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GELS IN THE FORM OF HIGHLY H_YDRATED SELF-SUPPORTING FILM, THE
 PROCESS FOR THEIR PREPARATION. AND THEIR USE IN THE THERAPY OF
CUTANEOUS LESIONS AND/OR PATHOLOGIES
Field of thelinvention
5 This invéntion relates to new gels in the form of highly hydrated
self-supporting film, the process for their préparation and their
use in the therapy of cutanecus lesions and/or pathologies.
Prior art
Hydrogels consisting of synthetic or semisynthetic polymers or
10 synthetic polymers with small additions of natural polymers and
having the characteristic of being only slightly or not-
reabsorbable are already known for the tréatment of cutaneous
lesions.
Xerogels, ie anhydrous gels consisting of fibres of calcium
15 alginate presgnted in cthe form of bioreabsorbable unwoven tissue,
are alsc known.
Protective film of various types used [or Lreating cutaneous
lesions are also known.
For example, DE patent 30 17 221 describes an ocintment containing
20 a soluble alkaline met%;'alginate salt which when applied to the
lesion and treated in situ with a soluble calcium salt forms a
' protective film of Ca alginate; to obtain this film the ointment
must be veconsticuted at the moment of use.
w0 patent 80/02300 describes the process for preparing an
25 unwoven tissue based on calcium alginate fibres.
US patent k,393,048 describes a gel containing an alkaline metal

alginate and glycerol for wound medication which on drying forms a
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having the <characteristic of being only slightly _ar _ngt

reabsor babl e are al ready known for the treatnent of cutaﬁﬁddg-gesions.
Xerogels, ie anhydrous gels consisting of fibres of calciuml1l5 -

el ginate presented in the form of bioreabsorbable unwoven tissue, are also
known. Protective film of various types,used for treating cutaneous

| esions are al so known. For exanple. DE patent 30 1Fyg . '
ointment containing 20 a soluble al kaline netal & gi

applied to the lesion and treated in situ with a delubl 8ERAGHEDUM Sallt
forns a '

protective adhering film, and US patent 4,391.799 describes the
same gel in assoclation with silver salts for treating white
phosphorus burns.
European patent application EPA 83301149.7 describes wound
5 nedications in thg farm of hydrogel membranes composed of.
hydrophilic biopolymers derived from keratin, glycosaminoglycan or
collagen.
US patent 4,664,105 describes # wound wmedication composed of
granulated cellulose material or a polysaccharide.
10 Gels in the form of highly hydrated self-supporting alginate-based
film have never been described.
An object of the present invention 1is to provide a wound
medication in the form of a thin self-supporting film which
maintains a high degree of hydration for a prolonged time, this
15 being of known gnd considerable importance for the repair t0 take
place in a short time and within the dictates of the process
“physiology, toO result in'cicatrices with optimum characteristics
both from the physiological and from the aesthetic aspect.
A further object of the present invention is to provide a wound
20 medication in the form of & bioreabsorbable film, this
bharac£eristic allowing the'medicatioﬁ to be replaced at a wmuch
lesser rate, thus avoiding further irritation to the lesion and
facilitating the reparative process.
A further object of the invention is to provide a wound medication
25 in the form of & filwm with good mechanical characteristics which
is soft, pliable, easily handled and properly adaptable to the

lesion. but which is only slightly adhesive and can therefore be
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protective filmof Ca alginate; to obtain this filmthe 9 ntnent must be
reconstituted at the nonent of use. WD patent 80/02300 ribes the
process for preparing an 25 wunwoven tissue based on caIC|un1aIg|nate‘
fibres. US patent 4,393,048 describes a gel containing an al kaline netal

al gi nate and gl ycerol for wound nedi cati on_which on
protective adhering film and US patent 4. 291. 799 dgs

ﬁ_

easily removed without damaging the newly formed tissues, and
further which is non-toxic, sterilizable in an autoclave and by
gamma rays. coumpatible with.a large number of drugs, therefore
allowing their incorporation, does not need to be reconstituted at
5 the moment of use, can absorb exudates, is permeable to gases but
not to liquids or bacteria, and which is transparent to enable the
development of the reparative process to be followed.
A further object of the invention is to provide a medication which
is economically valid in that it reduces the number of medications
10 required.

Summary of the invention

.These and further objects are attained by the composition
according to the present invention, which relates to new gels
characterised by being in the form of highly hydrated self-

15 supporting film comprising one or more alkaline alginates, an
alkaline earth alginate, a polyalcohol and a natural, synthetic or
semisynthetic polymer of hydrophilic charactér. In one embodiment
of the invgntion a medicament is dispersed within the gel. These
gels in highly h&dracad self-supporting film form are prepared by

20 @& new process which togeéher with the_use of the new film in the
therapy.of human lesions and/or pathologies also form part of the
invention.

Detailed description

The gel in'highly hydrated self-supporting film form according to
26 the present invention contains a quantity of between 1% and 7.5%,
and preferably 3,5%, {all percentages being by weight) of one or

more alkaline alginates, preferably sodium alginate: a quantity of
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sanme _gel in association with silver salts for treating white_phosphorus
burns. European patent application EPA 83301149.7 descr| Be wound 5
medications in the form of hydrogel nenbranes c¢onposed of -
hydr ophi | i ¢ bi opol ymers derived from keratin. glycosam noglycan or

col  agen. US patent 4,664,105 describes agwund nedi U6 d_of
granul ated cellul ose material or a polysaccharide. 1 @e‘SHEETnHASEBEE-ﬂr m of
hi ghly hydrated sel f-supporting al gi nat e-based fil mpave IREPEACEDBen

described. An object of the present invention is
wound ' '

to
between O.1% and 3%, and preferably 1%, of an alkaline earth
alginate, preferably calcium alginate; a quantity of betweén 0.1%
and 10%, and preferably 5%, of a polyalcohol, preférably glycerol;
and a quantity of between 0.05% and 10%, and preferably 0-5?. of a

5 natural, synthetic or semisinthetic .polymer of hydrophilid
character, preferably sodium hyaluronate, plus optionally between
about 0.01% and 10% of one or more medicaments, the remainder
heing water. Other alkaline alginates which can be advantageously
used are for example potassium and ammonium alginates.

10 The described film is obtained with the required characteristics
according to the invention by starting from an initial fluid gel
containing a quantity of between 3.5% and 7.5%., and preferably
3.5%, of one or umore alkaline alginates, preferably sodium
alginate, a quantify éf between 0.5% and 7.5%, énd preferably -5%.

15 of a polyalecohol, preferably glycerol, a qQuantity of between 0.1%
and 10%, and preferably 0.2%. of a natural, synthetic or
semisynthetic polymer of hydrophilic charécter. preferably sodium
hyéluronate. plus qptionally a médicament, |
The initial fluid gel is extruded by puwping through a slit of

20 adjustable width and thickhess, and coagulated by passage through
between 2 and 4 successive baths, preferably 2, at controlled
temperature, the baths containing one or more soluble calcium
salts.

The concentration of Cazf ions in the various coagulation baths is

25 between 0.1 and 10X and preferably 1% in the first coagulation
bath, and 2% in the subsequent baths.

The coagulation bath temperature is between 15°C and 40°C and
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medi cation in the formof a thin self-supporting filmwhich maintains a

hi gh degree of hydration for a prolonged tine, this 15 being of k‘ncpmgnd
consi derabl e inportance for the repair to take place in a short tinme and«
within-the dictates of the process physiology, to result in cicatrices with

optimum characteristics both fromthe physj ol ogi cal mmrthe—aest heti ¢
aspect, A further object of the present i Mvent i on W TASaBEEALNhd 20
medi cati on in the form of a bioreabsorbable [
characteristic allowng the nmedication to be replaced at a eglser

rate, thus avoiding further irritation to the lesion and facilitating the
reparative procCegarerably 20°C for the first. and 30°C for the subsequent baths.

After passage through the last coagulation bath a highly hydrated
gel 1is obtained in the form of a self—suppdrting thin film having
a thickness variable between 0.1 and 5 mm, preferably 0.4 wm, with

5 & pﬁ of between 5.5 and 7.5, preferabl& betﬁeen €.5 and 7.2. The
final film characteristics, such as its_mechanical and hydration
characteristics, can be varied according to requirements by
varying the inicia; gel compesition and the coagulation' bath
conditions.

730 In a preferred embodiment of the process according to the

| invention, the alginate filﬁ is prepared by extrusion and

coagulation using the device shown in Figure 1.
The initial fluid gel is placed in a container vessel 1 from which
1t is drawn by a pump 2 operating at a suitable r.p.m.; then passed

15 through a filter 3 and fed to the filming extruder 4 comprising a
slit of suitable variable size immersed in the first coagulation
bath.
Coagulation occurs immediately on leaving the filming .extruder,
the recovered film being passed below a guide drum 5 immersed in

20 the first coagulation bath. The film then leaves the bath, passes
through a dragging rbller 6 driven by a motor 7, enters a second
coagulacion ‘bath through which it is guidéd by a second druh 8,
leaves the bath guided by a third drum 9 and is wound onto a
winding reel 12 by a calender 10 driven by a motor 11.

25 The size-setting of the extruder, the puwp r.p.m., the dragging

roller speed and the winding roller speed can be varied to define

the final characteristics of the film.
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A further object of the invention is to provide a wound nedicatL§£‘§5 I n
the formof a filmwth good nechani cal characteristics which i of?.
pliable, easily handl ed and properly adaptable to the |lesion. but which
is only slightly adhesive and can therefore be eagt enmoved wi t hout
damagi ng the newly fornmed tissues, and fugther which
sterilizable in an autoclave and by gamma rays, conpg
nunber of drugs, therefore allow ng their incorporatiom—d need to
be reconstituted at : ‘

For example a Film according to the present invention with a

thickness of 300 p is obtained by using the device of Figure |

under the following operating conditions:

sump r.p.m. : 15 r.p.m. equivalent to a throughput of 18 cp/min
5 size setting of filming extruder: 200 p | |

drageging roller r.p.m.: 2.15 r.p;m.

temperature lst bath {Ca012 lx_w/v): 20°C

temperature 2nd bath (CaCl, 2% w/v): 27°¢

extruded film length produced per minute: 0.4 m.

10 Any active principle compatible with the gel composition, such as
substances of antiseptic, antibiotic, anti-inflammatory,
.antihistaminic or other activity, can be incorparated into the gel
eifher alone or in associarion. The concentration of the active
principle incorporated intoc the gel depends on its pharmacological

15 zharacteristics, and would represent a quantity such as to make it
effective for the purpase of the specific application. The
aedicament quantity in the compositions of the invention cﬁn vary
from about 0.01% to 10! of the weight of the final product.

The film obtained in this manner can be easily svored, handled and’

20 ysed advantageously as covering or medication wmaterial for
cutaneous lesions and/or pathologics such as the treatament of
wounds of surgical or traumatic origih. burns or lesions of
pathological origin such as stasis ulcers, bedsores etc.

Sowe non-limiving examples of the preparation of self-supporting

25 7ilm according to the invention are described below.

EXAMPLE 1

24.5 g of sodium alginate are dispersed at ambient tempervature in
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5 the noment of use, can absorb exudates. is perneable to gases but not to
i quids or bacteria, and which is transparent to enable the devel opnent of
the reparative process to be followed. A further object of the invggt%gw | S
to provide a nedication which is economcally valid in that it reddcds™t
nunber of nedications 10 required. Summary of the g i on These and
further objects are attained by the conpositfﬂ#5¢r:;fq[;u '
present invention, which relates to new gels char g | e
formof highly hydrated self- 15 supporting film CO
al kal i ne al gi nates, an

250 ml of water under continuous stirring. A viscous gel forms,
to which are added 1.4 g of sodium hyaluronate Hyalastine fraction
{European patent EP 0138572 granted. on .‘«25“"h July 1990), 35 g of
glycerol and 7 g'of NaCl dissolved in 250 al of water under
5 stirring, the final solution volume then being adjusted to 700 ml.
Slow stirping, to avoid incorporating air, is then continued for
about 20 hours. after which the viscous solution is filtered
through a 20 1 mesh filter and degassed under vacuum.
The solution is extruded by pumping through a slit of width 12 ci
10 and of set thickness, and is coagulated by passing through two
successive baths containing calcium chloride, the first at 20°C
with a concentration of 1% and the next at 30°C with a
concentration of 2%. The film obtained, having a thickness of
about 0.250 mm, is wound on a suitable spool, washed by immersion
i In a water bvath for 1 hour and finally stored in an adueous
SOIu;ion containing 5% glycerol. 0.2% wmethylparaben, 0.02%
propylparaben and 0.2% sodium dehydroacetate. |
EXAMPLE 2
Following the procedure described in Example 1, 1.4 g of sodium
20 hyaluronate Hyalectine rréctipn {European patent EP 0138572
granted on 25th July 1990) are added in plagce of the Hyalastine
fraction, to obtain a film having analogous charaéceristics to
those of the film obtained in Example 1.
EXAMPLE 3
25 50 nl of an aqueous solution containing 0.4 g of hyaluronic acid
ethyl ester of 75% esterification (HYAFF 7 p75 European patent

application EPA 216453 of 7.7.86) are added to 150 ml of an
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al.kal ine earth al ginate. a polyal cohol and a natural, synthetic or

sem synt hetic polyner of hydrophilic character. In one enbodi nent of_ the

i nvention a nedi canent is dispersed within the gel. These gel s |nThI§h§§
hydrated sel f-supporting filmformare prepared by 20 a new process which
together with the use of the new filmin {he th¢rapy—e+_hunan | esions

and/ or pathol ogi-es also formpart of the inventipn l,HEEIHAS
The gel in highly hydrated self-supporting film orn1&E@DAp

- present invention contains a quantity of between 19
preferably 3.5% (all percentages bei ng by wei ght). of' ‘one or

aqueous solution containing 7 g of sodium alglnate. 10 g of

glycerol ang 2 g of NaCl, After filtration and .degassing. the
final solution is extruded and coagulated by the procedure
described in Example 1 Lo obtain 150 g of filw with a thickness of
g 0.250 mm. The fiim'is stored in the solution of glycerol and
preservativos described in Example 1. |
EXAMPLE 4
50 ml of an agueous solution éqntaining 5 g of polyethyleneglycol
1500 are added to 150 ml of an'aqueous solution containing 7 g of
10 Sodium alginate; 10 g of glycerol and 2 g of VNaCl. After
‘filtration and degassing, the final solﬁnion is extruded and
coagulated by the procedure described in Example 1 to obtain 150 g
of film with a thickness of 0.250 mm. The film is stored in the
solution of glycerol and preservatives described in Example 1.
15 EXAMPLE 5
50 ml of an aqueous solution containing 2.5 g of p~{asinomethyl)
benzenesulphonemide acetate are added to 150 ml of an  aqueous
solution containing 7 g of sodium alginate, iO g of glycerol and 2
g of NaCl. After filtration and degassing, the final solution is
20 extruded and coagulated by the procedure described in Example 1 to
obtain 150 g of film with a thicknoss of 0.250 ma. The film is
stored in the solution of_glycerol and preservatives dESCribed in
Example 1. | |
E)_(AMPLE 6
25 50 ml of an aqueous solution containing 0.1 g of the ncomycin salt

of hyaluronic acid partly esterified with ethanol (75% of the

carboxyl groups esterified with ethanol. 25% of the carboxyl

v
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mor e aI kal i ne al gi nates, preferably sodium al ginate: a quantity of

bet ween 0. 1% and 5% and preferably-1% of--an alkaline .earth lnlgaée
preferably cal cium al ginate; a quantity of between 0.1% and 10%
preferably 5% of a polyal cohol, preferably glycerol; and a quantlty of

bet ween 0.05% and 10% and preferably 0. 5% of 4 THRS Rpt-hefic or.
sem synt heti c--pol ymer of. hydrophilic... chara ters S ’f@f\ﬁtﬂﬁﬁ di um
hyal uronate, plus optionally between about 0.01 ?nd GEDone r nore-

medi cament's, the remai nder T o
_groups esterified with neomycin in accordance with Example 28 of
European patent application EPA 216453 filed en 7.7.1986) and 0.3
g of the 75% esterified partial ethyl ester of hyaluronic acid are
added to 150 ml of an aqueous sblution containing 7 g of sodium
5 alginate, 10 g of glycei'ol and 2 g of‘ NaCl. After filtration and
| degascing, the final solution is extruded and coagulated by. the
procedure described in Example 1 to obtain 150 g of film with a
thickness of 0.250 mm. The film is stored in the scolution of
.glycerol- and preservatives described in Example 1. The final
10 heomycin content of the film is 0.00305 g/100 g-
EXAMPLE 7
50 ml of an équeous dispersion of 10 g of microbeads obtained from
mixed ethyl and hydrocortisone ester of hyalui-onic acid {Example
15 of Europeanlpat.ent application EPA 216453 of 7.7.86) are added
1§ to 15C¢ ml of an aquecus solution coataining 7 & of sodium
alginate, 10 g of glycerol and 2 g of NaCl. The final dispersion
is extruded and coagu;ated by the procedure described in Example 1
to obtain 150 g of film with a thickness of 0.250 mm. The film is
stored in the solution of giycerol and preservatives described in
20 Example 1.
.To demonstrate the advantages and activity of the h:.ghly hydrated
self-supporting [ilm aCcordmg to the present invention a trial
was conducted using 45 male Sprague-Dawley rats of weight 225-250
g. The rats weré divided into three groups and were given a heat
25 lesion by a suitable instrument containing a metal prod of known
area able to maintain a constant temperature. By epplying this

instrument to the back of the animal in a region close to the
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being water. O her al kaline al gi nates whi ch can be advant ageously_ usedare
for exanpl e potassi um and amoni um al gi nat es. Exanpl es of polyneﬁ§‘d?va
hydrophilic character according to the present invention other than sodium
hyal uronate are hyaluronic acid ethyl ester with 75@6of esterification,
neonycin salt of hyaluronic acid 75% estegyfied it m xed ethyl
and hydrocortisone ester of hyaluronic acid havi
groups esterified with ethanol and 20 % of the cg Dy Al
Wi th hydrocortisone (see Exanples 3, 6 and 7). The @ ' ' S
obtained with the required characteristics according to” the i nventi on by

starting from agaudadi tdeprodddiblle g@kat lesions were obtained classifiable as

third degree burns.
The treatment scheme involved a group of untreated animals, a
group of animals treated conventionally with vaselin gauze and a
g third group treatéd with a film of.hydrated.gel as described in
Example 1 of the present patent. The médications were changed
every 3 days, 5 animals of each group being sacrificed 9, 15 and
25 .days after the lesion. After a planimetric evaluation of the -
lesion area and eschar area, biopsies were taken for histological
10 examination. The results of these tests are given in Table 1.
TABLE 1
day 9 day 15 day 2%
NT GG G NT GG G NT GG G

Persistence of eschar + o+ + o+ % + & -
15 Reduction in lesion atea - - & - - + - . -+
Neoangiogenesis - = 4 - = v = = ee¥

NT = not treated; GG = vaselin gauze; G = gel film
-~ = not apparent; * = hardly apparent; + = apparent:; ++ = very
apparent; +¥+ = extremely apparent

20 The results summarized in thé table show that burns treated with
the composition described in Example 1 of the preéent patent have
a positive effect on early éschar fall, reduction in lesion area

and neovasculavrization.
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containing a quantity of between 3.5% and .7.5% and preferably 3.5%"
"one or''nore alkaline algihates, 'preferably sodiumalginate, a quantity
of between 0.5%and 7.5% and preferably 5% of a.. polyal cohol. i1b.8

preferably glycerol, a-quantity of between 0.1% and 10% and preferabl

0.2% of a natural, synthetic or sem synfhetic po

character, preferably s n I us optip I SHEF TR
initial fluid gel is exﬁmmm mmnm It hrough a Sl'tﬂ:ﬁiﬁ

and thi ckness.

hydr ophi | i

& d coagulat®ed by "pagsage it hr ough

~ CLAIMS

1. Gel in the form of a highly hydrated self?suppbrting film
characterised by containing a quantity of between 1% and 7.5% of
one or more alkaline alginateé. between Q.1% and 5% of alkaline
earth alginate, between 0.1% and 10% of a polyalcohol and between
0.05% and 10% of 5 natural, s&nthenic or semisynthetic polymer of
hydeophilic character.

2. Gel in the form of a highly hydrated self-supporting film
as claimed in claim 1, characterised by containing 3.5% of one or
more alkaline alginates.

3. Gel in the form of a highly hydrated self-supporting film
as claimed in claim 2, characterised in that the alkaline alginate
is sodium alginate,

4, 'Gel in the form of a highly hydrated self-supporting film
as claimed in claim 1, characterised by containing 1% of calcium
alginate. |

5. Gel in the form of a highly hydrated self-supporting filw
as claimed in claim 1, characterised by containing 5% of a

polyalcohol.

" 6. Gel in the form of a highly hydvated self-supporting film

as claimed in ¢laim 5, characterised in that the polyaleochol is

glycerol.

T Gel in the form of a highly hydrated self-supporting filwm

as ‘claimed in claim 1, characterised by containing 0.5% of a
hydrophilic polymer.
8. Gel in the form of a highly hydrated self-supporting film

as claimed in claim 7, characterised in that the hydrophilic
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between- 2 and 4 successive baths, preferably 2 at controlled
tenperature, -the- baths- containing one or nore soluble calciumsalts.
The concentration of [err] ions in the variou coagul ation bathsbi g
between 0.1 and 10% and preferably 1% in the first coagul ati on bath, and
2% in the subsequent baths. The coaiulatlon bath tenperature is between

e terric “and 4oter AV THE ST 5

- REPLACED
3 polymer is sodium hyaluronate.
1 9. Gel in the form of a highly hydrated self-supporting film

2 as claimed in c¢laim 1, characterised in that a medicament is

3 included in the film.
1 10. A process for preparing a gel in the form of a highly

2 hydrated self-supporting film, characterised in that an initial

w

fluid geél containing one or more =alkaline alginates and a
polyalcohol 1is extruded by pumping theough a slit of wvariable

width and thickness, and coagulated by passage through between 2

e o A

. 3 \ - L] + >
and U successive coagulation baths having & Ca? ion concentration

~

of between 0.1% and 10% and a temperature of between 15°C and
8 4o0°c. |

1 11, A process as claimed in claim 10, characterised in that
2 the initial fluid gel also contains a natural. synthetic ar
3 semisynthetic polymer of hydrophilic character.

1 12, A process as claimed in claim 11, characterised ia that
2 the initial gel contains a quantity of between 3.5% and 7.5% of
3 one or opore alkaline alginates, a qQuantity of between 0.5% and
4 7.5% of a polyalcohol, and a quantity of between 0.1% and 10% of a
§ wnatural, synthetic or semisynthetic polymer of hydrophilic
&6 character.

1' 13, A process as éléimed in claim 12, characterised in that
2 the alkaline alginate conﬁent is 3.5%.

1 14, 4 process as claimed in claim 13; characterised in that
2 the alkaline alginate is sodium alginate.

1 15. A process as claimed in claim 12, characterised in that

2 the polyalcohol content is 5X.
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REPLACEMENT SHEET preferably 20[err]C for the first. and 30[err]C for the
subsequent baths. After passage through the |ast coagul ation .bat'B & hi ghl y
hydrated gel is obtained in the formof a self-supporting t hi i £P+ & havi ng
a thickness vari abl. nm preferably04mn with 5 a pH

of between 5.5 and 71 @I ‘l between, 6.5 and 7.2. The final film
characteristics, suc ;H li and hydratlon IBEEN [can
be varied according t mu ﬁ Iutlvaryl ng the in cng'lrgﬁ ﬁrgﬁs osHI(on
and the coagul ation bath condltlons In a prefefred & Egg.n-t—e
the process according to the .

1 16. A process as claimed in clazm 15, characterlsedf in that

2 the polyalcohol is glycerol.

1 17. A process as claimed in claim 12, characterised in that
2 the hydrophilic polymer content is 0.2%.

1 18. A process as claimed in claim 17, characterised in that
2 the hydrophilic -polymer is sodium hyaluronate.

i 19. A process as claimed in claim 12, characterised in that
2 )the Ca?’ icon concentration is 1% in the.firsf bath and 2% in the
3 subsequent baths.

1 £0. A process as claimed in claim 12, characterised in that
2 the temperature is 20'C in the first bath and 30'-0 in the
3 subsequent baths.

1 21. A process as claimed in claim 12, characterised in that 2
2 coagulation baths are provided. _

1 22. Use of the gel in highly hydrated self-supporting film
2 form claimed in claim 1 for treating cutaneous lesions and/or

3 pathologies.
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invention. the alginate film is prepared by extrusion and

coagul ation using the device shown in Figure 1. The initial f|Ui§: Ié%s

pl aced in a container vessel 1 fromwhich it is drawn by a punp gge ting
at a suitable r.p.m, then passed 15 through a filter 3 and fed to the
filmng extruder 4 conprising a slit of suitable variable size imersed_in

the first coagul ati on bath. Coagul ati on o*urs i medi a eﬂ_. Htpgxsrggmh
filmng extruder, the recovered fil m being passed bel oyw g L Af HnyS
i mersed in 20 the first coagulation bath. The filmtheo 54 :

passes through a dragging roller 6 driven by a notor 7, enters'a second
GELS IN THE FORM OF HIGHLY HYDRATED SELF-SUPPORTING FILM THE

PROCESS FOR THEIR PREPARATION, AND THEIR USE IN THE THERAPY OF
CUTANEOUS LESIONS AND/OR PATHOLOGIES | |
ABSTRACT |

5 This inveﬁtibn provides new gels in the form of highly hydrated
self-supporting Fiim, comprising one or more alkalihe alginates,
an alkaline earth alginate, a polyalcohol and 2 natural, synthefic
or semisynthevic polymer of hydrophilic nature, and their'
preparation process. These polysaccharide-matrix gels in highly

10 hydrated self-supporting film form are suitable. for use as
covering and protection materials for cutaneous lesions and/or
pathologies in that they are obtainable in self-supporting form in
the desired thickness, are traﬁsparent. flexible, have good
mechanical characteristics, are adaptable to the lesion surface

15 without strongly adhering to it, and are permeable to gas but are
impermeable to liquids and bacteria; one or more pharmacologically

active substances can also be incorporated in the gel.
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‘ coagul ation. bath through which it is guided by a second drum 8, |eaves the
- bath guided by a third drum9 and i's wound onto a w ndi ng reel 1§=p

“cal ender 10 driven by a nmotor 11. 25 The size-setting of the extruder, the
punp r.p.m, the dragging roller ¥peed and the winding roller speed can be

varied to define the final haract esi stics of the film For exanple a
Fil maccording tGethe preset |nve lon with a thi cknegs—ef-300ferr]l isg
obt ai ned by usindithe device¢ of Fi g re 1 THIS SHEET HAS BEEN
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under tte=#8l | owi ng operating conditions: punp r.p.m : 15 r.p.m

equi valent to a throughput of 18 <cc/mn 5 size set

T T

extruder: 200 [err] dragging roller r.p.m: 2.15 r.pjM %ﬁwmmﬁeﬁst

bath [err] 1% wv): 20[err]C tenperature 2nd bath (
extruded filmlength produced per minute; 0.4 m 10
conpatible with the gel conposition, such 3Js substanc
anti biotic. anti-inflammatory, antihistam nic or other

anti septic,

a2
iiiad
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~activity, can be incorporated into the gel either alone or in association.
The concentration of the active
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GELS IN THE FORM OF HIGHLY HYDRATED SELF-SUPPORTING FILM, THE
PROCESS FOR THEIR PREPARATION, AND THEIR USE IN THE THERAPY OF
CUTANEOUS LESIONS AND/OR PATHOLOGIES r

Field of the invention

This invention relates to new gels in the form of highly hydrated
solf-supporting film, the process for their pr.e'paration and their
use in the therapy of cutaneous lesions and/or pathologies.

Prior art

Hydrogels consisting of synthetic or semisynthetic polymers or
synthetic polymers with smail additﬁiéns af natural polymers and
having the characteristic of being only slightly or bnot

reabsorbable are already known for the treatment of cutaneous

" lesions.

Xerogels, ie @anhydrous gels consisting of fibres of calc¢cium
alginate presented in the form of bioreabsorbable unwoven tissue,
are also known.

Protective film of various Lypes used fux- Lreating cutaneous
lesions are also known.

For example, DE patent 30 17 221 describes an ointment containing

a soluble alkaline metgl'alginate salt which when applied to the -

lesion and treated in situ with a soluble calcium salt forms &

protective Tfilm of Ca alginate; to obtain this film the ointment

" must be reconstituted at the moment of use.

vad

w0 patent 80/02300 des’j@iﬁes "'-:._th.e' Qz‘oc;__é‘ss‘ for preparing an
unwoven tissue based on calcium alginate fibres.
US patent 4,393,048 describes a gel containing un alkaline metal

alginate and glycerol for wound medication which on drying forms a



principle incorporated into the gel depends on its pharmnacol ogi cal 15
characteristics. and would represent a quantity such a e it

effective for the purpose of the specific -appl

nmedi cament quantity in the conpositions of the inventi gﬁE@QCEMEﬂF?%ﬁT
about 0:01%to 10% of the weight of the final product i dhe.®€l

this manner can be easily stored, handl ed and 20 use Y
covering or nedication material for Cutaneous | esions and/or

pat hol ogi es such as the treatnent of wounds of surgical or traumatic
origin, burns or |lesions of pathol ogical origin such as stasis ulcers,
bedsores etc. Sone non-limting exanples of the preparation of '
sel f - supporti ngProtective adhering film, and US patent 4,391.799 describes the

same gel in association with silver salts for treating white
phosphorus burns.
European patent application EPA 83301149.7 describes wound
5 medications in the form of hydrogél membranes composed of
hydrophilic biopolymers dearived fram keratin, glycosaminoglycan or
collagen.
US patent 4,664,105 describes a wound wedication composed of
granulated cellulose material or a polysaccharide.
10 Gels in the form of highly hydrated self-supporting alginate-based
film have never been described.
An object of the present iavenktion is to provide a wound
medication in the form of a thin self-supporting film which
‘maintains a high degree of hydration for a prolonged time, this
15 Dbeing of known and considerable_importance for the repair 10 take
place in a short time and within the dictates of the process
physiology, to result in cicatrices with optimum characteristics
both from the physioclogical and from the aesthetic aspect.
A further object of the present invention is to provide a wound
20 medication in the form of a bioreabsorbable film, this
characteristic allowing the medication to be replaced at a much
lesser rate, thus avoiding fgrther irritation to the lesion and
facilitating the reparative érocess.
A further object of the invenﬁion is to provide a wound médication
25 in the form of & filw with good meéhanical.characteristics which
is soft, pliable, easily handled and properly adaptable to the

lesion. but which is only slightly adhesive and can therefore be

iﬂ@éﬁ.@@?d

in
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25 filmaccording to the invention are described below. EXAMPLE 1 24.5 g
of sodium al ginate are di spersed at anbient tenperature in 250 m_ of
wat er under continuous stirring. A viscous gel forns, [ 0 d
1.4 g of sodium hyal uronate Hyal astine fraction (Europegﬁ¥m§§=¥ﬁp?#gg%%
0138572:granted on 25th July 1990), 35 g of glycerd| _and 59067 1

di ssolved in 250 m of water under 5 stirrighg, the fin Pegﬁrutﬁﬁnfva'ﬂﬁb
then being adjusted to 700 m .

easily removed without damaging the newly formed tissues, and
further which is nen-toxic, sterilizable in an aucoclaQe and by
gamma rays, compatible with a large number of drugs, thérefore
aliowing their incoréoration. does not need to be reconstituted av
5 the moment of usé. can absorb exudates. is permeable to gases but
not to liquids or bacteria, and which is transparent to enable the
development of the reparative process to be followed.
A further object of the invention is to provide a medicartion which.
is economically valid in that it reduces the number of medications
10 required.

Summary of the invention

These and further objects are attained by the composition
accofding to the present invention, which relates to new gels
characterised by being in the form of highly hydrated self-

15 supporting [fila _comprising one or more alkaline alginates, an
alkaline earth alginate, a polyalcohol and a natural, synthetic or
semnisynthetic polymer of hydrophilic characcer. In one embodiment
of the invention a medicament is dispersed within the gel. These
gels in highly hydrated self-supporting film form are prepared by

20 & new process which togeiher with the use of the new film in the
therapy of human lesions and/or pathologies also form part of the
invention.

Detailed description

The gel in highly hydrated self-supporting film form according to
o5 the present invention contains a quantity of between 1% and 7.5%,
and preferably 3.5%,.(a11 percentages being by weight) of one or

more alkaline alginates, preferably sodium alginate: a quantity of



Slow stirring, to avoid incorporating air, is then continued for about 20
hours. after which the viscous solution is filtered through a 20 [err] mesh

filter and degassed under nis exty
t hrough™a stit of —wdth 12 lcm ??;;Eg?ﬁ % §h| ckness
passi ng i ONARHIMRGHE ng calci

at 20 C wi ratron of 1% an¥l the nex
a concentr Iuﬂmﬂ ﬂm The fil m obtained, having a'
0. 250 mm sui tabl e spool, mashed by immersion 15 in a water

bath for 1 hour and finally stored in an aqueous sol ution containing 5%

| ycerol. 0.2% nethyl raben 0. 02%
gy %er.weeny (B)alx and 3%, and preferably 1%, of an alkaline earth

alginate, preferably calcium alginate; a quantity of between 0.1%
.and 10%, and preferably 5%, of a polyalcohol, preferably glycerol;
.and a quam:it.y.of between 0.05% and 10%, and preferably 0.5%, of a

5 natural, syntheti¢ or semisynthetic. polymer of hydrophilic
character, preferably sodium hyaluronate, plus optionally between
about 0.01X and 10% of one or more wmedicaments, the remainder
being water. Other alkaline alginates which can be advantageously
used are for exemple potassium and ammonium alginates.

10 The described film is obtained with the required characteristics
according to the invention by starting .from an initial fluid gel
containing & quantity of between 3.5% and 7.5%. and preferably
3.5%, .of‘ one or more alkaline alginates, preferably sodium
alginate, a quantity of between 0.5% and 7.5%, and preferably | B5X,

15 of a polyalcohol, preferably glycerol, a quantity of between 0.1%
and 10X, and preferably 0.2%. of a natural, synthetic or
semisynthetic polymer of hydrophilic character, preferably sodium
hyaluronate, plus optionaily a medicament.

The initial fluid gel is extruded by pumping through a slit of

20 adjustable width and thickraess. and coagulated by passage through
between 2 and 4 successive baths, prefersbly 2, at controlled
temperature, the baths containing one or more soluble calcium
salts.

The concentration of Caz* ions in the various coagulation baths is

26 between 0.1 and 10X and preferably 1% in the first coagulation
bath, and 2% in the subsequent beths.

The coagulation bath temperature is between 15°C and 40°C and



propyl paraben and 0. 2% sodi um dohydr oacet ate. EXAMPLE 2 Fol | owi ng t he
procedure described in Exanple 1, 1.4 g of sodium 20 Tlgg@;lzgmnmp

Hyal ectine fraction (European patent EP 0138572 gﬁmMmsﬁﬁT
Jul'y 1990) are added in place of the -Hyalastine frgction, /to bt al
filmhaving anal ogous characteristics to those of tl ) (e
Exanple 1. EXAMPLE 3 25 50 ml of an aqueous sol ution Ges ofi!
hyal uroni ¢ acid ethyl ester of 75%esterification (HYAFF 7 p75 European
patent application EPA 216453 of 7.7.86) are added to 150 m of an

preferably 20°C for the first. and 30°C for the subsequent baths.
After passage through the last coagulation bath a highly hydrated
gel is obtained in the form of a self-supporting thin film having
a thickness variable between 0.1 and 5 mm, preferably 0.4 ﬁm, with

5 a pH of between 5.5 and 7.5, preferably between 6.5 and 7.2. The
final film characteristics, such as its mechanical and hydration
characteristics;_ can be varied according to requirements by
varying the initial gel composition and the coagulation bath
conditions.

30 In a preferred embodiment of the process according to the
invention, the alginate film is prepared by extrusion and
coagulation dsing the device shown in Figure 1.

The initial fluid gel is placed in a container vessel 1 from which
1t is drawn by a pump 2 operating at a suitable r.p.m., then passed

15 through a filter 3 end fed to the filming extruder 4 comprising a
slit of suitable varizble size immersed in r.hé first coagulation
bath.

Coagulation occurs immediately on leaving the filming extruder,
the recovered film being passed below a guide drum § immersed in

20 the first coagulation bath. The film then leaves the bath, passes
through a dragging roller 6 driven by a motor 7, enters a second
coagulation bath through which it is guided by a second drum 8,
leaves the bath guided by a third drum 9 and is wound ontoe a
wiﬁding ‘reel 12 by a calender 10 driven by a motor 11.

25 The size-setting of the extruder, the puwp r.p.m., the dragging
roller speed é.nd the winding roller speed can be varied to define

the final characteristics of the film.



groups esterified with neonycin in accordance wth Exanple 29 of. European

patent application EPA 216453 filed on 7.7.1986) and O.
esterified partial ethyl ester of hyaluronic acid are
aqueous solution containing 7 g of sodium al ginate, 1
g 'of NaCl. -After filtration and degassing, the final
and coagul ated by the procedure described®in Exanple
filmwith a thickness of 0.250 nm The filmis stored
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For exaﬁple a Film according to the present invention with a
thickness of 300 pu is obtained by using the device of Figure |
under che following operating conditions:

pump r.p.m. : 15 r.p.m. equivalent to a throughput of 18 c¢c/min
size setting of. filming extruder: 200 p

dragging roller r.p.m.: 2.15 r.p.m..

temperature lst bath (CaClz 1% wiv): 20°¢C

temperature 2nd bath (CaCl, 2% wivi: 27°¢C

extruded {film length broduced per minute: 0.4 m.

Any active principle compatible with the gel composition, such es
sx.;bsx:ances | of antiseptic, antibiotic, anti-inflammatory,
antihistaminic or other activity, can be incorparated into the gel
either alone or in association. The concentration of the active
principle incbrporated into the gel depends on its pharmacological
characteristics, and would represent a quantity such as to make it
ef‘fectibe for the purpase of the specific application. The
medicgment gquantity in the compositions of the invention can vary
from about 0.01% td 10% of the weight of the final product.

The film obtained in this manner can be easily stored, handled and
used advantageously as E:overing or uedication wmaterial “for
cutaneous lesions and/or pathologies such as the treatment of
wounds of surgical or traumatic origin, burns or lesions of
pathological origin such as stasis ulcers, bedsores etc.

Sowe non-limiting examples of the preparation of self-supporting
Tilm according to the invention are described below.

EXAMPLE 1 |

2h.5 g of sodium alginate are dispersed at ambient tempervature in




gl ycerol and preservatives described in Exanple 1. The final neonycin
content of the filmis 0.00305 g/100 g. EXAMPLE 7 50 ml of an aqueous
di spersion of 10 g of m crobeads obtained fromm xed ethyl and
hydrocorti sone ester of hyaluronic acid (mxed ethyl and hydrocortlsone
ester of hyal uronic acid having 80% of the carboxy grd &t

et hanol and 20 % of the carboxy group esterified with ‘8'
accordance with Exanpl e 15 of European patent applica i- E
7.7.86) are added to 150 mi of an aqueous7 sol ution cn-t- ]
sodi um al ginate, 10 g of glycerol and 2 g of Nad . The ti1na
i's

250 ml of water under continuous stirring. A viscous gel forus,
éo which are added 1.4 g of sodium hyaluronate Hyalastine fraction
{European patent EP 0138572 granted on Zsth July 1990}, 35 g .of
glycerol and 7 g.of NaCl dissolved in 250 ml of water under
5 stirring, the final solution volume then being adjusted to 700 ml.
Slow stirring, to avoid incorporating air, is then continued for-
about 20 hours. atter which the viscous solution is filtered
thro;gh a 20 ¢ mesh filter and degassed under vacuum.
The solution is extruded by pumping through a slit of width 12 cm
10 end of set thickness, and is cozgulated by passing through two
successive baths containing calcium chloride, the first at 20°C
with a concentration of. 12 and the next at 30°C with a
concentration of 23. The film obtained, having a thickness of
about 0.250 mm, is wound on a suitable spool. washed by iomersion
15 In a water bath for 1 hour and finally stored in an aqueous
solution containing 5% glycerol. 0.2% mathylparaben, 0.02%
propylparaben and 0.2% sodium dehydroacetate.
EXAMPLE 2
Following the procedure described in Example 1, 1.4 g of sodium
20 hyaluronéte "Hyalectine fraction (EufOpean patent EP 0138572
granted on 25th July 1990) are added in place of the Hyﬁlastine
fraction, to obtain a film having analogous characteristics to
those of the film obtained in Example 1.
EXAMPLE 3 |
25 50 ml of an aqueous solution containing 0.4 g of hyaluronic acid
ethyl ester of 75} esterification (HYAFF 7 P75 European patent

application EPA 216453 of 7.7.86) are added to 150 ml of an



extruded and coagul ated by'the procedure described in Exanple- 1 to obtain
150 g of filmwith a thickness of 0.250 nm The filmij '
solution of glycerol and preservatives described in EX*
denonstrate the advantages and activity of the highly ,
sel f--supporting filmaccording to the present inventiofid
conducted using 45 mal e Sprague-Dawl ey ratg of weight 225-
were divided into three groups and were given a heat

! 25 0CT 1996
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aqueous solution containing 7 g of sodium alginate., 10 g of
glycerol and 2 g of NaCl, After filtration and degassing, the
final solution is extruded and coagulated by the procedure
described in Example 1 Lo obtain 150 g of film with a thickness of
5 0.250 mm. The film is stored in the solution of glycerol and
preservativos described in Example 1.
EXAMPLE 4§
50 ml of an agueous solution containing 5 g of polyethyleneglycol
1500 are added to 150 ml of an aqueous solution containing 7 g of
10 Sodium alginate, 10 g of glycerol and 2 g of NaCl. After
filtration and degassing, the final solution is extruded and
céagulated by the procedure described in Example 1 to obtain 150 g
of film with a thickness of 0.250 mwm. The film is stored in the
solution of glycerol and preservatives described in Example 1.
15 EXAMPLE 5
50 ml of an aqueous solution containing 2.5 g of p-~(aminomethyl)
benzenesulphonamide acetate ure added to 150 ml of an aqueous
solution containing 7 g of sodium alginate., 10 g of glycerol and 2
g of NaCl. After filtration and degassing, the final solution is
20 extruded and coagulated by the procedure described in Example 1 to
obtain 150 g of film with a thicknoss of 0.250 .mm. The film is
stored in the solution of glycerol and preservatives described in
Example 1.
EXAMPLE 6
25 50 ml of an aqueous solution containing 0.1 g of the neomycin salt
| of hyaluronic acid partly esterified with ethanol (75% of the

carboxyl groups esterified with ethanol, 25% of the carboxyl.



|l esion by a suitable instrunent containing a netal prod of known area

able to maintain
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groups esterified with neomycin in accordance with Example 29 of
European patent application EPA 216453 filed on 7.7.1986) and 0.3
g of the 75X esterified partial ethyl ester of hyaluronic acid are
added .to 150 ml of an aqueous solution containing 7 g of sodium
alginate, 10 g of glycerol and 2 g of NaCl. After filtration and
degassing, the final solution is extruded and coagulated by the
procedure described in Example 1 to obtain .150 g of film with a
thickness of 0.250 mm. The film is stored in the solution of
glycerol and preservatives described in Example 1. The final
neomycin content of the film is 0.00305 g/100 g.

EXAMPLE 7

50 ml of an aqueous dispersion of 10 g of microbeads obtained from
mixed ethyl and hydrocorcisone ester of hyaluronic acid (Example
15 of European patent application EPA 216453 of 7.7.86) are added
to 150 wml of an aqueous solution containing 7 g of | sodium
alginate, 10 g of glycerol and 2 g of NaCl. The final 'diSpersion
is extruded and coagulated by the procedure described in Example 1
to obtain 150 g of film with a thickness of 0.250 mm. The film is
stored in the solution of giycerol and preservatives described in
Exainple 1.

To demonstrat_e the advantages and activity of the highly hydrated
self-supporting film according to the ppesént invention a trial
was conducted using 45 male Sprague-Dawley rats of weight 225-250
g. The rats were divided into three groups and were given a heat
lesion by & suitable instrument containing a metal prod of known

area able to maintain a constant temperature. By applying this

instrument to the back of the animal in a region close to the



Exanple 1 of the present patent. The nedications were changed every 3

days, 5 animals of each group b_J_n.g.sas-hb-f-i-eed-ﬁ- 15 and_25 days after the
| esion. After a planinetric evaﬂ'HmSHEEToHASI%E dsi on a s'ﬁhd”u—mﬁ "enzeﬂ-
bi opsi es were taken for histol ofji cal REPAACER: i on.| The r¢ RLAGEMENT-SuteT

tests are given in Table .1. TAB-E~t—day 9 day 15 d

G NT GG G NI GG G Persistence of eswhar + _+Dam=?--§m..,
+ - Reductlon in IeS|on area -

Neoangi ugenesi s - -+ - - 44+ - : +++

10

15

caudal reproducible heat lesions were_ob_tained classifiable as
third degree burns.

The treatment scheme involved a group of untreated animals, &
group of animals treated conventionally with vaselin gauze and a
third group treated with a film of hydréted gel as described in
Example 1 of the present patent. The ﬁedications were changed
every 3 days, 5 énimals of each group being sac.:rif‘iced 9. 15 and
25 days after the lesion. After a planimetric evaluation of the
lesion area and eschar area, biopsies were taken for histological
examination. The results of these tests are given in Table 1.

TABLE 1
day 9 day 15 day 23

NT GG G NT_GG G NI GG G

' Persistence of eschar + + o+ + + % + x -
Reduction in lesion area - - & - - + - 2 4
Neoangiogenesis - = % - - tr = = ey

NT = not treated; GG = vaselin gauze; G = gel film

-~ = not apparent; -t = hardly apparent; + = apparent: ++ = very
apparent; +r+ = extremely apparent

The results summarized in the table show that burns treated with
the composition described in Example 1 of the. present patent have
a positive effect on early eschar fall, reduction in lesion area

and neovascularization.
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NT = not treated; GG = vaselin gauze G gel film=not apparent; +
hardl y apparent; =appaLsen ery apparent +++= extrenely
apparent The results sumrsl ngcSHﬁETt*ﬁPes 35%'}‘ show t haff=burns —an_g____mi h

t he conposition described EXQEPLHC
positive effect on early e

- sion
neovascykarl zati on———}—A———hyeLr—at_edhsel fygupporting dﬁhf,?;@z'tml

quantity o
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1. Gel in the form of a highly hydrated self—supporcing film

characterised by containing a quantity of between 1% and 7.5X% of
one or more alkaline alginates, batween 0.1X and 5% of alkaline
earth alginate, between 0.1% and 10 of a polyalcohol and between
.0.05% and 10% of a natural, syathetic or semisynchetic polywer of
hydrophilic character.

2. Gel in the form of a highly hydrated self-supporting film
as claimed in claim 1, chafacterised by containing 3.5% of one or
more alkaline alginates.

3. Gel in the form_of a highly ﬁydrated self-supporting film
as claimed in claim 2, characterised in that the alkaline alginate
is sodium alginate,

by, Ge)l in the form of a highly hydrated self;supporting film |
as clained in claim 1, characterised by containing 1% of calcium
alginate.

5. Gel in the form of a highly hydrated self-supporting filuw
as claimed in claim 1, characterised by containing 5% of a
polyalcohol.

6. Gel in the form of a highly hydrated self-supporting film
as c¢laimed in claim 5, characterised in that the 'polyalcohol is
glycerol. _

7. Gel in the form of a highly hydrated self-supporting film
as claimed in claim 1, characteriged by containing 0.5% of:  a
hydrophilic polymer.

8. Gel in the form of a highly hydrated self-supporting film

as c¢laimed in claim 7, characterised in that the hydrophilic



bet ween 1% and 7.5% of one or nore alkaline al gi nates, between 0.1% and 5%
of an al kaline earth al gi n§ts =Y=Ya % and 10% of a pol yal cohol and
bet ween 0. 05% and 10% of ajr& SJSHEET Hﬁ@tm or senysint hetic pol yner of
hydrophil'ic character, the,renadﬂH&ACE@lng bt er. 2. - {ARyoh-are
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polymer is sodium hyaluronate.

9. - Gel in the form of a highly hydrated self-supporting film
as claimed in claim 1, characterised in that a wmedicament is
included in the filwm.

10. A process for preparing a gel in the form of a highly
hydrated self-supporting §film, characterised in that an initial
fluid gel containing 'one' or more alkaline alginates and a
polyalcohol is extruded by pumping theough a slit of wvariable
width and thickness, and coagulated by passage thrOuéh between 2
and 4 successive coagulation baths having a Ca?* ion concentration
of between 0.1% and 10% and a temperature of between 15°C énd
40°c.

11. A process as claimed in claim 10, characterised in that
the initial fluid gei aléo contains 2 natural. synthetic or
semisynthetic polymer of hydrophili¢ character,

12, A process as claimed in claim 11, characterised ia that
the initial gel contains a quantity of between 3.5% and 7.5% of
one or gpore alkaline alginates, a quantity of between 0.5%¢ and
7.5% of a polyalcohol, and a quantity of between 0.1% and 10% of a
natural, . synthetic or semisynthetic polymer of hydrophilic
character.

13. A process as claimed in claim 12, characterised in that
the alkaline alginate canﬁent is 3.5%.

4. A process as claimed in claim 13, characterised in that
the alkaline alginate is sodium alginate.

15. A process as claimed in claim 12, characterised in that

“ﬁﬁ?iﬁli‘iilf““ IR

the polyalcohol content is 5X.




ammoni um al gi nate; the al kaline earth alginate is calciumalginate; the
pol yal chol is glycerol. 4. A hydrated self-supporting gel filmas clained

in claiml, characterize BEENWal i ne al gin
alginate. 5. -A hydrat edE‘éi% %ggsl ng del filmas QEHMCEMEUII’&HE\EI
characterized in that' t ' ophilic ch acterg i}n%
fromthe group consisting of sodium hyal ygonate, hyal BateG., ack-de oMo
esterified with omcin salt of hyalur S
esterified with Im[mmmlmm“"llﬁd m xed et hyl and hydrocortisone: ester of
hyal uroni c-. aci d having 88%$. *he carboxy groups esterified with ethanol
and 20% of the carboxy

16. A process as claimed in claim 1%, characterised in that

the polyalcohol is glycerol.

17. A process as claimed in claim 12, characterised in that
the hydrophilic polymer content is 0.2X.

18. A process as claimed in claim 17, characterised in that
the hydrophilic polymer is sodium hyaluronate.

19, A process as claimed in claim 12, characterised in that
)t‘.he Ca""’+ ion concentration is 1% in the first bath and 2% in the
subsequent baths.

20. A process as claimed in claim 12, characterised in that
the temperature is 20°C in the first bath and 30°C in the
subsequent baths.

21. A process as claimed in claim 12, characterised in that 2
coagulation baths are provided.

22. Use of the gel in highly hydrated self-supporting film
form claimed in claim 1 for treating cutaneous lesions and/or

pathologies.

_—
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groups esterified with hydrocortisone.’ 6. A hydrated sel f-supporting
gel filmas clained in claiml. characterized in that the anount of the

al kaliné alginates is of 7. A hydrated self-supporti.ng=gel-filmas.clai ned
in claimi1, characterized in that the amount of al kal REPEM:EMEﬁ’r yelii s
of 1% 8. A hydrated self-supporting gel filmas claijred | %
characteri-zed in that the anount of polyakhgohol is of Bﬁrfs

------ sans i"u-u----u.unr

GELS IN THE FORM OF HIGHLY HYDRATED SELF-SUPPOﬁTING FILM, THE
PROCESS FOR THEIR PREPARATION, AND THEIR USE IN THE THERAPY OF
curAm:-:ous LESIONS AND/OR PATHOLOGIES
ABSTRACT

5 This dinvention provides new gels in the form of highly hydrated
self-supporting film, coumprising one or more alkaline alginates,
an alkaline eérth _alginace. a polyalcohol and & natural, synthetic
or semisyﬁt.het:ic polymer of hydrophilic nature, and their
preparation process. These polysaccharide-matrix gels in highly

10 hydrated self—supporting film form are suitable for use as
covering and protection materials for cutaneous lesions and/or
pathologies in that they are obtainable in self-supporting form in
the desired thickness, are traxisparent. flexible, have good
mechanical characteristics, are adaptable to the lesion surface

15 without strongly adhering to it, and are bemeable to gas but are
impermeable to liquids and bacteria: one or more pharmacologically

active substances can also be incorporated in the gél.

 Fig. 1



9. A hydrated self-supporting gel filmas clained in claim1, characterized
in that the anount of polyner of hydrophilic character_j of 0.5% 10. A
hydrated self supporting filmas clainmed in claim1, = -

t hi ckness of between 0. 1 and 5 nm and by a pH of bet “EMENT SrEsT |1
A hydrated sel f-supporting filmas clained.in claim .1l
t hi ckness of 0.4 mmand by a pH of between 6.5 and 7. :
t he preparation of a hydrated; sel f-sddporting gel film contal
quantity of between 1% and. 7¢q% of ehme or nore

F = -

fig 1

4 5 6 7




alkallne al gi nates, between 0.1% and 5% of an alkaline e art h
al gi nate, . between .0.1%.and..10% of a pol yal cohol ] '

10% of a nat ural, synthetic or senysinthetic polyner
character, the renalnder -bei'ng water, characterized
fluid  gel contai.ning. bet vieen. 3.596and_7.5@6of-one7u

al gi nates, betwee 0.5%and 7.5% of - a pol yal cohol . bet ween o1 T of

nat ur al , synt het i.c.or. seny5| nt heti c. pol ymer. . 13 -

L S e
between 0. 1% and 5,., ‘and preferably 1%, of “an’ alkaline earth_ N

alginate, preferably calcium alginate. a quantity of between 0.1%
and _10%_.-- and pre_f‘erably-- 5% .-;_of‘- a--polyaleohol. pre_ferably. ELYQ_erQl: '

'and a quantity of ‘between. 0.05% 'and.' 10% , and preferably 0.5%, of a

: character. preferably sodium hyaluronate. plus- optionally between
. about O 01% and 10" of one or more medicaments. the remainder
-being ‘water. - Other alkaline alginates which can be advantageously
- used are for example potassium and ammonium alginates.
Examples of polymers of hydrophilic character accordiné to the
present invention other than sodium hyaluronate are hyaluronic
acid ethyl ester with 75% of esterification, neomycin salt of
hyaluronic acid 75% esterified with ethanol, mixed ethyl and
hydrocortisone ester of hyaluronic acid having 80% of the carboxy
groups esterified with ethanol and 20 % of the carboxy group'
esterified with hydrocortisone ( see E;xamp__les 3, 6 and 7).
The described film is obtained with the requii‘ed characteristics
acco'rding. to “the’ invention b& starting_ fmom an.initial fluid gel
containing a quanti'ty of between 3.5% and 7.5%, and preferably"
"3.5%, of one ibr'-"mor’e alk'aline-'-'algin'ates;'"_'-':':'t'eferably sodium
alginate. a quantity of between O. 5% ‘and 7.5%. and preferably 5%,
'of a. polyalcohol preferably glycerol._a ‘quantity of between 0 1%
and 10%, and preferably 0.2%, of a—mn.atura_l. synthetic_ or
semisynthetic polymen of hydrophilie chaLE;é'éér. prefenanly sodium
- hy'alurdnate.'-'plus'optionally a medicament. -
The initial fluid gel 1s extruded . by pumping through a slit of

adju_stable width_ and thickness. a;id_cqa'gulatéki. by_pas_sage__ through



of hydrophilic character, is extruded by punping through a slit of

adJ ustable wdth and thi ckness t hen coagul ated by passage through betvveen
2 and 4 successive baths ‘cont ai ning one or nore sol uhFe=cakerarrsat =w th.
a Ca2+ ions_ concentfation between. 0.1 and~16%:-at.: a{fﬁMEUENEMET
tenperature of bet ween” 15[err] C and 40[err} €. 13,7 hejf pr ocess B? W
claim 12, characterized:tn. that. the hydrated, §EF sru'.-_ - )3 fd-k-m-.
i ncl udes between.0. 01%:aiid 10% of.. oneZpr. more. medi. CaflE
as claimed in ¢claim1l2, “characterized- [f) That “the i nltlal
contai ns 3. 5%. af sal d -al.kal j ne alginates, 5% of. sal d

of sai.d- p01 yn‘hee ----- hgdr ogh i I-i:c-characte

t een successive baths. preferably .'2 at - controlled'

__tem.pe?at}!_l;e-: : __';_1_1_61"._?%*:?.15-::- _99nta_inins_:_;===_e::::-__°_r_:;:mm.‘e,-15_9_1"?’1? ~caleium
salts.

: ._ The concentr'ation' of‘ Cazf

-ions in th’e’-- verious coagulat:_tqn— baths is
between 0. 1 and 10% and preferably 115 in the first coagulat:.on
bath a.nd 2% in the subsequent baths._________ | |

- The coagulation bath temperature is between 15°C and !40 C and




15. '\The process as claimed in claim12, characterized in that the

concentration of Ca2+ ions is of 1%in the first bath T O =291
subsequent baths, and the tenperature of the coagul at]| SIEPLA LENT(.EH;

20[ err]-C for

The. process. as-¢claimed in claim12, characterized in-

baths are 2.
t he. Lnltlal f

imersed int

| g-of,tne;7§iresterified'partial'ethyl ester of hyaluronic acid are

the first bath and of 30[err]C for the § bsquggt@éﬁths

.17. The process as clalned in claim12,

ﬂlﬂbtl'

luid gel is coagul ated by.. dramnng by- a punp, pa55|ng through
a fitter, feéding to a filring extruder: g conprisiag: @ slit inmersed in a

firsi. coagul ks bagéan?@é@umht ng amggﬁaa 'natgsgodiaahcf% bel AW am%&' d?g Grum

rst coagul at’i on
European patent application EPA 216453 filed on 7.7.1986) and 0.3

added to 150 nl of an aqueous solution containing 7 g of sodium

alginate: 10 g-of ‘glycerol and 2 g of NaCl. - After filtration and

.degassing.-the final solution .is extruded .and coagulated by the

: procedure”describedtin"Exanple"I“tO”obtaini150_g of film with a

thickness of 0 230 om. The film is stored in the solution of
glycerol and preservatives described in Ekample 1. The final
neomycin content of the film is 0.00305 g/100 g.

EXAMPLE 7

50 ml of an aqueous dispersion of 10 g of microbeads obtained from
mixed ethyl end hydrocortisone ester of hyaluronic acid (mixed
ethyl and hydrocortisone ester of hyaluronic acid having 80% of

the carboxy groups esterified with ethanol and 20 % of the carboxy

grodp esterified with hydrocortisone in accordance with Example 15.

of European patent application EPA 216453 of 7. 7 86) are added to

150 ml of an aqueous solution containing 7 g of sodium alginate.'

10 g of glycerol and'Z'gfof NaCl. The final dispersion is
extruded and ‘codgulated by ‘the procedure described in Example 1 to
obtain 150 g_of filn.witn_a thickness of 0.250 mm. The film is
stored in the solution ofjglycerql“and preservatives descriped in
xamp1e 1. ;:.mu_ L L

To demonstrate the advantages and act1v1ty of the highly ‘hydrated

"self-supportirg £film according’ to- the’ present invention a  trial

was conducted _Sing 45 male Sprague-Dawley rats of weight 2 3-250

g. The rats mere lelded into three groups and were given a heat



the\filmleavi ng -sai d bath through a dragging roller, entering the film

into a second coagul ation bath through gui ded by a se ‘?&d—_-ﬂ-aun and _woundi ng
the filmontio a Wrndl ng “rFeel’. <14 18.,.The process:c R&bg.A f‘ﬁt&%‘rw
- bat.
;me -

17, characterizéd. i hat" the terrperature “of:the. fLr
20[err]C the [err] conceritratlon of the first bath ig |
t enper at-ur-e- of- - t-he: second bath 1.5 of ’27gerr]c 1he Ga ‘
t he -second bath lS ef 2% . , -

*esionsby 'a”sitable ‘natrument ‘containing a-metal prod-of knom

o area able to mainta:.n a constant temperature By apply:.ng thls..

instrument to the back of the anmal :.n a region close to the




wv. 19. A hydrated self-supporting gel filmcontaining a quantity of
between 1% and 7.5%.of one or nore alkaline alginates__between 0.1% and 5%
of an al kal i ne- earth: al'ginat e, between 0.1% and 10% off] -'ﬁﬁf' =

bet ween 0..05% and 10% of *.a natural, ssynthetic or-:senyBinf 2GS
hydrophilic character; :the renalnder bei ng water, for{;_ _ nBEngg]on
mat er.i-al- i the’ r éparat i ve. tr eat ment: . of cutaneous I esjtc “CUt-afre ous

pat hol ogi es. -20.- The - kydrat.ed sel f- supportlng gel . ftln1as clarmed t1r ctaim
19, characterized by |nclud|ng betmeen 01@6and lO@bof one " or_nDre
nedlcanents L L = AR SR - _

caudai reproducible heat lesions were-obtained.classifiable as
.”}third degree burns' i et e e e e .
The treatment scheme involved a group of; | nntreated .animals. a
;_.group ofwanimals treated-conventionally-with vaselin ‘gauze and a
third group treated with a. film of hydrated gel as described in
:“Example 1 of the present patent. The medications were changed
'every 3 days. 5 anlm;i;'BE_;;éh group being sacrificed 9. 15 and
25 days after the lesion. After a planimetric evaluation of the
. . 1esion_area'and eschar area, biopsies were taken for histological
examination. The results of these tests are given in Table 1..

TABLE 1

day 9 day 15 day 25

NT GG _G NT_ GG G NT GG G

Persistence of eschar + + + + + % + * -
Reduction in lesion area - =- = - - % - & se
Neoangivegenesis - . T = - P

NT =_not'treated; GG = vaselin ganze; G = gel film

- = not apparent; hardly apparent, -+ = -apparent; =+ = very

apparent-:-+++ : extremely apparent

The results summarized in the table show that burns treated w1th

the composition described in-Example 1 of the-present patent have

a positive effect on early eschar fall, reduction in lesion area

“and " neovascularization, - -




21. The hydrated sel f-supporting gel filmas clainmed in claim 19,
char.acterized in that said cutameous—testons —and-sai d cut aneous

pat holegl es -are: sel ected: fromt i.ng. of - wounds of surgi cal
ori gin, wolinds 'of- ' traunatic ori lﬂlﬂm g'llle path'_ folut ek T
The - hy_e[r_ated self - supporting”gel i N Cl.affm 2L gl
i n-thgt"sai-d cutaneous. Tesi ons. and.sai d cutaneous pat jlres ;

selected fromthe group con5| sti ng of “st'asi-s-ulcers & |
The. Hydrat ed sel f- supportl ng_ gel fll mds cI ai rred in anyone of

frem 19-19 22-~Ahefel poE:
=222 TCLATMS

R A hydra.ted self-supporting gel i‘:.lm conta:m:.ng a ‘quantity of
'between 1% and 7. 5% of one or more alkaline algmates ‘between 0.1%
“"and 5% of an' alkaline earth alginate, between ‘0.1% and 10% of a
.. polyalcohol and between 0.05% and 10% of & nmatural, synthetic or
semysinthetic polymer of hydroph:.lic character. the remainder bemg
' 'water.
_ 2. A’ hydrated self—supporting]fnm-es claimed in claim 1,
. ,.chat.'acteri"zed | by including between 0.01% and 10% of one or more
: medicaments.
3. A hydrated self-supporting gel film as claimed in claim 1,
characterized in that the alkaline alginate is selected from the
group consisting of sodium alginate, -potassium- alginate and
ammonium alginate; the alkaline earth alginate is calcium alginate;
the polyalchol is glycerol.
I, A hydrated self-supporting gel film as .claimed in claim ¥,
ehai‘acterized in that 1;,he "alkaline alginate is sodiun alginate.
5. ‘A hydz_'at'ed self-supporting gel 'i‘:‘i_lm'as claimed in claim 1,
‘characterized in that the polyﬁ:e; ‘of -hjrd-roﬁhi.l'ic' .charact.:er is
- _se;l.e_c_te.c'i_ from tt_le. group consisting of. s.odi'u'n'l hyaluronate,
hyaluronic acid 75% esterified with 'etl;YI':alceﬁéi;""rieeihicin salt of
hyaluronic acid 75% esterif.‘ied with ethyi e.lcohol. and ﬁixed ethyl
3.1 hydrocortisone ester of hyalu:_c_)_nic ac:d hav:.ng 807: of the
_ eerboxy' gfqu_pe e_st_:eri,f__:.ed_wlth .eth'ane]_._ and___'_Z(_)%_of the ca:_:quy'

_ groups 'estefif:f.ed with hydrocortisene.



eschar fall,. .reduction in Ie5|on._a,r_ea,_neo¥asuu_am zatlon cicatrization.

e | REPLACEMENT SHEET

7. A hydrated self-suébortlng g-e'l film 'as claimed in clain 1,
;characterlzed in that the amount of alkalxne earth alglnate ie of
. | | - -

8. A hydratedmself-suppbrting gel film as claimed in claim 1,
" characterized in Eh&é'ihé';hbﬁné’af"poiyaicohél is of 5%.

9. A hydrated self-supporting éeljfiln'as'claimedfin clain 1,

: 'characteriaed in that the amdunt of pol&mer of hydrephilic

character is of 0.5%.

10. A hydrated self supporting film as claimed in claim 1,

characterized by a thickness of.between 0.1 and 5 mm, and by a pH

of between 5.5 and 7.5. _

11. A hydrated self-supporting film as claimed in claim 10,

characterized by a thickness of 0.} mm and by a pH of tetween 6.5
. and 7 2.

12, A‘process for the preparation of . a hydrated self-supporting gel
_;film containing a qnantity of ‘between 1% and 7 5% of one or more
'alkaline alginates. between 0 li-and 5% of an alkallne earth

-..alginate,_between 0.1%. and. 10% of a. polyalcohol and between 0. 05%
‘and 10% of a natural synthetic ‘or semysinthetic.polymer of
hydrophllic character. the remainder. being water. characterized in

-.' -”that an in1tial fluid gel contalning betweer 3 5% and T 5% of one
| or. more alkaline alglnates between 0 5% and 7 5% of a polyalcohol-”

- between 0 1% and 10% of natural synthetlc or semysinthetic polymer
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of hydrophilic character. is extruded by pumpin through Ia slit of'

- e - [ D I T

_ adJustable w:Ldth and thlckness. then coagulated by passage through

between 2 and !l-- successive haths containing one or more soluble

calcium salts, with a Ca2+

ions concentration between 0.1 and 10%,
at a cOagulatiod"'ha"th"temperature of between 15°C and 40°C.

13. The process as claimed in claim 12, characterized in that the

" hydrated self-supporting gel film includes between 0.01% and 10% of

one or more medicaments. N

14, 'I:he process as claimed in claim 12, chazfacterized in that the
initial fluid gel contains 3.5% of said .alkaline alglnates. 5% of
said polyalcohol and 0.2% of said polymer of. hydrophilic character.
15. The process as claimed in claim 12, characterized in that the

concentration of Caz*'

ions is of 1% in the first bath and of 2% in
subsequent baths, and the temperature of the coagulation bath is of
20°C for the first bath and of 30°C for the subsequent baths.

16. _The process as _claimed in claim 12, characterized 1n that the
coag'ulatioh baths are 2.

17. The process as cla:.med in claim 12, characterized in that the

im.t:.al flu:.d gel is coagulated by. draw:.ng by a pump, passing

through a filter. feeding to a filming extruder compr:.sing a slit

:.mmersed in a fJ.rst coagulation bath, passing the coagulated f‘ilm

below a guide drum immersed in the first coagulation bath pass:.ng

"'the f:.lm leaving sald bath through a’ dragging roller. enter:.ng the

f'ilm mto a second coagulation bath through gulaed by a second drum

and wound:.ng the t‘ilm onto a wmd:.ng reel.
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. '18 The process as claimed in claim 17. characterized in that the

| -temperature of - the first bath is- of 20 C the Ca012 concentration.

.of the. first bath is of 1% w/v. the temperature of the second bath_ o

is ot‘ 27‘C the CaClZ concentration of the second bath is of 2%

.w/v.

19 A hydrated self-supporting gel film containing a quantity of

between 1% and 7.5% of one or more alkaline alginates. between 0.1%
and 5% of‘ an alkaline earth alginate, between 0 1% and 10% of‘ a

polya;l.cohol and. between 0.05% and 10% of‘ a natura]_.. synthetic or

. semysinthetic polymer of hydrophilic ch_aracte'r. the remainder being

water, for use as medication material in the reparative treatment
of cutaneous lesions and cutaneous pathologies.

20. The -hydrated self-supporting gel film as claimed in claim 19,
characterized by including between 0.01% and 10% of one or more
medicaments.

21. The hydrated self-supporting gel film as claimed in claim 19,

characterized in that said cutaneous lesions and said cutaneous

__patho‘logies are selected from the group consisting of wounds of

surgi_cal origin, wounds of ‘traumatic or_igin -and lesions of

pathologicai 'o'rigin...

..22._The hydrated self-supporting gel film as claimed in claim 21,

. --r-~and -bedsores el .

" characterized in that said cutaneous lesions ‘and _said " cutaneous

pat_hologies_ are s_e]_.ected_ frox_n the group c_’onsiSting of stasis ulcers

23, The hydsated self-supporting gel Fila aé Clained in sjone of

. claims from 19 to 22, wherein the reparative tréatment comprises




c:i.cat‘?izatlon

£  REPLACEMENT 3“'557




