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PREGELATINIZED STARCH IN A CONTROLLED RELEASE FORMULATION

The present invention concemns the use of pregelatinized starch to prevent dose-
dumping from a hydrophilic controlled release formulation. It also concernsa
hydrophilic controlled release formulation, more in particular a hydrophilic controlled
release matrix formulation, and solid dosage forms prepared therefrom, preferably for

once daily oral administration. The hydrophilic controlled release formulation

comprises pregelatinized starch, one or more active ingredients, one or more viscous
hydrophilic polymers and optionally pharmaceutically acceptable formulating agents.

Preferred hydrophilic polymers include hydroxypropyl cellulose and hydroxypropyl
methylcellulose.

WO 96/14070 discloses an extended release formulation for oral administration
comprising cisapride-(L)-tartrate as the active ingredient embedded in a matrix of two
hydrophilic viscous polymers, in particular hydroxypropyl cellulose and hydroxypropy!
methylcellulose. These hydrophilic polymers swell upon contact with water, thereby
forming a gellayer from which the active ingredient is gradually released.

WO 97/24109 describes bioadhesive pharmaceutical compositions and solid dosage
forms prepared therefrom, which comprise a pharmaceutically effective amount of an
active ingredient, from 80% to 98% (w/w) pregelatinized starch incorporated in the
composition as a bioadhesive polymer, and from 1 % to 10 % (w/w) of a hydrophilic
matrix forming polymer. Said dosage forms have a regular and prolonged release

pattern for a locally acting ingredient or also for a systemically acting drug, and they are
suitable for oral, nasal, rectal and vaginal administration.

EP 0299877 concerns a tablet containing salbutamol or a derivative thereof
homogeneously dispersed in a hydrophilic matrix comprising at least one high
molecular weight cellulose hydrocolloid as swelling agent, in particular hydroxypropy!
methylcellulose 15 Pa.s, and a diluent, in which said diluent comprises one intrinsic

diluent and one thickening diluent, in particular pregelatinized maize starch.

EP 0280613 describes a tablet comprising a homogeneous dispersion of
dihydroergotamine or one of its derivatives in a water-soluble matrix comprising one or
more water-soluble polymeric substances, in particular hydroxypropyl methylcellulose,

and a diluent comprising at least one starch derivative, in particular pregelatinized
maize starch.
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EP 0477061 claims a sustained-release tablet comprising isosorbide 5-mononitrate in
homogeneous dispersion in a hydrophilic matrix based on at least one swelling
component, 1n particular hydroxypropyl methylcellulose, and at least one diluent. The
latter contains at least one intrinsic diluent and one thickening diluent chosen from
polymers such as starch and starch derivatives.

GB 2,195,893 describes a sustained release pharmaceutical composition comprising a
pharmacologically active agent in admixture with a) microcristalline cellulose and b)
hydroxypropyl methylcellulose wherein the weight ratio of a) to b) is at least 1 to 1,
with the proviso that when the active ingredient is other than acetyl salicylic acid in free
form or salt form, the active agent is also in admixture with pregelatinized starch.

WO 97/04752 describes a pharmaceutical composition for oral administration of
conjugated estrogens. Said conjugated estrogens are coated onto one or more organic

excipients comprising hydroxypropyl methyicellulose and pregelatinized starch, the
latter being present as a suitable binder.

Controlled release pharmaceutical preparations regulate the release of the Incorporated
active ingredient or ingredients over time and comprise preparations with a prolonged,
a sustained, a slow, a continuous, a retarded or an extended release, so they accomplish
therapeutic or convenience objectives not offered by conventional dosage forms such as
solutions or promptly dissolving dosage forms. Controlled release of active
ingredient(s) allows to simplify the patient’s posological scheme by reducing the
amount ot recommended daily intakes and improves patient’s compliance. One should

not underestimate the positive psychological effect towards the patient of a once daily
Intake instead of a twice or multiple daily intake.

A controlled release of active ingredient(s) from a pharmaceutical preparation may be
accomplished by homogeneously embedding said active ingredient(s) in a hydrophilic
matrix, being a soluble, partially soluble or insoluble network of viscous. hydrophilic
polymers, held together by physical or chemical entanglements, by 1onic or crystalline
Interactions, by complex formation, by hydrogen bonds or van der Waals forces. Said
hydrophilic matrix swells upon contact with water, thereby creating a protective
gellayer from which the active ingredient(s) is (are) slowly, gradually, continuously
released in time either by diffusion through the polymeric network, by erosion of the
gellayer, by dissolution of the polymer, or by a combination of said release
mechanisms. Commonly used hydrophilic polymers for the preparation of controlled

release matrices comprise polysaccharides, polyacrylates, and polyalkylene oxides.
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An effective oral controlled release preparation, especially a once or twice daily
controlled release preparation, preferably retains its pharmacokinetic release profile
along its way through the gastro-intestinal tract so as to avoid undesirable fluctuations
in drug plasma concentrations or complete dose-dumping. This implies that a
controlled release preparation preferably has to provide a controlled release profile and
in particular has to avoid dose-dumping in media of varying ionic strength since the
gastro-intestinal luminal content exhibits varying values of ionic strength in different
regions of the gastro-intestinal tract.

When administering a controlled release preparation to patients in the fed state, food
related dose-dumping may be encountered. The problem of food related dose-dumping
in fed patients can be attributed to a lot of factors. One of these factors is surely the
mechanical forces that are exerted by the stomach on its content and thus on an ingested
preparation. Another factor appears to be the ionic strength of the gastro-intestinal
juices. Since the ionic strength values encountered in the gastro-intestinal tract vary not
only with the region of the tract, but also with the intake of food, a controlled release
formulation preferably also has to provide a controlled release profile and in particular
has to avoid dose-dumping regardiess whether the patient is in fasted or fed conditions.

Lhe ionic strength of the gastro-intestinal fluids may range from about 0.01 to about 0.2
(Johnson et al., 1993, Int. J. Pharm., 90, 151-159).

The ionic strength, mostly represented by the symbol | (sometimes 1), 1s a characteristic
of a solution and is defined as

u=1/2Y ¢zi2
i

wherein ¢; is the molar concentration of the ith 1on, Z; is its charge, and the summation
extends over all the ions in solution (Martin, A., 1993, Physical Pharmacy, Williams &
Wilkins, pp 134-135). The ionic strength 1s thus a property of the solution and not of
any particular ion in the solution. The ionic strength 1s known to constitute a good
measure of the non-ideality imposed by all the ions of a solution on the ions produced
by a given electrolyte in the solution.

The effect of the ionic strength of the surrounding medium on the disintegration,

gelation and viscosity of hydrophilic matrices is described in the literature.

Mitchell et al. (Pharmaceutical Technology. Controlled drug release, vol.2, by Wells,
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J.I,, Rubinstein, M.H. (Eds.), Ellis Horwood Limited, pp. 23-33, 1991) disclose the
effect of electrolytes on the disintegration and gelation of hydroxypropyl
methylcellulose (HPMC) K15M matrix tablets. At low 1onic strength of the
surrounding medium, HPMC matrices are unaffected by electrolytes and hydration
occurs to produce an intact gel layer. At intermediate ionic strength however, the
matrices lose shape and integrity, and they disintegrate rapidly. The tablets cease to act
as controlled release matrices because gelation is prevented by a reduction in hydration
In case of increased solute concentrations in the surrounding medium. Thus,
electrolytes present in the surrounding medium can modify the release profile of drugs
from HPMC matrices. The drugs themselves may also influence the hydration, and
thus the gelation of HPMC. Therefore. drugs may play an active role in determining
their own release (Mitchell et al.. Int. J. Pharm., 1993, 100, 165-173). Consequently,
the incorporation of drugs in HPMC matrices may result in unpredictable dissolution

profiles and hence unpredictable therapeutic efficiency of the dosage forms.

The swelling behaviour of xanthan gum matrix tablets in sodium chloride solutions of
different ionic strength is described in Int. J. Pharm., 1995, 120, 63-72. Within the

range of physiological ionic strength, the swelling of the xanthan gum tablets shows a
reciprocal relationship with salt concentration. |

Unexpectedly, it has been found that the Impairing or even destroying effect of the ionic
strength of a release medium on the controlled release profile of a hydrophilic matrix
formulation can be countered by adding pregelatinized starch to the formulation. Said
impairing effect of ionic strength on the controlled release profile of a hydrophilic
matrix formulation may be attributed, as indicated hereinbefore, to changes in the
hydration of the viscous hydrophilic matrix polymers. Said matrix polymers have to
compete for hydration water with the solutes making up the ionic strength of the release
medium. Consequently, the polymers may not hydrate to such extent as to ensure
formation of a sufficiently Integer matrix with acceptable resistance to disintegration.
Hydration of the matrix polymers may largely or even completely be suppressed so that
the matrix disintegrates almost immediately, e.g. within a time interval of 15 min after

administration in the release medium. By incorporating pregelatinized starch in the

particular in release media with ionic strength values ranging up to 0.4, even more in

particular in release media with ionic strength values encountered in physiological
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conditions, 1.e. along the entire gastro-intestinal tract both in fasted as well as in fed

conditions, and most in particular in release media with ionic strength values ranging
from about 0.01 to about 0.2.

5  Thus, the present invention relates to the use of pregelatinized starch in a hydrophilic
controlled release formulation comprising one or more active ingredients and one or
more viscous hydrophilic polymers to counter the impairing effect of ionic strength of
the release medium on the controlled release of active ingredient(s) from said
formulation or the use of pregelatinized starch in a hydrophilic controlled release

10 formulation comprising one or more active ingredients and one or more viscous
hydrophilic polymers to maintain a controlled release of active ingredient(s) from said
formulation in release media with changing ionic strength, 1n particular in release media
with increasing ionic strength, more in particular in release media with ionic strength
values ranging up to 0.4, even more in particular in release media with ionic strength

15 values encountered in physiological conditions, i.e. along the entire gastro-intestinal
tract both in fasted as well as in fed conditions, and most in particular in release media
with 1onic strength values ranging from about 0.01 to about 0.2. This invention also
includes the use of pregelatinized starch in a hydrophilic controlled release formulation
comprising one or more active ingredients and one or more viscous hydrophilic

20 polymers to prevent dose-dumping from said formulation along the gastro-intestinal

tract both in fasted as well as in fed conditions, more in particular to prevent food-
related dose-dumping.

T'he term “release medium” as used hereinbefore or hereinafter encompasses all kinds
25  of liquid media wherein the release of active ingredient(s) from the hydrophilic
controlled release formulation can occur, i.e. for example 1n in vitro dissolution media,

but also in body fluids, more in particular in the gastro-intestinal fluids.

The term “to maintain a controlled release of active ingredient(s) from the formulation”

30  1indicates that the active ingredient(s) is (are) slowly, gradually, continuously,
prolonged, sustained or extended released in time from the formulation. In particular,
the term ““a controlled release of active ingredient(s) from the formulation” indicates
that the formulation does not release the active ingredient immediately after oral dosing
and that the formulation allows a reduction in dosage frequency, following the

35  definition for extended release, interchangeable with controlled release, according to
the United States Pharmacopeia 24, p 2059. A controlled release, used synonymously

with prolonged action, sustained release, or extended release, dosage form is therein
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described as a dosage form that allows at least a two-fold reduction in dosing frequency
or a significant increase in patient compliance or therapeutic performance as compared
to that presented as a conventional dosage form (e.g. as a solution or a prompt drug-
releasing, conventional solid dosage form).

The term “dose-dumping” is well known by a person skilled in the art and defines a
sudden release of a major part or all of the active ingredient(s) incorporated in a
formulation intended to be used as a controlled release formulation. Instead of a release

10 isreleased within a short period of time. This may cause serious adverse effects or

The present invention also relates to a hydrophilic controlled release formulation
comprising pregelatinized starch, one or more active ingredients, one or more viscous

15 hydrophilic polymers and optionally pharmaceutically acceptable formulating agents
Characterized in that the pregelatinized starch enables the formulation to maintain a
controlled release of the incorporated active ingredient(s) in release media with
changing ionic strength, in particular in release media with Increasing ionic strength,
more 1n particular in release media with ionic strength values ranging up to 0.4, even

20 more in particular in release media with ionic strength values encountered in
physiological conditions, i.e. along the entire gastro-intestinal tract both in fasted as
well as in fed conditions, and most in particular in release media with ionic strength
values ranging from about 0.01 to about 0.2. The invention also concerns a hydrophilic
controlled release formulation comprising pregelatinized starch, one or more active

25  ingredients, one or more viscous hydrophilic polymers and optionally pharmaceutically
acceptable formulating agents characterized in that the pregelatinized starch prevents
dose-dumping from said formulation along the gastro-intestinal tract both in fasted as

well as in fed conditions, more in particular the pregelatinized starch prevents food-

related dose-dumping.
30

The formulation according to the present invention is particularly useful for
administering one or more active ingredients
(a) with a short half-life, in the order of 4 to & hours or less, which have to be taken in
divided doses during the day when administered in a conventional preparation; or

35 (b) with a narrow therapeutic index; or
(¢) with sufficient absorption over the entire gastro-intestinal tract; or

(d) with a relatively small therapeutically effective dose.
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Suitable active ingredients are those which exert a local physiological effect, as well as

those which exert a systemic effect, after oral administration. Examples thereof are:

- analgesic and anti-inflammatory drugs (NSAIDs, fentanyl, indomethacin, ibuprofen,
ketoprofen, nabumetone, paracetamol, piroxicam, tramadol, COX-2 inhibitors such as

5 celecoxib and rofecoxib) ;

- anti-arrhythmic drugs (procainamide, quinidine, verapamil) :

- antibacterial and antiprotozoal agents (amoxicillin, ampicillin, benzathine penicillin,
benzylpenicillin, cefaclor, cetadroxil, cefprozil, cefuroxime axetil, cephalexin,
chloramphenicol, chloroquine, ciprofloxacin, clarithromycin, clavulanic acid,

10 clindamycin, doxyxycline, erythromycin, flucloxacillin sodium, halofantrine,
1soniazid, kanamycin sulphate, lincomycin, mefloquine, minocycline, nafcillin
sodium, nalidixic acid, neomycin, norfloxacin. ofloxacin, oxacillin, phenoxymethyl-
penicillin potassium, pyrimethamine- sulfadoxime, streptomycin):

- anti-coagulants (warfarin) :

15 - antidepressants (amitriptyline, amoxapine, butriptyline, clomipramine, desipramine,
dothiepin, doxepin, fluoxetine, reboxetine, amineptine, selegiline, gepirone,
Imipramine, lithium carbonate, mianserin, milnacipran, nortriptyline, paroxetine,
sertraline ; 3-[2-[3,4—dihydrobenzofuro[3,2-c]pyridin—2(1H)-yl]ethyl]-Z-methyl—4H—
pyrido[1,2-a]pyrimidin-4-one) :

20 - anti-diabetic drugs (glibenclamide, metformin) ;

- anti-epileptic drugs (carbamazepine, clonazepam, ethosuximide, gabapentin,
lamotrigine, levetiracetam, phenobarbitone, phenytoin, primidone, tlagabine,
topiramate, valpromide, vigabatrin) ;

- antifungal agents (ampbhotericin, clotrimazole, econazole, fluconazole, flucytosine,

25 griseofulvin, itraconazole. ketoconazole, miconazole nitrate, nystatin, terbinafine.
voriconazole) :

- antthistamines (astemizole, cinnarizine, cyproheptadine, decarboethox yloratadine.
fexofenadine, flunarizine, levocabastine. loratadine, norastemizole, oxatomide,
promethazine, terfenadine) :

30 - anti-hypertensive drugs (captopril, enalapril, ketanserin, lisinopril, minoxidil,
prazosin, ramipril, reserpine, terazosin) ;

- antl-muscarinic agents (atropine sulphate, hyoscine) ;

- antineoplastic agents and antimetabolites (platinum compounds, such as cisplatin,
carboplatin; taxanes, such as paclitaxel, docetaxel; tecans, such as camptothecin,

35 Irinotecan, topotecan: vinca alkaloids, such as vinblastine, vindecine, vVincristine,
vinorelbine; nucleoside derivatives and folic acid antagonists such as 5-fluorouracil,

capecitabine, gemcitabine, mercaptopurine, thioguanine, cladribine, methotrexate:
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alkylating agents, such as the nitrogen mustards, e.g. cyclophosphamide,
chlorambucil, chlormethine, iphosphamide, melphalan, or the nitrosoureas, e. g,
carmustine, lomustine, or other alkylating agents, e. g. busulphan, dacarbazine,
procarbazine, thiotepa; antibiotics, such as daunorubicin, doxorubicin, idarubicin,
5 epirubicin, bleomycin, dactinomycin, mitomycin; HER 2antibody, such as

trastuzumab; podophyllotoxin derivatives, such as etoposide, teniposide; farnesyl
transferase inhibitors: anthrachinon derivatives, such as mitoxantron) :

- anti-migraine drugs (alniditan, naratriptan, sumatriptan) ;

- anti-Parkinsonian drugs (bromocryptine mesylate, levodopa, selegiline) ;

10 - antipsychotic, hypnotic and sedating agents (alprazolam, buspirone, chlordiazepoxide,
chlorpromazine, clozapine, diazepam, flupenthixol, fluphenazine, flurazepam,
9-hydroxyrisperidone, lorazepam, mazapertine, olanzapine, oxazepam, pimozide,
pipamperone, piracetam, promazine, risperidone, selfotel, seroquel, sertindole,
sulpiride, temazepam, thiothixene, triazolam, trifluperidol, ziprasidone, zolpidem) ;

15 - anti-stroke agents (lubeluzole, lubeluzole oxide, riluzole, aptiganel, eliprodil,
remacemide) ;

- antitussive (dextromethorphan, laevodropropizine) ;
- antivirals (acyclovir, ganciclovir, loviride, tivirapine, zidovudine, lamivudine,
zidovudine + lamivudine, didanosine, zalcitabine, stavudine, abacavir, lopinavir,

20 amprenavir, nevirapine, efavirenz, delavirdine, indinavir, nelfinavir, ritonavir,
saquinavir, adefovir, hydroxyurea) ;

- beta-adrenoceptor blocking agents (atenolol, carvedilol, metoprolol, nebivolol,
propanolol) ;
- cardiac inotropic agents (amrinone, digitoxin, digoxin, milrinone)
25 - corticosteroids (beclomethasone dipropionate, betamethasone, budesonide.,

dexamethasone, hydrocortisone, methylprednisolone, prednisolone, prednisone,
triamcinolone) ;

- disinfectants (chlorhexidine) :
- diuretics (acetazolamide, frusemide, hydrochlorothiazide., 1sosorbide) ;
30 -enzymes ;
- essential oils (anethole, anise oil, caraway, cardamom, cassia oil, cineole, cinnamon
o1l, clove oil, coriander oil, dementholised mint o1l, dill oil, eucalyptus oil, eugenol,
ginger, lemon oil, mustard oil, neroli oil, nutmeg o1l, orange oil, peppermint, sage,
Spearmint, terpineol, thyme) ;
35 - gastro-intestinal agents (cimetidine. cisapride, clebopride, diphenoxylate,
domperidone, famotidine, lansoprazole, loperamide, loperamide oxide, mesalazine,

metoclopramide, mosapride, nizatidine, norcisapride, olsalazine, omeprazole,
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pantoprazole, perprazole, prucalopride, rabeprazole, ranitidine, ridogrel,
sulphasalazine) ;

- haemostatics (aminocaproic acid) ;

- lipid regulating agents (atorvastatin, lovastatin, pravastatin, probucol, simvastatin) :

- local anaesthetics (benzocaine. lignocaine) ;

- opioid analgesics (buprenorphine, codeine, dextromoramide, dihydrocodeine,
hydrocodone, oxycodone, morphine) ;

- parasympathomimetics and anti-dementia drugs (AIT-082, eptastigmine,
galanthamine, metrifonate, milameline, neostigmine, physostigmine, tacrine,
donepezil, rivastigmine, sabcomeline, talsaclidine, xanomeline, memantine,

lazabemide) ;

- peptides and protems (antibodies, becaplermin, cyclosporine, erythr()pmetm
immunoglobulins, insuline): '

- sex hormones (oestrogens : conjugated oestrogens, ethinyloestradiol, mestranol,
oestradiol, oestriol, oestrone ; progestogens ; chlormadinone acetate, cyproterone
acetate, 17-deacetyl norgestimate, desogestrel, dienogest, dydrogesterone, ethynodiol
diacetate, gestodene, 3-keto desogestrel, levonorgestrel, lynestrenol, medroxy-
progesierone acetate, megestrol, norethindrone, norethindrone acetate, norethisterone,
norethisterone acetate, norethynodrel, norgestimate, norgestrel, norgéstrienone,
progesterone, quingestanol acetate) ;

- stimulating agents (sildenafil) :

- vasodilators (amlodipine, buflomedil, amyl nitrite, diltiazem, dipyridamole, glyceryl
trinitrate, isosorbide dinitrate lidoflazine, molsidomine, nicardipine, nifedipine,
oxpentifylline, pentaerythritol tetranitrate):

their N-oxides, their pharmaceutically acceptable acid or base addition salts and their

stereochemically isomeric forms.

Pharmaceutically acceptable acid addition salts comprise the acid addition salt forms
which can conveniently be obtained by treating the base form of the active ingredient

with appropriate organic and anorganic acids.

Active ingredients containing an acidic proton may be converted into their non-toxic

metal or amine addition salt forms by treatment with appropriate organic and inorganic
bases.

The term addition salt also comprises the hydrates and solvent addition forms which the

active ingredients are able to form. Examples of such forms are e.g. hydrates,
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alcoholates and the like.

The N-oxide forms of the active ingredients comprise those active ingredients wherein
one or several nitrogen atoms are oxidized to the so-called N-oxide.

The term “stereochemically isomeric forms” defines all the possible stereoisomeric
forms which the active ingredients may possess. More in particular, stereogenic centers

may have the R- or S-configuration, and active ingredients containing one or more
double bonds may have the E- or Z-confi guration.

An interesting group of active Ingredients are those as described hereinabove provided
that salbutamol, isosorbide d-mononitrate, dihydroergotamine, vitamine B12,

conjugated estrogens, acety] salicylic acid, fluoride, miconazole and triamcinolone are
not included.

Another interesting group of active ingredients are those as described hereinabove
provided that salbutamol, isosorbide S-mononitrate, dihydroergotamine, vitamine B 12,
conjugated estrogens, acetyl salicylic acid, fluoride, miconazole, triamcinolone,

acyclovir, lamotrigine and acetaminophen in combination with diphenhydramine are
not included.

In view of the presence of one or more active ingredients, the present invention also

relates to a hydrophilic controlled release formulation as described hereinabove for use
as a medicine.

As described hereinabove, pregelatinized starch is comprised in the present
formulation. Pregelatinized starch is a readily available product, which can be

manufactured by precooking and drying starches. It is widely used in the food Industry

In order to give viscous pastes after reconstitution in water.

Pregelatinization may be obtained by:

® spray drying : pregelatinized starches produced in this way consist of hollow
spheres, usually with an air cell enclosed at the center They are made by first
cooking the starch in water and then by spraying the hot paste into a drying chamber
or tower;

* roll-drying : pregelatinized starches prepared in this way consist of particles

appearing as transparant, flat irregular platelets. In general these products are

simultaneously cooked and dried on heated rolls, using either a closely set pair of
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squeeze rolls or a single roll with a closely set doctor blade. In either case, a
paperthin flake, which is then ground to mesh size, 1s obtained;
® extrusion or drum-drying : pregelatinized starches prepared in this way consist of

individual particles which are much thicker and more irregular than roll-dried

5 products. Drum-drying is similar to roll-drying except that a thicker coating of
starch paste is applied to the heated rolls, and the dried product is then ground to the
desired particle size. In the extrusion process, moistened starch is forced through a
super heated chamber under very high shear, then exploded and simultaneously dried

by venting at atmospheric pressure.
10

A preferred form of pregelatinized starch is drum dried waxy maize starch, which is
available from the company Cerestar Benelux BV (Breda, the Netherlands).

The weight percentage of pregelatinized starch in the hydrophilic controlled release

15 formulation of the present invention preferably ranges from about 0.01% to Jess than
80% (w/w), more preferably from about 0.01% to about 15%. even more preferably
from about 0.01% to about 5%, and most preterred is about 5%.

The hydrophilic polymers constituting the controlled release matrix preferably release
20 the active ingredient(s) gradually, slowly, continuously. They swell upon contact with
aqueous fluid following administration, resulting in a viscous, drug release regulating
gellayer. The viscosity of the polymers preferably ranges from 150 to 100,000 mPa.s
(apparent viscosity of a 2 % aqueous solution at 20°C). Examples of such polymers are
- alkylcelluloses, such as, methylcellulose:
25 - hydroxyalkylcelluloses, for example, hydroxymethylcellulose, hydroxyethylcellulose.
hydroxypropylcellulose and hydroxybutylcellulose:
- hydroxyalkyl alkylcelluloses, such as, hydroxyethyl methylcellulose and
hydroxypropyl methyicellulose:
- carboxyalkylcelluloses, such as, carboxymethylcellulose:
30 - alkali metal salts of carboxyalkylcelluloses, such as. sodium carboxymethylcellulose:
- carboxyalkylalkylcelluloses, such as, carboxymethylethylcellulose:
- carboxyalkylcellulose esters:
- other natural, semi-synthetic, or synthetic polysaccharides, such as, alginic acid, alkali
metal and ammonium salts thereof, carrageenans, galactomannans, tragacanth,
35 agar-agar, gummi arabicum, guar gummi, xanthan gummu, starches, pectins, such as

sodium carboxymethylamylopectin, chitin derivates such as chitosan, polyfructans,
inulin;
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- polyacrylic acids and the salts thereof:
- polymethacrylic acids and the salts thereof, methacrylate copolymers;
- polyvinylalcohol;
- polyvinylpyrrolidone, copolymers of polyvinylpyrrolidone with vinyl acetate:
> - combinations of polyvinylalcohol and polyvinylpyrrolidone;
- polyalkylene oxides such as polyethylene oxide and polypropylene oxide and
copolymers of ethylene oxide and propylene oxide.

Preferable hydrophilic polymers are polysaccharides, more in particular cellulose
10 derivatives and most in particular cellulose ether derivatives.

Most preferred cellulose ether derivatives are hydroxypropyl methylcellulose and
hydroxypropyl cellulose.
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