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GE.LS IN THE FORM OF HIGHLY HYDRATED SELf'-SO:PPO.RtlNG FILM, THE 

f'ROCESS FOR THEIR PREPARATION, AND THEIR USE IN THB THERAPY OF 

CUTANEOUS LESIONS AND/OR PATHOLOGIES 

Field of the invention 

5 This invention relates to new gels in the form of highly hydrated 

self-supporting film, the process for thei~ prepax-ation and their 

use in the therapy of cutaneous lesions and/or pathologies. 

Prior ~t 

Hydrogels consisting of synthetic or semisynthetic polymers or 

10 s}nthetic polymers with small additions o~ natural polymers and 

having the characteristic of being only slightly or not 

reabsorbable a:c-e already kno~ for the treat~ent of cutaneous 

lesions. 

Xerogels. ie anhydrous gels consisting or fibres of calcium 

15 algina~e p:c-esented in the form of bioreabsorbable unwoven t:issue, 

are also known. 

Protective fil~ of various types us~d ror Lrea~1ng cu~an.eous 

lesions are also known. 

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

20 a soluble alkaline ~etal alginate salt which when applied to the 
v 

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

· protect.:i.ve film of' Ca alginate; to obtain this film the oi.ntlllent 

must be ~econstituted at the moment of use. 

h0 patent 80/02300 describes the process for pi:-eparing an 

25 ~nwoven tissue based on calcium alginate fib:res. 

~S patent 4.393.048 describes a gel containing an alkaline metal 

alginate and glycerol for wound medication which on drying forms a 
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protective adhering film. and US patent 4.391.799 describes the 

same gel in associatlon with silver salts for treating white 

phosphorus burns. 

European patent application EPA 83301149. 7 desc.1'ibes wound 

5 Medications in the torm of hydrogel membranes composed of 

hydrophilic biopolymers deri~ed from keratin. glycosaminoglycan or 

collagen. 

US patent 4.664,105 desc~ibes a 'WOund medication co•posed of 

g~anuiated cellulose material or a polysaccharide. 

10 Gels in the form of highly hydrated self-supPorting alginate-based 

film have never been desc~ibed. 

An object of the pr-esent imrention is to pt"ovide 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 and cons_iderable importance for the repair- to take 

place in a short time and within the dictates of the process 

·physiology. to result in cicatrices with optimum characteristics 

both from the physiological and from the aesthetic aspect. 

A fu~ther object of the present invention is to provide a wound 

20 medication in the form. ot u bioreabsorbable film. this 

characteristic allowing the· medication to be .t•uplaced at a much 

lesser ~ate, thus avoiding further irritation to the lesion and 

facilitating ehe :reparative p~ocess. 

A further object of the invention is to provide a wound ~edication 

25 in the form or a fil~ 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 

1i1iU1ilfif. 
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~asily l'e:inoved without damaging the newly formed tissues. and 

furtl1er ~hich is non-toxic, sterilizable in an autoclave and by 

gamma rays, compatible with. a large number or d~ugs, therefore 

allowing their incorporation, does not need to be reconstituted a~ 

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 thP. ~ompo~ition 

according to the present invention. which relates to new gels 

characterised by being in the form of highly hydrated self-

1 5 suppor-t.ing nlm comprising one o:r:- more alkaline alginates, an 

alkaline ear~h alginate. a polyalcohol and a natural. synthetic or 

semisynthetic polymer or hydropn111c cha:r:-acter. ln one embodiment 

of the inven~ion a medicament is dispersed within the gel. These 

gels in hlghly hydrated self-supporting film form are pl'.'epared by 

20 a new pl:'Ocess which together with the use of the new film in the 

therapy of human lesions end/or pathologies also form. part of the 

invention. 

Detailed description 

The gel in highly hydrated self-supporting film form according to 

25 the present invention contains a quantity of between 1% and 7.5%, 

and preferably 3.5%. {all pet"centages being by weight) of one or 

more alkaline alginates. pre~erably sodium alginate; a ~uantity ot 
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between 0.1% and 5%. and preferably 1%. of an alkaline earth 

alginate, pre~e~ably calCiWll alginate; a quant1ty of between O.l% 

and 10%. and preferably 5%. of a polya1cohol. preferably glycerol; 

and a qunntity of between 0.05% and 10%. and preferably 0.5%. of a 

5 natural. synthetic or semisynthetic polymer of hydrophilic 

cha:t"acter. preferably sodium hyaluronate, plus optionally between 

about 0.01% and 10% of one or mot"e medicaments. the remainder 

being water. Other alkaline alginates which can be advantageously 

used are for example potassium and amlllOnium alginates. 

10 The described film is obtained wjth the ~equired 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 more alkaline alginates. preferably sodium 

alginate. a quantity ot between 0.5% and 7.5%, and preferably 5%. 

15 of a polyalcohol, p~eferably.glycerol, a quantity of bet~en 0.1% 

and 10%. and preferably 0.2%. of a natural, synthetic or 

semisyntheti_c polymer of hydrophll.i.c character. preferably sodium 

hyaluronate. plus optionally a medicament. 

The initial r1uid gel is extruded by puriping through a slit of 

20 adjustable width and thickness, and coagulated by passage through 

between 2 and 4 successive bnths, preferably 2. at controlled 

temperature, the baths containing one or more soluble calcium 

$..Bl ts. 
. 2+ 

The concentration of Ca ions in the various coagulation baths is 

25 bet~een O.l and 10% and preferably 1% in the first coagulation 

bath. and 2% in the subsequent baths. 

'Ibe coagulation bath teaperature is between 15•c and 4o·c and 
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preferably 2o•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 mm. with 

5 a pH of between 5-5 and 7.5. preferably between 6.5 and 7.2. 'lb.e 

final film characteris~ics, such as its mechanical and hydration 

characteristics, can be varied according to requirements by 

varying the initial gel composition and the coagulation bath 

conditions. 

10 In a preferred embodiment of the procoss accor;-ding to the 

invention. the alginate film is prepared by e)Ctrusion and 

coagulation using thP. dP.vice shown in Figure 1. 

The initial fluid gel is placed in a container vessel 1 from which 

lt is drawn by a pump 2 operating at a suitable r.p.m .• then passed 

15 th:rough a filter 3 and fed to the filming e~truder 4 comprising a 

slit of suitable variable size immersed in the first coagulation 

bath. 

Coagulation occurs immediately on lea~ing 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 roller 6 driven by a motor 7, eDters a second 

coag\,Jlation ·bath th~ough which it is guided by a second drum 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. 

2S The size-setting of the extruder. the pump 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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For example a rilm according to the present invention with a 

r.hickness of' 300 µ is ob~ained by using the device of Figure 

under the following ope~ating conditions: 

1 • 

pump r.p.m. ; 15 r.p.m. equivalent to a throughput or 18 cc/min 

5 size setting of filming extruder: 200 µ 

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

temperature 1st bath (CaCl2 1% w/v): 20°C 

temperature 2nd bath (Cac12 2% wjv): 27"c 

extruded film length produced per minute; o.4 m. 

J 

10 Any active principle compatible with the gel composition. such as 

::;ubst.ao.ces of antiseptic, antibiotic. anti-inflamiaatory. 

antihistaminic o~ other activity. can be incorpo~ated into the gel 

either alone ot· in association. 'fhe concentration of' the active 

principle incorporated iAto the gel depends on its pharmacological 

15 ~haracteristics. and would represent a quantity such as to make it 

effective f'or th.e purpose of the specific appli.cation. The 

~edi~Ament quatltity io the compositions ot the invention can vary 

fr-om about 0.01% to 10% of the weight or the final product. 

11\e film obtained in this manner can be easily s~ored. handled and· 

20 ~sed advantageously as covering or ~edication material for 

cutaneous lesions and/or pathologies such as the treatment of 

wounds of surgical o~ traumatic origin. burns or lesions of 

pathological origin such as stasis ulcets, bedsores etc. 

Soiue 1\on-limiUng e:x.amples of the preparation of self-suppot-ting 

25 ;11m according to the invention are described below. 

EXAMPLE l 

24.5 g.of sodiua alginate are dispersed at ambient tempe~atu~e in 
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250 ml of water under continuous sti~ring. A viscous gel for~s. 

to which are added 1.4 g of sodium hyaluronate Hyalastine fract1on 

{European patent th 
EP 0138572 granted on 25 July 1990) • 35 g of 

glycerol and 7 g of NaCl dissolved in 250 ml of water \lnder 

5 stirring. the final solution volume then being adjusted to 700 ml. 

Slow stirring. to avoid incorporating air, is then con~1.nued f'or 

about 20 hours. at"ter- which the viscous solution is filtel."ed 

through a 20 µ mesh filter and degassed undP.r vacuum. 

The solution 1S ex~ruded by pumping through a slit of width 12 cm 

10 and of' set thickness. and is coagulated by passing thn>ugh two 

successive baths containing calcium chloride, the first at 20°C 

with a concentl'ation of 1% and the next at 3o"c with a 

concentration of 2%. The film obtained. hav1ng a thickness of 

about 0.250 mtn, is woi;nd on a suitable spool. washed by imiaersion 

15 in a water oath for 1 hour and finally slored in an aqueous 

solution containing 5% glyce~ol. 0.2% methylparaben. 0.02% 

propylparabP.n and 0.2% sodium dchydroacetate. 

EXAMPLE 2 

Following the p~ocedure described in Exwnple l, 1.4 g of sodium 

20 hyaluronate Hyalectine fraction (European patent EP 0138572 

granted on 25th July 1990) are added in place of the }fyalastine 

frac~ion, ~o Obtain a film having analogous char-acteristics 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% ester~ficatlon (HYAFF 7 P75 European patent 

application EPA 216453 of 7.7.86) are added to 150 ml of an 
---------
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aqueous solution containing 7 g of sodium alginate. 10 g of 

glycerol and 2 g of NaCl. After f1ltra~ion and degassing, the 

final solution is e~truded and coagulated by the procedure 

described in Example l Lo obtain 150 g of film with a thickness of 

5 0.250 mm. The film is stored in the solution of glycerol and 

prese~vatiqos desc~ibed in Example l. 

EXAMPLE 4 

50 ml of an aqueous solution containing 5 g of polyethyleneglyc:ol 

1500 are added to 150 ml of an aqueous solution containing 7 g of 

10 sodium alginate. 10 g or glycerol and 2 g of ~aCl. After 

·filtration and degassing. the final solution is extruded and 

COB&"Ulated by the pl"Ocedure described in :E:xRJD.ple l to obtain 150 g 

or film with a thickness of 0.250 m~. lbe film is stored in the 

solution of glycerol and pre~e~vat!ves described in Example 1. 

15 EXAMPLE 5 

50 ~1 of an aqueous solution containing.2.5 g of p-(aminomethyl) 

bcnzenesulphonamide acetate are added LO 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. solur.ion is 

20 extruded and coagulated by the p:rocedure described in .Example 1 to 

obtain 150 g of film ~ith a thickness of 0.250 111111. The film is 

stored in the solution of glycerol and preser~atives described in 

&l:a.mple 1. 

EXAMPLE 6 

25 50 ml of an aqueous solution containing 0.1 g of the neomycin salt 

of hyaluronic acid partly esterified ~ith ethanol (75% of the 

carboxyl groups esteritied with ethanol. 25% of the carboxyl 
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groups esterified ~ith neomycin in accordance with Example 29 of 

European paeent applicaeion EPA 216453 filed on 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 solution containing 7 g of sodium 

5 alginate. 10 g of glycerol and 2 g of ~acl. After filtration and 

degassing. the final solution is e~truded and coagulated by the 

P:L"OCedure described in Exa11ple 1 to obtain 150 g of film with a 

thick.ness of 0.250 mm. The f'ilm is stored in the solution of' 

glyce.ttol and preseM.>atit-es descr:i.bed in Example 1. The final 

10 neo~ycin content or the film is 0.00305 g/100 g. 

EXAMPLE 7 

50 ml of an aqueous dispersion of 10 g of microbeads obtained from 

mixed ~t.hyl a:nd hydrocor-usone ester of hyaluronic acid (Example _ 

15 of European patent application EPA 216453 of 7.7.86) are added 

15 to 150 ml of an aqueous solution containing 7 g of sodium 

alginate. 10 g of glycerol and 2 g ot' NaCl. The final dispersion 

is extruded and coagulated by the pt-ocedure described in E:xampl~ l 

to obtain 150 g of film with a thickness of 0.250 mm. The fil~ is 

stored in the solution of giycerol and preservatives described in 

20 Example 1 • 

To demonstrate the advantages and activity of the highly hydrated 

self-supporting rilm according to the present invention a trial 

was conducted using 45 male Sprague-Dawley rats of weight 225-250 

g. The rats were divided into three groups and ~ere given a heat 

25 lesion by a suitable instrument containing a metal prod of known 

area able to •ain~ain a constant temperature. By applying this 

insti-ument to the back of the aniinal in a region close to the 
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caudal reproducible heat lesions were obtained classifiable as 

third degree burns. 

The treatment scheme in9olved a group of untreated ani•als. a 

group of animals treated convent:tonally with vaselin gauze and a . 

5 third group treated with a film of hydrated gel as described in 

Example 1 ot the present patent. The lll.edications were changed 

every 3 days. 5 animals of each g~oup being sacrificed 9. 15 and 

25 days after ehe lesion. After a planimet~ic evaluation of the 

lesion a~ea and eschar area. biopsies were taken for histological 

10 examination. The results of these tests are given in Table 1. 

Persistence of eschar 

TABLE 1 

day 9 

NT GG G 

+ + + 

15 Reduction in lesion area - :!: 

day 15 

NT GG G 

+ + :t 

+ 

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

day 25 

NT GG G 

+ 

++ 

- = not apparent; ± ~ hardly apparent; + • apparent: ++ ~ very 

apparent; ••• = extremely apparent 

' 20 The results summarized in the table show that burns treated with 

the composition described in Example 1 of the present patent have 

a :positi~e effect on early eschar fall, reduction in lesion area 

and neovascula~i2ation. 
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CLAIMS 

1 1. Gel in the forlll. of a highly hydrated self-supporting film 

z characte~ised by containing a quantity of between 1% and 7.5% of 

3 one or more alkaline alginates. between 0.1% and 5% at alkaline 

4 earth alginate, bet~een 0.1% and 10% of.a polyalcohol and between 

5 0.05% and 10% of a natur-al~ synthet.ic O'l" semisynthetic polymer of' 

6 hyd~ophilic characte~-

l 2. Gel in the form ot a h.ighly hydrated sel.f'-supporting film 

2 as claimed in claim 1. characterised by containing 3-5% of one o~ 

3 more alkaline alginates. 

1 3. Oel in the for111 of a highly hydrated self-supporting film 

2 as clai~ed in clai• 2, charncte~ised in that the alkRline alginate 

3 is sodium alginate. 

1. 4. · Gel in tt.e for01 of a highly hydrated self-supporting film 

2 as claimed in claim 1, characterised by containing 1% o~ calcium 

3 algina-ce. 

1 s. Gel in the form of 8: highly hydrated self-supporting filw 

2 as claiuied in claim 1, cha~acterised by containing 5% ot a 

3 polyalcohol. 

1. 6. Gel in the form of a highly hydrated selt-supporting film 

2 as claimed in claim 5. characterised in that the polyalcohol is 

3 glycerol. 

1 7. Gel in the fo~m of a highly hydrated self-supporting film 

2 a.~ ·claimed in claim 1. characterised by containing 0.5% of a 

3 hydrophilic polymer. 

1 8. Gel in the form of a highly hydrated self-supporting f il~ 

2 as clai~ed in claim 7. charaeteri$ed in that th~ hydrophilic 
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3 polyme~ is sodium hyaluronate. 

1 9, Gel in the form or a highly hydrated self-supporting film 

2 as claimed in claim 1, character-ised 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 

3 fluid gel containing one or more alkaline alginates and a 

4 polyalcohol is extruded by pumping thcough a slit or variable 

s width and thickness. and coagulated by passage through between 2 

6 and 4 successive coagulatioa baths having a ca2
+ ion concentration 

7 of between 0.1% and 10% and a temperature of between 15•c and 

a 4o·c. 

1 11. A process as claimed in claim 10. cha~acterised in that 

2 the initial tluid gel also contains a n~tural. synthetic or 

3 semisynthetic polymer of hydrophilic character. 

l 12. A process as claimed in claim 11. characterised in that 

2 the initial gel contains a que.n ti ty of bett.ieen 3. 5% and 7. 5.% or 

3 one or ~ore alkaline alginates. a quantity of between 0.5% and 

4 7-5% of a polyalcohol. and a quantity of between 0.1% and 10% of a 

5 natural. synthetic or semisynthetic polymer of hydrophilic 

6 character. 

1 13. A ~rocess as claimed in claim 12, characterised in that 

2 the alkaline alginate content is 3.5%. 

l 14. A process as claimed in claim 13. characte~ised in that 

2 the alkaline a!ginate is sodium alginate. 

1 15. A process as clai.med in claim 12. characterised in that 

2 the polyalcohol contetlt is 5%. 
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1 16. A process as cla1med in claim 15. chaX"acterised: · in that 

2 the polyalcohol is glycerol. 

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

2 the hydt'ophilic poll'JD.er content is 0.2%. 

1 18. A process as claimed in claim 17, characterised in that 

2 the hydrophilic·polymer is sodium hyaluronate. 

l. 19. A process as claimed in claim 12. chal"'actel"'ised in that 
.> c 2+ • . 

2 the a ion concentration is 1% in the first bath and 2% in the 

3 subsequent baths. 

l 20. A process ns claimed in claim 12. characterised in that 

2 the temperature is 2o•c in the fil"'st bath and 3o·c in the 

s subsequent baths. 

l 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. 


