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Description
PRIOR &RT

0001} The invention relates fo @ methad for produging siginate-containing porous of spongy
mouided arficles, as wall as the moulded articles oblained thereby and their use.

10002] & is known that alkali metal alginates, such as for example Na siginate, are waler-
soluble, whersas alkaline earth alginales, such as for sxample O algihate, are waler
inscluble. Thin, waterinsoluble layers can therefore be produced for example by spraying @
thin Na alginate film with & Call; solution. # on the other hand # is desired to produce
ticker layers, then there is the difficudty that the homogeneous incorporation of free Ca jong
inte an Na asiginate solution & complicated by & marked increase in the viscosity of the
salution, so that no uniform products but instesd noncoherant Ca alginate agglomerates are

formed,

100031 In order o overcoms this problem LIS 5718018 proposes for exampde o add {o the
aguecus solution of the water-insoluble aiginate composition & water-solubde complax-
forming agend, such as for example sodium citrate. if for exampie a readily soluble calcium
sait such as calcium chioride is then added, the immsdiate precipiiation of calcium alginate
is thus delaved by the prassnce of the complex-forming agent, whereby the formation of
small insoluble calcium alginate globules in the product should be prevented. The sxamples
of the aforementioned US patent specification are limited however to a scale of & few
milfiitres, The gelling tme of the alginate solution after addition of the calclum chicride is
merely 30 to 60 seconds. If an attempt js made to scale up this msthod, then it s found that
the desired delay by addition of the complex-forming agent 1o the solution of the sodium
alginate s not sufficient, asf%di a relatively large-size product with a high homogensity camot
be citained. Furthermore, i the aforementionsd method the use of surfactants is obligatory
in order to achieve @ sufficient dispersion of the compansents. The use of such surfactants
can however lead 1o incompatibiliy problams, for sxample when used on the skin. The fagt
that in the method of US 5718818 o sufficlent delay in the precipiiation cannot be achieved
by the prior addition of the complex-forming agentis also cordirmed in GB 238 7705 of the
same wenier, in which the method of US 5718018 is consequently desoribed as
disadvantagecus, GB 2387785 discloses & method far producing waterdnsoluble algingle
sponges or foamed products for the praduction of adhesive plasters or dressings or surgioat
products, i which also watersoluble alginate s crosslinked by the addition of polyvalent
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metal ions in the pressnce of a foaming agent. The presenes of a complexing agentis in this
case intentionally avoided. In a preferved variant the process is carvied oud in the presence
of ammonium hydroxide In order to lowsr the viscosity of the salcium alginate, In the
examples calcium sulphate and then acetic acid for sxample are added.  The method
requires the prasence of a foam-farming agent, a surfactant, & borate buffer, as well as the
sforementionsd ammoniim compounds.  This complex mixture of substances makes &
difficult to contral the process and the resultant products contaln a largs number of

companents whose physiclogical effects have to be taken inte account.

[0004] From DE 202 18 865 U1 pads or dressings for dermaiological applications are
described, comaining a polymer-based, in particular, alginic add-based, carrier material
Specic sxamples desoribing the production of these pads cannot be oblained from the
wiiity model. GB 621 2304, WO 2004/104078 and JP O 208332 A disclose posaible

modifications of these pads, such as the admixture of calcium salts.

10008] Furthermore DE 43 38 328 discloses freexe-dried biclogical matrices for mobsturising
the skin and for topical fransdermal applicetion of pharmsceutical cosmetically active
substances containing natural polysaccharides and modified polysaccharides.  Alsg, fhis
prinded specification already mentions the stabilisation of the biclogical matnix by formation of
calcium alginate frameworks by addition of cacium fons. However, this printed speoification

doss nat disclose how homogensous thicker alginate layers can be produced.

00081 The production of smali-size alginate sponges for oral ingestion by adding 8 soluble
calnium sall {calcium gluconate) fo a Na alginate sclution is described in WO D1/17377. This
method is however not sultable for producing large-size alginate sponges for the reasons
already mentioned ahove (o homogensous Incorporation of calcium ons). Qwing to the
sesultant inhomogeneitiss the incorporation of aclive ingredients proposed there is

furtharmore complioated,

00071 From WOSH00812 3 maethod s known for forming polysaccharide foams,
partinular alginatebased foams. This palent specification discloses iy one smbodiment also
ihe variant in which an insoluble carbonate or hydrogen cavbonate salf of polyvalent metal
cations is dispersed in the foamed polysaccharids, and the foam is then treated with & strong
acid in order to release carbon dioxide and through the cations that are formed to crosslink
the polysaccharide with the Tormation of 2 dimensionally stable fommed strocture.  In this
way, according 1o the detalls ghven in the printed specification foam thicknesses of wp o S
mim can be stabiised. These thicknesses are, however, i partivudar insufficlent If i is then
degirad to cut the foamed articles into thinner favers, Also, the use of caldlum carbonate
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leads 0 an undesirable formation of gas during the production, which means that the pure

sizes can hardly be controlied, resulting in marked Inhomogensities in the foam.

[2068] A further method for producing alginate sponges is known from US 3553383, In this,
Siest of all Ca alginate is produced from alginie acid and calclum carbonate, the formed Ca
alginate is then comminuted and the resulting gel is subjected to feare-drying. In this way
although redatively large-size spongy materials can be produced, the resultant producis
howsver decompose ity rapidly in water. The alginate sponges -~ in particular even if they
are cut into thin layers — have an insufficent wat strength, In particular wet tensiie strength,
for cosmatic or medicinal pads or dressings.

{0008 In the sfill unpublished German patent applcation DE 103237849 a mathod for
producing porous alginate moulded articles e desoribed, which requires the addition of
somplex-forming agents for polyvalent metal fons ar a salt of a polyvalent metal lon with 8
multidentate complexing anfon. The use of oxloium sulphate and & minersd acld in e

production of the porous alginate moulded articles s not disclosed.

{00101 The obisat of the present invention thersfore consisted in providing relatively largs-
sized, extremsly homogeneous moudded articles based on compounds formed bebtwesn
alginates and polyvalent metal fons, which have a high wet strengih, in particular & high wet
tensile strength, which can be cut with nomal cutling todls into thin layers, which are
optically pleasing, Le. have in partioular a high whitensss, and which can tharsforse be used
in cosmetic or medicinal applications, such as a cosmetic skin pad or medicinal dressing or
wound pad, ete. I addition the mathod for producing the moulded articles should be able fo
be easily controlied, and additives that are not completely physivlogically hanrdess, such s
foam-<dorming agents, surfactants, borate bulfers and also ammonium compounds, should be

avoided as &vas possibls,

[0011] Furthenmors the method should enable homogsneous thick parous alginate layers b
be prepared from which sultable, also orally applicable, cosmetic of medicinal application
farme, such as for example Implant mouided articies, saliation comprassed arlicles, agents
for the confrol, in particular delaved release of active constituents or the bke, can be

praduced it g simple manner by pressing andior punching.

[8012] The hwentors of the gr&s@rﬁ‘ patent application were surprsingly alle to successiully
provide homogeneous, refalively thick, large-size moulded articles based an alginates of
polyvalent metal salts, which can be oblained by the special meathed, kewise farming the
subject matter of the present invention, which solve the sforementioned problems of the
moulded articles of the prior st and which are therefore sminently sultatde for the production

4]
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of cosmetic or medicinal products. The moulded articles preferably sontain neither fosm-

forming agents, nor surfactants, nor borate buffers, nor ammonium cornpounds,
DETAILED DESCRIPTION OF THE INVENTION

[H013] The present patent application thus provides a method for producing slginate-
sontaining porous moudded articles, which method comprises mixing an agusous alginale
solition with ealcium sulphate in the presence of at lsast one mineral acld, pouring the
mikture oblgined into & mould, anﬁ drying the miiure. Mineral acids include for example
hydrochioric ackd, sulphuric acld and phosphoric acid. Hydrochionc acid is prefered.

100141 The water-soluble slginates used according to twe hvention are preferably atkal
2 q

metal alginates, such as alginates of sodium, potassium, i,

{00185 The underlying alginie acid s @ natural acidie polysaccharide, which is extracted in
particular from so-calied brown algas (phaecophyceas) with a high molecuiar waight varying
from shout 30000 to 200000 Dalions, and cortaing chains that ave formed from D-
mannuranic acid and Lguluronic acid. The degree of polymerteation varles depending on
the type of algse used for the extracion, the time of year at which the algae were codlected,
and the orgin of the algae, as well as the age of the plants. The main species of brown
algae from which alginic acld is obleined are for example Macrocystis pyrifera, Laminaria
cloustoni, Laminada  hyperbores,  Lamvinara Hexicaulis,  Laminara digitata,
Ascophyifumnadosum and Fucus seiratus,  Alginic acld or alkaline aiginates can howsver
also be coblained microbiologically, for example by fermentafion with Pssudomonas
aeruginoss  or mulsnls of Preudomonas  putida, Pssudomonas  Huorescence o
Prsudomenas mandocing (see for example EF-AZ51805 and Rémpp Chemie Lexikon
“Natural substances” Thisme Verlag, 1887 and the documents oited there).

{00467 According to the nvention alginates are preferred having an averags particle size of
up fo about 0.2 mm and & Wscosity in aguecus solution {1 S sotution, pH T, 20°0) of 300 o
200 mPas. ‘

00171 Accarding fo the invention sedium alginate is particularly preferred,

{00181 The employed aqueous solution of the water-soluble alginate preferably has &
concentration such $u In the agueocus suspension formed after addiffors of the calsium
sufchate and mineral acid, & concentration of 0.2 to 3.0%, preferably 0.3 fo 2.5%, mome
preferably 0.4 fo 1.2% {(weightiweight) of alginete referred to the smployed amount of water

4
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is obtained. The solution can be prepared by suspending the desired amount of alginate for
example in distled water. The concentration of the alginate in the aqueous suspension has
an influence on the hardness of the formed porous mouided ardicles. Concentrations of
more than 2% fwiw) lead to relatively hard or brittle moulded articles, which is fess desirable.
Concentrations lower than 2% (wiw) lead fo less brittle moulded articles, which is more

preferred.

10018] In a further preferred embodiment the porous moulded articles according o the
invention contain sarboxymethylcslivloss, iy particutar sodium carbsxymeihyiéceimmsa. The
addition of sodium carboxymethylosliulose surprisingly leads 1o an improvement in the
aptical density of the porous moulded articles according to the invention without af the same
fime increasing the hardness or the brittleness of the moulded articles. On the other hand,
the addition of sodium parboxymethylceliulose Jeads to an improvement of the Sexinility of
the obtained porous moulded articles.  Furthenmore the addition of garboxymethylceidoss,
in paricular sodium carboxymethylesliulose, leads to & stabiiisation of the moulded ardicles.
in  the production of carboxymethylestiulose-containing moulded  articles  the
carboxymethyicaliilose, In particudar sodium carboxymethyioelivioss, swprisingly also
mravents & sedimentation of the sparingly soluble sall, in particudar Cal0,, and thus allows g
more homogensous incorporation of the latter into the aguecus suspension and an increass
in the homogensity of the oblained moulded artlicles. In the method according to the
invention a slurry of CaBQy and sodium carboxymethyicelivioss in water s therefore formed,
and to this is added the agueous sodium alginats solution that contains the mineral acid and

aptionally further constituends, as descaribed in more detall hareinafier

[0020] The carboxymethylceliulose, n particular sodium r;arbﬁxaymetﬁyiceiéuiﬁs& can bs
present in the moulded articles according fo the invention in an amount of up o 80 Wi
referred to the dry content of the moulded articte. This corresponds to the preferred ranges
to be adjusted in the agueous suspension of about up ta 3 wils, preferably 0.2 o 3wl %,

100211 A prefered embadiment of the moulded atide according 1o the invention containg
carboxymethylceliulose, in particular sodium carboxymethylvelivlose, and hyaluronic acid or

its salis or derivatives.

{6022] in the method according o the invention ¥ is in principle also possible to add a
complex-forming agent for calcium, In order to reduce the concantration of the calclum lons
in the solution and thus inhibit the wross-linking of the siginate, although this is not absolutely

essentiial, Such @ complex-forming agent maey be 8 oaboxlate of an
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hydroxypolvearboxylic adid, such as a citrate or malate, which howsyer can Serve as a

cosmetically active constituent, such as a skin masiuniser.

00231 According o the invention It is surprisingly found that the pH value adjusted by the
suneral acid has an influence on the tenalle strength of the obdained porous moulded
arficles. In order 1o achisve a higher tensiie strength a pH value of lees than &, preferably
less than 5, is therefore preferred. These jow pH values are in turn particularly preferred in
combination with & low alginate concentration of less than 2% (wiw) In the obstained

suspension,

00241 The amount of CaS0, s sonveniantly chosen s that the concendration of the saltin
the resulting suspension is about 0.1 fo 500 mmolilitre, i which the total amount of the sait

refars here to the volume of the suspansion.

0025 The amount of added CaS0, refemad to the amount of the soluble aiginate in the
soiution is preferably chosen so that the molar ratie of afginate to CaB0, B QA0 b L.

10026] The formation of the sparingly sduble alginates is conveniently controfled so that a
flowahility of the alginate solution, expressed ag a viscosily at room temparature 20°0) of
pelow about 1 000 mPas, is achieved within at least 1 minute, proferably about 2 minutes

and more preferably within at least 3 mimdes |

{00271 The mixing togather of agueous alginate solution, calcium suiphate and at least ong
mineval acid can preferably be carvied out n mixers with a statorfrotor system, for sxample i

2 coloid il

10028} According to the invention the {still} flowable alginate somposition i poursd inle &
mould suitable fr the subsequent drying.  In this connection layer thicknesses of e
#iowable alginate composition of up 1o about 50 o are possible. Preferred mcudds are box
raoudde of rectangutar horizontal section. The pouring step can take place at any suitable
stage of the methed. Thus, the solulipn of the water-suluble alginate can siready be poured
inte the moukd subsequently used for the diving i a sufficient thorough mixing can be
ansured in this mould, Preforably however the pouring takes place after the start of the

crossiinking or pracipitation of the sparingly soluble alginale.

100281 The drying of the agusous alginate suspension poured into the mould takes place in
2 manner known per se, particularly preferably by freeze-drying. This can also be carrisd
out in @ manner kaown per se, and here reference may be made for example o DE 43283238
£2 or DE 4028522 O, to which reference should specifically be made as regards the dryving

%3]
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step of the methad according fo the nvantion, and which are therefore part of the method

acoording o the invention.

[0030] In a preferred embodiment of the method according fo the nvention, before the
casting of the suspension into 8 mould at least one further component, selected from the
group consisting of cosmetic or madicinal solive substances, further natural o synthetic
hydrocolioid-forming polymers and cosmelic of madicingl auxiliariss and sdditves, 8

additionally added.

1003%] Further natural or synthetic hydrocolicidforming polymears inolude {partially) water-
soluble, natural or synthelic polymers that form gels o viscous sclutions in aquepus
systems. They are convenlently selected from further natural polysaccharides, syrsﬁ*;eﬁaaiiy'
modified derivatives thereof or synthetic polymers.  Further polysaccharides include for
sxample homoglvesns or heterogiyeans, such as for example carragesn, pacling, |
tragacanth, guar gurm, caroh bean kemel flour, agar-agar, gum Arabic, xarthan, natural and
modifiad starches, dexdrans, dextrin, maltodexirins, chitesan, glucans such as -1 3-glucan,
8-1.4-giucan, celivloss, mucopolysaccharides, such as in g}aﬁi‘aumr hyaluronic acid, sto.
Synthetic  polymers  include  for  exampler  cellulose  slter, pohevimyl aloohol,
polyvinyipyrrolidone,  synthetic  ocelilose  derdvalives  such as mathylcaliuloss,
carboxyoeliviose, carboxymsthylcelislose, in particular sodium carboxymethyloslivlese,
collulose esters, cellidose sthers such as hydrowypropylcelidose, polyacrplic acid,
polymethacrylic  acid, polyimethyl  mesthacrylate) {PMMAY, polymethacnylate  [PMAY
polyethylene glycols, st Mixtures of these palymers may alae be used. The use of
nydrocolioid-forming profelns, such as eg. collagen, is however nat praferred sirce some

end users increasingly prefer fo use purely plant products, especially in cosmstics.

[p032] According fo the invention hyaluronic acld andfor its salts andfor #s derbvatives are
particulardy preferably added in addition.  Hyshropic acd is a highly viscous rratural
glucosaminoglycar with akemating B¢ glucoronie scid and B glicosamine fractions; s
molecular weight js between 50 000 and a few millon. Hyaluwronic acid is ofien used as
sodium salt, for exampls in therapy, mainly in cphthalmology, surgery and cosmetios. The
salte of hyaluronic acid that are formed with atkali, alkaline santh, magnesium, aluminium,
ammonium or subshiuted ammonium fons can be used as carters in order o horease the
absorption of medicaments {see e.g. Rompp Chemie Lexikon “Natural substances”, Thisme
Vertag, 1887 and the documents cited there), According 1o the ihvention sodium
hyaluronate with & molecular weight of sbout 1 OO0 000 to 2 800 OO0 Dalions, s partivulary
preferred  The addition of hyaluronic acld in the method sccarding {0 the invention lsads
completely surprisingly fo an increased whiteness of the abiained alginate-containing porous

7
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micuided articles. This is particularly preferrad for sesthetic reasons, especially in cosmatic
gse, Furthermere, hyaluronic acld howsver also exhibits tis therapeutic action sspecially in

topical or external use, such as for example as & skin moisturiser or to pramote cloatrisation.

(00331 The hyaluronic acid or ite salts are added o the alginate-containing porous moulded
articles ascording to the invention in an amount, referred to the dried mouided articles, of

about 0.1 1o B0 wi %, preferably 1 to about 67 %%,

10034] Active substances added according to the invention inchude in particular cosmetic or
therapeutic or pharmacsutical active substances, iy particutar those sullable for extemal use.
The moulded articls produced according to the nvention preferably containe at ast ong
coemetic andior pharmaceutioal active substance,  Accordingly, the preferred moulded
arficles according o the invention are preferably cosmetic or therapeutic agents. Cosmetic
mauded arficles and moulded arlicles i the meaning of the invention produced using
cosmetic active substances are essentially agents within the meaning of the foodstuffs and
consumer goods act (LMBG), fLe. substances or preparations of subsiances that are
ntended to be used externally on the human body for clsansing, care or o influence the
appesrance or body odour, of o tranemit ofaciory inpressions, unless they are
predominantly intended o alieviate or eliminate diseases, suffering, physical injuries o
pathological conditions. In this contest the cosmetic moulded sriicles produced sccording to
the invention are for example cosmatic pads, such as for sxample face masks, sic, that can
be used for oxample as skin washing snd cleansing agents, skincare applications, in
particidar face skincare applications, eye cosmelics, lip care agents, nall care agents, fool

care agens as well as halr or dental care agents.

[D035] Exampies of cosmeticafly, optionally also for example dermatologicst, therapeutically
aotive compounds includs: antb-acns agenis, antimicroblal agents, antiperspirants, astringent
agents, deodorants, depilatories, skin conditioners, skin-smoothing agents, agents for
improving skin hydration, such as for example glyosring of Wrea, SunScraen agents,
keratolylive, free radical traps, antiseptics, active substances for treating signs of skin agsing
andior means that modulate the differentiation andfor profiferation andfar pigmentatian of the
ke, witmming such as vilamin ©, active substances with an iritant side siect, such as o«
hydroxy acids, S-hydroxy acids, a-kefeacids, B-betoacids, relincids {retinol, retinal, vitamin
A}, anthralins (hoxyanthranoll, anthranolds, peroxides (n particular benzoyl peroxide,
minoxidi, lithium salis, antimataboles, vitamin D and s derivalives; catechols, Savonoids,
ceramides, Tatty substances such ag mineral off, for example paraffin oils ar Yaselne alls,
sliicone offs, vegetable oiis such as cosonut off, sweel abmond off apricot off, malze ol
joloba off, ofive off, avocadn ofl, sesame off, paln o, eucalyptus ofl, rosemarny off, lavender

&
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oil, pine ol thyme off, mint o, cardamam off, orange fiowesr oll, soya of), bran oll, noe ol
rapsseed off and castor off, wheat germ off and vitamin B lsolated therefrom, evening
primrose off, plant lecihing {e.g. soya lecithing, sphingalipidsiceramides lsclated from plants,
animal oils or fats, such as tafiow, fanolin, butter o, fatty acid esters, eslers of fatty aloohols
and waxes with a melting point coresponding o skin temperaturs {animal waxes such as
hesswax, carnsuba wax and candelila, mineral waxes such s microorystaline waxes, and
synthetic waxes such as polyethylene or silicone waxes), as well as all offs suitable for
cosmetic purpases, such as for example those mentioned in the OTFA Agreemaent, Cosmetic
Ingredient Handbook, 1% Edition, 1988, The Cosmetic, Tolletry and Fragrances Association,
e, Washingion, polyunsaturated falty acids, essential fatly acids {eg. gammadinolenic
ackd), SNEYMes, CO-enZYymes, enyme intubitors, hydrating agents, skin calming agenis,
detergents or foam-forming agents, and norganic of synihetic matting fllers, and abrasive

agents.

[0036] Furthermore, plant aclive substance extracts of extracts or individual substances
obtalned thersfrom may be mentionsd, which can be added o the porous moulded arficles
produced according to the invention. In general the plant active substance extradt is as &
nde selected from the group consisting of solid plant ediracts, fquitd plant sxtracts,
hydrophilic plant extracts, lipophilic plant extracts, individual plant constituents; as well as
their midures, such as flavonoids and thelr aglycones: rulin, quercetin, dicamin, hypsroside,
{neothesperiding, hesperitin, gingke bioba {o.g. gingke flavons glycosides), cralaegus
sxtract {8.9. oligomeric procyanidines), buckwhest (e.g. rulng, saphora faponics {e.g. ruting,
hirch leaves {e.g. quercetin giyoosikdes, hyperosid and rulin, siderfiowsr {a.g. nutin}, lme
blossom (8.g. ethersal of with quercelin and farmnesol), 5t John's wort off {e.g. ofive off
exiract), calendula, arica {8.q olly extracls of the flowers with sthereal off, polar sxdracts
with flavonoids), Melisss (o.g. Savones, ethereal i) romunostinndants, Echinaces purpures
{&.q. alcoholic extracty, fresh plant juice, pressed juive), eleutherscocous senticosus
alkaloids:  rauwolfia  {eq.  prajmaling,  evergresn (84 vincamniney,  futher
phytopharmaceuticals: ales, conkers (8.4 gesciny, gardic {e.q. gatic o}, pineappls (2.4
bromelaing), ginseng {eg. ginsenosides), mik thistle frul {o.g. extract standardised o
sifymarin), buicher's broom extract {89 rusgogening, baldian {eg. valepoiriates, Sinct
valerianas), cava-cava {e.g. cavalactones}, hop fowers {a.g. hop bitters), passifiorae extract,
gentian {8.g. ethano! axiract), anthraguinone-containing drug sxtradts, 8.4 aloin-containing
aloe vera juibe, pollen exiract, aigas exirads, liquorice extracls, paim exiract, galphiniia {e.g.
mother tincturs), mistieloe {eg. aguesous-sthanolic extract), phviostercls {8.g. beta-
sitosteral), wool flower {e.g. agueous-alcobolic exiract), drosera {e.g. lgusur wine extract),
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sea buckihom frults {e.g. juice or buckthorn off sap oblalned therefrom), marshmallow Tood,
primirose root extract, fresh plant exdracts fronn natiow, comirey, vy, sguisetales, common
yarraw, ribwort {8.9. pressed juloe), stinging netile, calanding, parsiey: plant extracts from
Norolaena lobata, Tagstes lucida, Tesoma siems, Momordica charantia, and sbe vara

axtracts.

0037} Preferred cosmetic aclive substances are natural and synthetic molsturising fadors
such as s.g glycerng, urea and ceramides, skin protection products, skin whitenars,
witaming, antioxidants, se-calied ant-ageing agents, anti-rritant agents, sunsoresn products,

aie.

10038] Further preferred cosmetic active substances are natural fats and of, Le. righycerides
of natural falty acids, for example on account of thelr rehydrating and sardng effect on the
gkin,

{00391 A particularly preferred cosmetic aclive substance is urea, with regard to which tis

assumed that it also acts as 3 local anassthatic

10040] In confrast fo the afore-described moulded articles essentially used in cosmatics, the
therapeutically employved moulded articles {medicamenta/medicinal products} are preferably
those that contain @t least one pharmaceutical andlor thevapeutic, in particular also
dermatalogical, active substance and that in the meaning of the medicines law are intended
inter alfe for healfing, sfleviating or preventing diseases, suffering, physicat infuries or
dissases. Furthermore, alginete Hseff can howsver also be regarded psy ¢ 88 8
sharmaseuticaliytherapeutically active substance. The agents and active substances are
rtended for external application, in which connection they may be skin-active subsiances or
alse tonsdermal active substances.  They include for sxample: means for weating skin
diseases, oxternally applicable analgesics, a.g. dexdropropoxyphen, pertazocin, pethiding,
buprenoephine;  antirheurnatios/antiphiogietios (NSAR), eg. ndomethadn, diclefenac
naprocen,  ketoprofen, buprofen, Burbiprofen, salicyio goid and derivatives such as
aoetyisaliovlic ackd, oxicams; steroid hommones, &g batamsthasong, dexamsthasone,
methylpredniscione, sthiny cestradicl, medrosrgotamineg, ditydroargotoxin; gout medication,
2.¢. berzbromarone, allopurinel;, external dermastological cintments, including antibacterial
agents, antimycolice, antiviral substanoes, anti-oflammatories, antiprutfic  substances,
anassihelising substances, s.g. benzotain, porficoids, aone reabments, antiparasiiios;
externally applicable harmones; venous therapsulic agents; immunosuppressants, ete, all for

external application,
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{0041 Preferred therapsullc agenis are analgesics, &.¢. immunosuppressants, hormonss,
agents for treating skin diseases such as neurcdermatiis, atoplc dermatiils, ste, and anti-

herpes agens.

100421 The porous moulded arficles produced according to the Bwention can furthermore
optionally contaln one or more suiiary substances. Auxiiary substances include: fiters, pH
adjustment agents such as buffers, stebilisers, so-solvents, pharmaceutically  and
cosmesically customary or other dyes and pigments, preservalives, plasticisers, lubricants,
sto. A parficularly preferrsd awdiiary substance is squalane. Sguatane has a skin salming

and skin smoothing effect

[0043] Porous moulded articles containing alginates of polyvaient metal fong, which have 8
thickness of at least one centimetre, preferably at least 2 om, and which are oltained by
crosshinking {or precipitation} of slginate-containing  aguecus solutions with salls of
polyvalent metal lons and subsequent drying of the aqueous suspension of the oblained,
crossiinked aiginate, can be produced by the presemt wwention. The thickness of a moulded
arficle denotes in this connectics the shortest distance belween two poiis In such @
moulkded articia. The production of such thick §a~rgeﬁs§m moulded arficles having the desired
wet strength, In particular wet fensiie strength, cutfing sbility, sio., was noi possible hitherto
iy the prior art. Thess porous mowlded articles are preferatly oblained by the nethod
accovding to the fwention. The methods that include the freeze-drying of comminuted
insolubie alginates lead to readily decomposable porous ar SpONGY matanals unsultable for
the application envisaged hers.

10044] The porous moulded articles accarding to the invention have on suspending 1g of
the moulded article in 100 g of water at 20°C a pH value of the agquesus phase of loss than
7, preferably less than 8. Such an acidic pH value is preferced especially In cosmetiv use on
thae skin

{8045} The porous moulded article according {o the vention preferably has a density of
0.005 to 1 glon?, preferably 0.01 to 0.8 giom” (determined according to DIN 83420},

{00481 The porous moulded article according to the invention preferably has a wet fensile
strength of at least about 10 mNmm layer thickness {determined according to DIN 53328},
[0047] The porous moulded article according to the invention does not, or not substantially,
consist of spun alginate fbres, e.g. calclum alginate fibres.

{0048} The aforementioned porous miouided articles according to the invention can, a8

previously mentioned, contain in addiion at least one fisther component salected from the
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group consisting of. cosmetc of medicingl active substances, futther natural o synthelic
hydrocolioii-forming polymers and cosmelic of madicinal auxiliary substances or additives,
These can be contalned in the porous moulded articles gooording fo the bwention in

amounts of up to 0.78 gig, preferably lees than 0.5 gig of the mouided article.

10048 The porous moulded articles according lo the invention are padicularly sulfable for
praducing lavered moulded articles by culting the parous moulded arficles according to the
fnvartion in a manner known per se. This is not possible for axample wilh the spongy
materials produced by freexe-drying comminutad inscluble alginates. Laver thickness of 05
o 20 for exampls are obtalned by cutting the porous moulded articles according o the
invantion.  The invention also relates %o the leyered porcus moulded arfices theraby
ohitained.  Such layered porous moulded arficles are sultable in particular for extemal
application, such as a cosmetic or medicinal pad, as a wournd dressing of bandags. as an

implant material, as a cell culture medium, sic

0080} The porous moulded arficles according to the invention are furthermore particularly
sultabile for produsing cciiagan«bgées compressed, sxpandable, spongy moulded articles,
such as are described for example in EF 0901 782 of the appiivant. They can b produced
in & simple manner from the large-size porous moulded articies obtained in particular after
frosze-drying, by stamping andiar pressing, iy padisudar alsc on an industrial scale, which

hitherio was not easily possible acconding 1o the methods of the prior an,

0081 Such compressed products are suftable in particular for oral, buccal or nasal
applivation, for example as satiation compressed products, which may optionally contaln in
addiion active substances, food supplements or vitamins (e.g. DE 18842417}

[0052) On account of the sparingly soluble nature of the porous moulded articles gocording
to the nvention they are furthermore sullable for producing forms Joaded with aclive
substances, from which the active substanue is releasad in 8 controlied, in particular delayed
manner.  Such forms Include sponges confaining sctive substances, such as implants,
vagingl suppositories, as well as orally applicable forms, the lafter n particular as
comprassed products, which in the micistenad stele. such as Iy the stomach, expand v &
multiple of their compressed velume and release the comaingd active substance from the
spongy matrix {e.g. WO 88/0881 71

I00531 The present invention furdhermore relales {o porous moulded articles containing
slginates of polyvalent metal fons and hysduronic aad andfor thelr salts andior thel
derivatives, which are obigined by the method according to the wention.  As alveady
mentionsd hersinbefore, these moulded articles completely unexpsciedy have an increased
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whitenass, which is parficularly preferred sspacially in cosmetic but also iy medicingl uses.
The preceding description for sxample may be referred 1o as regards the composition of
such hyaluronic acid-cantaining porous moulded arficles. The hyaluronic acidconiaining

porous moutded articles are preferably produced by the methad accarding to the inverdion,

[0084] The present invention alse relates to the use of the porous moulded articles
according o the invention or the moulded articles obtained by the method according o the

invention, a8 cosmetic agents.

TO058] The use of the porous moudded adicles according to the nvention in cosmetics 8
praferably In the form of cosmetic skin pads, which are appiied moist 1o the skin and can be
removed afer a cerlain action fime, for sxample afler the active subsiances containad
thersin have besn absorbed by the skin,  Also, the alginate feelf already manifesls &

cosmetic sffect, such as the hydration and smoothing of the skin,

{0086] The present invention also relstes o the use of the porous moulded arlivles
according fo the invention o the moulded articles oblained by the method according ko the
nvertion, for the production of & medicinal product. Sueh madicinal products include &y
example wound dressings and bandages, transdsrmal pads, adhesive plasters, implants,
substrates for cultivating celis, means for the controlied, in particular delaved, adminisiration
of active substances in the form of the sforementioned implants, bt sso orally applivable
retard preparations, or as so-called satiation compressed produsts, which by expansion of
the compressad porous moulded article in the stomach produce & satistion effect. The lalter
can alss comtain nulritionsl supplements, vlaming, minerals ot other active substances.

00871 The porous moulded articles gecording to the invantion or the moulded articles
j}fiﬁaiﬁ%ﬁ by the method according fo the nvention are rraferably used for extemnal
application, n paricular as 8 cosmelic or madicinal pad.  In addfiion, ss previously
mentionad oral, bustal, vaginal or nasal application, eie., s however also possible. The
homogsnous thick porcus alginate moulded articles obtainabie aocording o the nvention
enable, as previcusly mentionsd, the production of arbiirary application forms on an
industial scale by known methods, such as cudling, pressing, sompression andfor stamping.

[0088] Parficularly prefered moulded articdles acconding o the ivendion contain, referred fo
the dry substance, Le. withowt residust moisture!

About § 1o 100 wt % alginate

0 ta shout 50 wi% carboxymethylostilose, in partivutar the sodium salt,

0 to about 70wt % hyaluronic acid or its salts or derivatives,

0 to about 850 wi % natural or synthetic olls,
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0 to about 70 wi.% cifric acid or ie salls,

which preferatdy corresponds in the agueous suspension in o be freeze~dried siep ¢
o )

ahout 0.2 fo 3wt % alginate,

O to about 3 wi % carboxymethylcaliulose, in particular s sodium salt,

0 1o about 1 W% hyaluronic acd or B salls or derivatives,

0 to about 3 wi % nsturad or synthetic olls,

0 to about 1w % oitrle acid or s salls.

10058] The porous mouided articles according to the nvantion praferably exdst in the form of
a layer, Le the length and width of the meoulded article are at least 10 fimes, praferably at
least 20 Simes as great as the thickness of the moulded arlicle. Such layers can also be cut
inte shapes, for example into the shape of 7 face mask. The layers have a swface areg of
preferably at least about 25 o, preferably at least about 80 ont, more preferably of al jeast
about 100 om®

[0080] The fnvention furthermors slso relates to laminates cortaining at Jeast one layer, a8
describad hersinbefore, which is lyninated on af jeast one side with at least one further
“cartier layer. Preferably the layer ancording o the invention is laminated only on one side
with preferably only ane carrier layer. The camisr laysr g}:mferazbig.? conslsts of a rayon
network {of viseose). Such laminates are preferably used as a wound dressing o adhesive

plaster and partioularly preferably as a cosmetic mask.

[0081] The invention also relates to a combination contairning at least one of the porous
moulded articles aveording to the invention as weall as at lsast an agueous solution
containing ong or more active substances andior auxiliary substances, it a cohereny, spatial
arrangement (application pack, set, kivofpars, sic). The active substances sofution can for
example be solutions of highly velatile active substances andfor auxiiary substances, which
on acoourt of the production method by fresze-drying should oot be or cannot be
incorporated into the moulded article, such as for example certain fractions of ethereal oils,
perfume, fragrance, ste. Furthermore the sclution may ceniain %em;:%éraiuze«smsitéxfe

pharmaseutical or cosmetic solive substances.
f0082] The iwention is descrbed In more detall with the aid of the following examples:
Step 1
500 g RO watey {deloniced water, raverse psmosis)

RBg MNa alginate
100 g Qitrle acid
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HG

100831 The alginate powder and citric acld are incorporated by means of @ mixer nfo the RO
water untl & homogensous mixture is formed. HOL is then added. (At this point gosmatic
andfor medicing! active substances andfor olls or other substances, gio., may canvenismtly

or optionally be incarporated into this mikture).

Step 2
S0 g RO water
10.0¢ Calcitam sulphate
Wog Sadium carboxymethyviostiuiose

{50841 The calcium sulphate and sodium carboxymethyloslidose are added white stirrirg to
50 mil of RO waler.

Step &

{D0S5] The solutions fram step 1 and step 2 are thoroughly mixed for ca. 30 secands.
Step 4

{0086] The mixturs from step 3 is poursd o a raouid and altowead to react forca. 1 hour
Sep &

{00871 The gelled moulded article is shock frozen and fresze-dried,

Step &

- [G068] The freeze-drisd, large size, porous or spongy mouided article, sotionally cortalning

additional substances. can be processed further as desoribed above.
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