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10  comprising an association of at least one glycogen and at least one
alginate with alkaline-earth metal salts, and the process for the

preparation thereof.

More particularly, the invention also relates to a slow-release
excipient comprising an association of at least one glycogen and at

15 least one alginate with alkaline-earth metal salts, and the process for
the preparation thereof.
State of the Art

In addition to the active ingredient, pharmaceutical compositions for

the administration of drugs include auxiliary substances known as
20 excipients.

Excipients have various important roles to play in the processes of
the manufacture, preservation and use of pharmaceutical formulations.

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

25 excipients and release excipients.

Excipients having a role as a filler comprise diluents, which are used
to increase the volume of a pharmaceutical formulation, absorbents,
which are used to absorb and retain moisture, and adsorbents, which
are used to adsorb gases, toxins and bacteria.
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changeExepents haing a presentation role are used to make the
pharmaceutical form more pleasant for patients, and include

15  flavourings, sweeteners and colouring agents.

Among the excipients which have a role in release of the active
ingredient there are disaggregating agents, which on contact with
biological fluids encourage disaggregation of the pharmaceutical form,
and polymers, used as coating substances or as matrices for achieving

20 release of the active ingredient which changes over time.

The polymers mainly used to modify or control the release of active
ingredient are for example polyesters, carbomers, cellulose
acetophthalate, hydroxypropylmethyl cellulose, polymethacrylates, ethyl
cellulose, polyoxyethylene and cross-linked polysaccharides.

25 Chemically-modified polysaccharides of plant origin such as, for
example, starch or its components (amylose and amylopectin) have had
great success in recent years because of their non-toxic and

biodegradable properties.
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Another example of excipients used in the preparation of slow-

15 release oral formulations are alginic acid derivatives, and in particular
their salts with alkali metals. Alginic acid is a copolymer comprising 3-D-
mannuronic acid and a-L-glucuronic acid linked by means of 1-4
glycoside bonds. Sodium alginate is extracted from various types of
algae and the number of individual monosaccharide residues and their

20 sequence in the chain depends on the nature of the original alga.

Patents GB 1,355,985 and US 3,640,741 describe the preparation of
mixtures of sodium alginate and calcium salts for the preparation of
slow-release pharmaceutical formulations.

US patent 4,842,866 describes solid slow-release pharmaceutical

25 formulations comprising an active ingredient and a mixture of sodium
alginate and sodium and calcium alginate.

Patent application WO 97/22335 describes a formulation similar to
the above which also comprises the presence of an organic carboxylic
acid to assist dissolution of an active ingredient of a basic nature.
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Wi t he%r?'B?h%) glucose units formed by a-1-6 glycoside bonds. The
number and degree of branching of the glycogen vary according to the
animal species from which it is obtained. The molecular weight of

15 natural glycogen is of the order of 10°-10” Dalton. In nature glycogen is
always bound to a protein, glycogenin, an enzyme correlated with the
cellular process of glycogen synthesis. The quality of a commercial
glycogen depends on the presence of greater or lesser quantities of
protein residues (measured in terms of quantity of nitrogen expressed

20 as ppm) and reducing sugars. Patent EP 654,048 describes a high
quality glycogen with a low nitrogen and reducing sugars content.

Glycogen is used as an emollient (as described in JP-A-87-178 505)

and a hydrating agent (as described in JP-A-88-290 809) in the
cosmetics industry, as an additive in the food industry, and as a

25 humectant and lubricant in ophthalmic solutions (as described in patent
WO 99/47120).

The Applicant has noted that the slow-release formulations known in

the art have many disadvantages.
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Definitions

15 For the purposes of this description and the following claims the term
“association” is intended to mean a mixture of constituents among
which bonds of an ionic, electrostatic, hydrophilic, lipophilic, polar, or
covalent nature are formed individually or in any combination.

Summary of the invention

20 Surprisingly, the Applicant has found that the association of at least
one glycogen and at least one alginate with alkaline-earth metal salts
obtained through the formation of a hydrogel, and subsequent drying
thereof, makes it possible to produce slow-release pharmaceutical
formulations comprising an active ingredient and the said association as

25 arelease excipient which overcome the abovementioned
disadvantages.

Therefore, the present relates to a pharmaceutical formulation

comprising at least one active ingredient dispersed in a matrix

comprising at least one slow-release excipient comprising an
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making single daily dose or multiple-day dose administration possible
(depending upon the bioavailability of the active ingredient).

15 In another aspect, the present invention also relates to a slow-
release excipient for the preparation of pharmaceutical formulations
comprising an association of at least one glycogen and at least one
alginate with alkaline-earth metal salts.

In a further aspect, the present invention relates to a process for the

20 production of a slow-release excipient comprising an association of at
least one glycogen and at least one alginate with alkaline-earth metal
salts which comprises the steps of:

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

25 (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.
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Figure 5 shows the release profile for tablets 22 to 25 in Example 6.
Figure 6 shows the release profile for tablets 26 and 27 in Example 7.
Detailed description of the invention

15 The present invention therefore relates to a pharmaceutical
formulation comprising at least one active ingredient dispersed in a
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.

20 In addition to this, the present invention also relates to a slow-release
excipient for the preparation of pharmaceutical formulations comprising
an association of at least one glycogen and at least one alginate with
alkaline-earth metal salts.

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 reasonable amount of
glycogen (on average between 2.5% and 3.9% by weight). Other
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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

15 glycogens produced and distributed by Sigma-Aldrich.

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. lll, p.

20 204.

Preferably the glycogen used in the present invention comprises less
than 3,000 ppm of nitrogen, more preferably less than 1,000, and even
more preferably less than 100 ppm of nitrogen, measured by the
Kjeldahl method.

25 Preferably, the glycogen used in the present invention is Polglumyt™
glycogen, the trade name of a deproteinated 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.
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and the solution becomes a pulp which also contains the insoluble parts
of the algae, mainly cellulose. After dilution in order to reduce its

15  viscosity the pulp is pre-filtered using diatomaceous earth and then
filtered in a filter press. The resulting solution is then acidified to release
the alginic acid, dried, and the alginic acid is then again dissolved in the
solution of sodium carbonate and again dried, with the formation of
sodium alginate.

20 The alginate mainly used in implementing the present invention is
sodium alginate, but any other type of alginate salt may be used
provided that it is soluble in an aqueous medium, such as for example
potassium alginate or ammonium alginate.

As mentioned previously, alginic acid is a copolymer comprising units

25 of B-D-mannuronic acid and a-L-glucuronic acid. As a consequence,
sodium alginate comprises sodium B-D-mannuronate and sodium o-L-
glucuronate units. The sodium alginate preferably used in the present
invention has a molecular weight of between 10,000 and 600,000
Dalton. The sodium alginate used in the present invention may be
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(marketed by Sigma-Aldrich).

In preparation of the association according to the present invention
the ratio by weight between the glycogen and the alginate (calculated

15 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.

The alkaline-earth metal salts used in the present invention are
selected from the group of the water-soluble salts of magnesium,

20  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

25 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. The salts preferably used in the present



al ginate present in the al gae dissolves in the form of
sodi um al gi nate and the sol ution becones a pul p which
w@b®o/0gwnt ai ns the insoluble parts of the al gaECT/RPI00$/§68256
cellul ose. After dilution in order to reduce its
viscosity the pulp is pre-filtered using di atomaceous
earth and then filtered in a filter press. The
resulting solution is then acidified to rel ease the
alginic acid, dried, and the alginic acid is then
agai n dissolved in the solution of sodium carbonate
and again dried, with the formati on of sodi um
al ginate. The alginate nmainly used in inplenenting the
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Useful examples of active ingredients are selected from the group
comprising analgesics, antipyretics, antibiotics, antihistamines,

15  anxiolytics, anti-inflammatories, antacids, vasodilators, vasoconstrictors,
stimulants, decongestants, anticoagulants, antiarrhythmics,
hypoglycaemic agents, diuretics, antidepressants, antiasthmatics, anti-
emetics, and antihypotensive and antispasmodic agents.

Specific examples of the active ingredients preferably used in the

20 present invention are ibuprofen, paracetamol, prulifloxacin,
levocetirizine dihydrochloride, lorazepam, naproxen, ranitidine
hydrochloride, isosorbide, naphazoline nitrate, pyracetam, ticlopidine
hydrochloride, propaphenone hydrochloride, glimepiride, furosemide,
trazodone hydrochloride, flunisolide and dimehydrinate.

25 The quantity of active ingredient used in manufacture of the
pharmaceutical form 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.



Low nedi um vi scosity alginates are preferred for the

pur poses of the present invention. Exanples of
waeeom®sssal al gi nates which are preferably useRPCT/RP10h&068256

present invention are Keltone(r), Mnucol (r),

Manugel (r), Kelcosol(r), Kelset(r) (marketed by ISP

Phar maceuticals), Protanal (r) (marketed by FMC

Bi oPol yner), Sigma(r) A21 58 -arpd- A2033 (mar ket ed by

Sigma-Aldrich). In preparation of the association
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sodium al ginate) is preferably between 90:1 0 and

10: 90, The peapnaceytial {orgeaernsdinggo the peerent MVEDtioamday also

even,.mnre &h?ﬁﬁﬁﬁﬁ%%{céégfcﬁgﬁgcg%téﬁlet iREn®9%n abi¥ftion to the

al kafl ne- ear et a use e present

i nvesibiverelease edigieheacdardimgttbehgpoegendfintdmtion. By the term
wat er - sol ubl e salts of magnesi.um. cal ci.um_ stronti,um

and BRTIAREURRAM Ao et blE CERISTIUS Riantal el Sfely pfholt any
rest paﬁkuw-lirﬂiﬁ@ibhb, Wﬁi@h@%l%b&abl@' foll @t prepaPArest a

sul phi tes, carbonates, bicarbonates, phosphates and. so

on. @b@maqwtlealaq:ﬁmé@%@n whic haelebe pAMiistared 4¢ adiving
are g@iggesi um chl oride, calciumchloride, strontium
chl oridé, bariumchloride, magnesi um brom de, cal cium
br om deycthardtarialsr knowie jn ter anhitararfobexample, antaadberence

ol proe S REGRE b Gra bl A eSS BT Rbs,
Teagnesiourindplagentso flaldiservdubricarts cardsensddtioes ohurmatiaintsn

di hydr ogen phosphate. The salts preferably used in the
pr es%tﬂ?qqﬁ@'%‘%@’}ﬁﬁs‘%{?%teeﬁr%i um chl ori de, cal ci um

brom dgsefRbkaffofdd G pHERmdeaLticaTy I RBheEDble BERMNtS Ble

chl oride and strontium brom de.
sugars, such as lactose, glucose or sucrose, starches, such as corn
starch and potato starch, cellulose and its derivatives, such as sodium

15  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

20 and ethyl laurate, agar agar, and so on.

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, granulates, pellets, capsules, lozenges and pills.

25 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.



The quantity of salts of alkaline-earth netals used in
t he associ ation according to the present invention is
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preferably between 0.1 00 and 2.000 mllinoles, and
even nore preferably between 0.1 00 and 1.000
mllinoles per gram of glycogen/al ginate m xture. The
active ingredient used in the q@esent invention is
selected fromthe group of active ingredients which
can be administered orally. The present invention is
particularly useful with active ingredients which
require controlled adm nistration over a period of
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i n manufacture of the o
alginate) added to the hydrogel preparation is preferably between 1%
by weight and 20% by weight relative to the volume of the hydrophilic

15 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).

The preferred hydrophilic medium is distilled water, demineralised
water or deionised water, which is preferably sterilised, for example by

20 exposure to ultraviolet rays.

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

Dissolution step (a) is conveniently carried out at room temperature.

25 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.



pharmaceutical formaccording to the present invention
is preferably between 5% by wei ght and 60% wei ght
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form nore preferably between 10% and 50% by wei ght,
and even nore preferably between 20% and 40% by
wei ght . The pharmaceutical form according to the
present invention may al so cont4ai n ot her
phar maceutical ly acceptabl e excipients in addition to
the sl owrel ease excipient according to the present
invention. By the term pharmaceutically acceptable
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30 and 60 minutés. After stlrrlng step (c) ends with a resting time,
preferably of between 6 and 24 hours, more preferably between 8 and
15 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
20 combination, and a sol-gel transition with the formation of a hydrogel.
In the 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
25 to the present invention, comprising in a preferred aspect the
association of a glycogen and an alginate with salts of calcium, barium
or strontium, is obtained.
The present invention also includes the process of producing a

pharmaceutical form comprising at least one active ingredient dispersed



The pharmaceutical form according to the present
i nvention may be any conposition which is useful for

wo bewoogassr ol | ed oral adm nistration of an actiREI/EP2008/068256
i ngredi ent such as for exanpl e suspensi ons, emnul sions,
powders, tablets, granulates, pellets, capsules,
| ozenges and pills. Preferably the pharmaceutical form
according to the present invent§on conprises an
enteric coating which is resistant to the gastric
envi ronnment and whi ch pronotes onset of rel ease of the
active ingredient in the intestinal tract.According to
a further aspect the present invention relates to a
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D. producing the pharmaceutical form selected from the group
comprising suspensions, emulsions, powders, tablets, granulates,

15 pellets, capsules, lozenges and pills.

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.

20 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 previously in the process of producing the association
of at least one glycogen and at least one alginate with alkaline-earth

25 metal salts.

In particular the active ingredient may be added during first step (a),
before, together with or after the addition of glycogen and alginate, in
step (b) before, together with or after addition of the salt of an alkaline-
earth metal, or in step (c) during stirring, after stirring, before or after



even nore preferably between 1% and 10% (w v). The
preferred hydrophilic nediumis distilled water,
waletwpngdsal | sed wat er or dei oni sed water, whi chP@BEP2008/068256
preferably sterilised, for exanple by exposure to
ultraviolet rays. Dissolution is preferably carried
out with stirring, by neans of a nechanical or
magneti c stirrer, depending up@-the scale of the
production process. Dissolution step (a) is
conveniently carried out at roomtenperature. The
tenperature of the hydrophilic medium preferably
purified or distilled water, may be higher than room
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10 apdyledhpristthesstess oPgRinelaidny dR8bWRBR, drying, mixing,
grinding, sieving, sterilisation, compression, and so on. Preferably the
pharmaceutical form according to the present invention is subjected to a
15 final treatment of coating with a layer of enteric coating which is
resistant to the gastric environment.
The following examples serve to illustrate the invention without
however restricting it.
EXAMPLE 1
20 Description of the procedures
The procedures used in preparation of the tablets are described
below.
Procedure A (Comparison)
A solution in distilled water containing the percentage in W/V of
25 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.
The solution so obtained was dried and ground. The powder so
obtained was mixed with the active ingredient in the proportions



30 and 60 mnutes. After stirring, step (c) ends with

a resting tinme, preferably of between 6 and 24 hours,
woreooe/ogasef er abl y between 8 and 16 hours. Duri nBCT/RPR08/068256
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of  and sieved to the desired particle size (0.125 mm).
15 250 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)

A solution in distilled water containing the percentage in W/V of
polymer ingredients indicated in Tables 1-4 below in the ratio indicated

20 in Tables 1-4 below was prepared in a 500 ml beaker with vigorous
mechanical stirring.

A 0.1N aqueous solution of CaCls (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

25 with the formation of a hydrogel.

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.



A. preparing an association of at |east one gl ycogen
and at | east one alginate with al kaline-earth netal

W@ 2000883581 mi xi ng the said active ingredi ent WCTEP168/068256
said association, C. optionally, adding at |east one
further pharmacol ogically acceptabl e excipient, and D.
produci ng the pharnmaceutical formselected fromthe
group conprising suspensi ons,- ¥l si ons, powders,

tabl ets, granul ates, pellets, capsules, |ozenges and
pills. Preparation of the association according to
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Step (B) of mxing the active ingredient is preferably
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hydrogel . Preferably, the ' Lngredi ent nmay be
added in step (a). %Mﬁéa

Preparation of tablets 1-6
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
15 ingredient used was trazodone hydrochloride.

TABLE 1

1() 2(%) 3) 40 5() 6()

Polymer Polglumyt | Polglymyt | Alginate | Alginate | Polglumyt/ Polglumyt/
Alginate Alginate

Ratio 100 100 100 100 90/10 90/10
Procedure A B B C B C
0.1 N CaCl, - - - 15 - 10
solution (mlI/100
ml)
% polymer in 2 - - 2 - 8
solution (W/V)
% active 23 23 23 23 23 23
ingredient (W/W)

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



During the optional step (C) at |east one further
phar macol ogi cal | y acceptabl e exci pient is added. As
walemwensised previously, these nmaterials are knoRem/EP20D$1668256
art and conprise, for exanple, anti-adherence agents,
bi nders, disintegrating agents, fillers, diluents,
flavourings, colouring agents, fluidisers, |lubricants,
preservatives, hunmectants, abs@bents and sweet eners.
The final pharmaceutical formis produced in step (D)
usi ng conventional techniques for obtaining
suspensi ons, enul sions, powders, tablets, granul ates,
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(°): Comparison  (): Invention
The data in Table R1 clearly show that tablets 1, 2 and 4 comprising
glycogen or alginate alone did not show slow-release properties
regardless of the type of procedure used. Similarly, tablet 5 comprising
15  a mixture of glycogen and alginate obtained using procedure B showed
no slow-release properties. Conversely, tablet 6 comprising the



in Tabl es 1-4 bel ow was prepared in a 500 nl beaker
W th vigorous nechanical stirring. The solution so
w@bdioaiogssel was dried and ground. The powder so POL/BPI06£068256
was mxed with the active ingredient in the
proportionsindicated in Tables 1-4 bel ow, and

granulated with distilled water in a nortar. The

granul ate so obtained was dri-xp in a stove under
vacuum at a tenperature of approxinmately 50-60 C

overni ght, ground in a nortar and sieved to the

desired particle size (0.1 25 mm). 250 ng aliquots
were then obtained and converted into tablets using a

hy dr aggqcatipneglycegerncalichys ghiorige-algmate ascaing terthg present
m nu [ :

ngr DAL SFERE BxEetert AL SRRk b ARRY Tith kinetics of,
wer ealmost deve dirderve eaatperiod ofgapproximately tdhsours.

proportions indicated in Tabl -4 bel ow, and then
granul ated with distilled Ggﬁ@fpli}%%a nortar. The

@ anul ate so obtai nedomggrairdneﬁtgme@e gty e under
vacuum at a tenperature of (5)pr0XI mately 50 -

over ni Qrferiegad tekletsnremnoia H C@ﬂ@'@ﬂ@\?@%'ﬁ%e@'ﬁéts |n Table 2
desi , I

wer e\wt@ ﬁeeﬁﬂ_{dglkgrj] %gﬁg@o%%ethe g‘%o?ﬁ% %ret% g@? Igtg tse%ulg W% 2. The
hy dr activiecingresientatsesl was yegpeond hgdmchiofislecn? for 3

m nutes. Procedure C (i nventl-l %?—)F_ solution in

dl S I I I Cd vut CI L;Ullt UICIII IIU LI CI Cent "\ﬂﬁ I n V'I_\VI of
pol yner i ngredi ents |i’Adi cate N Tabl eb%-4 pel ¢dth
t he| Patnieo i ndi cat ed |iPaigiliajpl e Pbighmipel opPal@isnyr ep@oigidmyt/
in a 500 mMl beaker wAldwagi gor|diginate Alginate Alginate

Ratio 80/20 80/20 80/20 80/20

Procedure A B C D

0.1 N CaCl; solution - - 6

(ml1/100 ml)

% polymer in solution 2 - 2

(WHV)

% active ingredient (W/W) | 23 23 23 23
10 (°): 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%
15 solution at 25°C approximately 250 cPs. Manufacturer
Sigma-Aldrich. Manufacturer’s code SIGMA A2158.
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.
20 The results are illustrated in Table R3 below and in Figure 2.
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(°): Comparison  ('): Invention

10

15

The data in Table R2 clearly show that tablets 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 chloride-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

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.



(c) : Comparison ('): Invention Polglumyt: glycogen
conprising less than 60 ppm of nitrogen and | ess than
w®@205881391 wei ght of reduci ng sugars prepared i PCT/EP2008/068256
accordance with the procedure described in EP
654, 048. Al gi nate: sodi um al ginate from brown al gae,
viscosity of the 2% solution at 25C approxi mately 250
cPs. Manufacturer Sigma-Al dhclp2 Manufacturer's code
SIGVA A21 58. Tablets 1, 2, 4, 5 and 6 were subjected
to dissolution tests in phosphate buffer (USP XXII1)
for a period of 24 hours maintaining a pH value of 6.4
for the first hour and 7.4 for the renmaining 23 hours.
The _granulate in preparati odABLUR3ved to be difficult
to process and it was not()possi bl e2fo prepare he

cory ding tablet. Its$ R M EVESi 0
Tab @&%{gg beI ow and in E%%E@Z/ul. A]Mg% lng;ktL{ 1 (%E)?r&?glg g

Conpgrison () inventi Thedatg_r 1 Tabt 1
cle ﬁt@ show t hat fnhlsggz%, 2 nnrngrnnprig @g

gl yc%@@ﬁa@rsowlm naeembl 6ne di d nof show sl o r el ease
pr opogrpam&.rrs@.wnq\h/ﬂ/ss 0b the type2of pr oceduzre used.
Sin ‘;/oacthfngre(? rll%i STy a Ixture of é%i yCTOUen

andLal Sing procedure B showed no

sl ow r@ ).q554 g,r,wgrt s;nvé;,@mﬁersel y, tablet 6
conpri si ng Reassom ation glycogen-cal ci um

chl oPplgéJraytgu r@lyeogaiterrPFigingdeshibaprel ppin ofrvisagenand
showed excel | %E é?%“brz%b/eﬁﬁfé?{;ﬁ’tpd&fg %Hﬁémlrsﬂoxi ﬁﬁgﬁdaﬁd in

of al nost zero er over a’per app
four s. EXAI\/PLEad:oIRdmwtthcbtne pfodealbre tiesdridedin 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.
Amylopectin: corn amylopectin, manufacturer Fluka. Manufacturer’s
10 code 10120.
Starch: wheat starch (purified). Manufacturer Sigma-Aldrich.
Manufacturer’s code SIGMA S-2760.
Tablets 11 to 13 were subjected to dissolution tests in phosphate
buffer (USP XXIlII) for a period of 24 hours maintaining a pH value of 6.4
15  for the first hour and 7.4 for the remaining 23 hours.
The results are illustrated in Table R3 below and in Figure 3.



A series of tablets from7 to 10 containing the
ingredients in Table 2 were prepared according to the
w@ememshises i ndicated in Table 2 .
i ngredi ent used was trazodone hydrochl oride. TABLE 2
(c) : Comparison ('): Invention Polglumyt: glycogen
conprising less than 60 ppmof nitrogen and | ess than
0. 25% by wei ght of reducing suyprs prepared in
accordance with the procedure described in EP 654, 048.
Al gi nate: sodium al gi nate from brown al gae, viscosity
of the 2% sol ution at 25C approxi mately 250 cPs.

Manuf act urer Si gma- Al dhch. Manufacturer's code SI GVA
A21 58. Tablets 7 to 10 werEABBREted to di ssol ution
tests in phosphlate buffer |(USROXXI | 1)2(Hof 1a@eri od of
24 hours maint iy pHTval 0.4 for the first
hour and 7.4 fo ﬂﬂ%&ﬁ%i r{‘iérgﬁr%%%e.sﬁﬂrc The results
are illustrated in Table R3 babow and’in Fiddurle 2
.TABLE R2 (c) :|Lonparison ('p1 Inyerdki on Fhe data in
Tabl e R2 cl early;stow thay tapjetrs|7 gonmprising

m xtures of gl ylcogen—andalginate prepared-accordi ng
to procedure A |db not show gobtl releaSe ki ftics and
the matrix tendssto not gijve up all the (ruwg present
init. In additié)n to this, [%l'é)i ets 8 angd 389
conpri si ng m xtes—of glycogen—and -algipate prepared
according to prlotedures Bland®® respectiyvel® showed no
sl owrel ease prioperties. Convessely, tab|etss9
conprising the ggsociation girggogel-cal cf ugg
chl ori de- al gi nate

oo~

10 o7 o7
11 100 08
12 100

(°): Comparison  (): Invention
The data in Table R3 clearly demonstrate that tablets 12 and 13
comprising mixtures of amylopectin/starch with alginate showed no

The acti ve PCI/EP2008/068256

5 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.

10 EXAMPLE 5

15

Preparation of tablets 14-21
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.



according to the present invention showed sl owrel ease
properties with kinetics of alnbst zero order over a
w@eowosBsef approxi mately 11 hours. EXAVPLE 4 PCT/EP2008/068256
Preparation of tablets 11- 13 A series of tablets from
11 to 13 containing the ingredients in Table 3 were
prepared according to procedure C. The active
i ngredi ent used was trazodone Zaydrochl ori de. (c)
Conparison ('): Invention Pol glunyt: glycogen
conprising less than 60 ppmof nitrogen and | ess than
0. 25% by wei ght of reducing sugars prepared in
accordance with the procedure described in EP 654, 048.
Al gi nate: sodium al gi nate f AU éwn al gae, viscosity

of [ he 2% lsalut iJ{o‘rS(')at dﬁf@ appr7oxi matsél y 280 chso() | 21()

Manpfged ur Boigiomhyt I Rigidiyt Blomyt MBRILI-ACTAIE GG [SaGRAE PolifAYA} Poigiumyt
A21| 58. Anyhgwect dgnate clofignatan/Nage Clt/Agmate nekdisita Clt/Aamaq | /Alginate

FI ukeeto Manufomot urarsos (ceome 10s0k80. | éotar clso/seheado2zo | 80/20

st argiy (purified TVHIW r—SHgre= AT CiT:

Manugact ur e}r' S co%le S S 2?60. %gbl et :1511 to6 13 °

wer esoitighj elct ed tjo di sspl uti gn testls in phosphat(BaCl) | (SrClk)

buf FE'°TUSP XX 1]l) for| a perfiod of| 24 haurs
L = .
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mai .;tai At a—Ppr valde—o 64—foer—thefFHrst—hour—an
7.4 PP hE? reme Ti ng 28 hours. The resulds arlef 2
illpstwnated in Table R3 belogw and |in Figure 3 | TABLH

R3 [§lave COFEPArTS@N ( o3 T NVANLT Oy The [data 1z Tabl|es

R3 Ci(l\wlvgﬂ/\;vai)ﬁdty denonjstrat el that tabletls 12 and 13

('): Invention
Polglumyt: glycogen comprising less than 60 ppm of nitrogen and less
than 0.25% by weight of reducing sugars prepared in
5 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.
AlginateM: sodium alginate from brown algae, viscosity of the 2%
10 solution at 25°C approximately 3500 cps. Manufacturer
Sigma-Aldrich. Manufacturer’s code SIGMA A2033.
Tablets 14 to 21 were subjected to dissolution tests in phosphate
buffer (USP XXIlII) 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.
15 The results are illustrated in Table R4 below and in Figure 4.



conprising m xtures of anyl opectin/starch with
al gi nate showed no sl owrel ease properties even if
w@e@pasysel i n accordance with procedure C. ConvBCBEP2008/068256
tabl et 11 conprising the association glycogen-cal ci um
chl oride-al ginate according to the present invention
agai n showed sl ow el ease properties with kinetics of
virtually zero order over a pg5od of approximtely 9
hours. EXAMPLE 5 Preparation of tablets 14-21 A series
of tablets from 14 to 20 containing the ingredients in
Table 4 were prepared in accordance with procedure C
The active ingredi ent used was trazodone

hydrochl ori de. TABLE 4 ('): TARlR{R4%n Pol gl unyt :
gl ycogen coutpri si ngp()l egstet)han 180 pprsndf pitddy ogezo‘and 21()

| ess—than-0—25% by —wei-ght—of—redueing—sugars—prepares
in a&?&g)da/?d)édﬂ}@fﬂeﬁsﬁ% procedure described in EP
654048 Al gi-nate;—sodi-um-al ginate from-brown ;
vi scbsity| bf the PY% sol|utli on |df! 25C1appr pi$ rrat el 4 25015
cPs| o Manuf gt urerlﬁ gmg-Al dhc o Manyfact JQ@Y s| gpde | 19
SI GvAA2L58—A o rateit——sotium——al L’I raterfremprown
al g, vib®sity o t hd ¥% sdl%ti on 28t 25¢! 38 21
appfoxi maf£d y 35004acps.| 4¢anuf|aat ur €B6 Si gmsAI dheh. 23
Mangfacta Ss—CodE, SO A2033 TabjetsTid tor 21
wer quhj ed to z[{i ssalution gpqt <,% n ph égnha £4 26
buf f@ér (USP XXI||)5% or |dBiperijdd of |24 houb& 46 29
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
The data in Table R4 clearly demonstrate that tablets 14-21
according to the present invention comprising the association of
5 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.
Variations in the qualitative and quantitative ratios between the
various components of the slow-release excipient according to the
10 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



for the first hour and 7.4 for the remaining 23 hours.
The results are illustrated in Table R4 below and in
wo-e@ong3sdl . TABLE R4 (c) : Conparison ('): | nveptT/BP20081668256
data in Table R4 clearly denonstrate that tablets
14-21 according to the present invention conprising

t he associ ation of glycogen-salt-al ginate according to
the present invention again hae- sl owrel ease
properties with kinetics of alnost zero order over a
period which in the case of tablet 17 ampbunted to 2 1
hours. Variations in the qualitative and quantitative
rati os between the various conponents of the

sl omﬁwne@stéb@t%1§iaé\¢t1%)womim agﬂifn‘erenhéalb(teb@hm) or again

i nvep
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o osit suipat Y A e s R Bl Py Ra TR B Bred e
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tablets 17 and 18) showed gbQWr (RS -psoperti es
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10 epiarBabled.ng the procedure and the active ingredient
indicated in Table 5

TABLE 5

22(°) 23(°) 24() 25()

Polymer Polglumyt Polglymyt Polyglumyt/ | Polglumyt/
/Alginate Alginate Alginate

Ratio 100 80/20 80/20 80/20
Procedure B B C C
0.1 N CaCl; solution (ml/100 ml) - - 12 12
% polymer in solution (W/V) - - 8 8
% active ingredient (W/W) 23 23 23 23

PCTML PCTML PCTML NPSSN

(°): Comparison  (): Invention
Polglumyt: glycogen comprising less than 60 ppm of nitrogen and less
than 0.25% by weight of reducing sugars prepared in
15 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.
PCTML:  Paracetamol
20 NPSSN:  Sodium Naproxen



TABLE 5 (c) : Conmparison ( ) : Invention Polglunyt:
gl ycogen conprising |less than 60 ppm of nitrogen and

wo ews/083an 0. 25% by wei ght of reduci ng sugars PCEPPR206£068256
in accordance with the procedure described in EP
654, 048. Al ginate: sodium al ginate from brown al gae,
viscosity of the 2% solution at 25C approxi mately 250
cPs. Manufacturer Sigma-Al dhclp7 Manuf acturer's code
SI GVA A21 58. PCTM.: Paracetanol NPSSN: Sodi um
NaproxenTabl ets 22 to 25 were subjected to dissolution
tests in phosphate buffer (USP XXIl11) for a period of

24 hours maintaining a pH value of 6.4 for the first
hour ahablets42? & 2beereswianted todiseolution tesis in @saspRate

2, DA ST AR B ST B e or o

Tabl for Roe Gist &oly aadc?Wl lfdrathetrebiamlsg 2@ hmnis25 accordi ng

to the rese |nv nt.i n i ation
ol ycoobhe Etils i ivaalnu st PRl R6 MR GradEiode's
izventi on, again shovved sl opaBIEE g8se properties with

ki netics of al NDST Z(-:ro2 )der %f ? p§4' od 0725(5
hou S C‘Vbll | II thC Cac\, U I"“ ||u.v= II \lf\l‘\l III 3II
i nt rT'W%Fheur?)el ease rat/eP %fdl’?ﬁ”uﬁée"ﬁé‘?da etamol _and sodi um
naproxen. EXAMPLE 7 PRreper at on4of tablwets [26- 27

2 %4 42 50

3 29 62 67

4 100 79 78

5 %4 87

6 97 92

7 100 %

8 100

(°): Comparison  (): Invention
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
10  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
15 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.



A series of tablets from26 to 27 containing the

ingredients in Table 6 were prepared in accordance
wowdob/ogaseredure C. The active ingredi ent used BEBEP2008/068256

trazodone hydrochloride. TABLE 6 ('): Invention

G ycogen O glycogen extracted from oysters.

Manuf acturer Sigma- Aldrich. Manufacturer's code Sl GVA

&@751 , conprising 2600 ppm of281 trogen and 1027 ppm

(approximately 0.1 % by weight) of reducing sugars.

G ycogen B: gl ycogen extracted from bovine liver.

Manuf acturer Sigma- Aldrich. Manufacturer's code Sl GVA

X885, conprising 626 ppmof nitrogen and 9373 ppm

(approximately 0.9% by wei giBL& 6r educi ng sugars.

Al gj nate: sodium al gi nate frgamsbrown al gee() vi scosily

of g0 solution at 25T appiR¥ifArbely 25 (y%,
mnu%@ct urer Si gna- Al dhch. I\/hm@fnat@t urer' sA|§°égge

A21 58 —Tabtets26—and 27 wer D] L—:L.lcu
di se%ﬁufl on tests in phosphat gO/zq':ff er L-Q&g())(l L) fq

a pge?i B&aelf sopgoraiitod "Wei nt ai néng a pH vaIEUe of 6.4 {or

t he| fipbighertodiitiandng. 4 for the remainingl 23 hours. The

respf ts are 1t : aATTa T
Fi g P qriﬁilﬁ' Ir: (r\ Co nrl son (' \ nvention

EXAVPLEA - Gn\diight I i al pr epar ation 260 g of the

associ ation gl ycogen-cal ci um chl ori de-al gi nate .
Glycogen O: glycogen extracted from oysters. Manufacturer Sigma-

Aldrich. Manufacturer’s code SIGMA G8751, comprising
5 2600 ppm of nitrogen and 1027 ppm (approximately 0.1%

P

by weight) of reducing sugars.
Glycogen B: glycogen extracted from bovine liver. Manufacturer Sigma-
Aldrich. Manufacturer’s code SIGMA G0885, comprising
626 ppm of nitrogen and 9373 ppm (approximately 0.9%
10 by weight) of reducing sugars.
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.
Tablets 26 and 27 were subjected to dissolution tests in phosphate
15  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.
The results are illustrated in Table R6 below and in Figure 6.
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(°): Comparison  (): Invention

EXAMPLE 8

Industrial preparation

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 ml 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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fornul ati on
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in which the said
5

in whi ch the said glycogen conprises |ess than 1,000

ppm of nitrogen.

6 .

The phar maceuti cal

fornmul ati on

according to d aim 4,

in which the said gl ycogen

conprises |l ess than 100 ppm/éBLiE €rogen. 7 . The

pharm_g,eglti cal formul ation according to any one of the
pr epecing—ctaths—Itn—w e,,fei;ii',;,g i
sol uMibomg tifmet he sai d al gi nate has|& minsitessi ty within
t he _fnng_, f{om 50 to 1500 cPS. 8 | 19[,1/e pharmaceuti cal
f or puPRtIRH " Y€ cording to daim7, |i'H’Which the said 1%
by |weiathdir @amrsesrasurgol uti on of the|gged al ginate has a
Vi spestty—wthta—the—rearge—f+rom50—+t6—566—ePs—S95—Fhke
phaf Weattg@ i cal formul ati on according to any one of the
pr eC&ALN ains, 1Tn which the ratl . I ght Dbet ween
gl yg 4 rg%ﬁ “al ginate cal cul ated gasr %Pﬁ% alginate is
bet \eganfy:df ilatand 10: 90. 10 . The|gbargraceut i cal
f or prgtatton—acecording—to—ttatrm 9, whtech—theratto
by WBHEWVEeEieen gl ycogen and al ¢ilRat®rR¥AI cul at ed as
sod| (48t 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%

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 5 minutes. 6.4 g
of PRUV® (a lubricating 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.
10  The mixture so obtained was compressed in a model AMBS rotary

tabletter with six stations and gravity feed.



alginate is between 90:1 0 and 30:70. 11. The
phar maceutical formulation according to any one of the
w@ememghisag cl ai ms, which conprises a quantity PET/EP®08/068256
sai d associ ation of between 95% by wei ght and 50% by
wei ght relative to the total weight of the said
phar maceutical formulation. 12 . The pharnmaceuti cal
formul ati on according to any -@tfe- of the precedi ng
clainms, in which the said alkaline-earth netal salt is
selected fromthe group conprising the water-sol uble
salts of magnesium calcium strontiumand barium 13
. The pharmaceutical fornulation according to Caim
12, in which the said al kal i(HeAIbEYth nmetal salt is

I i.de,
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magnesi ingrdxtient cdiepensad dn amMmbtroncaleprisiag iatitedst ore cow-

stronti um broni de i um.i odi de, calciu

o1 ont 1 e eaSienb Srbiing G Fseb Btonu et ftisnfne glycogen
GAr bonagfd at Rast gk kaugmﬂ@qnm galt%ﬂél@%hh’énebrtﬁahé@mt e,

bari um b| carbonate or cal ci um di hydrogen&f)hos

14 FhelhdRPagpacRytical farmuhtion aenerdiede dlatn t1o'rUfVBiCH1the
S eI e Ict e%g]? ‘;d\/édt@%g %’Sir”g%'ﬁéég%g &saﬁﬁg%?%m&nt %@r%drl‘li
cal ci un$llt9‘afm de, barium chl oride, barium brom de,
ohar weo Lt PRafhpERABRL Al Rt Bbd8 cig 2. ifnichdne
10 ecedi sajd glyiogen dompvigesesd tharad @586 by eveddtast reducing
conpri Sesgaall*s
4. The pharmaceutical formulation according to any one of the
preceding claims, in which the said glycogen comprises less than
3,000 ppm of nitrogen.

15 5. The pharmaceutical formulation according to Claim 4, in which the
said glycogen comprises less than 1,000 ppm of nitrogen.

6. The pharmaceutical formulation according to Claim 4, in which the
said glycogen comprises less than 100 ppm of nitrogen.
7. The pharmaceutical formulation according to any one of the

20 preceding claims, in which a 1% by weight aqueous solution of the

said alginate has a viscosity within the range from 50 to 1500 cPs.

8. The pharmaceutical formulation according to Claim 7, in which the
said 1% by weight aqueous solution of the said alginate has a
viscosity within the range from 50 to 500 cPs.

25 9. The pharmaceutical formulation according to any one of the
preceding claims, in which the ratio by weight between glycogen
and alginate calculated as sodium alginate is between 90:10 and
10:90.



quantity of the said alkaline-earth netal salts of
bet ween 0. 050 and 5.000 m I linoles per gram of

w@bopgogpEnt al gi nate m xture. 16 . The phar maceupPCT/AEP2008/068256
formul ati on according to Caim15, in which the said
associ ation conprises a quantity of the said
al kal i ne-earthnetal salts of between 0.1 00 and 2.000
mllinoles per gram of glycoges® al gi nate m xture. 17 .
The pharmaceutical fornulation according to C aim 15,
in which the said association conprises a quantity of
the said al kaline-earth netal salts of between 0.1 00
and 1.000 m|linoles per gramof glycogen/alginate
m xt 1@.eTha @harmraeeyicar faiowilatiova@cqosdingl tatGlaim Q¢ towlichghe
to any : ' ' [ [ [ :
active %@r d\fvéﬁf‘t péﬁge e@?%@éﬁ%?@n%@oﬁh&lﬁﬁgd% s%dlum
conpri salpmaae & petsiess, 9Gan0igmgr3:v8s, anti bioti cs,

anti hj stam nes, anxiolytics,.antiinflammtories

ant st LRE phsEheSa AL iRl addong e BrStdrk pties
decongepicaatihg @aimg; @ttt 8dinprisdda @raniiv bnihessaid

hypogl ycaeni c agents, diuretics, antidepressants, ,
ant i ast #sRACIaON QflgtweraEdSs Pymg%ﬁﬂ%ggé’t Ry wielght splgtive
anti spa [ WS- i teh&AY | ati

for mul aﬁ@% tg%agg%rﬁgc’ft%@e ?@@ﬁgﬁﬁﬁﬂﬁfi@ﬁﬁ?'ﬁ?@ai d

act i {2 Thepbdmaaceuticas irestalivnf acgarding tgramypne of the

CaE R PR MG B s B B
T0ani ti dselecteydram th@grale compasingitie watapsainble swts of
I N

t r azeglonge pharmaceutical formulation according to Claim 12, in which the
said alkaline-earth metal salt is selected from the group comprising
magnesium chloride, calcium chloride, strontium chloride, barium

15 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.

20 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 chloride, barium
bromide, strontium chloride and strontium bromide.

15. The pharmaceutical formulation according to any one of the

25 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



hydrochl ori de, flunisolide and di nehydrinate. 20. The
phar maceutical formulation according to any one of the
w@ememghisag cl ai ms, which conprises a quantity PET/EP®08/068256
said active ingredient of between 5% by wei ght and 50%
by weight relative to the total weight of the said
phar maceutical fornmulation. 2 1. The pharnmaceuti ca
formul ati on according to any -@8- of the preceding
clainms, conprising at |east one excipient selected
fromthe group conprising anti-adherence agents,
bi nders, disintegrators, fillers, diluents,
flavourings, colouring agents,fluidisers, |ubricants,
preser vme?a}é@!ts o petyestt Q.108mnsk BEROIMiEinaoleaper arrmpf

22. The Jt ; mul ati on according to any
one of glﬁgé%ﬁéwég%?@f(gﬁ%s in which the said
phar fric€he pbatrméaceutidabforonlatiorsatcecdiad torGiain 18, grwhich the

conpri si ng suspensi ons, enul sion ers abl ets

o anul 2108 S5aPREoL SRR R REIE i e Sary
Bie phameseds it ©fbetwsdh0 A00hAE OO0GhMEndles Perigiard bf
in which the sajid pharnaceutical form conprises an

ent er i cOYERIGHBIINEIE MKIUERCi pi ent for the preparation
of Sh@.wﬁ@@ﬁaﬁﬁa@émrdémmu@tﬁin z‘Séde‘Hﬂn?ttg?hI%’oﬁé@f pai d

exci pient conprising an assoclation of east one
gl ycogepresadingt clhigass tin swéchathgi seid @ctive Ingsadiest isfselected

R G R

xCi pi eattifdstamines, ragxéolythess aatidanilanmatordds, laeésdidgne

R IR LR T SRR T
anticoagulants, antiarrhythmics, hypoglycaemic agents, diuretics,
antidepressants, antiasthmatics, anti-emetics, and antihypotensive
and antispasmodic agents.

15 19. The pharmaceutical formulation according to Claim 18, in which the
said active ingredient is selected from the group comprising
ibuprofen, paracetamol, prulifloxacin, levocetirizine dihydrochloride,
lorazepam, naproxen, ranitidine hydrochloride, isosorbide,
naphazoline nitrate, pyracetam, ticlopidine hydrochloride,

20 propaphenone hydrochloride, glimepiride, furosemide, trazodone
hydrochloride, flunisolide and dimehydrinate.

20. The pharmaceutical formulation according to any one of the
preceding claims, which comprises a quantity of the said active
ingredient of between 5% by weight and 50% by weight relative to

25 the total weight of the said pharmaceutical formulation.

21. The pharmaceutical formulation according to any one of the
preceding claims, comprising at least one excipient selected from
the group comprising anti-adherence agents, binders,
disintegrators, fillers, diluents, flavourings, colouring agents,



(a) dissolving the said at | east one glycogen and the
said at |east one alginate in a hydrophilic nmedium

w@ bjovagdsng a salt of a sol ubl e al kal i ne- ear t hPEEER1008/068256
the said hydrophilic medium (c) stirring the said
hydrophilic mediumand allowng it to stand until the
hydrophilic nediumgels with the formation of a
hydrogel , and (d) dehydrating 34he said hydrogel. 26.
The production process according to Caim25, in which
the said hydrophilic mediumis selected fromthe group
conprising distilled water, dem neralised water and
dei oni sed water. 27. The production process according
to eit htwidiserilabnigants, praserystives humegtantse abserients and
quantit w%étehgﬁs said gl ycogen and the said al gi nate
cal cul at ed as sodi um al gi nate di ssolved in the said
hydr 2phiThé phadhaceutical formutationld6doydingitglanyaore @0heby

wei ght relative to the volu of. the hydraophilic o
et um bieeatngeelaitng, oSk R srin PREEBECEAR Hriyiation is
@ ai m 2gglettedvidrfiing gﬁ)d@@hpﬂymgtéu@ enioh8eerpdisibns,

gl ycogen and the said al ginate cal cul ated as sodium

al gi nat ROWferse faRiets; ararwgat@aa Rellgisir Gpsulase Iaasmogmang pills.
bet nTdd 9 ianl: i 0 i
nccor i mae Phefaedic Joruition JedpaRG 6 CIam PoPERfich the
rati o bgaidehghmabettizeforg gemgenesiad enteficeoating.
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W A ai foem2ations2the sdid 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

15 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,

20 (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

25 hydrophilic medium is selected from the group comprising distilled

water, demineralised water and deionised water.

27. The production process according to either of Claims 24 and 25, in
which the total quantity of the said glycogen and the said alginate
calculated as sodium alginate dissolved in the said hydrophilic



whi ch the quantity of the said al kaline-earth salt
added to the glycogen and al gi nate sol uti on obt ai ned

WO 003083361 a) i s between 0.050 and 5. 000 nilli ned BEPES/068256
gram of glycogen/al ginate m xture. 3 1. The production
process according to any one of Clains 25 to 30, in
whi ch the period of stirring in step (c) is maintained
for a period of between 10 an35120 m nutes. 32. The
production process according to any one of Cains 25
to 3 1, in which the resting period in step (c) is
mai ntai ned for a period of between 6 and 24 hours. 33.
A process for the production of a pharmaceutical form
conpr i smegiugm ig ketweesntodit Weight age @fi7e by Wrighidietaiiyeita the
a matri W-r el ease
excipieé?ﬁﬁ%ﬁﬁuﬁbggdﬂhﬁges g”@#é%@ of A preparing
an a28. o*éhaprcoﬂu@rbnairobm&cmdmgltpc[dgm 2anah whichdhsttotal
one al gi nat

allne earth, neta alts accqrdin
Lo any iy Seinh Sy edy Afon Sifdated s
Ftive scWudalgatedisiohee if ahel sariSORIraphiNe mddium is
optionally adding at |east one further

phar macee¥genal Toagc b2t WhY)e exci pi ent, andD.
pr odyigi fige PF@le!ﬁ%h 6644d §@éorﬂi‘h aﬁ‘i'feegf Wtﬂ?ﬁto 28, in
|SI ns ers

group conprising s penS|ons
t abl et swhgﬁathalratl@by wtmghtd@eiweea@mcwn am:teigg"@e gatculated

Resooi ctt 3R Joils B BLRISH SRATACIF90T cast one

W gi Bt 'Ehe\llptdsdlmtlbalproeemwordmgab a9l dree afSClirhis 28ctoi 29, in

G aims 2h|tc?1 t%e qfu%rnt&y of th esl%"fldr Prqe %farﬂsw saWadeAe%ao 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

15 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.

20 33. 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 according to any

25 one of Claims 25 to 32,

B. mixing the said active ingredient with the said association,
C. optionally adding at least one further pharmacologically
acceptable excipient, and



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

34. Use of an excipient comprising an association of at least one
5 glycogen and at least one alginate with alkaline-earth metal salts as
defined in Claims 2 to 23 for the preparation of slow-release

pharmaceutical formulations.



