodify the release profile. Conversely, tablets 3 and 17 conpri sing
t he conbi nation according to the present invention showed opti nmum hardness
obtained with a conpression force of approximately 28-30 kN. It was not
S5therefore necessary to add further excipients, and the tablets proved to
be perfectly capable of being produced on an industrial scale. EXAMPLE 8
Preparation of taiseece ef7fushgr excipieptsanwhishgmight ther gnedifyt Wienietrpsehe
ingredients in TghkR 18oRF-SIpr B8 d3 Ui g 7 %m%ﬂpw%%ﬁqﬁ@nf or
Exanple 1. Quantities are expressed in mlligrans. TABLE 10 17 18
according to the present invention showed optimum hardness obtained

with a compression force of approximately 28-30 kN. It was not
5 therefore necessary to add further excipients, and the tablets proved to

be perfectly capable of being produced on an industrial scale.

EXAMPLE 8
Preparation of tablets 17 and 18.
10 Tablets 17 and 18 containing the ingredients in Table 10 were
prepared using the same procedure as for Example 1. Quantities are

expressed in milligrams.

TABLE 10
17 18
o _ Trazodone hydrochloride 300 -
Active ingredient
Paracetamol - 300
Excipient 1 Methocel K100M 100 100
Excipient 2 Polglumyt 200 200
Glidant Flow Aerosil 3 3
enhancer
Lubricant PRUV 9 9

Paracetamol is an active ingredient whose solubility is independent
15  of the pH of the dispersing medium. Trazodone hydrochloride is an
active ingredient having a solubility which depends on the pH of the
dispersing medium.
Tablets 17 and 18 were subjected to a dissolution test in a paddle
agitator (USP Apparatus 2) under the following conditions:
20 Rotation speed: 100 rpm
Container volume: 1000 ml
Temperature: 37°C



Active ingredi ent Trazodone hydrochl ori de 300 Paracet anol - 300 Exci pi ent
1 Methocel MOM 100 100 Exci pient 2 Pol glunmyt 200 200 didant Fl ow enhancer
Aerosil 3 3 Lubricant PRUV 9 9 Paracetanol is an active ingredi ent whose
solubility is independent 15 of the pH of the dispersing nmedium Trazodone
hydrochl oride is an active ingredient haV|ng a solubility which depends on
the pH of the dispersing nedi um

UV analysis: 286 nm (paracetamol)
247 nm (trazodone hydrochloride)
Analysis time: up to 24 hours

5 The medium used was a solution of 0.1 N HCI (pH 1.2) during the
first hour, which was then corrected to pH = 6.0 using potassium
hydrogen phosphate buffer solution during the subsequent hours to the
end of the test (medium 1). A test was also performed using tablet 18 in
a potassium hydrogen phosphate buffer solution at pH = 6.0 for the

10  entire period of the test (medium 2).

The results of the dissolution test for tablets 17 and 18 are shown in
Figure 7.

Release profile A corresponds to the release of tablet 17 in medium
1, release profile B corresponds to release of tablet 18 in medium 1,

15  and release profile C corresponds to release of tablet 18 in medium 2.
The three profiles substantially confirmed the linearity, time and release
quantity characteristics in the preceding examples.

Furthermore, notwithstanding the substantial chemical and physical
difference between the active ingredients, under the same conditions of

20 the dispersing medium and pH, the release profiles for tablets 17 and
18 (graphs A and B) are substantially identical. The combination
according to the present invention can therefore be used for active
ingredients having solubility characteristics which are even quite
different from each other.

25 Finally, for the same active ingredient (paracetamol), the release
profiles for tablet 18 (graphs B and C) in the two dispersing media of
different pH proved to be substantially identical. The combination
according to the present invention therefore made it possible to achieve
a release profile which was substantially independent of the pH of the

30 dispersing medium.



Tablets 17 and 18 were subjected to a dissolution test in a paddle agitator
(USP Apparatus 2) under the follow ng conditions: 20Rotation speed: 100 rpm
Cont ai ner vol unel000 m Tenperature: 37C 26 UV anal ysis: 286 nm

(paracet anol ) 247 nm (trazodone hydrochl ori de) Anal ysis
time:up to 24 hours 5The medi um used was a solution of 0.1 N HCl (pH 1.2)
during the first hour, which was t hen*torrected to pH = 6.0 using potassium
hydr ogen phosphate buffer solution during the subsequent hours to the end
of the test (nmedium1l). A test was al so perfornmed using tablet 18 in a

pot assi um hydr ogen phosphate buffer solution at pH = 6.0 for the 10entire
period of the test (nmedium2). The results of the dissolution test for
tablets 17 and 18 are shown in Figure 7. Rel ease profile A corresponds
to the release of tablet 17 in nmedium 1, release profile B corresponds to
rel ease of tablet gRampLregli um 1, 15 and rel ease profile C corresponds to
rel ease of tablet 18 in medium 2. The three profiles substantially
confirnmed the |ineBiPejationiohiabigid % el ease quantity characteristics in the
precedi ng exanpl estaplet hYr EdREIAPIGE thd@ighbdibstsandiTagiet he aHbSaphicAl

chem cal and physical difference between the active ingredients, under the
same conditi ons BfCosRNg e tef lendghproseeentafiRiepH! exeriest éAK heof i | es

for tablets 17 aQ&iv@Sn?r@ﬁ@lﬁhﬁleﬁe AEdBbr apsroxiisbigd mdtys idgmuiceRd. The

conbi nati on accordin o the present invention can therefore be used for

active ingredi enped H%ﬂ“??éors%ﬂcﬁﬁlﬂquﬂye%WaQré’Et’@qus‘f"I”&§em%ﬁ"%ﬁdewék‘?én qui te

different from eagé @ifiRrandsieivinglthdoughors indeh STBbAGS Y@ pbBigsE Nt

(paracet anol ), ':Tge rg:lease rofiles for tablet 18, hs B and C) in the
4 e

: ra

two di spersing HHO & TPeF R JHAPR WIRadeey Hb'féﬁfb%t%amppaww entical .
The _Cglnbi tnat il@ﬂ_ AHEar @lgprfosainmglyfr_roleﬁﬁ%gé.hnwiﬁmgimbtrltrw ﬁe@:‘@t@@g}di t dent
ossible to achieve a rel ease profi i.C S s antial l.y jndependen

of the pH of t hetSolPEBRHSTRy AHaruATier SYEKARPEEINGF APRFRTBIT P ¢ abl ot
19. Tabl et 19 copiraited nget @nipaghiedi arfss disthhaddde fldmwase phegsr ethdS
according to the fol | ow traf)g_:&dur e. Excipient 1, excipient 2 and the
active ingredi en?orﬁﬁﬁeés‘?f:;]%ég NP %at el y 3 minutes in a fluidized bed
granul ator and subFiegyednitltiys @f aowaingebdidrithextasiemer ahd 2Zedipiwit @rwerdf t er

drying and sjeving. through 18 nesh the ahove. c osition was | oaded into a
m xer and gl %%anwg\ﬂbgeda'ag%ﬁ%taowiay astRey “garﬁ)%'qurnge\ﬂ/hLB?LW%nxtbﬂmf Ur
approximately 103m3utes. M xing was then interrupted, and the |ubricant

was added. After m xing for a further ﬂ@rEgﬁ mately 3 minutes the
conposition was discharged fromthe mX conpressed in a tabletting

machi ne. The quantities of act|ve ingredient, excipignt|1l and
excipient 2 were 15 weighted—i+n—sueh—a—way—as—toe—yretdra—+at{o by wei ght
bet ween t hem of 3: 1: 3. Active ingredient | Paracetamol 257

Excipient 1 Methocel K100M 85.7

Excipient 2 Polglumyt 257

Glidant Aerosil 3

Lubricant PRUV 9

EXAMPLE 10

20 Preparation of tablets 20-21.
A series of tablets from 20 to 21 containing the ingredients in Table
12 were prepared according to the following procedure. Excipient 2 and
the glidant were mixed for approximately 2 minutes and passed through

an 18 mesh sieve. Excipient 1 was first loaded into a mixer, followed by



TABLE 11 19 Active ingredient Paracetanol 257 Excipient 1 Methocel K100M
85.7 Excipient 2 Polglunyt 257 Gidant Aerosil 3 Lubricant PRUV 9 EXAMPLE
10 20Preparation of tablets 20-21. A series of tablets from20 to 21
containing the ingredients in Table 12 were prepared according to the
foll owi ng procedure. Excipient 2 and the glidant were m xed for
approximately 2 m nutes and passed thF%ugh an 18 nesh sieve. Excipient 1
was first | oaded into a mxer, followed by 28 the active ingredient(s) and
finally the m xture of excipient 2 and glidant. The conposition was m xed
for approximately 10 mnutes. Mxing was then interrupted, and the

| ubricant was added. After mxing for a further approximately 3 mnutes the

conposition was di scharged fromthe 5m xer and conpressed in a tabletting
machi ne. the active ingredient(s) and finally the mixture of excipient 2 and glidant.

The composition was mixed for approximately 10 minutes. Mixing was

then interrupted, and the lubricant was added. After mixing for a further

approximately 3 minutes the composition was discharged from the
5 mixer and compressed in a tabletting machine.

TABLE 12

20 21
Functional Harpagofito root 110 -
principle
Functional Harpagofito, dried extract (*) 60 -
principle
Functional Vitamin C - 240
principle
Excipient 1 Methocel K100M 100 100
Excipient 2 Polglumyt 200 200
Glidant Aerosil 3 3
Lubricant PRUV 9 9

(*) titrated at 2.5% glycoiridoid



TABLE 12 20 21 Functional principle Harpagofito root 110 - Functi onal
principle Harpagofito, dried extract (*) 60 Functional principle Vitamn C
- 240 Excipient 1 Methocel K100M 100 100 Exci pient 2 Pol gl unmyt 200 200
didant Aerosil
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CLAIMS

1. Controlled release pharmaceutical or food formulation comprising
at least one active ingredient dispersed in a mixture of glycogen with a

5 polysaccharide other than alginate.

2. Formulation according to Claim 1, where said glycogen comprises
less than 1% by weight of reducing sugars.

10 3. Formulation according to Claim 2, where said glycogen contains
less than 0.25% by weight of reducing sugars.

4. Formulation according to any one of the preceding Claims, where
said glycogen comprises less than 3000 ppm of nitrogen.
15
5. Formulation according to Claim 4, where said glycogen comprises

less than 1000 ppm of nitrogen.

6. Formulation according to Claim 4, where said glycogen comprises
20 less than 100 ppm of nitrogen.

7. Formulation according to any one of the preceding Claims, where
said polysaccharide is selected from the group comprising celluloses,
gums, carrageenans, mannanes and other hydrophilic polysaccharides.

25

8. Formulation according to Claim 7, where said celluloses are
selected from the group comprising microcrystalline cellulose;
alkylcelluloses, such as methylcellulose, ethylcellulose and
propylcellulose; hydroxyalkylcelluloses, such as

30 hydroxymethylcellulose, hydroxyethylcellulose, hydroxypropylcellulose,



3 3 Lubricant PRUV 9 *) titrated at 2.5%glycoiridoid CLAI M 1.
Controll ed rel ease pharmaceutical or food formulation conprising at |east
one active ingredient dispersed in a mxture of glycogen with a

Spol ysacchari de other than alginate. 2. Formul ation according to Caim
1, where said glycogen conprises |ess than 1% by wei ght of reducing sugars.
103 Formul ati on according to Caim 23 where said gl ycogen contains | ess

t han 0. 25% by wei ght of reduci ng sugars. 4. Fornul ation according to any
one of the preceding C ains, where said glycogen conprises |ess than 3000
ppm of nitrogen. 15 5. Fornul ation according to Claim4, where said

gl ycogen conprises | ess than 1000 ppm of nitrogen. 6. Formul ation
according to Caim4, where said glycogen conprises 20l ess than 100 ppm of
ni trogen. 7. Ryrmwatylesiluiaseor di ng t 8Nény one oiYdrapgRicsliviage;d ai ns,

wher e 'sai d pol ysagbayd kitndiy 26l a%ed Liam ééﬁehgdr@kgrétﬁmemywéngxog@l | ul oses,
guns, carrageenans mannanes and her dI’O | C sacchari des 25

8. Fornul ation aEY,d)'PWFﬁ@pX'@e@ygieH‘#"?se V\her*“é(d@%b’ﬁuwlé?th*@%@@sére F&ect ed

fromthe group C%bkﬁi%ﬁxl%&ﬁﬁ@élm%@l|h¢§ﬁo%lﬂﬂﬂll@ﬁ@élluloses such_as
al kyl cel I ul oses, suchasnet hyl cel | ul ose, ethyl cel I'ul gseand propyl celbulose

hydr oxyal kyl ¢! | UY%gwrgQMWQE'CS’MW oxynﬁM%%WXWH&'&e”U‘OSG an

hydroxyet hyl cel | H*&é@yprbﬁﬂﬂi&ﬁ%@él%eca Idék&ﬁ@alky@@nuloses such  as
u

hydr oxybut yl cel | osean %//Icér oxg/spentyl cel l ul os

carboxymethylcellul carboxyethylcellulose and

carboxypropylcellulose.

10 9. Formulation according to Claim 7, where said gums are selected
from the group comprising xanthan gum, gum arabic, gum fragacanth,
gellan gum and ghatti gum.

10. Formulation according to Claim 7, where said carrageenans are
15 selected from the group comprising Kappa-carrageenan, Lambda-

carrageenan, and lota-carrageenan.

11. Formulation according to Claim 7, where said mannanes are
selected from the group comprising carob gum, tara gum and guar gum.

20
12.  Formulation according to Claim 7, where said other hydrophilic
polysaccharides are selected from the group comprising agar, pectin,
inulin, chitosan and chitin.
25 13. Formulation according to any one of the preceding Claims from

7 to 12, where said polysaccharide is selected from the group
comprising celluloses such as hydroxymethyl-cellulose,
hydroxyethylcellulose, hydroxypropylcellulose, hydroxybutylcellulose,
hydroxypentylcellulose, and hydroxypropylmethylcellulose; and gums



hydr oxyal kynmet hyl cel | ul oses, such as hydroxyet hyl net hyl cel | ul ose,

hydr oxypr opyl nmet hyl cel | ul ose, hydr oxybut yl net hyl cel | ul oseand

hydr oxyphenyl net hyl cel | ul ose; hydroxyal kyl al kyl cel | ul oses, such as

5hydr oxypr opyl et hyl cel | ul ose, hydr oxypr opyl but yl cel | ul oseand

hydr oxypr opyl pentyl cel | ul ose; car boxyal kyl cel | ul oses, suchas
carboxynethylcelIquse,carboxyethyIcePHuloseand car boxypropyl cel | ul ose.
109. Formul ation according to Claim?7, where said guns are selected from
t he group conprising xanthan gum gum arabic, gumtragacanth, gellan gum
and ghatti gum 10. Fornul ation according to Claim7, where said
carrageenans are 15 selected fromthe group conprising Kappa-carrageenan,
Lanbdacarrageenan, and | ot a-carrageenan, 11. Fornul ation according to
Claim7, where s&id annazahas gdfe 988] a@pPisd IRMofRdasantys gaet 8upr 988ty car ob
gum tara gum angyguar gum 20 12. Fornul ation according to Claim7,
where sai d ot her "hydrophilic polysaccharides are selected fromthe group
conprising agar, pectin, inulin, chitosan and chitin. 2513. Fornul ation

according to any one oforhfifatiBheredidiy & Gl 18! Afere §8d bbiyswbeipideal d
pol ysaccharide is selected fromthe grou con8r|5|ng cel |l ul oses such as

hydr oxymet hyl 2 cel#iP FEEOSRRf RSy MYTEand (PGB0 MiAds dX§isFaPY PeIGeHI ose,
hydr oxybut yl cel | yb08e. adty dooxwpeniPa £ elvlv iefefenc@Nt a 2% wiv aqueous _
hydr oxypr opyl net hyl cel | ul gse; and gunms 31 such as xanthan gum gum ar abi c,
gum tragacanth, PV%haﬁﬁh?-ghatti gum 14. Fornul ation according to Claim
13, where said polysaccharide 5 has a viscosity of between 100 and 100, 000
nPa.s, preferably betg@en 0, 000 and 100, 000 ngg.s, with reference to a 2%
W v aqueous sol uti T .t'OTSQCCPWWﬁJFOa?%H”_% 6??1ipﬁ°63996‘9a9£?'r8ﬁ'e'”0f t he
pr _egedl lng c aar)]ns_whlcn_ Jtﬁ%V\ﬁﬁzthh bﬁ;gw?@thtgb?bﬁ/e\éﬂl oalid bgm@@hf lsamdg gémcoggnland
sai d pol ysaccharide is, bet wen : n .9, nore pr ra et ween
and 1:2, and eveﬂgﬁ?ﬁ%hﬁrﬂ @%W?e%égvae@rhd 3:51 e FEI)?%&%. eéﬁ%%ﬁti on
accordi ng to anyamne:20fnd beerpreeegicigablyaictiBeenl 1winarett he quantity of said
active ingredient is between 3% by weight and 60% by wei ght relative to the
total weight of said pharmaceutical forrmulation. 17. Fornul ati on according
to any one of the pgedadinugtichaadterdidd tohaneonai s wet preeedingredirest is a
pharmaceutical active ingredjent selected fromthe group_copprising
el gesi os. <Mt php nectloghb Bl otf e S et Sheinab Sl B e
anti -i nfl ammat or aes f0sNbReIsiht reagsesid dteotossl weigttcefnsdid ippbhonsceusitalmul ant s,
decongestants, a tic%zgulants, anti arrhythm cs, hypogl ycaem sing agents,
diuretics, antidéprdéd8hts, 25 antiasthmatics, antienetics,
anti hypertensi ves and spasnol ytics, anti-tunour agents, hornones, mnuscle
rel axants, antiseptic anfinmycotic i.nmunostimul ants, | pmunonodul ant s,
ot mgrai e agentt. T AT Krirobi A BrY. Spesti BBsireshlRd BP B ol og cal
origin and b2®si whe@r sdidugstive ingredient is a pharmaceutical active ingredient

selected from the group comprising analgesics, antipyretics, antibiotics,

antihistamines, anxiolytics, anti-inflammatories, antacids, vasodilators,

vasoconstrictors, stimulants, decongestants, anticoagulants,

antiarrhythmics, hypoglycaemising agents, diuretics, antidepressants,

25 antiasthmatics, antiemetics, antihypertensives and spasmolytics, anti-

tumour agents, hormones, muscle relaxants, antiseptics, antimycotics,

immunostimulants, immunomodulants, anti-migraine agents, anti-

Parkinson agents, peptides, drugs of biological origin and biosimilar

drugs.

30



30 32 18. Pharmaceutical fornulation according to Claim17, where said
active ingredient is selected fromthe group conprising ibuprofen,
paracetanol, prulifloxacin, |evocetirizine dihydrochloride, |orazepam
naproxen, ranitidine hydrochloride, isosorbide, nafazoline nitrate, 5

pi racetam ticlopidine hydrochloride, gr opaf enone hydrochl ori de,
glinmepiride, furosem de, verapam |, tr3 zodone hydrochl oride, flunisolide,
di renidrinate, diclofenac and its sal ts, ciprofloxacin, onmeprazole,
flurbiprofen, bindarit, sumatriptan, rizatriptan, zolmtriptan, |evodopa,
tramadol , norphine and codei ne. 10 19. Fornul ation according to any one
of the preceding Caims from1l to 16, where said active ingredient is a
food active ingredient selected fromthe group conprising vitam ns,

m nerals, plant exi§-adtharmscuiinedorsrilaiopAacgardingip Slednchedvhaie ssicaci ds,
and bi ot echnol Ogé’ctWeO%‘Fé&entl% selegféd R Atdréib %ﬁﬁfrgln@gl&ﬁ)r&bﬁ“ m 19,
where said active ingrédient is a food active I ngredient Selected fromthe
group conpri si ngP@aretams. 9w§@mﬂnuslevaa@}ﬁ@meumhygmelonpeoﬁpraé%?arﬂe

gl utam ne, argi nhagoxdh ! #hilldike %ya@%@rlae Visbsubing, AafhRSing Hiteae,
pantothenic acid, folic acid, 20 vitamn vitamn K, niacin, proline,

gl ucosani ne, ThoRERGHATn SHPPRKEe, hY‘E@%%ﬁ@ ol PropRiepeieRs ahyfechiorigsi ¢ aci d,

nel at oni n, eX”aﬁﬁrﬁe;ﬂﬁdé‘%n%Q@]fdet Qera@@w!réi@on@ ?h@@ﬁ@@degmmd@l | oba,
garlic, hyper| cum and bil bery Formul ati on accordi ng to any one

of the precedi ngditieridrnatesjs é}f@’%‘h@d‘dpﬂfﬁr ARt uEPEIC* R YP mATBRR 8RB s
sel ected fromt hﬁhrﬁfp%'fénC%WahS' Semitrblept Sizatipdnll 2amitRglahetSiodepasul es,

| ozenges and pil]s. . Formul ation according to Claim21, where said
fornmul ation corrpV?@é@o'a”}S’f%%?P%ﬁo%@dﬁ? pient selected fromthe group
conprising aj@0glidant and a lubricant. 33 23. Fornul ation according to

Claim 21, where saij idant is selected from roup,. conprisin

col 1 of dal o111 ca. Hag TGN AEHTTE rergiveQi o e e i SRR B8 o

f24 FOL mul ation a@@%dhiﬁkgets@lo@(ﬁlvmlrgg'lredwgﬁié% f@@d@cP\kHDTngﬁéﬁﬂéntls%}eﬁ:&JdECt edI
romthe group c atty acids and th as, for exanple
stearic acid, ‘8&%&%‘ ‘g{e ISRV ag?'ﬂ?nrg'f‘g'ﬁﬁlsa %nt‘ Eétl"%‘ﬁfrrﬂ“ﬁgrirﬁ? ?‘gte and
sodi um st earyl f stragataid brangnethanmoal i ahs bidsdrtblogy produgtxanpl e st earyl
al cohol, stearic al cohol and cetyl alcohol; and glycerides such as for

exanpl e gl yceryl - behenate. 25. Process for the production of a
phar maceut i cal or 2@100Fcfrﬁfunm©ara¢bbminrrggtoamaIneastwhme saktt dotige imgedidhent

di spersed in a mxt of. 15 en wi.th_ a saccharlde ot her th an

o) o nat e compri S tPRALvEIBrERERCT Sk rBa BB s SR pHR S et

pol ysacchari de V\piﬁdfspﬁarui;, atetgn\eelurmgmd|remtsena9dgluwnodelcarggnrtdwntaimm red

phar maceuti cal od. f cess of UCtIO? accarding to
P(g d, folic acid,

d ai m 25, Corrpr| I atpﬁb%?\}étﬁﬁgﬁ :sztﬁé Ig)group pantof%emc aci

20 vitamin D, vitamin K, niacin, proline, glucosamine, chondroitin sulphate,
resveratrol, polycosanols, lipoic acid, melatonin, extracts of harpagofito,

boswellia, echinacea, gingko biloba, garlic, hypericum and bilberry.

21. Formulation according to any one of the preceding Claims,
25 where said pharmaceutical formulation is selected from the group

comprising tablets, granules, pellets, capsules, lozenges and pills.

22. Formulation according to Claim 21, where said formulation
comprises a production excipient selected from the group comprising a

30 glidant and a lubricant.



(i)m xing said glycogen and said pol ysaccharide with said active
ingredient, 25(ii) granulating the conposition obtained in step (i) and
drying the resultant granulate, (iii) mxing the granul ate obtained in step
(ii) with a glidant agent, (iv) mxing the conposition obtained in step
(iti) with a lubricating agent, and 30(v) manuf acturing the desired

phar maceutical or food form 34 273 Process of production accordi ng to
Claim 25, conprising the steps of: (a) mxing said glycogen with a glidant
agent, 5(b) m xing the conposition fromstep (a) with said active

i ngredi ent and said pol ysaccharide, (c) m xing the conposition from step
(b) with a lubricating agent, and (d) manufacturing the desired
pharmaceutical or food form 10 28. Process of production according to
any one of the preceding Clainms from25 to 27, where said pharnmaceuti cal
formis selected f?@mﬁ&ﬁwuﬂitBHpaéﬁF@ihbsion@lélﬁp@t Swhegr(eagé'lbe@hdé?ﬁ' Iset s,

capsul es, | ozenges and pil . Controlled rel ease system for the
preparati on of pﬁ@?%@é@fﬂH%IQVQHD\C@@@"'SF'B@ﬁ@ll%l@@|cﬁﬂ§acm@ﬁﬂﬁ%'wﬁge"§aﬁ¢:xture of
a gl ycogen vvlth ﬁ;, ?ggy@@,qgm(gdtggn@m@r than alginate as defined in Clains 2
to 15. 2030. a controlled rel ease systemconprising a mxture of a
gl ycogen wt h a poI ysacchari de other than alginate as defined in Cains 2

to 15 for the prep@ar atgamubtion! SMF@hgasecritar IRCRHEICahidOfLFeAd is
formul ati ons. 25

selected from the group comprising fatty acids and their salts such as
for example stearic acid, magnesium stearate, calcium stearate,
calcium palmitate and sodium stearyl fumarate; long-chain alcohols
10  such as for example stearyl alcohol, stearic alcohol and cetyl alcohol;

and glycerides such as for example glyceryl-behenate.

25. Process for the production of a pharmaceutical or food form
comprising at least one active ingredient dispersed in a mixture of
15 glycogen with a polysaccharide other than alginate comprising the steps
of:
e mixing said glycogen and said polysaccharide with said active
ingredient, and
¢ producing the desired pharmaceutical or food form.

20
26. Process of production according to Claim 25, comprising the
steps of:
(i) mixing said glycogen and said polysaccharide with said active
ingredient,
25 (i) granulating the composition obtained in step (i) and drying the

resultant granulate,
(iii) mixing the granulate obtained in step (ii) with a glidant agent,
(iv) mixing the composition obtained in step (iii) with a lubricating
agent, and
30 (v) manufacturing the desired pharmaceutical or food form.
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27. Process of production according to Claim 25, comprising the
steps of:

(a) mixing said glycogen with a glidant agent,

(b) mixing the composition from step (a) with said active ingredient
and said polysaccharide,

(¢) mixing the composition from step (b) with a lubricating agent,
and

(d) manufacturing the desired pharmaceutical or food form.

28. Process of production according to any one of the preceding
Claims from 25 to 27, where said pharmaceutical form is selected from
the group comprising tablets, granules, pellets, capsules, lozenges and

pills.

29. Controlled release system for the preparation of pharmaceutical
or food formulations comprising a mixture of a glycogen with a

polysaccharide other than alginate as defined in Claims 2 to 15.

30. Use of a controlled release system comprising a mixture of a
glycogen with a polysaccharide other than alginate as defined in Claims
2 to 15 for the preparation of slow release pharmaceutical or food
formulations.



