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skin. the burned region. After this period, this fluid loss is interrupted by the closure of the

tissues, and the opposite effect is noted, i.e. a fluid retention which causes swelling. In

25 cases where the area affected is great, the consequences can be fatal.

These extreme symptoms provoked by loss of skin through burns from heat radiation or
chemical products also occur to a lesser extent in cases where skin loss is occasioned by
abrasion or other mechanical causes. The conventional treatment, which is long and painful,

30 consists in the continued application of medications, such as ointment, lubricated gauze,
and bandages for retaining the gauze in place. The affected region is kept covered, and the
patient receives large doses of antibiotics to prevent infection. For many years the above
described problems have been tackled by applying skin substitutes to the affected area. The
incessant search for solutions to these problems is illustrated by a vast bibliography of more

35 than 120 studies published in the last ten years throughout the world, concentrating on
attempts to find a skin substitute having the same properties and characteristics as human
skin.
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CONFI R(VATI ON COPY WO 01/92382 PCT/ EP01/ 06187 2 A material for protecting
an externally wounded or burnt skin at an accident or disaster, to
pronoti ngvoeyeswst h of the epiderm s and heal i ng of the WORPQUEP&/@®I&0 known
as vulnerary cover, artificial skin and/or wound dressing. A wide variety
of products are currently available i%h the nedical field for such uses. 5
The FDA currently define five categories of wound dressing in their
regul atory framework (which are defined below) and the field of wound
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Hydr ogel camaigd, and burn dressings 25 These dressings, available in sterile
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iii) Occlusive wound dressings
20  Occlusive dressings are non-resorbable, sterile or non-sterile devices intended to cover a
wound, to provide or support a moist wound environment, and to allow the exchange of
gases such as oxygen and water vapor through the device. They comprise a piece of
synthetic polymeric material, such as polyurethane, with or without an adhesive backing.
iv) Hydrogel wound and burn dressings
25 These dressings, available in sterile or non-sterile form, are intended to cover a wound, fo
- absorb wound exudate, to control bleeding or fluid loss, and to protect against abrasion,
friction, desiccation and/or contamination. They comprise a non-resorbable matrix made
of hydrophilic polymers and/or other material in combination with at least 50% water and are
capable of absorbing exudate.
30 V) Interactive wound and burn dressings
These producis contain added drugs such as antimicrobial agents or added biolbgics such
as growth factors and/or comprise materials derived from animal sources.

Plain and medicated gauze-type dressings are widely employed in hospitals after major
35 surgery and also in the home for minor accidental injuries. Gauze pads wetted with
physiologically acceptable fluids such as glycerol have been suggested for use as tissue
drapes to prevent exposed organs from surface drying during extended surgical procedures.
Gauze pads impregnated with antibacterial agents may be used as wipes to clean and



as growh factors and/or conprise materials derived from ani mal sources.

Pl ai n and nedi cated gauze-type dressings are widely enployed in hospitals
after majwoo 01/8385urgery and also in the home for m nor aceCTO&RtAl6187nj uri es.
Gauze pads wetted with physi ol ogi cal I3y acceptabl e fluids such as glycerol
have been suggested for use as tissue®” drapes to prevent exposed organs
fromsurface drying during extended surgical procedures. Gauze pads
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However, pite of their wi de acceptance, the gauze-type dressings are
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Autologous grafting involves a surgical operation, extracting an area of the patients own skin

from an selected donor region, to be immediately applied over the wound. Since this
causes a trauma equivalent to a second degree burn, this is only justifiable in patients who
have third degree burns.

25
The first method of allogeneic gréfting uses human skin from donors, and this method is
extremely rarely used since as well as requiring donors to submit themselves to extensive
traumas, the benefits of this type of grafting are transitory as the graft only lasts for a
maximum of two weeks. Grafting human skin from cadavers is almost never used, due to

30 the inherent difficulties in obtaining cadavers at the appropriate time, together with their
entire medical histories. There also exist ethical and legal difficulties, as well as objections
from the family of the deceased. Use of an amniotic membrane requires a careful choice
of donor, and the total absence of risk of contamination. The membrane must be prepared
by a specialised team in a medical centre, and must be done within twelve hours. Like

35 artificial skin substitutes, amniotic membranes are not durable lasting no more than a week.

Among the various animal skins exhaustively tested for use as human skin substitutes,
pigskin can give good results as with the correct preparation can give this skin anatomic
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Accordingly, it is necessary to frequently renew

25  However vulnerary covers formed from LPS or collagen are readily decomposed by a
protease and fuse causing contamination. Accordingly, it is necessary to frequently renew
such dressings.

Various other polymeric materials have been investigated for use in the treatment of
30  wounds, burns, and other skin disorders. Thus polyvinyl alcohol, gelatin, and a wide variety

of polymeric materials have been disclosed in the literature as being useful in the treatment

of accidental and surgical wounds. For example a complex of a polyamino acid film and

a synthetic polymer film has been proposed as a wound dressing. Although such films are

not decomposed by protease, they must be supported by an appropriate support such as
35 asilicone film and thus the manufacturing process is complicated.

Hydrophilic polymer gels of polyethylene oxide and their use as wound dressings are
described in U.S. 3,419,006 and suggested to be particularly useful in the treaiment of



such dressings. Various other polyneric materials have been investigated
for use in the treatnent of 30 wounds, burns, and other skin disorders.
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formed féce't%bacter species Xylinium; incubating the culture at temperatures which permit bacterial
activity for a time suitable to the final intended use of the film, and removing the formed film
25  from the culture medium for dehydration in a distended state. The film thus prepared is
suitable for use as an artificial skin graft, a separating membrane, or artificial leather. This
produces the cellulose film by a microbiologic method.

GB 2131701 (Johnson & Johnson) = EP 0114481 describes liquid loaded pads useful as

30  wound and burn dressings are prepared from pellicles of microbially-produced cellulose gel
obtained, for example, by culturing Acetobacter xylinum. A pellicle having a thickness from
about 0.1 to 15 mm or greater is processed to replace the culture medium with water or
other physiologically compatible liquid. The liquid-loaded pellicle is sterilised prior to its use
as a dressing or in other medical applications. These gel-like films have poor adhesion to

35  epidermal cells, are readily peeled from the wound causing contamination, and do not
promote regrowth of the skin. They are also porous to micro-organisms and so do not
satisfactorily protect the wound from infection.
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Neither of the preceding documents suggest that the film or paper disclosed therein could
be used in the very different field of wound dressings. Even in the unlikely event that a

25 reader of either document attempted to use the sheets therein as a dressing, such a
dressing would not be particularly effective as it would not have the specific optimised
properties described herein for the films of the invention.

The present invention resolves some or all of the problems described above with methods
30 for wound dressing and devices for achieving the same, in a simple but effective way by
providing a novel cellulosic film which optionally has improved wound dressing properties.

Therefore broadly in accordance with the present invention there is provided a self
supporting cellulosic film having two substantially parallel and opposed surfaces

35  characterised in that the cellulosic film is made by a non microbiological method and has
a wet flatness less than about 35 seconds.
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incorporation of particles.

25
Preferably the non-microbial cellulose of the present invention is cellulose regenerated from
a cellulosic dispersion in a non-solvating fluid (such as but not limited to NMMO, LiCl/ DMP,
LiCl/DemAc). One specific example of a cellulose in a solvating fluid is “viscose” which is
sodium cellulose xanthate in caustic soda. Cellulose from a dispersion can be cast into film

30 by regenerating the cellulose in situ by a suitable treatment (e.g. addition of suitable
reagent which for viscose can be dilute sulfuric acid) and optionally extruding the cellulose
thus formed. Such cellulose is known herein as regenerated cellulose and preferred films
of the present invention comprise regenerated cellulose.

35 More preferred films of the present invention substantially comprise cellulose from a wood
source, most preferably at least 90% of the cellulosic material is from a wood source.

Preferably the cellulose film of the present invention comprises particulate material:
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20 has a wet flainess as measured by the blue spot test of from less than about 35 seconds;
has a haze value of at least about 10%;
has an average surface roughness of at least about 10m! min’™;
has some kind of stiffness when dry and yet becomes pliable and/or elastic after uptake of
water;

25  has good mechanical stability in the dry state but also after wetting;
has a water vapor transmission rate (denoted herein by WVTR) of at least about 1,500
g/m?.d; and/or
has at least about a 5 fold higher WVTR value when wet than when dry (intelligent water
vapor handling).

30
Water permeability herein may be measured in standard test ASTM E 96 at 38°C and 90%
relative humidity (RH). Preferably the water permeability of the film is from about 200 to
about 10,000 g/m®.d, more preferably from about 400 to about 2,000 g/m?.d, most preferably
from about 600 to about 1,600 g/m?.d, and especially about 1,500 g/m?.d.

35

Alternatively or as well the as water permeability, the water vapor transmission rate (WVTR)
of the films herein may be measured in standard test ASTM E 96 at 37°C and 30% relative
humidity (RH) using the water method for the dry film and the inverted water method for the
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be neasu@rgenpesneailidy Hetetrsap\Bd McBsG@8 i sian@BCtesndSTM D 3985 at 23°C and

0 to 5% RH. Preferably the oxygen permeability of the film is from about 0.1 to about 30
cm® / m®.d.bar, more preferably from about 1 to about 20 cm® / m?.d.bar, most preferably
from about 2 to about 10 ecm®/ m?.d.bar, and especially about 8 cm®/ m?.d.bar.

20
Preferably the film further includes a plasticiser, more preferably in an amount from about
10% to about 30%, most preferably about 20% by weight of the cellulose fiim. The
plasticiser may be any suitable material which is compatible with wound dressings for
example substantially non-toxic in the amounts used. For example the plastcisier may be

25  selected from sorbitol, glycerol or mixtures thereof such as a mixiure of sorbitol and glyercol
in the respective weight ratio of 60:40 by weight of solids.

It has been found that the films of the present invention may have one or more of the
following benefits as wound dressings.
30 The films have a reduced tendency to wrinkle which leads to less blood pockets being
formed under the skin and therefore a reduction in the pain felt by the patient.
The films are sufficiently porous to water (and optionally oxygen) yet may maintain a moist
wound environment and/or allow exudate to evaporate from the wound in a controlled way
to aid wound healing, whilst excluding substantially all micro-organisms from the wound.
35 Thefilmis able to adapt its WVTR to the amount of fluid present underneath the dressing.
Due fo this intelligent water vapor handling property a substantially ideal moist wound
environment is maintained and cell growth can be at a maximal rate.
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The strong adhesion of the film to the wound reduces the proliferation of germs, and leaves

the wound hermetically sealed.

The film can be made with good optical properties (i.e. iransparent) which allows visual

inspection of the wound without removal of the dressing and thus the pain to the patient and
25  risk of infection of the wound is reduced.

The film can be applied once and the dressing does not need to be changed.

The film can be applied delicately over the injured region and because of the optimised
surface roughness it can be readily but rapidly positioned adjacent the wound with a much

30 reduced tendency to form air bubbles or blood secretions between the wound and the film.
Once the film covers the wound completely, the film quickly absorbs exudate from the
wound and this process is enhanced because of the increased film surface area due to the
roughened surface. The film allows the exudate to coagulate within the film and thus form
a bridge between the film and the wound. Coagulation can also occur before the exudate

35  has peneirated the film, for example both in the microscopic spaces existing between the
particles on the film and on the wound surface. Thus this improved adhesion prevents
hydro-electrolytic losses and substantially reduces the risk of infection. Additionally, since
the nerve endings are isolated, the pain of the injury is immediately reduced.
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As well as particulate additives the cellulosic film may include other conventional film
additives and/or coatings well known in the art of film making and which are compatible with
wound dressing, such as softeners, anti-static agents, adhesive coatings and/or may be

25  tinted or otherwise treated, for example impregnated with one or more pharmaceutically
active ingredients. The film may also comprise other layers and/or be a laminate.

Preferably the particulate material is itself any natural fiber (such as cellulosic fiber, wool
pulp, cotton linters, vegetable fiber, hemp and/or sisial), synthetic fiber (such as viscose,

30 polyester, and/or nylon) and/or particles of any shape such as spherical and/or amorphous
particles (e.g. ground cellulose, cellulose spheres, amorphous polysaccharides, starch,
chitin, super absorbent polyacrylate powder and/or silver zinc zeolite particles). Most
preferably the particulate material comprises cellulosic particles, such as cellulose fibers.
The cellulose fibers may be substantially from a wood source, for example at least 90%

35 from a wood source. The cellulose fibers may also have a lignin content of at least 1% by
weight. Optionally the particulate material does not comprise non-wood cellulose fibers less
than 2 mm in length..
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25  about 20 to about 30 pm as this has been found to conform better with the contours of a

wound.

Preferably the film of the invention is provided in a form directly suitable for use in wound
dressing, more preferably as a sterile and packaged form capable and effective for such a

30 use, most preferably in a form which has obtained the necessary regulatory approval for use
in such an application.

Preferably the film of the present invention comprises a sheet-like substrate comprising
cellulosic film modified with cellulosic beads and/or fibers and optionally may further

35 comprise one or more pharmaceutically-effective active ingredients. More preferably the
film of the present invention includes as a component thereof a regenerated cellulose
membrane film which substantially excludes microbiological organisms when it is applied
topically to a wound.
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about 5 microns to about 5 mm; and
(c) extruding the cellulose thus formed,;
to form a self supporting cellulosic film having two substantially parallel and opposed
surfaces in which the particulate material is substantially located on or substantially near at
25  least one of the surfaces of the film.

Preferred amounts of particles which can be incorporated into the fluid are those ranges
given herein for the amounts of particles in the film. However it will also be appreciated that
to achieve a given amount of particles in a film of the invention, it may be necessary to add

30 a greater amount of the particles to the fluid in the above process to compensate for loss
of particles during the process.

Any suitable methods of incorporation can be used such as injection or stirring of the
particulate additives which can be incorporated into any cellulose film made by any

35 regenerated method. A preferred method is the well known viscose method for preparing
cellulose film in which case the particles are added to the viscose.
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The quantity of the aforementioned medicinal agents, chemotherapeutic agents or additives
which can be incorporated into the dressings of the present invention will, of course, be
dependent upon the particular agent, its solubility, and the presence of other additives. In

25  general, however, the agents will be employed in a therapeutic amount. This can range
from about, 0.0001% and lower, upwards to about 40% and higher by weight of the film.
Additional or different chemotherapeutic agents and/or medicaments can be added to the
dressing which can be transported to the site of the wound by diffusion through the material.
Hence, it is possible to provide controlled supply of medication to the wound site.

30
The dressings of the present invention may be used as wet or dry dressings in combination
with an occlusive film backing for some applications. For example, in the case of an ulcer
dressing which is required to provide a wound environment conducive to the growth of new
tissue, the dressing may provide a source of moisture over an extended period of time and

35 ensure an antibacterial environment. A dressing of the present invention which is also
imprégnated with an aqueous solution containing an antimicrobial agent, may be applied
to such an ulcer and covered with an occlusive film backing to prevent evaporation of
moisture from the dressing. A wide variety of films are suitable for use as optional backings
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increase their heat capacity.

25
Dressings according to the present invention may also be used as long-term coverings for
severe burns and certain other wounds. In this application, a thin dressing of this invention
from about 0.1 pm to about 5 mm thick is placed immediately over the wound and a second
dressing containing medicaments or other wound treating agents may be placed over the

30 primary dressing. Since the medicaments will migrate through the primary dressing to the
wound surface, the secondary dressing may be changed from time to time to renew the
medicament treatment while the healing process of the wound is observed through the
primary dressing which is not disturbed.

35  While the dressings of the present invention may comprise a single sheet of the cellulosic
film prepared as described herein which may or may not be impregnated with liquid, such
films may also contain other optionally reinforcing sterile materials such as random or
carded fibers, plastic net, reticulated plastic film, open weave fabrics and fabric mesh which



for a wound dressing of the present invention include, for exanple,
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A sterile wound dressing of the present invention may comprise a cellulosic film of the
present invention sealed inside a sterilised tamper evident pack and being associated with
instructions for use of said film as a wound dressing.

30
Many other variations and the details of construction and composition will be apparent to
those skilled in the art and such variations are contemplated within the broad scope of the
present invention.

35  One aspect of the invention is the use of a dressing of the present invention in a method of
protecting a wound.
Another aspect of the invention is the use of a cellulosic film of the present invention, in a
method of preparing a dressing of the present invention.
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a film. The flow rate of the dispersion was adjusted to produce a level of 5% by weight of
fibers (as a percentage of the regenerated cellulose content) in the final film, which had
a substance of 30 gm™.
The film was plasticised with a mixture of sorbitol and glycerol (60:40 by weight
25  solids) at a level of 20% of the regenerated cellulose content, dried and wound into reels.

Examples 2 to 4 and Comp. A
The above injection of fibers into the viscose was repeated, flow rates being
adjusted to produce films with fiber contents of 7.5%, 10% and 12.5% (Examples 2 to 4
30 respectively). A comparative Example (Comp A) was prepared as above without the
injection of fibers.

The exemplified films were each tested in the following ways:

35 To establish a quality control test to determine the level of injected fiber in production, the
films were tested for haze value using a Spherical Hazemeter model ASTM D 1003. The
results exhibited a straight line relationship when plotted against fiber percentage, indicating
that a suitable control method was possible.
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The following observations were made:
Comp. A had many severe wrinkles and pools.

Example 1 had many wrinkles and pools.

Example 2 had some wrinkles and pools, some curling.
Example 3 had curling which straightened, no pools.

Example 4 had no wrinkles or pools.
Thus all of Examples 1 to 4 would be improved wound dressings compared to the

Films prepared in accordance with the Examples 1 to 4 described herein are of
particular use in preparing dressings for application to a wound formed by an autograft on

A dressing of the present invention comprising a film exemplified in

Examples 1 to 4 can be applied, after bleeding has stopped, directly to the donor site such
that no air bubbles or blood secretions are formed between the dressing and the wound.
Due to its good wettability the dressing adheres very rapidly and firmly to the moist wound
surface. The rough surface of the dressing ensures that it is not displaced. Once the

15

20 unroughened film Comp A.
Wound dressings

25 a burns patient.

30

dressing is applied to and completely covers the wound, it completely seals the wound,



films were tested for haze value using a Spherical Hazeneter nodel ASTM D
1003. The results exhibited a straight line relationship when plotted
agai nst fwder/o3er centage, indicating that a suitable conPeDEPoIcEYd was
possi bl e. WD 01/92382 PCT/ EP01/ 06187 %8 To measure surface roughness, a
Bendt sen Gauge was enpl oyed as described in the DN EN 53108 method. 5 To
nmeasur e absorption and di nensional stability the follow ng test was
devised: 0.2 ms of a 0.1 % Methylene Blue dye solution in water was
spot t ed TBrRiBg a macharicaly stablerypiegtive laeg  Bhis pioirets rerveemiingsshuaelimniaaiingl e of
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Table 1 %@éﬁﬁlwea feyisisys.Hibe newly imashepitsslishisaneds pbgoodapimlitynwhigh makesn Ti ne
(seck GerRarvedtiflg possible 3¥6HN afterdBe dlesBing Bas Bedn Ferddved?- 9 25 3 10 51 41.9
20 4 12.5 62 52.9 10 The follow ng observations were nade: Conp. A had
many severe winkles and pools. 15 Exanple 1 had many wrinkl es and pool s.
Exanpl e 2 had sone wrinkles and pools, sone curling. Exanple 3 had curling
whi ch straightened, no pools. Exanple 4 had no winkles or pools. Thus al
of Exanples 1 to 4 would be inproved wound dressings conpared to the 20
unr oughened film Conp A Wund dressings Filns prepared in accordance with
the Exanples 1 to 4 described herein are of particular use in preparing
dressings for application to a wound fornmed by an autograft on 25 a burns
patient. A dressing of the present invention conprising a filmexenplified
in Exanples 1 to 4 can be applied, after bleeding has stopped, directly to
t he donor site such



that no air bubbles or blood secretions are formed between the dressing and
the wound. Due to its good wettability the dressing adheres very rapidly
and firnmwobo9a3Be noi st wound surface. The rough surfacePOf/EPbieedis7essi ng
ensures that it is not displaced. Once the 30 dressing is applied to and
conpletely covers the wound, it conpl@?ely seal s the wound, WO 01/92382
PCT/ EP01/ 06187 19 form ng a nechanically stable protective |ayer. This
protects nerve endings thus elinmnating pain. It also pronotes an ideal
noi st envi ronnent under the dressi n€@LMNMS8h | eads to a naximumrate of
re-epithelisation, so the dressing spontaneously lifts fromthe graft site
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surfaces characterised i n that the cellulosic filmis nmade by a non

m crobi o ogl gﬁ nmet ho a a wet flatness |ess than about 35
seconds. F'M‘ AECRY ‘89&‘? 6"@6 fot%‘?rrﬁoﬂ‘p”ﬁl?Btﬁﬁgtcu@é‘?rﬁ'@F%? g particul ate
mat eri al thetdaetuctmrﬁeingl Eresdntinen amewe of from aboutddBand abdut Rewmyabeight PHtHe% t o
about 2504 hy ,.va ght of the total film 10 the particles being

subst ant | a Iy ‘l ocated on or substantially near at |east one of the film
sur f HtestheRdtidlesePeipg substartially incaiadsornar sbstantialyapearatdeasiopp @f thediilm

| ongest smfa:es,sartdr om about 5 pmto about 5 mMqm 15 3. Afilm accor ding to
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precedi ngPU ] ,rnrp in WhICh the particles substantially conprise cel I uI ose
fibers froma wood source. 20 5. A filmaccording to any preceding claim

whi C% COg’pl’l Sﬁ%ﬂnﬁ V\g@(ﬂﬁhﬁtt(?&al%’?b IHWEC% ttt%s%trgﬁgggreg??r%gc 5%5#%@86@‘. £¥rﬂﬂll 25 7.

precedi ng c aver a
Afilm aé%ﬂdpﬁﬁotaéodh% preweiphipf theaiotg! filvhi ch has a water perneability of
at | east

4, A film according to any preceding claim, in which the particles substantially comprise
cellulose fibers from a wood source.

20
5. A film according to any preceding claim, which comprises regenerated cellulose.
6. A film according to any preceding claim, which has an average thickness of up to
about 2 mm.

25
7. A film according to any preceding claim, which has a water permeability of at least

about 100 g/m?.d.

8. A film according to any preceding claim, which has a water vapor transmission rate
30 of at least about 1,500 g/m?.d.

9. A film according to any preceding claim, which has a water vapor transmission rate
of from about 5 to about 15 fold higher in the wet state than in the dry state.

35 10.  Afilm according to any preceding claim, which has a selective permeability with a
molecular weight cut off such that micro-organisms are substantially prevented from
crossing the film.



about 100 g/n2.d. 8. Afilmaccording to any preceding claim which has a
wat er vapor transm ssion rate 30 of at |east about 1,500 g/n2.d. 9. Afilm
accor di ngvoo1/se3y2 precedi ng claim which has a water vaporPCT/aR&IMicsEi on rat e
of fromabout 5 to about 15 fold hi gher in the wet state than in the dry
state. 35 10. A filmaccording to any2preceding claim which has a

sel ective perneability with a nolecular weight cut off such that

m cro-organi sns are substantially prevented from crossing the film WO

01/ 923821 RCT/ ARD1 AG&itdirg t@dnyldrecedifg tlaing cwlaicld haga hazamsiupbbaideasigbolitai m

whi ch hagfgea haze val ue of at |east about 10% 12. A filmaccording to any
preceding claim wth an average surface roughness of at 5 |east about 10
m/mn. 13. A nmethod of preparing a cellulosic filmconprising the steps

of : (a) t.s peAdimgceordialtolbog precedihg claith, with an audragesiifael ryugrmess of atat i ng
fluidg ng particulate material into said fluid, 10 the
particl elég tedlbﬁgpi)drjggtﬁaﬁ]dt in an anount of from about 0.5%to about 30% by
wei ght of the fluid; and the nmean |inear dinension of the particles al ong

t heir |omestAamitﬁodsfﬁremﬁngaé)mnmosucmmmomhgug tfe $18fs nd (c) extruding the

cel I ul Osﬁgt huaIF[F&rSIHQ ﬁ%crfllo&lg nﬁdﬁéﬂglosegugstfrﬂggxgﬁ(gﬂ Q&v&%l lfﬁu‘(f sic film having

two substantia sur es in he particul ate
mat eri al (B s s'l!?B@'iPQFﬁ“ﬂQIPW'CP@@a@‘é “@'rln*@rsa&ﬂ}lﬁ anti al | y near at |east one of

the gurfaces of thﬁ\efpa!rtfﬁles]lf’elng%tfebérﬁﬂw@hamﬁt OB 0FR &PaURBodhe

met hod cl ainmed in 1 Use of a filmas clained in any of
clains 1 to 12 or ;f{yWeBhi@ftheﬁﬁd ?%atl on other than the dressing of
wounds. the mean Ilnear dlmenSIon of the particles along their longest axis is from

about 5 pm to about 5 mm; and
(c) extruding the cellulose thus formed;
15  to form a self supporting cellulosic film having two substantially parallel and opposed
surfaces in which the particulate material is substantially located on or substantially near at
least one of the surfaces of the film.

14. A film obtained and/or obtainable by the method claimed in claim 13.

20
15. Use of a film as claimed in any of claims 1 to 12 or 14, in any application other than
the dressing of wounds.



