A SLOW RELEASE FORMULATI ON BASED ON AN ASSCOCI ATI ON OF
GLYCOGEN AND ALA NATE Description Field of the
i nvention [0001] The present invention relates to a
control | ed-rel ease pharnmaceuti cal for
A SEOWERELEASE FORMUIATIGN BASER DN .%@?Pﬁﬁ%s@?&uo

particul ar, the inventi MGEALFes to a

DescriptioRnt r ol | ed-r el ease pharmaceutical fornulation
conprising at | east one active ingredient dispersed in

Field of the fARbritio conpri sing at | east one sl owrel ease exdpi ent
conprising an associ ation of at |east one gl ycogen and

[0001] 3ibe presars tnvetion reldtes tovacostrofipd-ralezsle Rbdraveutical forruiayert aafl thg grogass for the prep-

aration tr@redf. t he process for the preparation thereof. LOOOB]

[0002]  vtpeticyianthe) ievaitian (elptes forgontiplasielpasmPhemaase sl formuta '?'H”QP"S'"Q at least one

active ings¢dionf- disperantda B Werfﬂng éU?ﬁﬁP?"§ |S‘ﬁ relgse,aipent a‘t"i'*’aﬂ jociation of at

~ least one|glyepgen ghd at Iesp @tsaﬂ" ﬁgrf) e e preparatlon thereof.

[0003] MP'I? glartuﬂ:@d gefrww t a sl ?,le excl ép il?%an Zﬁomanon of at least
one 9|V°°§F’é?5‘g Iagqub%e ?lﬂlg&il% alk {_ngfeadh c')Tfe T ;6?5% fi grauon thereof.

state of 83%lL 1 ON to the act ive i ngr edi ent phar rmceutl caI
conposi tions for the adm nistration of drugs include

[0004] Wedidoh @qﬁé awgﬁ&%@&amgémca?&m%ﬁlb&k& vk Bdmidid¥@EdR bf drugs include auxitiary
SubstancE&g bit £Rkcvied@ve various inportant roles to play in the

[0005] PEcRRAS AR vRbudifortaM RiidsaCHia)ifthe PHRSKE Ufhd Mdhuate, pBBerddtion and use of

pharmacdiedl B@eRtdns.cal formul ations. [0006] Dependi ng upon

[0006] b&Rhding'upbretheiersie] gxtiieriissara tlessifibdmsilériedbiants, production excipients, preservative

excipient€ ¥@sdbia@imtecipiqpis@acdieleaerexdpienispi ent s, preservati ve

[0007] Excbiepts Bivinga pleesHitieratmnvise diyeptspihich ars uged ¢ incedagedigyolume of a pharmaceutical

formulatiamxabpqubeptstveich ﬁ@@ﬁ@? Jo absehiapd refain grolstie; ang adgorbetewhidh age used to adsorb gases,

toxins and pdcleds. conpri se dil uents, which are used to increa ase

[0008] _ Exeipieqts 13Yife 2 B0y igBTele 7R LBYRRRIE AFedin iRl dF%?ﬁ“ °f tablets, which prevent powders

from adh%%@,bat@ meéhes wﬁllperh:heasr thEI ?tglatt Qd“%'é% PI pactness to the phar-
g rp as |C|ze VIS EE difiers.

ts wi m
Ezzz;tlcﬂ{ﬂngt é QHH g d? l a?; tsefu r.pne.l |é]nn i ical preparations in
terms of ysn micr ﬂ;ﬁ C:P'? ?o 109 an tl% a(aédtlc e'rt%ls %H ihtlHcidle antibiotics
which pr en ‘éah %\ E a@g ch reddeédki datlon of the active ingredients,
hel le)iffé ehsable fé supd' r@é’c@cms d ke abtv@iRyredients.
and c
* [0010] F:t's R 5 Qdnhtid @Ie e ©5ed6 MaRUCIAGThablutidalT6rm more pleasant for patients,

and includeARVdafidgh, QGeém@rQ bitfooloingd§h&, Whi ch inpart conpactness

[0011] Afonk iR eﬂéﬁﬁénm%hl have alrold A réRas@britdaiive inglediedt tHergareodisaggrbgating agents,
which on @6Htdcl With bfogid iR leficdigd: dﬂsﬁaggrﬁéaﬂ&idf e pRarBacautidal fong Cang ipblymers, used as
coating sWBeEhdes &1as mafi€e @D hchiexity rpleasa bEthdx@ivengregieftivbisie chapdes vier time.

[0012] Trelpelymére muislg iisel td wodife orsantiohitye teltrasesdf atfive ingrpdiert are for example polyesters,
carbomerp belininse@eridphtbaléte, pycb:pmrqwlmgmg cqllyjose plymetidcrytatea gihyd agllulose polyoxyethylene
and crosspinked ipalgslacchanides: obi ol ogi cal , t oxi col ogi cal and

[0013] Eheevcallyeneciies pobespepidenal plarpdgiesusi es, {97 BAMBle.SIFESh s components (amylose
and amylepaetinljiavs had gregmpqgﬁssmre%wpa@ p@algsp 8 eH' narp—toxnc and biodegradable properties.

[0014] S patenb?: ﬁ?gq?gcnbe&ﬂqlow%?l%ﬁfﬂga factlve ingredient
and acrozfé@'fegaa??rg%ﬁbtmed{fﬂ@ =EPPY RN P ReT gﬁ?sqa%&%%%’%‘ figor 2:3-dibrome-

'propanol | s bl e

ITLEt a anQh !f ti %%Féagl excuplent based on
g:::ci]wnp k\g § n‘iﬁgﬁipa slf agsst fﬁCeSS nrseﬁgregaa lor%eéﬂsge tep of desalting, a
?;?l?lg " T Hbé ﬂ%@tos e%é»%ﬂﬁ wfu@lr th@éf&slsfﬁmn% step is carried out

before the%g n s% d@é&ﬁﬁé& h&%nallé WRAERR Feageht e (56d iRibWAPand a material having
better slovd Qsli tfN3@Ng the exci pients which have a role

[0017] AnGthE ﬁrﬁﬁaeof %pi%ﬁ@us@@ih it Prap&ration df sRiMrelbd3e bral fé@lations are alginic acid deriv-
atives, andl inpa@QlI=e 88t $aRSwithGREL HetalsMAighlt 268 isaBpch@rier sbiiphising B-D-mannuronic acid and
a-L-glucubhn@ L&inkeatl by featis d51-2 Glg0sidet@hds: Shdiagdpiratas exvartadffrotiverious types of algae
and the iR SFRr@Bididl Merosdcoliaie rasidliepaldytimarsequenss dtth@ghaio dertendrgon the nature of the
original algdibst ances or as matrices for achieving rel ease of the
[0018] Ratechis BB 1i365985ANEYR 3.64i74 hdestribmtye sreparation of imituresjopdign alyfgie and calcium
sallts for the@lepareto oflviwriélgase sharmacerticabidrmuatiens. cont rol t he rel ease
[0019] L{ﬁ‘pa@cﬁ;&é%SﬁGﬁgqc@gﬁ golid ska«f-relegsglphqggg@ﬂqch@ f%ql%;@%stogrp@smg an active ingredient
and a mixgeerohendiem glgingte pd sodiwr andcalciyp RIGREE-at e,

hydr oxypr opyl net hyl cel | ul ose,_ pol ynet hacryl at es,

et hyl cell ul ose, polyoxyethﬁlene and- cross-1inked

pol ysaccharides. [0013] Chem cally-nodified

pol ysaccharides of plant origin such as, for exanple,



[0048] The marine al gae nost frequently used belong to

t he speci es Ascophyllum Durvillaea, Ecklonia,

Lam naria, Lessonia, Macrocystis and Sargassum [0049]

Choi ce of the type of alga is based on econonic
[0020] C OR&t shpkcatoh MO 7/aEB3Ddekdibea fonhildlion sinfllarad toeé abateavhicioatib eaniprises the presence
of an org&rit dalbexylahakili totaysist dissgietion oRnhattve ingddiant gfadadaretutehose
[0021] WiheateGtQISt 200 1831gT EmtilemeratenVOr?H1836) desslehs lapordreited-saispeeisaliet comprising
a betalaglagi antitiotic 7 thdactietingesdieny @hd 4 migtuggrobedinm jalgigate pEOBERan gum, which depending
upon thAkiganitnef diliests effetssiaeer otfatty refiasqré s peilye ingrediefhopped al gae
[0022] | hFam#re59.2PaP9or] B04lescrirss §1g Progepre’ P rejpassrd fhﬁ‘?ﬁh‘"'"e from'a formulation com-
prising gogiur glgiaete and\spleipm phlarigier H'&i'ﬁi\“@mt‘:ﬁ%"dﬁln ?’l?éli rét' T es ﬁ% oprd by 14

[0023] ¢ fpucoge é pa't/%‘%f'\?egf e ﬁ’@‘“f’B"i‘ ‘iS’f“ f?
glycos:cteﬁ) d§ gglléco f f h num er and degree of
e m

branchl n r ing cies fromw |ch It IS rwelght of natural
glycogea ﬁ }S he order. o&%ﬁi rfIt E In n eéJ 8cb en |s a a ?o em 8 nin, an enzyme
correlate& WItH Eer]ulérg‘ QJS é? %ﬁ @f‘l Tille qﬁahKlIoﬁa rﬁllner}{lal | pﬁzndis%n the presence
of grea Tesde QFF@&@:Q&‘% &AL thq en expressed as ppm) and
reducin é LEPeEntEP 6§1 4!3 ds&lbed iohSualit) B MLEIOWGItrS&h Ehdir@f)cihgSsugars content.
[0024] al%gén% ched bseé;ll embifent (@& 83&Red iher- 8@ 18l 505)HaH 2| hydﬁia[lrhg&'@ent (as described in
JP-A-8830%0 8bd) @ 1R @bt iAdubtd), dsSantab@ive @O fﬁoddxhcﬁstﬁ)l ardds b Rurlida@nt and lubricant in
ophthal®ia bskitibrastescandinpaeaavdonatm).and again dried, with the

[0025] f THempblicaMDhas hotedxbhit thensial-gHlcase fermulptdOSKkhpwiTih the ailt géva albmy disadvantages.
[0026] NEtieNistlisadyertiage fesintelpenmetatiilityagd redredupbildpdd ermppsifipes poinisiging gixtures of sodium
alginatesodi¢alsivmahiti prebiably bdoaytse efithye high F%Ptb'yyppétheﬁlglaat?ﬁo eieien igng t

[0027] rgectyd digaskantage epvriptiesia telafiely shortireicasayirafis whighdoeg Aot agkrdipgssible to prepare
single dﬁ‘b‘épiﬁﬁf‘ar@@f@ﬁ'caéoﬂf"é?{'m@@ﬁﬁ‘pﬁ for ?Q;rtlr&cérgqoa ﬁﬁ\(‘g@gﬂaﬁ &t %/erbrlnultl-day doses (i.e. for
adminisEaipihPice e M4 ?Fé”" As menti revi ousl.y,

[0028] an@ fhmi q_{sag\@pﬁge cgm ry};’% 3\2 ’% B ?el €l zero kinetics profile
(i.e. reljﬁ ﬁ,&ﬁl ta?t 6.'1,5(?) thear8 Fﬁe éﬁlﬁj eing ir mm a then re ucu}gsor a release rate which is
initially viery, Jow ane gL BOreas ey P s t%W“”“ﬁ% o c':eoaﬁp?n %%ss SOdI um

Defmt:QnsD rmnnur onat e and SOdI um a- L- gl ucuronate units. The

odi um al gi nate preferably used in the present

[0029] i FQ)Y BB birPRed @ ShifdABbRA bhdthe YROEHY clatfs tReicMPBs0diRlioRin@Addd to mean a
mixture SF@GhsRRits Qﬁllﬂgﬁmuch Jdnes o‘?ﬂdbdﬁ@l@dtr@étﬁaﬁ]&ir&tﬁ&ﬂ ligophilic/pelar, or covalent nature are
formed iPdRRER br ih ByeBhbiRGonaYy be characterised by the
viscosity of its 1% by wei ght aqueous sol ution. The
Summavy & ¢@dnveytiamay vary within the range from50 to 1500
cPs, wthin which a distinction may be nade between
[0030] |S@vqpn§amggyc(i)5 fenfican| hgh feandethat the apdegiation A gaéleeqt 87 Agogep arpiy least one alginate
with alkay%eanwerplwﬁ#s\ﬁb@e%tmsharegvrwattoegfq hydiogel apd,pyseapientdpyinnjhpreot, makes it
possiblefieprastyes Sopreleagpehapiagey ?ﬁfgeww%"?%p 'h'!éf' agve et g g geid association
?:Ozg?lﬁmlgqgggrg;égﬁgqugbo @g}g ed| émlﬁ |? comgnsmgfa? or% active ingredient dis-
g g L ITI‘% fT] {at least one glycogen

persed p one w-rel ase excipient 1isi assqcla
"1Pﬁ/‘§a al“;%)e ol 85 ’Ip cY al ©a1°gi na

and at I a ton al ate wit

[0032] i& Q)a) (o] d a {h %h girsa@ tléapfo a%ﬁfhb td tﬁ‘é’ﬁ&gnt @Nerfbrs stable over
time and £ E :{1 %919 { es ol‘ﬁlnﬁu%&k Eﬁ&poratlng calcium alginate.
[0033] h iﬁe ng to the presentinvention is able
to releask’ {h9£(§ g(e'ahent(/vmﬁ@lgﬁe ﬁ%tl&yﬂh% @b&%lﬁlw Hﬁl’aﬂ) ordS t841R (o'shy constant overtime.
[0034] AdAHeBnod) the ARPI3aht (4¥TbicplcE %ahﬁle&e @FMAe Adtitkk ingradient {akHa ptafe dvr a period of
twelve offh@PRIUR] thi@naRihg $ityR daiyI6S o inLilayie-Eag daxe ddrmigjsttationtplagsible (depending upon the
bioavaildpilitg sftt aclivegretiera) t he rati o by wei ght between the

[0035] g anotbg@speatrite frésentaventiorediso relateslteasiatreldasa sxcipipalifes the preparation of pharma-
ceutical fatngiatians edmprisinganekweriativh pf 4 ésestornalBogen @ndai dpagt@nedginatipyil alkaline-earth
metal safts: ef er abl y bet ween 90: 10 and 30: 70, and even nore

[0036] m @méheagﬁpect [Sieet Rigse ingepligrrelgigs| topragess fcrr(y@%(]ducpﬁréof a slow-release excipient
comprisiag a-Aspqsiatios Hf ptHeaskpeng|glveogen and at éeast ore Flﬁ'@atf) W&@Iﬁme—ear’th metal salts which
comprisgs figEl§P§¥n are sel ected fromthe gr oup of the

(a) di ﬁr@v 1 SO b e tzo{nl tgoogefg agf ﬂlc{lalflmast onea na{nmaslln: Ergqiihc H‘mhum
(b) a %rgﬁsa ?f an alka T%ea tgl )2”8’.1 Is sa ble in ﬁa?é |I09ri‘l at os
sul phi tes, car bonat es, b| car bonat es, phosphat es and SO
on. Specific exanples of alkaline- earth metal salts
are magnesi um chloride, calciumchloride, strontium
chl oride, bariumchloride, r?agne3| um brom de, cal cium
brom de, barium brom de, strontium brom de, barium
i odi de, calciumiodide, strontiumiodide, nagnesium



[0089] A solution in distilled water containing the
percentage in WN of polyner ingredients indicated in
Tables 1-4 belowin the ratio indicated in Tables 1-4
bel ow was prepared in a 500 m beaker with vigorous
(© s'Eﬁﬁg”tﬁJ‘éam%dr&%th hddh and SBRRY it thstBhdlinting eyiRphific ricdiutiigblOwith the formation
of aRfarde@Tnd (Or Bal 2 or Srd 2 if otherw se indicated)
(d) ddRIrAsldRkaidMydrdyel. quant ity indicated in Tables 1-4
bel ow, stirring for approximtely 1 hour, and then
[0037] alht aplicagt Hagotséramdchabtieprodesi T produttion Béverding foritetpresent igfentipn is economically
advantadepaly, is pedily syit@B:3d Jndtrie! ahyidatioy bds highrerpdveiiityans! prpycagp slow-release excipient
which mejenitprssibléiomrsgesn ebaradoguting! foaep harindimerRved gey-Talras ARPPESH: ent
~in the proportions indicated in Tables 1-4 bel ow and
Brief des¢riptiomefahaflodtesd with distilled water in a nortar.
[0092] The granul ate so obtained was dried in a stove
[0038] ynder vacuum at a tenperature of approximtely 50 -

iGN TS proflL BH el Lbilexfide 51 eved to the
PP R S *zBs%% =865 “250 m

Figurﬁ showst oﬁe Bt {: ple .
Figu G e riELE pFon ar tgﬁzﬁgﬂ AN ih BEhpe@nverted into

FigutePRUhEhSind Sk A3 pRndb AL 1450 PfifBRnBle 52 pressure of 2.5

Figut Eidse gmm RHLESSs 22 BP0k edspr 6D ( Conpari son)

Figu['&ﬂs?l%s_ tHd ¥le 420 biiiBior tatilgls BHNE P is Examplelie rati o i ndi cat ed

were mxed with the active ingredient in the
Detailedte@gHptibn 6Mite invedtieat ed i n Tables 1-4 bel ow. [0095] 250
ng aliquots were then taken and converted into tablets

[0039] Tbé mresent inbigntioranerafare piptesis a plmacqfieatiarmplatiop ponprisingatprsyppgetive ingredient
dispersefl pra n@trpbawprisig at legENOMPR Ergeas X pRiePAEITBFSINgRN pERBFUPLO! FLiggst one dlycogen
and at lep OB oinAel plainagarth mejplsels: from 1 to 6 containing the
[oo4o]  rasiliers e dne peeserd i sslior g el sp o g adeTR i SEHE 7 Prepalstion of pharm-
ceutical ofmpieiels FRIPPRANCTOBEIET ' HIEBT 8"V 458 “HEY IV TRYEL: Eheh e e
[0041] ggl&jc\/\%&sn uté{dgr% gist]a%gpf\gern xo(r:1 I?ilfgjaéi?(? fromT%f éfcogg‘rf Whi ((:Qr) be extracted from
animals %l ungi. ? S g particdtar 9 IﬂR‘/?}”tilu ul @HW%I 8 I v Hciatfd) Stk Qﬁérﬁcularly useful
source o Igf)\?ﬁ e 2 BJ;H eUh 3 E%uefr)! 0 LUBY thst MddoRaih 8 r&aéraBle amount of
glycogen%ga /e ge een Qb 104 9941 WBIgRS SfHeF atufal BoubeCoBylycoddn thcilie other bivalve
molluscs .cﬁﬂg, Bldidpd) sc(rr@dpéc@@ ofﬂa}tropods or sed 9nails|, QucMoap mhgéﬁmreﬁiwla fomicata, the
slipper liISEYULs vl ad tHNrgads ofvertebrad akfmale twhistEard itg intytlicert such\bdAfie IRE and muscles.
[0042] 38e aﬁ:ogen used in the present invention may be used as obtained from extraction processes or may be
treated in subsequent purification processes. As already mentioned previously, the quality of a commercial glycogen
will depend on the presence of a greater or lesser quantity of protein residues (measured in terms of quantity of nitrogen,
expressed as ppm) and reducing sugars.
[0043] For the purposes of the present invention it is preferred to use a glycogen having a low reducing sugars and
nitrogen content. Examples of commercial products preferably used in the present invention are glycogens produced
and distributed by Sigma-Aldrich.
[0044] Preferably the glycogen used in the present invention comprises less than 1% by weight, and more preferably
less than 0.25% by weight of reducing sugars measured according to the method of F.D. Snell and Snell, "Colorimetric
methods of analysis", New York, 1954, vol. lli, p. 204.
[0045] Preferably the glycogen used in the present invention comprises less than 3,000 ppm of nitrogen, more pref-
erably less than 1,000, and even more preferably less than 100 ppm of nitrogen, measured by the Kjeldahl method.
[0046] Preferably, the glycogen used in the present invention is Polglumyt™ glycogen, the trade name of a depro-
teinated glycogen produced and distributed by A.C.R.A.F. S.p.A., Rome, Italy, and obtained using the purification process
described in patent EP 654048B1.
[0047] The alginate used in the present invention is obtained by extraction from marine algae.
[0048] The marine algae most frequently used belong to the species Ascophyllum, Durvillaea, Ecklonia, Laminaria,
Lessonia, Macrocystis and Sargassum.
[0049] Choice of the type of alga is based on economic considerations associated with its alginate content and its
ability to gel. Preferred algae are those which contain a greater content of readily extractable alginate with better gelling
properties.
[0050] Alginate is extracted by dispersing the chopped algae in a hot alkaline solution, generally sodium carbonate.
Within two hours the alginate present in the algae dissolves in the form of sodium alginate and the solution becomes a
pulp which also contains the insoluble parts of the algae, mainly cellulose. After dilution in order to reduce its viscosity
the pulp is pre-filtered using diatomaceous earth and then filtered in a filter press. The resulting solution is then acidified




23 23 23 (c): Conparison (1): Invention Pol gl unyt:

gl ycogen conprising.less than 60 ppm of nitrogen and
| ess than 0.25% by wei ght of reducing sugars prepared
in accordance with the procedure described in EP

to releadfb ik achl Fibd) 3 the S aug isthH dyaih Bisdolvedih bk@m&tloﬁbfg;a@um carbonate and
again dﬁéHS/ﬁtﬂ&ie?o)’méﬁf)n drb&ivaagialeut i on at 25C approxi mately 250

[0051] CFRE algiMadwdiriGisetiimpiSh@ibmy il pebséntifventivh i sddaoitalginete, bst agyoer type of alginate
salt maybk @Bprd2dbb Bat it is[sQI0 ki anBaload reedilim, sBgh a4 for &xampieipoBissiwr alginate or ammonium
alginatesubj ected to dissolution tests in phosphate buffer

[0052] (AdBRnidEdpteyiofstyralgiicadis axpaimepapmbyising writped B-Rtaairanlg a¢d 45 p-L-glucuronic
acid. As\agbngequeriice.godjurf gginatdgemprisesgoding fHD-reanauronale af"b?‘)d‘t'"ﬁ g@L-glucuronate units. The
sodium glgirpid AFfeTeply2Sediie xgesetheer@?ndﬁm faql@ulﬁfﬁve}SPt@@)s (§0%and 600,000 Dalton.

ty f

The sodblm@jpé'@tep@d Héhqurfqeptdqxprttlort Ha n%ﬁq a % by weight aqueous
solutuonﬂ'@g glisosflté mfxgbv rv@ %l‘hé rafn |to 1 a,lmﬁ a stmc:t; rte made between
Iow-vus al l | rttge rH frPTn|SEI P m-l-VéSB?SI f&na es I|n (}t\}\(/a Wg? 200 to 500 cPs,

and h|g nat
[0053] Lo ates al e e re é:;)resgr(tm)'e Tdnr@(am les of commercial
Lh ’7' L e Zé‘géﬁoaé VAR e, ot KOBsole, Kolocto

alglnate g{g g&: igeq
(market ceutlc 1s) é %rkete I?y FNﬂ’?B o'i’olymer gl%m A2158 &9 Af033 (marketed

by Sigma-AIdnch).

[0054] In preparation of the association according to the present invention the ratio by weight between the glycogen
and the alginate (calculated as sodium alginate) is preferably between 90:10 and 10:90, more preferably between 90:
10 and 30:70, and even more preferably between 85:15 and 50:50.

[0055] The alkaline-earth metal salts used in the present invention are selected from the group of the water-soluble
salts of magnesium, calcium, strontium and barium. The choice of salt is not particularly restricting. Useful examples
are halides, sulphates, sulphites, carbonates, bicarbonates, phosphates and so on. Specific examples of alkaline-earth
metal salts are magnesium chloride, calcium chloride, strontium chloride, barium chloride, magnesium bromide, calcium
bromide, barium bromide, strontium bromide, barium iodide, calcium iodide, strontium iodide, magnesium sulphate,
magnesium carbonate, calcium bicarbonate, magnesium bicarbonate, barium bicarbonate, or calcium dihydrogen phos-
phate. The salts preferably used in the present invention are calcium chloride, calcium bromide, barium chloride, barium
bromide, strontium chloride and strontium bromide.

[0056] The quantity of salts of alkaline-earth metals used in the association according to the present invention is
preferably between 0.050 and 5.000 millimoles, more preferably between 0.100 and 2.000 millimoles, and even more
preferably between 0.100 and 1.000 millimoles per gram of glycogen/alginate mixture.

[0057] The active ingredient used in the present invention is selected from the group of active ingredients which can
be administered orally. The present invention is particularly useful with active ingredients which require controlled ad-
ministration over a period of time of more than 12 hours, preferably equal to or more than 24 hours.

[0058] Useful examples of active ingredients are selected from the group comprising analgesics, antipyretics, antibi-
otics, antihistamines, anxiolytics, anti-inflammatories, antacids, vasodilators, vasoconstrictors, stimulants, decongest-
ants, anticoagulants, antiarrhythmics, hypoglycaemic agents, diuretics, antidepressants, antiasthmatics, anti-emetics,
and antihypotensive and antispasmodic agents.

[0059] Specific examples of the active ingredients preferably used in the present invention are ibuprofen, paracetamol,
prulifloxacin, levocetirizine dihydrochloride, lorazepam, naproxen, ranitidine hydrochloride, isosorbide, naphazoline ni-
trate, pyracetam, ticlopidine hydrochioride, propaphenone hydrochloride, glimepiride, furosemide, trazodone hydrochlo-
ride, flunisolide and dimehydrinate.

[0060] The quantity of active ingredient used in manufacture of the pharmaceutical fomn according to the present
invention is preferably between 5% by weight and 60% weight relative to the total weight of the pharmaceutical form,
more preferably between 10% and 50% by weight, and even more preferably between 20% and 40% by weight.
[0061] The pharmaceutical form according to the presentinvention may also contain other pharmaceutically acceptable
excipients in addition to the slow-release excipient according to the present invention. By the term pharmaceutically
acceptable excipient is meant, inclusively without any particular limitations, any material suitable for the preparation of
a pharmaceutical composition which has to be administered to a living being.

[0062] Such materials, known in the art, are for example anti-adherence agents, binders, disintegrating agents, fillers,
diluents, flavourings, colouring agents, fluidisers, lubricants, preservatives, humectants, absorbents and sweeteners.
[0063] Useful examples of pharmaceutically acceptable excipients are sugars, such as lactose, glucose or sucrose,
starches, such as comn starch and potato starch, cellulose and its derivatives, such as sodium carboxymethyl cellulose,
ethyl cellulose and cellulose acetate, gum tragacanth, malt, gelatin, talc, cocoa butter, waxes, oils, such as peanut oil,
cottonseed oil, safflower oil, sesame oil, olive oil, corn oil and soya oil, glycols such as polypropylene glycol, polyols,
such as glycerine, sorbitol, mannitol and polyethylene glycol, esters, such as ethyl oleate and ethyl laurate, agar agar,
and so on.

[0064] The pharmaceutical form according to the present invention may be any composition which is useful for the
controlled oral administration of an active ingredient such as for example suspensions, emulsions, powders, tablets,



67 8 75 9 82 (continued) 1(0) 2(c) 4(9 5(9

60) Tinme (hours) % of drug released 10 88 11
93 12 96 13 98 14 100 (9: Conparison (9:
I nvention

granulates, pellets, capsules, lozenges and pills.

[0065] Preferably the pharmaceutical form according to the present invention comprises an enteric coating which is
resistant to the gastric environment and which promotes onset of release of the active ingredient in the intestinal tract.
[0066] According to a further aspect the present invention relates to a process for producing a slow-release excipient
comprising an association of at least one glycogen and at least one alginate with salts of alkaline-earth metals which

comprises the steps of:

(a) dissolving the said at least one glycogen and the said at least one alginate in a hydrophilic medium,

(b) adding a salt of an alkaline-earth metal which is soluble in the said hydrophilic medium,

(c) stirring the said hydrophilic medium and allowing it to stand until the hydrophilic medium gels with the formation
of a hydrogel, and

{(d) dehydrating the said hydrogel.

[0067] The total quantity of glycogen and alginate (calculated as sodium alginate) added to the hydrogel preparation
is preferably between 1 % by weight and 20% by weight relative to the volume of the hydrophilic medium, which preferably
comprises distilled water, used to dissolve them. More preferably the quantity lies between 1% and 15% (w/v), and even
more preferably between 1% and 10% (w/v).

[0068] The preferred hydrophilic medium is distilled water, demineralised water or deionised water, which is preferably
sterilised, for example by exposure to ultraviolet rays.

[0069] Dissolution is preferably carried out with stirring, by means of a mechanical or magnetic stirrer, depending upon
the scale of the production process.

[0070] Dissolution step (a)is conveniently carried out atroom temperature. The temperature of the hydrophilic medium,
preferably purified or distilled water, may be higher than room temperature in order to further favour the rate of dissolution.
Preferably the temperature is in any event less than 50°C.

[0071] Step (b) of adding the salt of an alkaline-earth metal comprises the addition of the salt in the solid phase or,
preferably, in aqueous solution. The concentration of the alkaline-earth salt in the solution added is preferably between
0.01 N and 1 N, preferably between 0.05 and 0.5 N. The quantity of alkaline-earth salt added to the glycogen and alginate
solution obtained in step (a) is preferably between 0.050 and 5.000 millimoles, more preferably between 0.100 and 2.000
millimoles, and even more preferably between 0.100 and 1.000 millimoles per gram of glycogen/alginate mixture.
[0072] The alkaline-earth salt is added with stirring. After addition, stirring is maintained for a period of time in step
(c). The stirring time may vary, butitis preferably between 10 and 120 minutes, or preferably between 30 and 60 minutes.
After stirring, step (c) ends with a resting time, preferably of between 6 and 24 hours, more preferably between 8 and
16 hours. During this step the alkaline-earth metal ions, preferably selected from calcium, barium and strontium, promote
the creation of an association between glycogen, alginate and the metal ions themselves with the formation of bonds of
various kinds (which may be covalent, ionic, electrostatic, hydrophilic, lipophilic or polar), individually or in any combi-
nation, and a sol-gel transition with the formation of a hydrogel.

[0073] Inthe subsequent step (d) of the process according to the present invention the water present in the hydrogel
obtained at the end of step (c) is removed by conventional drying and dehydrating techniques until an anhydrous powder
comprising the slow-release excipient according to the presentinvention, comprising in a preferred aspect the association
of a glycogen and an alginate with salts of calcium, barium or strontium, is obtained.

[0074] The present invention also includes the process of producing a pharmaceutical form comprising at least one
active ingredient dispersed in the matrix comprising at least one slow-release excipient comprising an association of at
least one glycogen and at least one alginate with alkaline-earth metal salts, as described previously.

[0075] The present invention therefore comprises a process for the production of a pharmaceutical form comprising
at least one active ingredient dispersed in a matrix comprising at least one slow-release excipient which comprises the

steps of

A. preparing an association of at least one glycogen and at least one alginate with alkaline-earth metal salts,

B. mixing the said active ingredient with the said association,

C. optionally, adding at least one further pharmacologically acceptable excipient, and

D. producing the pharmaceutical form selected from the group comprising suspensions, emulsions, powders, tablets,
granulates, pellets, capsules, lozenges and pills.

[0076] Preparation of the association according to step (A) is preferably carried out as described above. Step (B) of
mixing the active ingredient is preferably carried out after formation of the association until a homogeneous dispersion
is obtained.

[0077] However step (B) of mixing the active ingredient may also take place during the step (A) of preparing the
association. In this case the active ingredient may be added before, during or after any of steps (a), (b), and (c) described
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Procedure B (Comparison)

[0087] The polymer ingredients in the ratio indicated in Tables 1-4 below were mixed with the active ingredient in the
proportions indicated in Tables 1-4 below, and then granulated with distilled water in a mortar. The granulate so obtained
was dried in a stove under vacuum at a temperature of approximately 50 - 60°C overnight, ground in a mortar and sieved
to the desired particle size (0.125 mm).

[0088] 250 mg aliquots were then taken and converted into tablets using a hydraulic press at a pressure of 2.5 tons/cm?

for 3 minutes.
Procedure C (invention)

[0089] A solution in distilled water containing the percentage in W/V of polymer ingredients indicated in Tables 1-4
below in the ratio indicated in Tables 1-4 below was prepared in a 500 ml beaker with vigorous mechanical stirring.
[0090] A 0.1 N aqueous solution of CaCl, (or BaCl, or SrCl, if otherwise indicated) was added in the quantity indicated
in Tables 1-4 below, stirring for approximately 1 hour, and then allowing to stand overnight with the formation of a hydrogel.
[0091] The hydrogel obtained was dried, ground, homogeneously mixed with the active ingredient in the proportions
indicated in Tables 1-4 below and then granulated with distilled water in a mortar.

[0092] The granulate so obtained was dried in a stove under vacuum at a temperature of approximately 50 - 60°C
overnight, ground in a mortar and sieved to the desired particle size (0.125 mm).

[0093] 250 mg aliquots were then taken and then converted into tablets using a hydraulic press at a pressure of 2.5

tons/cm? for 3 minutes.
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Procedure D (Comparison)

[0094] The polymer ingredients in the ratio indicated were mixed with the active ingredient in the proportions indicated

in Tables 1-4 below.
[0095] 250 mg aliquots were then taken and converted into tablets using a hydraulic press at a pressure of 2.5 tons/cm?

for 3 minutes.
.EXAMPLE 2

Preparation of tablets 1-6

[0096] A series of tablets from 1 to 6 containing the ingredients in Table 1 were prepared using the procedures indicated
in Table 1. The active ingredient used was trazodone hydrochloride.

TABLE 1

1(9) 2(°9) 3(9 4(°) 5(%) 6()
Polymer Polglumyt | Polglumyt | Alginate | Alginate | Polglumyt/ Alginate | Polglumyt/ Alginate
Ratio 100 100 100 90/10 90/10
Procedure A B B C B C
0.1 N CaCl, - - - 15 - 10
solution (ml/100
mi)
% polymer in 2 - - 2 - 8
solution (WN)
% activeingredient | 23 23 23 23 23 23
(WIW)
(¢): Comparison (1): Invention
Polglumyt: glycogen comprising.less than 60 ppm of nitrogen and less than 0.25% by weight of reducing sugars
prepared in accordance with the procedure described in EP 654,048.
Alginate: sodium alginate from brown algae, viscosity of the 2% solution at 25°C approximately 250 cPs. Manufacturer
Sigma-Aldrich. Manufacturer's code SIGMA A2158.

[0097] Tablets 1, 2, 4, 5 and 6 were subjected to dissolution tests in phosphate buffer (USP XXIH) for a period of 24
hours maintaining a pH value of 6.4 for the first hour and 7.4 for the remaining 23 hours. The granulate in preparation
3 proved to be difficult to process and it was not possible to prepare the corresponding tablet.

[0098] The results are illustrated in Table R1 below and in Figure 1.

TABLE R1

10) [ 29 | 4¢) | 50) | 60)
Time (hours) | % of drug released
77 81 14 48 14
100 | 100 | 50 89 30
67 | 100 | 37
72 43
51
59
67
75
82

Qi N|lO|lO| DWW [N =
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{€): Comparison (!): Invention

Polglumyt: glycogen comprising less than 60 ppm of nitrogen and less than 0.25% by weight of reducing sugars
prepared in accordance with the procedure described in EP 654,048.

Alginate: sodium alginate from brown algae, viscosity of the 2% solution at 25°C approximately 250 cPs. Manufacturer
Sigma-Aldrich. Manufacturer's code SIGMA A2158.

[0101] Tablets 7 to 10 were subjected to dissolution tests in phosphate buffer (USP XXIII) for a period of 24 hours
maintaining a pH value of 6.4 for the first hour and 7.4 for the remaining 23 hours.
[0102] The results are illustrated in Table R3 below and in Figure 2.

TABLE R2

7() | 8(%) | 9() | 10()
Time (hours) | % of the drug released

1 20 11 16 48




TABLE R3 110 12(9 13(9 Tine (hours) % of drug

released 1 16 41 31 2 31 82 59 3 40 86 71 4 44 88 79 5
49 84 6 56 88 765 91 8 76 93 9 94 95 10 97 97

11 100 98 12 100 (9: Comparison (I1):

(continued)
7€) | 8@ | 90y | 10¢)

Time (hours) | % of the drug released

2 35 21 31 89

3 38 24 40 100

4 41 28 44

5 43 98 49

6 46 | 100 | 56

7 49 65

8 51 76

9 53 94

10 55 97

11 57 100

12 59

13 60

14 61

(¢): Comparison (!): Invention

[0103] ThedatainTable R2 clearly show thattablets 7 comprising mixtures of glycogen and alginate prepared according
to procedure A do not show good release kinetics and the matrix tends to not give up all the drug present in it. In addition
to this, tablets 8 and 10 comprising mixtures of glycogen and alginate prepared according to procedures B and D
respectively showed no slow-release properties. Conversely, tablet 9 comprising the association glycogen-calcium chio-
ride-alginate according to the present invention showed slow-release properties with kinetics of almost zero order over

a period of approximately 11 hours.
EXAMPLE 4

Preparation of tablets 11-13

[0104] A series of tablets from 11 to 13 containing the ingredients in Table 3 were prepared according to procedure

C. The active ingredient used was trazodone hydrochloride.

I nventi on

TABLE 3
11() 12(%) 13(%)
Polymer Polglumyt/ Alginate | Amylopectin /Alginate | Starch/ Alginate
Ratio 80/20 80/20 80/20
0.1 N CaCl, solution (ml/100 ml) | 6 6 6
% polymer in solution (WN) 2 2 2
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(€): Comparison (): Invention

[0107] The data in Table R3 clearly demonstrate that tablets 12 and 13 comprising mixtures of amylopectin/starch
with alginate showed no slow-release properties even if prepared in accordance with procedure C. Conversely, tablet
11 comprising the association glycogen-calcium chloride-alginate according to the present invention again showed slow-
release properties with kinetics of virtually zero order over a period of approximately 9 hours.

EXAMPLE 5

Preparation of tablets 14-21

[0108] A series of tablets from 14 to 20 containing the ingredients in Table 4 were prepared in accordance with
procedure C. The active ingredient used was trazodone hydrochloride.

10
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38 21 4 48 40 43 34 36 46 41 23 5 53 47 51 38 39 55 44
26 6 59 57 61 43 44 60 46 29 7 65 68 69 48 50 68 50 32
8 73 82 78 54 55 75 53 34 9 80 96 86 59 60 81 55 36 10

[06109] Tablets 14 to 21 were subjected to dissolution tests in phosphate buffer (USP XXIHl) for a period of 24 hours
maintaining a pH value of 6.4 for the first hour and 7.4 for the remaining 23 hours.
The results are illustrated in Table R4 below and in Figure 4.

TABLE R4

1a0) | 150) | 160) | 170) [ 180) [ 180) | 2009 | 210)
Time (hours) | % of drug released
1 11 15 11 11 12 13 17 15
2 36 26 24 20 21 28 33 19
3 42 35 34 28 29 41 38 21
4 48 40 43 34 36 46 41 23
5 53 47 51 38 39 55 44 26
6 59 57 61 43 44 60 46 29
7 65 68 69 48 50 68 50 32
8 73 82 78 54 55 75 53 34
9 80 96 86 59 60 81 55 36
10 88 100 | 92 65 65 85 56 38
11 94 96 69 70 91 59 40
12 98 99 73 74 97 61 42
13 100 100 | 76 77 100 44
14 79 80
15 82 83
16 85 86
(¢): Comparison (!): Invention

[0110] The datain Table R4 clearly demonstrate that tablets 14-21 according to the present invention comprising the
association of glycogen-salt-alginate according to the present invention again have slow-release properties with kinetics
of almost zero order over a period which in the case of tablet 17 amounted to 21 hours.

[0141] Variationsinthe qualitative and quantitative ratios between the various components of the slow-release excipient
according to the present invention and/or between various components of the tablets according to the present invention
proved not to be critical. Conversely, tablets comprising the association glycogen-salt-alginate according to the present
invention with glycogen/alginate ratios other than 80/20 (for example tablets 18 and 19) or with a different salt (tablet
20), or again with a quantity of active ingredient of more than 23% (for example tablets 17 and 18) showed slow-release
properties which were identical to or superior to those of the tablets evaluated in the preceding examples.

EXAMPLE 6

Preparation of tablets 22-25

[0112] A series of tablets from 22 to 25 containing the ingredients in Table 5 were prepared using the procedure and
the active ingredient indicated in Table 5.

TABLE 5
22(%) 23(%) 24() 25()
Polymer Polglumyt Polglymyt /Alginate | Polyglumyt/ Alginate | Polglumyt/ Alginate
Ratio 100 80/20 80/20 80/20
Procedure B B Cc C




88 100 92 65 65 85 56 38 11 94 96 69 70 91 59 40 12
98 99 73 74 97 61 42 13 100 100 76 77 100 44 14
79 80 15 82 83 16

{continued)
22(%) 23(°) 24() 25()
0.1N CaCl, solution (mi/100ml) | - - 12 12
% polymer in solution (WN) - - 8 8
% active ingredient (W/W) 23 PCTML | 23 PCTML 23 PCTML 23 NPSSN

(€): Comparison (!): Invention

Polglumyt: glycogen comprising less than 60 ppm of nitrogen and less than 0.25% by weight of reducing sugars
prepared in accordance with the procedure described in EP 654,048.

Alginate: sodium alginate from brown algae, viscosity of the 2% solution at 25°C approximately 250 cPs. Manufacturer
Sigma-Aldrich. Manufacturer’s code SIGMA A21 58.

PCTML: Paracetamol

NPSSN: Sodium Naproxen

[0113] Tablets 22 to 25 were subjected to dissolution tests in phosphate buffer (USP XXIlI) for a period of 24 hours
maintaining a pH value of 6.4 for the first hour and 7.4 for the remaining 23 hours.
[0114] The results are illustrated in Table RS below and in Figure 5.

TABLE R5

22(¢) | TABLE R5 23(%) | 24() l 25(1)
Time (hours) | % of the drug released
1 100 41 19 26
2 94 42 50
3 99 62 67
4 100 79 78
5 94 87
6 97 92
7 100 96
8 100
(¢): Comparison (): Invention

[0115] The data in Table R5 clearly show that tablets 24 and 25 according to the present invention, comprising the
association glycogen-salt-alginate according to the present invention, again showed slow-release properties with kinetics
of almost zero order over a period of 7-8 hours even in the case of drugs having a very high intrinsic release rate such
as paracetamol and sodium naproxen.

EXAMPLE 7

Preparation of tablets 26-27

[0116] A series of tablets from 26 to 27 containing the ingredients in Table 6 were prepared in accordance with
procedure C. The active ingredient used was trazodone hydrochloride.

TABLE 6
26() 27()
Polymer Glycogen O/ Alginate | Glycogen B/ Alginate
Ratio 80/20 80/20
0.1 N CaCl, solution (ml/100 ml) | 6 8
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Ratio 100 80/20 80
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14 100

(¢): Comparison (!): Invention

[0119] 260 g of the association glycogen-calcium chloride-alginate according to the present invention were prepared
in accordance with the procedure C described above using a quantity of polymer equal to 8% with a glycogen/alginate
ratio of 80:20 and with 12 mi of 0.1 N CaCl, solution and charged together with 173 g of trazodone hydrochloride into
a Glatt GCPG1 granulator in which the mixture was granulated with water and dried so as to reduce the moisture content
to less than 5% by weight. The granulation and drying conditions are shown in Table 6 below.
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Par acet anol .
[ OTABSE 6Tabl ets 22 to 25 were

subj ected to diq

(USP XXI'11) for
val ue of 6.4 for

remai ni ng 23 hot

in Table R5 bel ¢

TABLE R5 23(9 24
rel eased 1 100 4

79 78 5 94 87

Conparison (1):

Mgt | on tests in phosphate buffer
period—of—24h it ai ning a pH

MRE e or hous 353%9. " £ pr theg P
|ﬁ?papml@4].The rgs@ts are illustrated
W@ BftehperdtirgUr € 5.657ABLE R5  22(0)
(ve,_\,ZS(l) Trme—(hours)—9% of the drug
WeH926 2 94 42 503 99|62 67 4 100
GVetting¥m®2 7 10Q 9Yerigites | 100 (0):
TRMRRL Qfler 300 g

Pump velocity 10-15 rpm

Inlet air temperature 65°C

Granulation/drying

Processing time 10 minutes

Inlet air temperature 65°C - 55°C

Flap aperture 20%-25%

Granulate final temperature | 45°C

Final moisture content <5%

[0120] The granulate so obtained was discharged into a mixing drum. 2.1 g of Aerosil® (a glidant based on colloidal
silica produced by Degussa Agilent GmbH, Frankfurt, Germany) were added to the granulate, mixed for approximately
2 minutes, and then the resulting mixture was sieved through a 30 Mesh sieve and then mixed for a further 6 minutes.
6.4 g of PRUV® (alubricating agent based on sodium stearyl fumarate manufactured by JRS Pharma GmbH, Rosemberg,
Germany) was added to the resulting mixture and then mixed for a further 5 minutes. The mixture so obtained was

compressed in a model AMBS rotary tabletter with six stations and gravity feed.
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12. The pharmaceutical formulation according to any one of the preceding claims, in which the said
alkaline-earth metal salt is selected from the group comprising the water-soluble salts of magnesium,
calcium, strontium and barium.

13. The pharmaceutical formulation according to Claim 12, in which the said afkaline-earth metal salt is
selected from the group comprising magnesium chloride, calcium chloride, strontium chloride, barium
chloride, magnesium bromide, calcium bromide, barium bromide, strontium bromide, barium iodide,
calcium iodide, strontium iodide, magnesium sulphate, magnesium carbonate, calcium bicarbonate,
magnesium bicarbonate, barium bicarbonate or calcium dihydrogen phosphate.

14. The pharmaceutical formulation according to Claim 12, in which the said alkaline-earth metal salt is
selected from the group comprising calcium chloride, calcium bromide, barium chioride, barium
bromide, strontium chloride and strontium bromide.

15. The pharmaceutical formulation according to any one of the preceding claims, in which the said
association comprises a quantity of the said alkaline-earth metal salts of between 0.050 and 5.000
millimoles per gram of glycogen/alginate mixture.

16. The pharmaceutical formulation according to Claim 15, in which the said association comprises a
quantity of the said alkaline-earth metal salts of between 0.100 and 2.000 miliimoles per gram of
glycogen/alginate mixture.

17. The pharmaceutical formulation according to Claim 15, in which the said association comprises a
quantity of the said alkaline-earth metal salts of between 0.100 and 1.000 millimoles per gram of
glycogen/alginate mixture.
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I nvention EXAMPLE 8 Industrial preparation [0119] 260
g of the association glycogen-cal ci um
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sy, e et el B o oAty ey
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19.17r% Badbcditicazafianmn bycding fol auir ag in wiiicd tre s@H adtive GEDERMSDt is selected
%@ntﬂeabromp mmpmtngc hugbfq% m&zmre;lz%(\miﬂ aggh\?min‘kiw%%%qur?c‘hlqgée.
[aéqparaff@prg)fepégpl @eg@r (o] é,d é@ I_ G @a O u r e,Cp l'ﬁ , uciopt .me
tgﬁvggg%ggmg@;m%g {°§N?ftde-;§@"e§'f' e §°é‘rey!yr98°“'°”de-
conditrons are shown in Table 6 below. TABLES M xi ng
20. Mrhei phgrniatdicairforfiuRtidnegcdrdirgto aedsre W the pBYeding| ogimsaivhich comprises a
t @iy citherseid 5@ ivgsedisntg baleen S¥dpy wiiats andD50f; by eigh relative to the total
Quielght pitRP sBif PREATASPUISHI Y ' vel ocity 10-15 rpm I nl et
21.aB;re pkgmpc%[ﬂﬁgl nﬁulﬁi@r?ac%r@iné‘tloaw &Qéﬂg@&&gdi? RS SMPAking lalBast one
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" 22. The pharmaceutical formulation according to any one of the preceding claims, in which the said
pharmaceutical formulation is selected from the group comprising suspensions, emulsions, powders,
tablets, granulates, pellets, capsules, lozenges and pills.

23. The pharmaceutical formulation according to Claim 22, in which the said pharmaceutical form
comprises an enteric coating.

24. An excipient for the preparation of -slow-release pharmaceutical formulations, the said excipient
comprising an association of at least one glycogen and at least one alginate with salts of alkaline-
earth metals as defined in Claims 2 to 23.

25. A process for the production of a slow-release excipient comprising an association of at least one
glycogen and at least one alginate with alkaline-earth metal salts comprising the steps of:

(a) dissolving the said at least one glycogen and the said at least one alginate in a hydrophilic

medium,

(b) adding a salt of a soluble alkaline-earth metal to the said hydrophilic medium,

(c) stirring the said hydrophilic medium and allowing it to stand until the hydrophilic medium gels
with the formation of a hydrogel, and

(d) dehydrating the said hydrogel.

26. The production process according to Claim 25, in which the said hydrophilic medium is selected from
the group comprising distilled water, demineralised water and deionised water.

27. The production process according to either of Claims 25 and 26, in which the total quantity of the said
glycogen and the said alginate calculated as sodium alginate dissolved in the said hydrophilic
medium is between 1 % by weight and 20% by weight relative to the volume of the hydrophilic

medium used.

28. The production process according to Claim 27, in which the total quantity of the said glycogen and the
said alginate calculated as sodium alginate dissolved in the said hydrophilic medium is between 1%

and 15% (whv).

29. The production process according to any one of Claims 25 to 28, in which the ratio by weight between
glycogen and alginate calculated as sodium alginate is between 90:10 and 10:90.

30. The production process according to any one of Claims 25 to 29, in which the quantity of the said
alkaline-earth salt added to the glycogen and alginate solution obtained in step (a) is between 0.050
and 5.000 millimoles per gram of glycogen/alginate mixture.

31. The production process according to any one of Claims 25 to 30, in which the period of stirring in step
(c) is maintained for a period of between 10 and 120 minutes.

32. The production process according to any one of Claims 25 to 31, in which the resting period in step
(c) is maintained for a period of between 6 and 24 hours.
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33.

34.

20% 25% Granul ate final tenperature 45C Final noisture
content <5% [0120] The granul ate so obtai ned was
di scharged into a mxing drum 2.1 g of Aerosil(r) (a
gl i dant based on colloidal silica produced by Degussa
&gb.lo&@é ol Hrodbdigh ki 41 plarmdeBUiBaRdh HRErRingddeskt bk 4die ingredient
Qi sPEHHA B Lmatdl c¥Rghish@ it AR OROIWIRI S Yxcbiem, wmtmmpramhq Jtapg of
the resulting m xture was sieved through a 30
Si e\ﬁeprawdngtahéﬁﬁ%qgs@eafjgg g&ggf Ea%gé?"ds’t 'ﬁ?ﬁﬁﬂ?é@'"a%w&“ adk"‘&”r&ea”“
PR L Ediafn, sodi um st earyl

8 '{Eisggﬁtwv%%kﬁa KoRgidBly GarbpthblcRaGEdnn ber g,
Ger Tmrbyb)judmsthéld)dﬁd\aéeotlcblhﬁmf esedtetm fign Mex browpe capdsingh syspensions,
m x eaulgiors, mwws tahlets %ann*ﬁtnm)é@ts cFprelepriogengeeed Bllobt ai ned

L es i 4 $n§tat Edst t\Meta inate with

gﬁé!&éﬂ%ﬁ?% ln§ an ass§C|atan £ ﬁegsg n% %Jgib reparatlon of sl%w-release

ghggg@gn&ﬁatm,prnu atlon conprising at east one
active ingredient dispersed in a matrix conprising at
| east one sl owrel ease excipient conprising an
associ ation of at |east one glycogen and at | east one
alginate with salts of alkaline-earth netals. 2. The
phar maceutical fornmulation according to Caim1l, in
whi ch the said glycogen conprises |ess than 1% by
wei ght of reducing sugars. 3. The pharnaceutica
formul ati on according to Claim?2, in which the said
gl ycogen conprises | ess than 0.25% by wei ght of
reduci ng sugars. 4. The pharmaceutical fornulation
according to any one of the preceding clains, in which
the said glycogen conprises |ess than 3,000 ppm of
nitrogen. 5. The pharmaceutical fornulation according
to daim4, in which the said glycogen conprises |ess
than 1,000 ppm of nitrogen. 6. The pharnmaceutica
formul ati on according to aim4, in which the said
gl ycogen conprises |less than 100 ppm of nitrogen. 7.
The pharmaceutical fornulation according to any one of
the preceding clains, in which a 1% by wei ght aqueous
solution of the said alginate has a viscosity within
the range from50 to 1500 cPs. 8. The pharnaceutica
formul ati on according to Caim7, in which the said 1%
by wei ght aqueous solution of the said alginate has a
viscosity within the range from50 to 500 cPs. 9. The
phar maceuti cal fornulation according to any one of the
preceding clains, in which the ratio by weight between
gl ycogen and al gi nate cal cul ated as sodium al ginate is
bet ween 90: 10 and 10: 90. 10. The pharnaceutica
formul ati on according to aim9, in which the ratio
by wei ght between gl ycogen and al gi nate cal cul ated as
sodiumal ginate is between 90: 10 and 30:70. 11. The
pharmaceutical fornmulation according to any one of the
precedi ng cl ai ms, which conprises a quantity of the
sai d associ ation of between 95% by wei ght and 50% by
wei ght relative to the total weight of the said
pharmaceutical fornulation. 12. The pharnmaceutica
formul ati on according to any one of the preceding
clainms, in which the said al kaline-earth netal salt is
sel ected fromthe group conprising the water-sol uble
salts of magnesium calcium strontiumand barium 13.
The pharmaceutical fornulation according to Caim12,
in which the said al kaline-earth nmetal salt is
sel ected fromthe group conprising nmagnesi um chl ori de,
cal cium chl oride, strontiumchloride, bariumchloride,
magnesi um brom de, cal ci um brom de, barium brom de,
strontium brom de, bariumiodide, calciumi odide,
strontium i odi de, magnesi um syl phate, magnesi um
car bonat e, caIC|un1b|carbon5ie magnesi um bi car bonat e,
bari um bi car bonate or cal ci um di hydrogen phosphat e.
14. The pharmaceutical formulation according to C aim



