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However, the examples from the US printed publication are

based of the scale of a few milliliters.  The gelation time of the

alginate solution only spans 30 to 60 seconds. If one tries to transfer
this process to larger scales, it becomes apparent that the intended

retardation by adding the complexation agent to the sodium alginate

30 solution is not sufficient, and that a relatively large-format product with

35

a high degree of homogeneity cannot be obtained. Moreover, the
application of surface-active agents is obligatory in the above-
mentioned process in order to achieve a sufficient dispersion of the
components. However, the use of such surface-active agents may lead
to intolerances, e.g. when applied to the skin. The fact that a sufficient

retardation of the precipitation by the prior addition of the
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conponents. However, the use of such surface-active
agents may lead 35 to Intol erances, e.g. when applied
to the skin. The fact that a sufficient retardation
of the precipitation by the prior addition of the 2
conpl exation agent is not aChieved by the process of
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application of pharmaceutical cosmetically active substances
containing natural polysaccharides and modified polysaccharides. This
brim‘e'd publication also already mentions the stabilization of the
biomatrix by the formation of calcium alginate skeletons by the
addition of calcium ions. It cannot be seen from this printed

publication how homogeneous thicker alginate layers can be

produced.
The manufacture of small-scale alginate sponges for oral use by

adding soluble calcium salt (calcium gluconate) to a sodium alginate
solution is described in WO 01/17377. However, for the reasons already
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printed publication also already nentions the
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water. Thus, the alginate sponges - in particular when cut info thin
layers — have a wet-strength, in particular with regard to wet breaking
sTrengTh', which is insufficient for cosmetic or medical pads.

The object of the present invention was therefore to provide
relatively large-format, highly homogeneous shaped articles on the
basis of compounds of alginates and polyvalent metal ions, which have
a high degree of wet-strength, in particular with regard to wet breaking
strength, and which can be cut into thin layers using commonly-used
cutting devices, and which have an attractive appearance, i.e. in
particular a high degree of whiteness. and which can therefore be used
in cosmetic or medical applications such as cosmetic skin pads or

medical plasters efc. Further more, it should make the provision of
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manner, however, the product obtained disintegrate
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the polyvalent metal ion and the mulfidentate complexing anion while
incrécsing the available concentration of the polyvalent mefal ion in
the alginate solution, and thus formation of salts of the alginate with
the above-mentioned polyvalent metal ion,

or
b2) adding a multidentate complexing agent for a polyvalent metal

ion to the aqueous solution of the water-soluble alginate and admixing
one or more poorly water-soluble salts of a polyvalent metal ion

c) pouring the (sfill) flowable aqueous alginate composition in to a

moulid,
d) drying the aqueous alginate composition while a porous aiginate-

containing shaped article is formed.
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the steps: 20 a) Preparing an aqueous sol ution of a
wat er-sol ubl e alginate, bl) Adding one or nore salts
of a polyvalent netal ion with a nultidentate

conpl exi ng anion to the aqueous solution of the water-
sol ubl e al ginate, and shifting of the
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(1% solution, pH 7, 20°C from 300 to 800 mPas).

According to the invention, sodium alginate is particularly preferred.

The aqueous solution of the water-soluble alginate used in step a)
preferablyihcs such a concentration, that, in the oqu'eous suspension
formed according to step b) a concentration is formed of 0.2 to 3 per
cent (wi/wf), more preferably 0.3 to 2.5, and still more preferably 0.4 to
1.2 of alginate in relation to the amount of water used. The soiution
can be prepared by suspehding the desired amount of alginate in,
e.g.. distilled water. The concentration of the alginate in the aqueous
suspension influences the hardness of the porous shaped articles
formed. Concentrations of more than 2 per cent (wi/wt} lead to.
relatively hard and brittle, respectively, shaped articles, which less
preferred. Smaller concentrations than 2 per cent (wi/wt) lead to less

brittle shaped articles, which is more preferred.
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15 al gi nates can al so be obtai ned m crobiol ogically,
for exanple by fernentation with Pseudononas
aer ugi nosa or nutants of Pseudononas putida,
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step a). 5 Such polyvalent netal ions are suitable
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propanetricarboxylic acid, agaric acid, ethylenediqmine tetraacetic

acid (EDTA), 1,2, 3-propanetricarboxylic acid etc. are preferred.

Polycarboxylic acids that are physiologically tolerable, particularly
tolerable for the skin, are pdn‘iculorly preferred. In particular, this
includes carboxylates of a-hydroxypolycarboxylic acids such as citric
acid.

Citrate, malate and the anion of the EDTA are particularly preferred
as multidentated complexing anions. Citrates are preferred the most.

According to the invention, calcium citrate {stoichiometry:
Ca,Citrate,) is-particularly preferred as the complex salt of a polyvaient

metal ion with a multidentate complexing anion that is added in step

1b).
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| ess preferred, since the former is not acceptable
froma cosnetic point of view and since the
cross-linking effect of the magnesiumis small. Thus,
calciumsalts are particularly 15 preferred according

t 0 t\HaniOnVcerrthbcubrﬁprextshmbfaf eop,wsa'brmm@nom &rl witland,
r r ti ca a e,
bl dom BT, o Bnd sfekt EFL TR BASY By Bamixige

tin saligionafisslvebrfoaddi ti on, e.g. barium strontium
Al
f\ggggg%ﬂq}@qﬁé%yﬁé@gn fmg'&ﬂ&haﬁﬂ @Lﬁan Reodsiefty
5 doket equ@gnamrempemfuteeang@ @fdh?fIW@@ns%FJﬂd@ Enereferably,
Fﬁqw@ﬁﬁ Qﬂhogﬁ{ﬂgnbgﬂﬁ % Frably a carboxylate of a

car'boxyli ¢ aci ates of allghatlc

d| c pHntot the @@vm%%foswﬂee ingfeds | okis prgdientlyr

QUL E <61 HdtQhé“‘dd#\c%%TrBMQrﬁ Q%)‘hé-c%n%’plex salt in the resulfing
propanetri car boxylic aC|8259na i C Cld oxalic acid,

fob”'oﬁr%ﬂ%@f i é’é?%%?l Y @mey fiec aci d,

10 et hy\bafradummnmt@cﬂd@@eetnme%amm cbIGERDTA) the amount of

panetricarboxyl i ' t ferr

T R R o
taicer abihe, ccgraptexcaqiﬁa@w the glgnalsl emiogintst feealiit).0@} ¢o
garticularly preferred. In particular, this includes
carboxylates of a-h drox olycarboxyllc aci ds such .
ci Sebgeaugdit do the agditien @ heaf af@!anhtr!t-HBe &R 6t ”’tehe

15 E&Msl@( %rrﬁ@ﬁnbh%&@m%rﬁr&ft@é Ry vadsnimdbidl dentat ede
ng*eX|ng ani %@ ﬁﬁ are rege ﬁﬁﬁ tﬁﬁenqlnok;
GG TP ‘“%%Iﬂ” '8 ecqa‘i‘t &L{ ate e a8
fokeoptddeonetry: Ca,Citrate,) is particularly preferred .
as the conplex salt of a polyvalent netal ion with-a
mul ti dentat-e conpl exing anion that is added in step
35[Metghion tpa. Kydilt | @emeiPrinhenieonpl Ex=sart 6P
og Polyvalent netal ion with a multidentate coaneX|ng

anion in step bl) may take place b adHIX|ng In solid
or OHF 8Py BEe R ¢RI hEEs ©f 51181 IamEnd SYpTRIXIBEI NI AHFe

pﬁisglbrbatgev&obpbi&nlcﬁmwbmﬁmmrﬁ dsakeaaeplacian oitate
% erature range of between 5 and 80C, preferably,
K er, room tenperature (200C).
This equmbnum is commonly described by the so-called complex

25 formation constant:

_ [Complex]
“ [Me]e[47]

where [Me*], [A] and [Complex] are the concentrations (activities) of
30 the polyvalent metal ion, the complexing multidentate anion and the
complex in the solution, respectively. The complex formation constant '
is the inverse of the dissociafion constant.
The complex formation constant yields information about the

stability of the complex in the respective chemical environment, and
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The anmount of the conplex salt added in step 1 b) is
expediently selected so, that the concentration of
the conplex salt in the resulting solution amounts to
around 0.1 to 500 mmol/litreg 10 The anount of the
added conplex salt in relation to the amount of the
alginate in the solution is preferably selected so

t hragretdre isrolsarcalleat stobilibf comsbariorighexcosapliexalite lorger the
A G einB T i TﬁQQH%)re 130 8 cdindrexibsequent 1o

e a

tlono he co ex sa eshlftlnaq)of t he
15 dbepshishing of e pbﬁvwmﬂ%ﬁd{mwhbm% instepy B iftried

nﬁﬁ@hcb@@nﬁf‘% tHLinvEBHIibh 49k 31 8c & 0P Rmple, &W l‘é@ubmg

e aqueous solution of the alginate takes
[W@t@@nwﬁrq@@ c)f]fkrfmorcewlf@@wgn arhr%s?'se“?w&ﬂ%szrg fo
21%%@%&% cdﬁ@ﬁﬂﬂaiheca@mcg@ﬁmm‘onrmtrab dn@dnasiéxed

SROVERFEREErS! o e eRDTBAI TUATRFEPaTE MEy R LR i <

: e@mushbrlnrmwnri Se @ofErpad ydesbandedo dyictiugly siy-@alnceelse in

25 f t t : | Ve+
SRR £ LTS I Pl TSyt e
denusnthae. omngaﬁhevtmm@es)/\b@, ag@ddifeopel greihentnetal

'EE*TE\% co?ueewh fe 9/9 @5&!@9{1&0&” &b HBNeALE ANirkb@Rdcthe

conplex 1n e so tion, respectively. The conpl ex
frepaten @ﬁrrmiﬁéqcaﬁfuorn/fse@e FEIaMyBh - BPW?h%f #P'§¥03%i ati on

m@@@tmg,‘meesconpl ex formation constant yields
i nf ormation

st.abi th
éﬁ%"&?‘ﬁf@s@ﬁ'@ﬁl ¢ Tkee%%"r‘%ﬂ%hst ; reg%rgtbgy eﬁ%(g?rég% r enl s ©
aé@mcmd ber&h%¢@tnénttqﬁlc¢mﬁsmarftee)tommée>cmr}@he% inThe
I‘quh n%Fﬁtcu?’&lyu;%ﬁgér %)stfﬂfésbgaﬁlohsof diheatrs e stabl e

e co shifting of the above-nentioned
eqU|I|br|um|n step ib) carried out according to the

| nveuéanod el RIf ac%onﬁépéx,r@@{m,l e, hy—redugidngoléx|t he

concentration of the conpl exi ng ani on In the sol ution.

According to
. [H4]

Protonated or
acid form
Preferably, the added acid is a stronger acid than the conjugated
acid of the complexing anion, and is therefore capable of protonating
it. However, the conjugated acid itself can also be added, such as
citric acid in the case of citrate as an anion. Since the cifrate, which

results from the dissociation of the salt of the polyvalent cation such as

"~ e.g. Ca?, is formed in the form of Citrate®, it is protonated in an

25

aqueous solution by adding citric acid while hydrogen citrates are
formed, and is thus withdrawn from the complex formation equilibrium. h

For example:
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the equilibriumconstant, the concentration of the
unconpl exed polyvalent nmetal ion in the solution is
thus increased. The shift of the equilibriumcan be
effected by a change, partlgularly by an increase in
tenperature, since the equilibriumconstant Is
dependetn on 10 tenperature, ampng other things. Al so
an addit i opH ofp anot her nptaloHsglt is concei vahl eQH o
whi ch ywoul d have an I nfl t he balanced
reacfo on c | eed HaRi®dn/ fYegani 8n wttouvt © howev
form ng Sé ubl e al gi nat ey Fowever , shlftlng
eqU|I|br|ﬁh1|s preferably effected by a 15 reduction
of the concentration of the free conplexing anion in

t hepres@ted boris ar tarcuxkardly. prefoenEbMngg! ERiEs athint $on

&}/ﬁ?%ﬁgﬁg%cﬁ]g%wx_:c c%%@t ?hoﬁ&fbn@a&ol)ﬂdﬁf'ﬁhpﬁmhc carbylic

m Pr ot onat ed or
adids foicin @ ed@fiabPid, et“laie added acid is a stronger

aci g, haf, éﬂhFSf F‘r@béﬂ%@é’ed %@p@ﬁb@l oaftnt ke reoppkeX uted
ani on, I's therefore capabl e of ?rot

aveospome iomtigacar-id pesered AT o Bac il
$HED o@@ourﬁ'tb IdiSu@€ 0d {0120 hienesasmolmholg iof ittt ecasertrption

ani on. Since the t i
i sSRacnan o o SaEr Py al Bl B Redec

afhoeldgsuc@adsi-cltrlcsof:@r rmelfambwmn@léﬂfﬁnf%f@e@’%fh?é 10 2Q.¢

rpe gre%]r%g bR (5" 145 aqueous sol ution by adding

FRaErd whi | e dro en citrates are ”?P P
| s Aasula fhede moﬂWéfrW@WéOdefﬁpﬁh@Q TR et {J Greuhiciefl 1o

%—IMI el béd)rlr\mex f%%cﬁér@%'n@fo@ farQrdddd ©r G 6ok SMrd@iadQ/

3
s pabeciart el & MeiarEhaRUSR tardfe SREERR SF

@‘ﬁodecsfqablco@lnmeasmd;s sulasited ¢ cathd, thghme,o@gfa@m
0% éf?el 1R h leht %T%YLél?presc Bﬁéf@% or e haSsARRIN jenaci d,

Surprisingly, it has been found, that the pH value adjusted in this
step influences the breaking strength of the porous shaped articles
obtained. In order to obtain a higher breaking strength, pH values of
less than 6 are preferable, more preferably less than 5. These small ph
values are particularly preferable in combination with a small alginate
concentration of less than 2 per cent (wi/wt) adjusted in step b) in the
total suspension.

The rate of formation of the insoluble alginate, ond thus the
flowability or pourability of the alginafe solution or suspension, can be
controlled very exactly and easily by the amount and rate at which the
acid is added, as well as by temperature control if necessary,
particularly because of the high diffusion rate of the protons in the
aqueous solution. [t is thus possible to obtain homogeneous shaped
articles with high thicknesses of at least around 1 c¢m after drying. which
have a sufficient wet-strength, in particular with regard to wet breaking
strength, so that they can be used as cosmetic or médicol sponge-like

wet-strength materials, as described below, if necessary after
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The anmount of the acid added depends on the conpl ex
salt used and its. conplex formation constant in
aqueous sol ution. For exanple, it nmay anount to
around 0. 1 to 20 tinmes (nol ) of the concentration
of the conplex salt. In particular, the nolar ratio of
calciumcitrate to 10 an acid such as citric acid,
psebercalzng canbigingo titnbet gers &@.dy ¢omposssingodred/or
EELSB%I fromo 5tol1lD As arule, the a pH

ust tolessthan about 6.0 is sufficient to
shlft the conplex formation constant for enough for

tgir% concentration of the polyvalent netal salt to
'ﬁapéa‘ﬂse enough that the solubility 15 product of the

|
al gimtteefusthier simpeiowad éttepibd) ot thet proeess asedgieto the
aln%nmsre thef- NS MBLIYH RNndTBLA oFfld aRl ﬁmh@r F&Eﬁﬁ:f%

that the solution jells Surprisingly, has been
f R, fofRation ipé f@@i'f‘lﬁé’l'%eéﬂ?@gi%tﬂ‘ g @'ﬁi@fgts@b”'on which

i fakhivenrses nidie r#afne@dgefrﬁwo@tm@agidmmn bhmepﬁbw@:eaha@ah
n, orae n a ni

t
SRl e ot 7 ma il GBLond B hBadats ayply of
phefreratd shapwt ertief ekablpjodesott(bam the sfthesef gwadi)

I
i SBLHESCTEE FARLA WAL L obrll By sapynel o
Polyveéan!t roatglinn) wAkjusred Raprvtepuy satts wite the stiginates

%&%@b@ﬁlurﬁ%l&%é %Lf fcﬂh@ﬁh{/ %o‘ﬂ’fg bBS} Qélgbféb%cﬁ’rs of

| gi nat e, and [ owabi l'ity or pourability
HTesﬁr%o'éiY‘ﬂPHbV@T@b‘fq}isr 6‘1‘1‘3%?3&9:‘?6)%& on, can be
c ot Iripdt] ednumayénmacadmpmme@gerhfyfobm Mlevcaaﬁnumtefcandn
bR BahePus SrbAaa deRRERine A Ruie el n e
bé)c N aradif/, tH@en’imllngerdufa‘ asimmiexird egeht tshedggdtroths ﬁorm
wgn ,cﬂqewﬁp g» gg- &&vaxéni BYs RRRs @l%e lhqi}@%m By

honbgeneous s ticles with hi nesses
%Poé‘tuqoéﬁgtaca?o W'*&ﬁ@f’f%?oﬂﬂﬁ’ﬁ@@ %l”éﬁonmﬁ/@dﬁed
fauﬁéis«@immn &\Bﬂw'esélbﬁﬂgbhn sbid @aﬁws@ubarfovmt h pegape, t o
stren n be uyse S
B 2 s and i Bangton Ree B &P el el
rnatCénwrad @ofagmd@@oﬂvbewbb@bmmoiefs nemlswgulaquer 10
mollllp)§(%grlilf oq%oﬁlyé%hﬂge’)opitoﬂs {E\B'r QQ ﬁgf fo Fggrlyoso umé compounds

wn‘h cﬂgmcfes Mtxfures of such meta sal'rs can olso be used Salts of
monovolem‘ or polyvalent metal ions that do not form poorly soluble
compounds with alginates (such as sodium citrate, or its conjugated
acids, such as, e.g. citric acid} are preferred, since the retarding effect
of the multidentate anion on the formation of free polyvalent metal
ibns, which can serve to form poorly soluble alginates. is more
pronounced. In principle, however; the salts of polyvalent metal ions
with multidentate complexing anions used in step b1}, such as e.g.
calcium citrate, can dlso be added.

In this and other variants, acid is added if necessary, after or during
admixing a poorly soluble metal salt of a polyvalent metal ion such as
e.dg. calcium sulphate, in order o increase the concentration of free

metal ions thatf form poorly soluble compounds with alginates and to
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5 1n the further enbodi nent (step b2)) of the process
according to the invention, the - in conparison to
the state of the art- further retardation of the
formation of the insoluble alginate in the alginate
solution which facilitates a nore honbgeneous

i ncorporation of the polyvalent netal salt into the
sotot éleratefthé mm@m czmm ltriing @& thergientsugreferred
qual .i f i I k | ace,
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the alginate in so or dissolved f LE“”C

{ Redn bR sredda e Sinalskeesone e pal Bl 8t fe
pghwtm@nh pnﬂi&tpﬂé mI?SrJlid‘laikef;ﬁlbﬂépﬂ/Odi loyios abditlod of an

oBPU 3R s R he Hotfls ifhon PP IR AlBBiero i is
cwrrmmmds»mmm:hg agginh atie Seell odcmdassugﬁ @Lﬁ@ldttrretcaﬂrofe or
{‘nlicc‘ affl] cﬁ'nlos&t#quéﬁido éﬁbb%f%e %@oﬂp@@l\éﬁheemefglrsclf

yval ent net I'ons t o not form poorly sol uble
ci#ﬁﬁb@ﬁw@@s%th al gi nates (such as sodiumcitrate, or

it SrmeHQ@ﬁf&Qf:oratﬁih the, o@cﬂl@% raftidéntgte @bhfm@xura@lo@)enam
e ere I N

R PO BRT s R ot S Flser et B o £y van ent

rm’e&broblydrmn anhd tho Saihsdfttitre. Tie froxiam rpi(bordfyhsmrucbtlirei of

%Q'wr‘(%ﬁ:?ole% %Frﬁ:té% PélPﬂQHrﬂ&?ﬁe MJFoP&:‘n%th?fhe added

yvalent netal 1ons wth
rmP'ﬁ'ﬂééfﬁfat@r@@'ﬁﬁm@)@w*éﬁf arielysirntiRet & BMounisifch

eb?eﬁergbly *8bEi %nchdrétp@efe‘F@ﬂy@' e® Reoadded. In this
and_ ot her Var| ant s, aC| necess

o TPy TR OB Bty SN AdOE S BPORY
poluprakeint innekalecoad ciihg asep 8bstepdh2)cak dhosm metal ions

gﬁém%teaqarw s%fﬂg% %:ﬂ?or%rcﬁ R&idhg r%gfﬁmeroaaagganbd

orIy SO e Co
windhndhigireates wenchaygefer to ’rhe salts mentioned in . sTep b1}

principle, the corresponding anions can be selected arbitrarily,
however, in water, they must form poorly soluble salts with the
polyvalent metal ions or cations. Here, calcium salts are also preferred,
particularly calcium sulphate. CaCQ;,, like other carbonate, too, is less
preferred, since CO, may form in the preferably acid conditions of the
preparation of the poorly soluble alginate, which makes controlling the
reaction or the qualities of the alginate-containing shaped body more

difficult.
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11 accelerate the honogeneous cross-|inking of the

al ginates. Preferred acids are, for exanple,

i norgani c mneral acids such as, e.g., hydrochloric
aci d, sulphuric acid, phospheric acid or aliphatic
carboxylic acid, such as, e.g., acetic acid.
Particularly preferred is 5 hydrochloric acid. Also in
t he Toarsphilitpfingr@pr BRR0° Ct of #he becdeuriersgiulle eak of

p%é/aw@otehaﬁneaaf nbﬂf&c}@é@ﬁw a8pthg &ér@&wgmswrﬁmtsb of
orous shaped articles Btalne Therefore, in
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aso arbbsirciigh as HA to the alginate solution or the
al ginate solution to 15 which a conpl exin agent has

beeby GHARINT &P 88118 JRIRAAIEHICF aY e 67! & A UL,

@stmeel@@maf&l Bu@rﬂo@fe & he>poer dupisak ubd @umedabride
suc trati.on,of thg

et e s Pum s e aly BelRrea g Y2y Bonhafet S

iiom aam betredtioedlEyeh f0rtBO0 Intcothls nible bioceesibiy or

rg{(%earg”? JJnOHb%nQQ%FEB 0.5 nmol/litre. The nol ar

the water-soluble alginate in
r elT@ei GROYR ehibernnally whvRIRtsaFiofiThe rRrigedent metal ion is

RbEHERNY @é@ce&mmoeﬁhbm@h@@%nbeﬁﬁan@n ROk adient theet al
i on anDunts to ferab

e By BBEUG 6 €00 ‘ae%ﬁeyr\/é Rl ST
Whatetsy, én addedsé, nthehetdiarmoofht dhigier sqtidiorrkiptioSogioé ubl e

Sgll {En %)]nf s%ﬁ {Edmé%‘ %eﬁtlsmeo%?l?%ge hg d@%cﬁvé hose

et orm poor | e sal
abginheleds or cross- I|nked alglnates and inthis

I eges Wt B Yné fRled @oéﬁ"ﬁs&@biessd'ﬁeﬁi inengslyvdlentsiepal
e corres can be
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§eneoneponr tnnt Siod abdier Beld sf thiet higiiee36 thelppeoal entubiedal
ions .or_.cati ans, Fbre w%gug%%g%ggLQﬁoﬁ{f §Iso ke

Pt Ay Ug™ meért'??: calcr um suf
ot ey OO’EMDKD@MIE ot:lded ;:pqgorlyegnguble salt of the polyvalen’r metal

jon in relation to the amount of the submitfed multidentate complexing
agent is preferably selected so that the molar ratio of the poorly
soluble saif of the polyvalent metal ion and the multidentate
complexing agent amounts to betwenn 0.1 to 10.

According to the two process varianfs b1) and b2}, the formation of
the poorly soluble alginates is expediently controlled so that the
increase of the concentration of the uncomplexed divalent metal ion is
so small, that a flowability of the alginate solution, expressed as
viscosity at room temperature (20°C), of under about 1000 mPas is

made possible for at least T minute, preferably for abouf 2 minutes, sfill

more preferably for about 3 minutes.
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preferred, since CO2 may formin the preferably acid
conditions of the preparation of the poorly soluble
al gi nate, which nakes controlling the reaction or the
qualities of the alginate co tai ni ng shaped body nore
35 difficult. 12 The squbrPrty, in water at 20 C, of
the poorly water-soluble salt of the polyval ent netal
i on mddsdnd:rbrsbemdoar)grrmfefgembr sheambing. Sesmsdivetyhan 1

G/ |

pr ef EFS\B'ICV‘QJQLS% ﬁpfjltf;jg pieffggdalf%ai {eo@uﬁn mwé er

awﬂgm&ﬁb&pﬁdrﬁaenaBUUmcefemheOpmwpkyﬁﬁlsoIuble

al gi nates may occur which leads to a reduction of the

possible processing tinme and thus, to an

i Been@lgeneous product. If solubility is less than the
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i on of resu
oGS okt R otiet et BAe b s BERR Y i FEhE ey
waerebyigihate i Sepasig or bightiobeknaniiated.of the salt in
relation to the volume of the solution is meant, even
if the salt does not dissolve 20 conpletely. The
amemial of the added poorly soluble salt of the

pol dr\&ﬁ"rlgeﬂtsféf? ?L‘okés%cb@ is el @bh\ﬂhﬁhbﬁnéh%éﬁﬂémt/mgfrs t he
sol ub inate is el ected so th
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In a preferred embodrmem‘ of the process according to the
invention, addition of at least one other component takes ploce prior
to step dj, in particular prior to step c). the component being selected
from a group consisting of: cosmetic or medical active substances,
further natural or synthetic hydrocolloid-forming polymers and cosmetic
or medical adjuvants or additives.

Further natural or synthetic hydrocolloid-forming polymers include
(partially) water-soluble, natural or synthetic polymers that form gels or
viscous solutions in aqueous systems. They are expediently selected
from further natural polysaccharides, synthetically modified derivatives
thereof or synthetic polymers. Further polysaccharides include e.g.
homoglycans or heteroglycans such as, for example, carrageenan,

pectins, tragacanth, guar gum, carob-bean gum, agar, gum arabic,
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sol ubl e salt of the polyvalent nmetal ion and the

mul ti dentate conpl exi ng agent anounts to betwenn 0.1

to 10. 30 According to the two process variants bl)

and b2J, the formation of i?e poorly sol ubl e

al ginates is expediently controlled so that the

i ncrease of the concentration of the unconpl exed
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it 6d ATTEHPE MeRATEe! ")F/;‘r ef erably, however, pouring
t ak,ﬁcsc&ba@efoame&hv@mm -Hybnkémig amdtdn@/@rrichbﬁtcmdmn

ﬁ'& ltr Elggggﬁvesyore Péb’l%k g@é@h&@{/ %dld'%dsg-@eh_p&)nlé’bcﬂ?)s a

%9 Sted ng in step d) takes
mh@nje vispoas bngmm@g@conpr@&gugwmﬁg [}lsglucoromc acid

é.‘i%@éés\én@ﬂh@frﬁ!’;ffe%@s ITJ‘M%Ié@ﬁcrﬂlvé@ht akepplvesm 5000231
nner for exa

m@gsmze calliean Helvenaic &g np*eﬁ TR c‘ar‘if’é'“m Swﬁl TH
ﬁhméroﬁ%ﬂh@ﬁw Jh benthefrasioed. sugeaiytdnd egaomencsﬂe«p said

of the process ace di
gf the H&‘E”B%{F‘EC ol ovkhlcrql%([)%g%rgbgdclggt‘{gﬂzdlf?\% uoﬁ@deHn%h

eavend homagasiampioces. e¢lperdmerrb@@ﬁ n%’ﬁ‘lfm?ﬁ'wf”h'é?”bpbcess
919&39&9&@@ omn[')n%m ions, can be used as carriers for increasing
obsorpfion of medicaments (s. e.g. Rdmpp Chemie Lexikon
.Naturstoffe™ Thieme Verlag, 1997 and documents cited therein).
According to the invention, sodium hyaluronate with a molecular weight
of about 1,000,000 to 2,500,000 daltons are particularly preferred.
Addition of the hyaluronic acid to the process according to the
invention leads, totally surprisingly, to a increased whiteness of the
obtained alginate-containing porous shaped articles, in particular in
the process variant b1), but also in process variant b2). For aesthetic
reasons, this is particularly very much preferred in cosmetic
applications. Moreover, hyaluronic acid also develops its therapeutic
effect in particular in topical or local application, such as e.g.

rmoisturization of the skin or support of wound healing.
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25 invention, addition of at |east one other conponent
takes place prior to step d), in particular prior to
step c¢), the conponent being selected froma group
consi sting of: cosnetic or nedlcal active substances,
further natural or synthetlc hydrocoII0|d form ng

pol yners and cosnetic or nedical adjuvants or

addi TtHeVﬁy%turgg CFH&U@VITSWZ‘}IMV@& o@de‘éﬁﬁ@tfh@tdl@mofe com‘ommg

- hydrocolloi d-form ng pol yners include yg?
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gemba}@%ﬁ%c@mﬁog@%fdr@mﬁ A sheR o;@ﬂ%bro@e&aerﬁ@x&mé n,

mal t odextrins, chitosan, glucans
(PSS e 165 POR Gl e Gdala GEosanpUPdag invention
Wﬁﬁ)@@ﬂ iMERes e ihdesardaashoasittienepaiftthe uhaped articles. On

| id, et h
CH 1SR PRradhEn TR FEuRR B et e Bt o
pgmnobmd@n&wﬂsynhhébwwﬂdebﬁdMBQ@KdéﬁhOQP¢VE§deSsuch as
LY & Fy ﬁlhgﬁﬁ eCQHQW%A HhL@38ymethyicellulose, in

car boxyne ulose, In particular sodi um
c@@@@%%@@ﬁw@éppm%@efa\épﬁw%& leadeiosa St H'@T'Sgég the

eséh'&éﬁe%ip%riﬂ@fés?ﬁuhb@ rf@dyrmmwbﬁﬁé loulrmaseoruml/rywﬁmwdelm|ose
i met ha t t
AR T SiElarats Fatio TRk Tkl T PRRLUS ©
g}loyiﬂﬂhS:ceb@xyrrhAmt/meésloeé sttmewglpolreﬂmﬂ%fhﬂ’agecaﬂngofcn@n
Uo%efge p'z!%wvssr%b.é hag e.nosorhgp&]%@hlé)tesbormbng

oteins agen, are not preferred,
S]%'@@X»@m*év'ct?éﬁ'@ﬁﬁe'f‘soﬁfﬁéP@é§Pﬁ'g'chﬁ‘rbé’P%’F‘ei‘Wé°?J§‘@58f

RIPAYE toge @it RUTHE ¥h bakles aecd@ing td mepar/émmﬂ i@arar n
cosnetics. 15 Accor to.th

Son e s o8 Fe el Byt el e g uRR sl KO pEr g By e
padj;be@ wriaciby THos ebeeaidndsaddedfertdhiangenrine! ae it bs sat
PRI Yol SGOURLBHEERATUIOR! Y SRPR M bD wBidft BRILRGY 0.2

Y'aeor onPe ac ucosam ne noi et es;
ﬁ¢§ nDIecuIar wei ght |ies between 50000 and sone

m IA b%@érrecﬁéﬁj\%&mn@ AGhL shép&ﬁ LR as 8dcaiimy &PfHaUM
mven’non c%mpnses the carboxymethylcellulose, in particular sodium
carboxymethylcellulose, and hyaluronic acid and/or their salfs and/or
their derivatives.

In particular, active substances added include cosmetic or
therapeutic or pharmaceutical active substances, particularly active
substances suitable for external application. Preferably, the shaped
article manufactured according to the invention contains at least
cosmetic and/or pharmaceutical active substance. Accordingly, the
shaped articles preferred according to the invention preferably are
cosmetic or therapeutic active substances. Cosmetic shaped articles

or shaped articles manufactured using cosmetic active substances
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20 in therapy, mainly in ophthal nol ogy, surgery and in
cosnetics. The salts of the hyaluronnic acid, which
are formed with al kaline ions, alkaline- earth ions,
magesi um i ons, aluniniun1ioq , ammoni um i ons or

substi tuded ammoni um i ons, %n be used as carriers for
i ncreasing absorption of nedicaments (s. e.g. Ronpp
Gv\gmnretrieegéri@@ rofdhe érﬁ\l@rf]ﬂ:batd)éfé%eﬂ’rmIl@m&:ﬁ\/ersluagfo nt@9 Within
an ocunents cited there
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pardi ey ?{\14 Yol &l ﬁgﬂqeﬂjbsf%% tf'hapa% intdYadyy BEQ{HFQISS
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articles artrcular In ? ocess var i an
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qsrgé{elg%ﬁg%gkﬁhg %iﬁcﬂrcasgoﬁorf&c@fmmyg% which

UI'OI']IC acCl Oor Its salts are
a@@@@lertve ctsrﬁé'rawssmm enelotinarIsiong Ng RS SKigpedre

%rbb'al:?ss nasemc@td}gkhoc&r@qorbwemfloorhé facd) e’%'mneﬂfcs
bout 0. 1 to per cent era

Aobrerbrae T s ety RBPyRY, et fEo T ng: tel B
strapedreasit dehtal-cbrd pradaid. t her preferred enbodi nent,

the p@OU@&%@%%% f.tc'a%g%%ec%g%ro%@ SR ghsP+,aané@w

conprrse carbo I"ose,” Tn particular sodi Um
mbmtylwgtdwilmmargpejlsfeiclwr%‘f%md/et¢QmD@fm%50d”<FJH¢e anti-

Cc@'r%oééférrﬁg hé“ﬁ%ﬁ‘c'rb‘ﬂ)s%$ @ge%f‘ér P.tﬁh§él@9'r&fnfs| @sﬂqsrgé@t @@em‘s
I npr Ovenent of I Ca ensit

sct@&&@d's'aetqq;erré% %%%@F‘Eﬁ"?ﬁg Cp&dtfrPé"”%%ﬁP Jﬁ’ E*t? ?Aﬂ 60
isAIRES N ENE dudrdnessnoteddinigt theenesstiaf ot tre sérapedh
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fintesdditbistipr bee rhdicobr oudisebidpeddanes. @s@enéﬂotoauﬂhféd
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partl Cul ar sodi um car nox ul ose, leads to a
Stabl ez i @ﬁeﬁnf@ﬁenw%ﬁw@dﬁ%{m%|0@§/omem€gﬂf?fh%ﬂ of
WH&‘I@WlWﬂ@inQEuém@s GanhoxTRIdBHLE @lth ukieserg side-effects,
such as e.g. alpha-hydroxy acids, B-hydroxy acids, aipha-keto acids, B-
keto acids, retinoids (retinol, retinal, retinic acid), anthralines
(dioxyanthranol), anthranoids, peroxides (in particular, benzoyl
peroxide), minoxidil, lithium salts, antimetabolites, vitamin D and its
derivatives: catechols, flavonoids, ceramides, fatty substances, such as
mineral oilks, such as paraffin oils or Vaseline oils, siticone oils,
vegetable oils such as coconut oils, sweet almond oil, apricot oil, corn
oil, jojoba oil, olive oil, avocado oil, sesame oil, palm oil, eucalyptus
oil, rosemary oil, lavender oil, pine oil, thyme oil, mint oil, cardamom
oil, orange-blossom oil, soybean oil, bran oil, rice oil, rapeseed oil and

castor oil, wheat-germ oil and vitamin E isolated thereform, evening-
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contai ng shaped articles, the carboxynethyl cell ul ose,
in particular sodium carboxynet hyl cel | ul ose,
surprisingly prevents the sedinentation of the poorly
soluble salt, in particular ;9f the CaSO4. The

car boxynet hyl cel l ul ose, in particular sodi um

car boxynet hyl cel | ul ose, 20 can be present in the
stajpedsarctli gpestalie maihing (e tseebpavdéetittom. i n an
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ar ticles ma acture
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amenGommBentidly, Ast plani cetivesubstbaneestiart is selected, as
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externa ( umans ur pose
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B85 e AL B e 3o IR 1 WL TR e
iopeeittd Bngarudin) ftwrch leaves (e.g. quercetin glycosndes
hyperoside and rutin), elderflowers (e.g. rufin}, lime blbssoms (e.g.
ethereal oil with quercetin and farnesol), hypericum oil (e.g. olive-oil
essence), calendula, arnica (e.g. oleaginous essences of the flowers
with ethereal oil, polar essences with flavonoids), melissa (e.g. flavones,
ethereal oil); immunostimulants: Echinacea purpurea (e.g. alcoholic
essences, fresh plant juice, pressed juice), Eleutherokokkus senticosus;
alkaloids: rauwolfia {e.g. prajmaline}, myrtle (e.g. vincamine}; other
phytopharmacons: aloe, horse chestnut (e.g. aescin), garlic (e.g. garlic
oil}, pineapple (e.g. bromelain), ginseng (e.g. ginsenosides), sow-thistle
fruits (e.g. extract standardised with respect to silymarine],

butcher's-broom rcot (e.g. ruscogenine), valerian (e.g. valepotriates,
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exanpl e cosnetic applications such as, e.g., face
masks etc., which can serve as skin-washi ng and

ski n-cl eansi ng agents, skin-care products, In
particul ar skin-care productyg for the face, eye
cosnetics, |ip-care products, nail-care products,
foot-care products, as well as 15 hair-care or

déait yPlesigneeprigygctaa Bxansivekadpnedsher iflowersy(e.g. hop
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sigeets, afarond oil, apricot oil, corn oil, jojoba al
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castar oi | F isol
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h
or | o SRS FOET ANV R Sl RPN v R
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enperature 5 (ani nal waxes such beeswax, carnauba

%Qh gﬁd\i‘c@amé@pﬂ%%chmoceuhccl or Thercpeuhc in particular

also dermatological, active substance and which in the sense of the
Arzneimittelgesetz are intended, inter alia, to cure, relieve or prevent
diseases, ailments, physical defects or pathological complaints. Such
agents or active substances are infended for external application, in
which case it may be a question of dermally active substances but also
of transdermal active substances. They include, for example: agents for
the tfreatment of skin diseases, externally applicable analgesics, e.q.

dextropropoxyphene, penfazocine, pethidine, buprenorphine;
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m neral waxes, such as mcrocristalline waxes, and
synthetic waxes, such as polyethyl ene waxes or
silicone waxes), as well as all oils that are
suitable for cosnetic purpo gs. such as, for exanpl e,
those nentioned in the CFTZ treatise entitled
Cosnetic Ingredi ent Handbook, 10 1" edition, 1988, The
Vo\g%ﬂméufnof&'ydrﬁtprhyo@mbsﬁmgmarecg iAdsoEitiaddiongdicldfaoas,
shi ngt on tur at t | [
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I norgani ¢ or synthetic matting lers
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substanceés may be mentioned, agded to the
Gotuie adts
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res thereo suc as fl'avonoids and their
a@byc@h@gexﬁﬂﬂ@hcpah%$ﬁét|n di osmi n, hyperoside,

(neo) BrgpeEd di NnerdissRRY it |c@,enﬁ nk@@e bi |<§D{’Qﬂgé£cg e.g.
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uercetin osi des, hyperosi de and rutin)
gVﬁeP?Fﬁﬁé%%*f rutin), lime bl ossoms (e.
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TR TE S i Pgb RS BB R 1B, mprtoctore o
perdlis ovginepetconadieimg k@ ped articles.. This means that such a salt
is added as such during the formation of such shaped articles , and is
not formed partially or completely at any stage of the manufacture of
such shaped articles.

By means of the present invention, porous shaped articles
containing alginate of polyvalent metal ions can be manufactured
which have a thickness of at least one centimetre, preferably at least 2
cm, and which are obtained by cross-linking (or precipitating] of
alginate-containing aqueous solutions with salfs of polyvalent metal

ions and subsequent drying of the aqueous suspension of the obtained
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tct. valerianae), kova kava (e.g. kaval actones), hop
flowers (e.g. hop bitters), extr. passiflorae,
gentian (e.g. ethanolic extract),

ant hr aqui none-contai ning tinctures, e.dg.

al oi n-cont ai ni ng al oe-vera 2fuice, pollen extract,

al gae extracts, liquorice-root extracts, palm5
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effect on the skin. A particularly preferred cosnetic
active substance is urea, mhlch i s thoy

t
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mven’non can, as has been mentioned above, additionally contain at
least one further component selected from the group including:
cosmetic or medical active substances, further natural or synthetic
hydrocolloid-forming polymers and cosmetic or medical adjuvants or
additives. These may be contained in the porous shaped articles
according to the invention in amounts of up o 0.75 g/ g. preferably
less than 0.5 g/g of the porous shaped article.

The above-mentioned porous shaped articles according to the
invention are eminently suitable for the manufacture of layered shaped
articles by cutting the porous shaped articles according to the

invention in the manner known. For example, this is not possible with the



of transdermal active substances. They include, for
exanpl e: agents for the treatnent of skin diseases,
external ly applicable anal gesics, e.g. 35
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adistivieSsubstance is released in a controlled, in particular retarded.
manner. Such forms include sponges containing active substances,
such as implants, vaginal suppositories, as well as forms that can be
administered orally, the latter especially as comprimates that expand
to several times their compressed volume in a moist state, and that
release the active substance confained from the sponge-like matrix
(e.g.. WO 98/09617).

Furthermore, the present invention relates to pOro_us shaped articles
comprising alginates of polyvalent metal ions and hyaluronic acid
and/or their salts and/or their deivatives. As explained above, these
shaped articles, comple’rely surprisingly, have an increased degree of

whiteness whcih is very much preferred particularly in cosmetic, but
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not fornmed partially or conpletely at any stage of the
manuf acture of 30 such shaped articles. By neans of
the present invention, porous shaped articles
contai ni ng al gi nate of pol yval ent netal ions can be
manuf actured which have a %hickness of at |east one
centinetre, preferably at least 2 cm and which are
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oo Mo SarerGem e el B G b8 AdRu o
s dbgided actoliesio sucivastien gr thef shaped articles
obtained by the process according fo the invention for the
manufacture of a medical product. Such medical products include, for
example, wound dressings, fransdermal dressings, wound plasters,
implants, substrates for cultivating cells, means for the controlled, in
particular retarded, administering of active substances in the form of
said implants, but also as retard preparation that can be administered
orally, or as so-calied satiation compri'mo’res that have a satiation
effect because of the expansion of the compressed porous shaped
article in the stomach. The latter may aiso be loaded with dietary
supplements, vitamins, minerals or other active substances.

The porous shaped articles according fo the invention or the shaped
articles obtained by the process according to the invention preferably
serve the purpose of external application, such as, in particular,

cosmetic or medical pads. Additionally, as has been mentioned, oral,
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calciumalginate fibres. 25 The above-nenti oned porous
shaped articles according to the invention can, as
has been nentioned above, additionally contain at

| east one further conponent selected fromthe group
including: cosmetic or medidal active substances,
further natural or synthetic hydrocoll oid- forning
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Such combrl mat e are sul f able oty BARL! sk Hherber, oral.

The shaped articles according to the invention, preferably have the
form of a layer, i.e. length and width of the shaped articles are at least
ten times, preferably 20 times as large as the thickness of the shaped
article. Such layers can also be cut info certain shapes, e.g., in the
form of a facial mask. The layers preferably have an area of at least 25
cm? more preferably at least 50 cm? still more preferred at least about
100 cm?.

The invention laso relates to laminates containing at least one layer
described above, which is laminated on at least one side thereof with
at least one further carrier layer. Preferably, the layer according to the

invention is only laminated on one side, preferably with only one carrier

- layer. The carrier layer preferably consists of a Rayon web (viscose).
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appl i cation, such as, for exanple, satiation
conprimates, which may 20 additionally contain active
subst ances, substances for dietary suppl enents or
vitamins (e.g. DE 19942417),.. In addition, because of
the poorly sol uble properti%% of the porous shaped
articles according to the invention, they are suitable

f QI BEhindREWa Gréietael, dseans dresniegt avi plbistactarweounds,
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subst ances such_ as, inpla
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por ous shaped articles onpri.si | gi
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above, these 35 shaped article t tion can
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Bﬁg15§ﬁ%§§§??%ﬂﬂgﬁgg%%%GﬁﬁgiﬁSﬁinic aci d- cont ai ni ng
poeoiss dshaped articles, we nmay refer to the above
expl anati ons. The hyal uroni ¢ aci d- contai ni ng porous
shaped articles are preferably nmanufactured according
to the process 5 according to the invention.
Furthernore, the present invention relates to the use
of the porous shaped articles according. to the
i nvention or the shaped articles obtained by the
process according to the invention as cosnetic
agents. Preferably, the porous shaped articles
contain, for cosnetic 10 application, alginates of
pol yval ent netal ions and hydoxycarboxylic acids, in
parti cul ar hydoxypol ycarboxylic acids such as, in
particulare, «citric acid, which can be added, in the
shape of the above-nentioned nultidentate conplexing
agent, already during the manufacture of the
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porous shaped articles according to the invention. 15
The use in cosnetics of the porous shaped articles
according to the invention preferably takes place in
the shape of cosnetic skin pads that are applied to
the skin in noistened formaddd are taken off after a
certain exposure tinme, for exanple after the active
S S contained therein have been absorbed. The
alginate itself also already 20 has a cosnetic effect
sUeWMREHydrati on and snoot hi ng of the skin
Furthernore, the present invention relates to the use
of the porous shaped articles according to the
i rWéWPfgﬁTWN?H%ET &dCRITHIEY £9MRIBYA WHR mBy/ligeniate
pligeass, aetrgitliny bhegumpenil Bnatiaricnhs citric acid)
manuf acture of a nedical product. Such nedi cal
products include, for 25 exanpl e, wound dressings,
t Sspsder mal dressi ngs, twund plasters, inplants,
substr for [ i ng. C r
contr&?ﬁggg 'n[&%g%T¥3EF§%”Fg%éﬁﬁggﬁq§§ﬁ§%Pgﬁggf%g of
act i ve33ihst ansediunm aigiecfeor m of said i npl ants, but
al so asglpeg ar d Rr&pa &tde@h that can be administered
orally, or as so-called satiation conprinmates that
have a satiation 30 effect because of the expansion of
tvr:rerklctmmlgs&e@ p@f)/rd@ugwslha@ge@dwamrhmgeoirﬁixtahemstcorrach.
The latter may . also.be |o with djietary. .
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thifel AMSREAQN SoddieniRRBE be RBILEIIRD PRIZNRA Py the
process according to the invention preferably 35
JEORESEME pur pose of external application, such as, in
particul ar, cosnetic or nedical pads. Additionally, as
g S ?een nmentioned, oral, 23 buccal, vaginal, nasa
%HF'CatLon etc. is possible. As has been said, the
honogdwéaus t ht@kagier ous shaped articl es nade of
alginﬁggi; provi ded.according to the invention pernmit
t he manufiacture of any of those forns of application
o &HE MR i fAred dall BOvint RORYERN UPFBCeS$@ON 5 such as
cutting, pressing, or conpressing and/ or punching out.
Partjcularly preferred shaped articles contain,

&Pative to the dried substance, i.e. without
. Tressadutbn mstpyrieandRowte idea ihtiG@ditpigriocenduiblo wei ght
adnate
Step 4:

30

35

The mixture from step 3 is poured into a mould and left to react for
about 2 h.

Step 5.
The jelled shaped article is quick-frozen and freeze-dried.
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0O to about 90 wei ght per cent carboxynethyl cel | ul ose,
in particular 10 the sodiumsalt thereof, 0 to about
70 wei ght per cent hyaluronic acid and/or the salts

t hereof and/or the derivatives thereof, 0 to about 90
wei ght per cent natural or é?nthetic oils, O to about
70 wei ght per cent citric acid or the salts thereof,

1 E .latter correspond to the preferred ranges in

t he agqueous suspension. in step o,.be freeze-dried
ofthedisse-died. igras- @émoeewrouapgf%%ﬂ%e i S ST

VeI, PRECESNRy, qar&wmtﬂhxald@eldnuh essstancespacni el ar
t he sodlun1salt thereoﬂ $ g&grabout 1 wei ght per
cenePRiRs friBRI L NEGRHATSY THELal ts thereof and/ or
the derivatives thereof, 0 to about 3 weight per cent
n | _a@r synthetic oils, 0 to about 1 weight per
%%%N@F%?lc acid or the salts t hereof , The shaped
ar(MAclUéAcaﬁwedwﬁTgiQQﬂt H@f@@ﬁxémeﬁcmehﬁé%ﬁ‘@?abl y have
me%éxg gn@r@un@ doR¥Eh zubaBe skBRBHBsIRALs @dbdiziof the
shap articles are at least ten tinmes, preferably 20
times as large as the thickness of the shaped

aktdghe. Such Iayers can also be cut into certain

h f
ayer LA er ally Have R kRl el TRy e o

nor e pBQﬂEQab|WO@hﬂheﬂ$hdﬁﬁ cn2, still nore prefer}ed
at Iea§5£?§out ﬁ Q cn2. The invention |laso relates
to | ani Aat8s con alnlng at | east one |l ayer described

above, which is lam nated on at | east one side thereof
Witk 1R alg@ask dHW’dérUﬁﬁomﬁé I@fwrdférfwmrayterhxxepuefllem ably,

the | di tot 1
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consists o n 4, h S
aP P TIE S r%’bcfeyﬁ%%fé'dm\gg%dé becggﬂgﬁggooofrh%p é@ﬁf ! %r%%ﬂ

wounds, and are especially preferred as cosnetic
n§§F The invention also relates to a conbi nati on
containing at | east one shaped article according to
the i nveh® on E&-WEI9" as at |east one

100g calcium sulphate
The calcium sulphate is added to 50 ml RO-water under agitation.

Step 3: _
The solution of steps 1 and 2 are mixed mnmo‘rely for about 30

seconds.

Step 4.
The mixture from step 3 is poured into a mouid and left to react for

about 1 h.

Step 5:
The jelled shaped article is quick-frozen and freeze-dried.



5 aqueous sol ution that contains one or nore active
subst ances and/or adjuvants in matching spatia
arrangenent (application package, set, kit-of-parts,
etc.). The solution of the ggtive substances may be,
e.g., solutions of readily“Vvolatile active substances
or adjuvants that, because of the production process
by;fJ geze-drying, should not be or 10 cannot be

i ntroduced into shaped articles, such ?S,he.g.(ﬁﬁgkgin
pHia fenze-oficdt lseeap et SO FRREISdIE SHERFPIEI AT e,
t RRicFOlHd R &@Nis |gd:5@d mmrxﬁd@iﬁop@laummmd isc?bn e
cosneti c agtive substances. regard to the
feiqpﬁfﬁg‘ aﬂBPé%‘,m?’hé’“.e??v”éﬁ\H‘%h wi Il be described in
greater detail. 15 25 EXAMPLES: EXAMPLE 1

( MANUFACTURI NG METHOD 1: Cal cium conpl exed with

mul tidentate 5 |ligands, thereafter shifting of

equi libriumby addition of citric acid) Step 1: 2500
g RO-water (desalinated water, reverse osnosis) 32.5
g sodiumalginate 10 10.0 g calciumcitrate Wrk the
al gi nate powder into the ROwater with a mxer until a
honbgeneous m xture is the result. Then, stir in the
calciumcitrate (at this stage, cosnetic and/or

medi cal active substances and/or oils or 15 other
subst ances expediently nay be worked into the sol ution
if necessary) Step 2: 100 g ROwater 20 12.5 g
citric acid The citric acid is added to 100 ni

RO wat er under agitation. Step 3: The solution of:
steps 1 and 2 are mixed intimately for about 30 25
seconds.



Step 4: The m xture fromstep 3 i [

and left to react for about |02 h.SSSOg{ :g I5nt %hz roul ¢
jelled shaped article is quick-frozen and .
freeze-dried. " 35 26 Step 6: The freeze-dried

| arge-format, porous or sponge-like shaped arti’cl e
which, if necessary, is |oaded with additional
substances, con be prepared in the above-nentioned
manner. S5 EXAVPLE 2 ( MANUFACFUR) NG METHOD 2: Vor | age
ei nes mehrzahni gen Konpl exbi | dners and danach Zugabe
schwerl osliches Ca-Salz) 10 Step 1: 2500 g RO water

cieaapig nated water, reverse osnosis) 32.5 g sodium
alginate 12.5 g citric acid 15 Wrk the al ginate
powder into the ROwater with a mxer until a

honogeneous m xture is the res L]

ci tt.i Pracesis (far thiei maf!#fé’é:ét,'r%ggﬂghh&%ﬁ&%b:lé“@ﬁpﬁous
actlvgeagg ta ‘f&% agg‘,'ﬁ{ri&!nl tHY s@éﬁ@f subst ances

exped A & Worked i mto the sol ution if
necessary) 20 Step 2: 50 g ROwater 10.0 g cal cium

sul phate The cal ci,.um s&l ﬁhat e is fag- P IO}

RO wat era)uptepapaiipAt o a@%e%pggqg: LPheos% utaltgasgfluble

Steps 1 an ), mi xed i .
seconds. S?'éﬁn%:rt@, intimately for about 30

b1) adding one or more salts of a polyvalent metal ion
with a multidentate complexing anion to the aqueous
solution of the water-soluble alginate, and shifting of
the complex-formation equilibrium of the polyvalent
metal ion and the multidentate complexing anion
while increasing the available concentration of the
polyvalent metal ion in the alginate solution, and thus
formation of salts of the alginate with the above-
mentioned polyvalent metal ion,
or

b2) addition of a multidentate complexing agent for a
polyvalent metal ion to an aqueous solution of the
water-soluble alginate, and
adding one or more salts of a polyvalent metal ion
which are poorly soluble in water,.

c¢) pouring the aqueous alginate composition, which is
capable
of flowing, into a mould,

d) drying the aqueous alginate composition under
formation of a porous, alginate-containing shaped

article.



30 The m xture fromstep 3 is poured into a nould and
left to react for about 1 h. Step 5: The jelled
shaped article is quick-frozen and freeze-dried. 35
27 Step 6: The freeze-dried, |arge-format, porous or
sponge-li ke shaped article which, if necessary, is

| oaded with additional substances, can be prepared in
t he above-nentioned manner. 5 28 o CLAIM5S 1. Process
for the manufacture of al gi 8 eocontai ni ng porous
shaped articles conprising the steps: a) preparation
of an aqueous solution of a water sol uble i_nat.e
b1)2 aﬂ’dbogssrmcmrdmgetcsalalm ds Vd“%%ﬁ'{/‘vmeema %éfsa?'”f’&%

with a nultidentat tARtafdafinate.
sol ut ?&Qw‘n@ftetql‘écﬂﬂf QPF‘E%}?’ l?gl na%}Ikgll i shifting
of the conpl ex- forrmtl on equilibrium of the

pol yvalent netal ion and the multi dent
ani ®n Prokieke an@@&d&l@lgw@? Ph%'"%\\}'alvf’%f%'"c @%@Hnt petal

and ¢ hee TS ARGt E 0 or Sl %%Jﬂ‘egﬁﬁséi'ﬁ'é’??-t‘ﬁ th the

above- men]ttlonedI ?%g\éfla?nt metal ion, or b2)

Sﬂ%bbﬁzféséag‘éor@i@gbo d d£ EB IR pdUpfert metel
ter-sol. di I

.\3/? gr b‘gﬁ)}%% ga%m,ﬁqpﬁ and adding one or nore salts

ion which are poorly soluble in
wat er,

5. Process according to claim 1, wherein the multidentate
complexing anion or the complexing agent respectively is a

carboxylate of a polycarboxylic acid.

6. Process according to claim 1, wherein the multidentate
complexing anion or the complexing agent respectively is a
carboxylate of an a-hydroxy polycarboxylic acid.

7. Process according to claim 1, wherein the multidentate
complexing anion or the complexing agent respectively is

selected from a citrate and a malate.

8. Process according to claim 1, wherein the multidentate
complexing anion or the complexing agent respectively is a

citrate.

9. Process according to claim 1, wherein the adjustment of
the complex-formation equilibrium of the polyvalent metal
ion and the multidentate complexing anion in step b1) is

~ achieved by the addition of at least one acid.



c) pouring the aqueous al gi nate conposition, which is
capable of flowing, into a nould, d) drying the
aqueous al gi nate conposition under formation of a
por ous, al gi nate-containing shaped article. 29 0 2.
Process according to claim1, wherein the

wat er - sol ubl e al ginate according to step a) is an

al kali netal alginate. 3. Process according to claim
1, wherein the polyvalent m8bal oion is selected from
al kaline earth nmetal ions. 4. Process according to
claim3, wherein the polyvalent nmetal ion iﬁ a
calid.um i dRrocesPemnerding dorelpig 1.owkesei thegidedn

the mul ti dent co exhn nj f SQIM i
agent PPQE'@!e%‘Pm?ymiegg!ﬂsaltagggxé?@t@l%#'p? b.ﬁxéfngtep
pol yCRbR@RUVIE RS bsubiity Rhosgtsr efbessiithant t0gllirenat,
whereirn“the multidentate conplexing anion or the

conpl 206Gy agent respectively is a carboxylate of an
a- hydroxy pol ycarboxylic acid. 7. Process according to
claim1, wherein the nultidentate conplexing anion or
t her conpl eridge g9 evcaredngdbi clalim ﬂswftﬁifleeﬂttg@ addafla

wher opRofHes AMRIEERAl 52101 a BRGTaA Seb BrEls™
conpl émg"@ggmgéﬁ%pect ively is a citrate. 9.

Proce accor claim1, wherein the adjustnent
of the conplex-formation equilibriumof the

I | ent tal i ad_t.h td '
it sPEReaay acodiR d0CefAly 1 BT AT
| east ;08 @i?l'é)dto 3ep dPis Frewasranmpr ding to claim1,
wher ern tﬁe d

ded, "poorly soluble netal salt of a
polyvalent netal ion of step

13. Process according to claim 1, which additionally
before step d), comprises the addition of at least one
further component chosen from the group consisting of
cosmetic or medical substances, further natural or
synthetic hydrocolioid-forming polymers and cosmetic or
medical adjuvants or additives respectively.

14. Process according to claims 13, wherein the further
component is at least a natural polysaccharide or a

modified polysaccharide.

16. Process according to claim 13, wherein the further

component is a hyaluronic acid or a salt thereof.

16. Process according to claim 13, wherein as further
component carboxymethylcellulose or a salt thereof is

added.



b2) shows a solubility in water of less than 10g/litre
at 20C. 11. Process according to claiml1, wherein the
added, poorly soluble netal salt of a polyval ent

metal ion is calciumsul phate. 12. Process accordi ng
to claim1, wherein drying according to step d) is
freeze-drying. 13. Process according to claim1, which
additionally before step d), conprises the addition
of at least one further cordongnt chosen fromthe
group consisting of cosnetic or nedical substances,
further natural or synthetic hydrocolloidzfornin%

pol yPers aRdocessradaproingrtedeleam 33j wharein s further
addi tives respectively. é4. Process according to

cl ai wﬁoﬂﬁ?o'ﬂxﬁ& 6282 48Pner conponent is at |east
a natural polysaccharide or a nodified

pol ysacchari de. 15. Process accqrding to cl.aim
whet8i n t hBrocess@ccashiparionelaly égmy‘éﬂ?fredﬂi%s i@f*&‘eér

a salt thereof . ces ording to claim13,
wher 8 MROFERE ﬁé?’a'gé%p%néﬂgggér boxynet hyl cel | ul ose
or a salt thereof is added. 31 0 17. Process

according to claim13, wherein as further, . n
urebis ada’@aougsshweée%@é@éo%ﬂ%"&r@ gf%ﬁ%qgg?&‘lyﬂ/alent
wher ei L HEL ing° AN dist crtsledntitAetre,

- Por ouﬁ%@déﬁgaﬁgﬂpgs&ggm%ﬁgaaeft%i r?gt e pol yval ent

met al ghaamedacicogding ioctheepsoogsaioi|daim bne

centinetre, obtained according to the process of
claim1l. 20. Porous shaped article according to claim

19,28y whipghol8esirapeansitagiedhctonting fohelaimadd by
artTcle in 8 g water at_ 20C achi eves a,pH yall ue %0
t he agueichsthehasepension of 1 g of the shaped article in g

water at 20°C achieves a pH value of the aqueous phase

of less than 7.

21. Porous shaped article according to claim 19, which
shows a density of 0.005 to 1g/cm® according to DIN

53420.

22. Porous shaped article according to claim 19 which
shows a wet breaking strength according to DIN 53328 of

at least 10 mN/mm layer thickness.

23. Porous shaped article according to claim 19, which
comprises in addition at least one further component
chosen from the group consisting of cosmetic or medical
substances, further natural or synthetic hydrocolloid-
forming polymers and cosmetic or medical adjuvants or

additives .respectively.



of less than 7. 21. Porous shaped article according to
claim19, which shows a density of 0.005 to 1g/cnB
according to DIN 53420. 22. Porous shaped article
according to claim 19 which shows a wet breaking
strength according to DIN 53328 of at |east 10 nlV mm
| ayer thickness. 23. Porous shaped article according
to claim19, which conprises in addition at |east one
further conponent chosen fr@m t§e group consisting of
cosnetic or nedical substances, further natural or

synthetic hydrocol | oid- form ng polyners and osng%i c
or 2di cal Padpusahaped ariiede 36aay dirg s &3/M 0

24. P _shaped artjcl i laim 19
Caror porrisya GaRiio fie B OF & Sguahdrserel &l m

Por ous shaped article according to claim 19

conpri sing carboxynet hyl cel |l ul ose or._a .salt. . eof .
26.2%or ousPorapeEhaped e ARHSPE lﬂ““?gb
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to cl &°M rrsing squal ane. 28. Process for the
production of |ayer-shaped articles by cutting the

shaped articles which agre oRhtained .. r g t he

pr od@ss of P@raumhaaga %’f%@@s%c?%rld'ﬁg‘%p(rg'od(]ﬁ‘c?i@on of

conpr : articles by conpression of the
S| et

shape Ich are obtained by the process
according to claim1. 30. Process according to claim

29 f th duct, f I LR
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28. Process for the production of layer-shaped articles
by cutting the shaped articles which are obtained

according to the process of claim 1.

29. Process for the production of compressed shaped
articles by compression of the shaped articles which are

obtained by the process according {o claim 1.

30. Process according to claim 29 for the production of

orally administered preparations.

31. Process according to claim 29 for the production of

orally administered satiation comprimates.

32. Process according to claim 29 for the production of
orally administered preparations for controlling the release

of active substances.



32. Process according to claim?29 for the production
of orally adm nistered preparations for controlling
the rel ease of active substances. 33 0 33. Use of the
porous shaped articles according to claim 19 for the
production of a cosnetic preparation. 34. Use of
porous shaped articles according to claim19 for the
production of a nedical product. 35. Use according to
clainms 33 or 34 for the mansf acture of a product for
topical, oral, buccal, vaginal or nasal application,
or for application as an inplant or as a dressing or .
pl agger forUsy@Léﬁ}qfﬁ305o}du@ghb‘p@dsamlmaccptctmgéoscla|m

respectively. _ _
19 for the production of a cosmetic preparation.

34. Use of porous shaped articles according to claim 19

for the production of a medical product.

35. Use according to claims 33 or 34 for the
manufacture of a product for topical, oral, buccal, vaginal
or nasal application, or for application as an implant or as
a dressing or plaster for wounds or in active substance

plasters respectively.



