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PCT/ EPO1/ 0619~ 20 CLAIM5 1 A wound dressing conprising a self supporting

cel | ul osi %v(ghl m havi ng-two substantially parallel and opposed surfaces

char act er e8Pt hat the cellulosic filmis made 5 by a NeCT/EPY1/06194

m crobi ol ogi cal nethod and-has a wet flatness |ess than about 35 seconds. 2
A dressing according to claim1, packed in a suitable sealed pack and e
sterilised by any conventional method. 10 3 A dressing according to either ‘
precedi ng claim packed in a suitable tanper evident bag and being '
associated with instructions foMQUNMDDRESSINGSI m as a wound dressing. A
dressing according to any preceding claim further conprising particulate

mat er i al :THelmeesmit trive ' | n unt, of from about 0.5%to
about 25?@&%@&%% Qﬁ%@kéfgﬂmﬁe%%% @{’%ﬁﬁg M3 Whick prsoniienally uselbindhei al | y

| ocated on of “sUbSt YRHNLYBSSNGSar at | east one of the filmsurfaces; and the

mean Pinear dinension of the particles along their longest axis is from

about 5 Mwbon@bayb | ng.according to any precedi.ng claim
i n which Jnﬂﬁ?fé%%cf*%@%@gfe Qé@géétcina%%ﬁﬁn-f Ao tRRENRORta buded cabout

15% by wei RECYSs cavseri(farexammple iamy sabsoea| alyasion ailgteqbel @ity bakai m

in which % . rﬁ@bfr, tosinetic aflidibANLUAHEYNABIBRICAF BatBalog! d,l,],r%%? \éﬁ%ﬂgﬁgﬁ%ﬁ)‘f@ a

vood sounason MipsSkBenSSRHL Uy BN gRLERST M famon osace g o s

whi ch "has gﬁﬁa%%?aij%“mwmr Rneferwoundy. K exemplzon woRndmayAetiR86H BY any

i Radbok el S el e s A
oot B Vs b b e

§ep| acendwmarheeanina hwgwwdmoy‘l@?%$&ii§vﬁﬂﬁoﬁ R 08190 17@3? o :At

of “at | aaag ik Iy o BIEREERL, Yool uedicamasis aighaesetinngiice, any

pr ecedi ng’ Hdgf'rﬂromf‘%mﬁﬁiaba%@@@ew@sgeatmré@hbd:éll Norbsystdriic AopRhaasthat

wei ght  cuer befdiagnoisist bmxohwfmé,cm?gzaﬁrthéf&y%ﬁq@/o?%a{ ioﬁlak,}éugﬁevent ed from

crossing the dressing. ,.. 13 A dreSsing according to any preceding
claim V\hoich has a]Fhaze val ue of at |east about 10% 10 A dressing
accorz%li nghl?'bwﬁwi'/dsp VR heeaiagrave problem tvier agdreateditgoredigigessiofl at
| east=Yabouesal Caysetnbynburins 514 thesdr ®s8k NheCOATRAE Siifilts xbilshvl IR e bd Mtic
obt ai ned |@§yysp{heggq@s!sgg%ﬁg%yeaqgrtglsotﬂele%ecn?rg?r| si ng fsehe stvep&%ocf

> . : the burned area increases. There is a
critical period of approximately 36 hours in which substantial loss of blood fluids occurs in

t.he 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 fiuid 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 acour to a lesser extent in cases where skin loss is occasioned b;

abrasion or other mechanical causes. The conventional treatment, which is long and painful,

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

fiescribed problems have been tackled by applying skin substitutes to the affected area. The

incessant search for solutions to these problems Is ilustrated by a vast bibliography of moere

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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(a) dispersing a cellulosic material in a substantial 3§ Nowersber2004g

fluid; (byaoieqegorating particulate material into said fluid, the

part Ih'fl efs Pﬁi n]gl p_rgsent OIi goa{lham')u'n't‘ ?)f fromdabout_ 0. 5%]3 t ?E@p&g&y&qﬁ% by

wei ght o e fluid; and 2 e mean 1inear dinension o € par es

al ong their longest axis“i's-fromabout25 nicrons to about 5 mm and (c)
extruding the cellulose thus forned; to forma self supporting cellulosic #-
film haVAmtéMf&-LbbﬁgEgﬁﬁi al I%gpar al l el and opposed surfaces in which the
parti cul terial 5 %oub8EHE!»Woyndeoicatbeeht @RinQ tantial 'y near at

2;5 !eaztﬁ?@fﬁ?&i‘%&ﬁ’fﬂh@fﬁi_defmifs BAd Eééliﬁﬁ O&I t@*ﬁ?ﬁ'?ﬁiﬁiﬁjﬁ géé‘ﬂﬁ; s |
cl ai me I REdG in.a.nethod of "pr . plder (
| fi~ B, déaramé iﬂh@%%&}l qzj E‘ (?ancr{] %ES%cﬁ Wisle variedingf pfodueri 46 curfeRyy. ih a
met hgd of preparing 'ded iQhsugh useai ned in any of clains 1 to y4. 15 15

lg a'/: A method of preparing a dressing in any of clains 1 to j.d;

conpri siTrﬁ'@ E%csﬂr@m@r dgﬁngtfﬁ,giclai%iog% %. cel | ucll osic filmas described in any

of cl ai M&hikhtHy cking sal WRttErdressing iarthéie rauiorl ke 30
Novenber, 2004 @@%fgﬁglgw PWﬂE@ﬁEﬁ%WnH@Miﬂﬁﬁﬁﬁlhggﬁgzﬂhe@g .e%ﬁg}é

i nventi oh T eI95Euch talltinte aniyelf eheak: CQ%PBHéSOSi c filns whrch ard® Lﬂ“l hid |y
usef ul in thé\lmrmgg]ggguggf und essings. 5 A wound can be consi dered

any idangggsd &reld ileegrirgermﬁé ;r;cﬁg(?ﬁjr%%mgﬁémcﬂﬁemei Useman or ani nal body

however ,cayse ot enipipde gleyicetineaded fopfieamh LS i| . blotch,

bum capﬁfﬁﬁ’ 1982 Ragientis wouad fd atdottPale gt *Thge Lga%r%%eé'aéf”%‘,bﬁ? %3?‘90@?’0,%

0 as

f ur uncl EomMuTENtwal@RQ; Bt d NI S 0N, I hj ury COTMBYS&R stripi Piptesor padsiadee) ski n
graft [ gel@osaut ogeneo@\g‘fe&f@ﬁ PURRedkIose odasinple cheffal ddrRER oful cer
and/ or }z)oundl_l. For exanple a wound may be caused by any external insult,

di sordel’, di e‘éﬁ@é},‘mlbwj’qwmd,dr@ggi,%ry, treat nent and/ or underlying condition.
Thet%f ofeileble if isedritk 8f ndRUg J es%g relates to neans for |ocating

adj aceng waMQYAG.On, & human: of CHPi RroRhdigyvaung diessiree & ifemRagh kb (for
exanmpl e_a %?ta SHPSQID eXuslate SThbyessiprige nERNASHrSH b1 Hak%% ul atﬁiﬁ gauze,
li qui d, PREELESHeheare ‘Fmabm(?f@b@@r%ﬁlb’exﬂ&é{éii ce, powder, é{S ' ydgprhiieer i al
and/ or Meh)ana@rpwc;n of a local, “non-sy §-dntQ 0N tfoaslerivatives dildimated, he

di agnosig)s, p@P&@zl axi g surgery, therapy and/or treatnent of a wound. Skin
woupds (ﬁlé}ye.a way & WoHRd drepsinge probl em to be confronted by nedici ne, |
parti cu ‘F%Wez@eﬁﬁ%seamu@rﬁﬁbsla)ba}mérgéi | n these cases, the patient suffers
ext ensiwainbly ey Bro@ldRCey ) ggl G | 0sses el nonaariie dpdeemintended tercosr 4 he
extent qfot ggcggg ned ar & I i FRREWaundrpvizoninens arid foi dialy tH@'ék&ﬂmBé of

appr oxi e, el_é [FEUPEN ARC Wretehvapob sramdH Mo éé}ﬁ% of- gjgod fluids~occurs in
t he burdBdet gplm_eriAfmaériélhé&h%roﬂogqﬁetb is flurdl o'% FETPRER PGRE €8 by t he
cl osur év)of tHhRIrddet SRR a\%@ch t he Oppos e amiBar Withopbareadhdsive baakifg.ui d

r epgnt imﬁsg\@ie%g@é%gﬁs{{%iggl J Y gresping®s cases where the area affected is
great, {he cons @ dmsledlefamnah-staile fHRGS synpt oms provoked by
| oss O@BWMQHﬁldcmgjdamwgoﬁtr,@ra& { rgpﬁhﬁbﬁegﬁgﬁgﬁtg O%HWP%EQS al so
occur fiitian| m&ggﬁﬁg % in cases Wier & “EkioRs, asitoiprotectagsiinsh etiraslpnabr asi on
or ot hgrppehani cal  call E8ONFRINAtER Ehey coraprisy £ AbARSHorb MY Fhtrix dphg and
pai nful, @g c@lﬁﬁo ' Andheothentatarigigh @@ﬁ%ihﬁt?&ni & mggo at | on?? such as
oi nt mefitPable gt ahsariidg @ruage and bandages for re\’?gﬁﬂﬁ’& h W& 284 Are pl ace.
The0 af fect ethi&rei; I ept covered, and the patient receives |arge doses
of ant Tpé%;ﬂ:réa t%‘%ﬁ?ﬁ’@%‘lﬁi?gﬁshﬂ&tﬁrﬁmmsmr many years the above descri bed
probl ens. have HaeR Platiadsiedinrugpsicn a8 Gnfikid %l% %i t ut ea %g the affected

ar ea. .%@Wﬁé@@atanﬁ@rcgh}ﬁ;gg r%gé ua#d&gﬁ! totﬁ egf "5, Q5 BRdedbiplagics pyalt r at ed
by a vast bibliography of re t rived from anlemal paulrbéshed in the | ast

ten yegiraﬁl é‘ﬂ%&% g’%géifbt he world, concentrating on attenpts to find a skin -
[ e gaumestype Apsdsinae haracteristics as human skin.
o818 sy SR 8

. d in hospitals after major
Or accidental injuries. Gauze pads wetted with

s glycerol have been suggested for use as tissue
sutface drying during extended surgical procedures.
clerial agents may be used as wipes to clean and

supstitu

30°NovRigRly @BDAISEDIOHIAGEL LT/ E
physiologically acceptable fluids such a

rapes 1o prevent exposed organs from

Gauze pads impregnated with antiba




A material for protecting an externally wounded or buBftNonembar 2604

acci dent or disaster, fo.pronoting regrowth of the epiderms and healing of

t he wound s al so known.as vul nerary cover, artificial skin and/or wound

dr essi ng. QPYY 3L | ety of products are currently avail abl @'Ciﬂtﬁop@sﬁ?di cal
field for such uses. 5 The.FDA currently define five categories of wound
dressing in their regulatory framework (®hich are defined below) and the i
field of wound dressing includes but is not limted to dressings which fall
into any of .these categories. 7 Nonresorbabl e gauze/sponge dressings for

ext ernal (fi¥nfeet orptharwinedreat ekinl aroay, Wode-b 6 | é&eqﬁlg;?ﬁtéédr}@ﬁgﬁﬁcg?é@rb{co
ine

medi cal pwigoests suShIES pasif i rect 0
absorb exugiigs They cgnpritngzqueg)t'“?sf\eggs g %reﬁgge 1o Goy i lajgesutiaseen or

non-woven mnmesh cotton, cellul ose or a sinple chem cal derivative of

cellulose. ii) Hydrophilic wound dressings 15 Available in sterile or
non- st &r i IRoweyemin §pir SRR ressings are intended to cover a wound
and to absggy t&vﬁﬂi i Rﬁéll-we%%egkgﬁﬁ%ﬁﬁer%%@?m YEREINGS arglnot withaut thelr

at They conpri

hydr ophi lic apr op%&?sf 2:9" eiancgy gg@w@ébh@geﬁ chbusdr dresgngX sdaicRebirgin &ALt On,
cotton def? vRepvestheaheslingt pocestexh8aB aMY Med @YD) - s Lo SEcl usi Ve, wound
dr essi ngs a2Corfbaiatbby @isebRRsH RARe . on-resorLag‘?'g', s'{'erl PAE5P HE S eril e
devi ces i r&g&ﬁgg {0 COVer a wWoung., aﬁ%" HEGisgEmeRdhsasIs6Ite the wournst onwourd!
envir ?nmsgrte, ggt ofrgal L‘P%rﬁ-%mése&faﬁ@waﬂzewwﬁslm 85 nBxyiaeRt tadvMaer
vapor 'Y hr ffdedey beeteridimey deaR®y i ' [ al I c

; o 7 0Ty bt freBeChol b Ealnts FRlaHRS f,

terial, h . lj ane, h t
Hydr ogel @gﬁag*‘%&%ﬁ‘ HoERARE arll thel dGodloniht BeaTyaund oo facdnadetat | | o
e

or non-steri tm are intended to cover a wound, to absorb wound
exudate, to control bleeding or fluid |loss, and to protect against
abr asi on, Thrdatd, i olid® e ' .and/ qr contam nation. They conprise a
non-rgsor bahl e nat ritgﬁﬁnm%ﬁﬁv%FB{S.%FLIHP%%BTI- ﬁfﬁ‘P@Q@Jﬁj@}r@ﬁ%Gt evhishagiam isal i n
conbi nat i on wi CH' Jtotherlepatiomenedqiatiantd badg and petelsyepboad sRkHgNENRHK okt €.
30 v) | nt Beaétwutypasu Ftheatng #y6 s dheastiies gI@Eﬁ%kW@&HCc[@ﬂFsO@t%dgwargd&d
drugs SUChnﬁj:btlarMérﬂBr%hglﬁlo d&%ants 3{ ad eT "ol ogi S as ¢ 4
factors agpég\;i conprise nateriar S et R fifgrespichiypedswheresskirPirer pigsnd
medi cat ed gauze: F%@’%’ 85 arifiigial akias wiictehy sitiog, @piahdnh miRER G Sll@fehednd™i or
35 sur ger §"eHy onpslgteinaf b e of ] j.dental injuries. Gauze pads
wettezb wi t h physi ol ogi cal | yhgccgpﬁyg{%ﬂ?rﬁeu%gjsgﬁbh as glycerol have been
suggeste‘dALI% use as tissue drapes to prevent exposed organs from surface
dryi ng du ;r;m[f 98%%'%@;9 '%‘(g‘a‘@is@eﬁuyc@ opdiatiers exGRINAG aR @19%& SIS %@g{s%g;?\éék{nh?)o
anti bacte aragelatiednidndpfedis ; an .
Novernber 3&%5%%@30%&\%%?@36’&?% g@tﬁa‘g{re%o%?@%\% TET PR APUER; Piifes
W de- mesh %lau e |n8re A TP ArPeR e Penoihistisenlydustifiatle ispaianafftion i s
Wi de% us e 0d drgreeikBs.ent dr essi ng to cover large surface wounds. . 5
Howewe®r , in spite of their w de acceptance, the gauze-type dressings are
not w t hoghe el i ages. For instance, frequent changes of such
dr essi ngs %er yﬁ%@é&i@%&ﬁ%ﬁ@ﬁ 89 gpeshuean sen fremt denprararcidbls raetdod &
apply mad{a Eidl ﬁ‘f«gﬁzeéﬁm@& \mlbaqafeiqeiﬁn@dcﬁfﬁWéiﬂﬁnib?jheﬁis%ﬁ@gﬁ&f)fleﬁs%et he
patient strageasd fHseHiGRIst r nd exudat e _nor occurs.
Mor eover, n{agﬁ]@ﬁagﬁotwg%drcgg ?ﬁéfsa;? g\égﬁl:gfa%rfé%%@?& "f’ﬁe. _gﬁ’& ﬁ'ﬁynflarségﬂw a
extr ou&leb cteria nor“do THey 3ot in fiem sedanars e IBoat reevsaligeic due to
f avouFabl érat_t'B 9eal qhﬁ@u!tggu;ibtmig@paaaéfts &6 spprboiaf ARBORLLHANWRL thdint on
wound sur erire sedical Rigforie! Pitkrd AR Sd 0 RALE ..l 0 ng. human skin
substi t ut ggmayd ﬁltmlwaé#h@é ﬁgous r af% |5ﬁg ,“??%é%@gﬁﬁcgwpﬂﬁ% ?fg\le\(ivﬁ@!?leFP?Fﬁ
anot her |ocation o £985%0s Usewf aamnninlicanegbreeeusqujrestd cargiul suiah may
be of t wookdEs andifes fatelsbsepgeot riskwebairalion. THTREmBIENR i BbARAFS, Of
R e e 08T RSL B0 i et e
her ekl fufid QR ARl DN C, STDT YOS, | .
silicon, collagen, e¥mplotie ienduanesanel naliduratdalasting no more than a week.
pol yt etraf |l uor oet hyl ene pol yuret hane are used: 20 Autol ogous grafting
i nvol ves Amsny Whe hri@RCARh P Bk ting.an area of the patients own skin
from an s&b%f%g %o‘:réor rw:gﬁ';"“g)é%‘ﬁ%&%"%%@a?g?iw i siSind Balmai}éklﬂtf’r#@_smd.
Si nce t hi 5 causas Y& 9% E‘&%ﬁ%&‘lltbﬁhe caret pepanatiotammegivd thig skih Bhstotrtic onl y
justifiable in patients who have third degree burns. 25




The first nmethod of allogeneic grafting uses human sk3d Novemben2084 and -

this met hgg, 4, l(g%treme-l'y rarely used:since as well as requiring donors to

submit thensel’'ves to extensive traumas, the benefits of thh‘g té$e of

grafting are transitory as the graft only lasts for a maxi NoFEE$/A8EY weeks.

Grafting human skin from.cadavers is a#nost never used) due to 30 the

inherent difficulties in obtaining cadavers at the appropriate tineg, i

t oget her chprd rislﬂgé. [.entire nedical histories. There also exist ethical and

| egall dil:l;é'd_cu? & SImjar {phymars sidin; Redenendyd %&ﬁﬁémﬁf bhe deceased.

Use of a ﬁﬁpﬁﬁﬂ@hﬁﬁﬁiyoaﬁﬁdﬁ@a‘i’dﬂtﬁﬁ%o%nﬁar tul choic AdPeeYREd he

total ab¥émeskinf Mavwdd! ggontam nation: FRE 'SRvPsHienie that & pramotes reprwes by a

speci al iggd c%f%%ﬁ] i q@% edi CATC EaHT9kn tae dhoivs bf ArinmoAaRd met;ﬁ}'bﬁar%m%[ gfe%hours.

Li ke535 artiticlana hﬁ@lﬂb@exnama)slabmmjs%hc‘m;@gggg les are not dufa | e

| ast Png TPoStrmdeundeanretiganalon (ﬁg%mgdnttlge vari ous an mal SIS BeRdngtsiel y

tested fantibloses. ahidUERSKLD SUDST] TERSTaRrg KO it shygidlogicgiomaumegitd t s~ as

with the correct prepara ?8leé?é’ﬁ°§iwt@hiMMiimité@aﬁﬁmfrﬁ/ofhﬁQ\JggF@”ber 2004

W 01/9 a?i% PgTéEPOI/0519a 4 characteristics simlar to human skin.

Recent | y @' PYyopitilies beade pban sk PS) has been used. LPS is soft and has a

good adleskiprsibai@tdips San%f*'?%gétuo%rrtihgﬁ’eﬁﬁ Ip Aemptsge use serehatie@redcts of t he

ski pg ¥Sf. L he Care TEYI WeRie skintoss basbemirel, &Dh@%}peacf?qib&&}ﬁp;ete,

prepar at 1 one 5tk ’ﬁi&‘é@aféﬁlt@kllyﬁrmkﬁith@ticﬁsﬁgfé‘iﬂeg extrerrel, abor I'ous Yand

conpl ex bEothess hayd aoW&ﬁi‘éiSQe@]fﬁc{au %tBe' Stor eq unuare s § ‘%’@r Belvwatharxi num

t enper aplacéd dfind ﬂam%(Si ol ogi ca LIPE IRURRYigativA tStagecand so piichiust Isde ee@nce

applied to the patient" has a limted durability of tw weeks. Various

st udi esg_pave beden carried out over the years in attenpts to use synthetic

pr oduct s"&seedadiypa s tsivh : esi ons where skin | oss has occurred. One

t ypts of asimaPBBbELELY a% ﬂ?;ﬁ?ﬂlgﬂsc& S 9anic material aepasedtifon fervatigasngthet i ¢

substangﬁi@ uch as siTi Conepie palagenand is brepaidesmhasen glta} %rsp(fssed

t hr ough ' OStwean fabris batim mr@mgpgoﬂggg& has, be npLaced on Lhe

mar ket .SmllthMnbmggQ{ic§%%ltﬁg%i c frImrs of 'HR%‘?‘S&'H & shigpae fil)-

pr epar esbrtdc® Wt 81l g% i \\%5 0 a _?%?arb@%ﬁf&”%ﬁ?@h B bger wiempiterseabl agen

and is Beqpar eg, rORT L OTW%@Waﬁr@chgrgaBicG'riarériaﬁmﬁéié}a%l é}f\}%a}’,\ﬁ%%ﬂ.f bric or

fil m conpri <t WHich srsa demfilronag SENLAVL b L -mgi |ioceofﬁe fi |’?§. Such 111 have

no %ht i fpEearchbaaivolber din@sihan rﬁ%gte steri 1 SECPSFe® padisnaiiiigtingtettees i nt o

cont actThM tRet lgfer]i sikon I's for faldspypansiyeosurindim ismbaashy akanamégr abl y

derived. from anf far HI8BdPolyurethane or dhas kd heq furcmiess g%ﬁb&?%i h2or bing

propert16% &HPSPe. Foe crgarii¢ pait at e 2 hgman. body, “bu ince 'PIve

startingentederial is expensive, SUCh T3 PIines rﬁ&?'sﬂhgr‘pfhﬁ\ﬁapw%lséﬁeﬂ The

other layer is silicon, polyurethane, or the |like and functions as a

SupRort “Fhi s |l ayer being exposed. The organic part is absorbed by the

or gani igts SYRE V¥iRerasy wovers fofméd aBm $%}§g% 25 I—Iroml/_eve_r’ \c/ful nerary covers

f or med Hroteasd #4 fose 6Ql; S L HIDodEdr B dppasmrassd byral fuse

causi NgugpRiaghgat i on. Accordi RGHOP- Aqcordinglndids sacessany forfRYUEHTY Pindenew

such dressings.~Various other polyneric materials have been investigated

for use in the treatnment of 30 wounds, buns, and other skin disorders. Thus

pol yvi Matiowad oﬁieelpohgﬁgﬁéw and. a wjde variety of polynmeric materials have
er

beg dipeh@S BN, Lhe. |1 Lerattt 824 been inyestiegdtet fonushien tieabamitn: of

acci dent al —anc su?'_aﬁlE’tﬁ'ﬁr%‘mﬁbggdet?sofrhespmp{;iﬁy@[&(p‘gp gx60f L.yam no acid
ol e % R Rl e s
by an g@gﬁtﬂg{ié&;e su 'g?ltvpoéﬂgﬂ' %5?353@@& ¢Qmpiexbfé,a|pjb@ad1mmd tileand

manuf act Ur 1 ng pr"ﬂE-grs@ liaii_lﬂﬁpllirmETSedas EyeRRRrbdsh p@mrggeﬁlns%of a o
golaggt gg;ﬁc@?@rf\?%%bwpebtéﬁ@,&héﬁﬁu -gegﬁéﬁlﬁgﬂ ’ dCL'g)ZSI ngs are ga8Y Bog ars u. ?
, , cmmlfﬂmgfﬁ%]%ﬁg%%e partic PUDERD RPPIOPTiRte suppart secitaf | ~.

30 Novenber 2004 w0 IBPpIycess 5 complicated: ' -, - . - - AY. buns,
surgi cgi{quggimacc;a&ent al injuries to the skin and eyes, and in a variety of
der mat Patyplercgdls o el,.dressings are alleged to provide a
bar ri edesceibé@ i g_rg"asg?; F‘h?ggé@%jﬁg%ﬁ‘gjepﬁ? [ B¢ gswigndsdraasingaass whil e
bei ng i nper meabl e td 74 ?,“daﬁﬁ'ﬂg‘?%ed:tnwbecpiarﬁdﬂmrl?mﬁmf}ﬁtl?é"fféétﬁ-l%ﬁ? of the
wound. 5 Burns (1991 ), 17(3), 239-242, Dr Vartak et al describes the use
of conventional untreated regenerated plain cellulose film (Cellophane ) as
a dressing for bumgraft. donor sites. However the wound dressing properties
of conventional cellulose filmare |less .than satisfactory. Dr Vatak

sel ected such plain cellulose filmas nmuch for its cheapness as for 10 any
opti mal wound dressings properties. t!S 5,558,861 (assignee Ajinonoto Co.,
Inc.) describes a gel of mcrobially-produced cellul ose, characterised in

g, " o o



20 EP 0197969 (Bio. Fill. Prod. Biotech. SA) = US 4, 93¢ Nbvembec200és a
process for the preparation of cellulose film conprising the steps of
prepari ng ﬁ’ cul ture medi um havi ng ‘as-nutrients sources of nitrogen and of

car bohydral'® *§38%i ng this mediumwith a culture of acet obagtgipySRESI €5
Xylinium incubating the-culture at te‘r’rger atures which perntt bacterial
activity for a tine suitablé to the final intended use of the film and 4.
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optim sed properties described herein for the filnms of the invention. The

present i@Renkh me_Qr all of the problens described above with
met hags 300%?{ mﬁ?@%@%%ﬁ“ﬁ?{g“ v PE A fesgribesclavidloarded padeyssivl as
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char act erQ8iPHVAIoqgiga Y Bempatiblaliquid. CTHe ligoid-l8a lye i@sﬂé?iﬂséﬂéﬁrld?@ i) gl cal
met hod areb &deesaingadr ih bite : ‘ a nds. 0 venber
2004 340 CrigdARt YT/ 5301?%?8 cafespitdphs 2 1RHle égl-l SHiNS Rave pagr adbeslar to,
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pr ef er abl BFORGR IRSTeWtapidherskirnt Birgl £, alédipsioly & Wiisro-Mghnibhd dRSS des ndt
measur e ofatisfeetanihs prodddi Gk ?Q%djﬂr&ﬁ@ﬁ'e&“%' stability i.&, winkleability of
5the film Low winkleability |eads ™ ess bl ood pockets being fornmed and
hence | ess pain. |I: Wt flatness herein was neasured in units of tine
(seconds) in the followng quantitative "blue spot test’' where 0.2 ms of a
0.1 % Met hyl ene Blue dye solution in water was spotted onto a glass plate
using a mcro pipette. A b5cmsquare sanple of filmwas placed centrally
over the drop of dye solution. The tinme taken for the drop to be absorbed
was neasured, 10 the faster the better. Preferably the wet flatness of the
filmis | ess than about 30 seconds, nore preferably |ess than about 20
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t o about ndde pteferably.nohQvolRf 2n ' he. films herein were neasured
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e

pain to ¥ Dgcelvigse iim pkihe present isventom asimprises padiotlatsmatemiiabed.  The
filmcan be applied once and the dressing does not need to be changed.



The filmcan be applied-delicately over the injured r3QNovembeh28@tse of

t he opti mwedhipydshace roughness ity canbe readily but rapidly positioned

adj acent the wound with a much 30 reduced tendency to formgife lgige.‘s or

bl ood secretions between the wound and the film Once the filmcovers the
wound conpl etely, the filim-quickly absoBbs exudate fromthe wound and this
process is enhanced because of the increased filmsurface area due to the ‘
roughened Surfﬁ%@partm«gsr F}i Imallow the exudate. to coagulate within the"

filmand thus form a 098 PseIeRt éman lsenduint o1 REE " tjion can
al so occur bef¥p@ntofdhesaialditra; 35 has penetrat ed t%\dg’g} P?’rﬁw? 858@%% bybot h

in the m croscthpipart -Sd etween the particles on the filmand on
the wound surfgee, Jhus t ﬁl S b?*ﬁﬂﬁ%’l)’aacaé%% Phsubstamtialiy redn el leasdrRRL Y i ©

| osseg and subt tgg]qérgﬁ,)?n educes the risk of Infection. Additionally, since
t he nerve endi Inegodiinie e the injury is inmred atel
reduced. 30 mmﬁh@'ﬁbgwm gigngg%l'Ggq:lgw%mfﬁ%%gbwi§ is fromabgut?ls '
The film therefore, nakes it possible for the epithelial tissues to regrow
si nce th?”tmaléu{'a%a%% i sol ated and contami nation is avoided. There i sﬁno
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mayogl sq, %gﬂ’ﬁéi se,other layers and/or be a |lam nate. Preferably the
particul &t f&shanicakstalibty irf thendry Baitdib@ aldd L mfeﬁﬁqch as cellulosic fiber,
wool pulhgs %Wﬁbowabbmﬁﬁnisé{&??gtg% e ft‘i’éﬁﬁr . hen%ﬁ_n or sisial), synthetic
fiber (gMahdasmdd,scose, 30 pol yeste 10 T8I by WOMR)aaf @t deaspabbitc! 880 of  any
shape sy Qa%l%‘g? eg%;gfpﬁgg/}?;mznorphous particles (e.g. ground cell ul ose,
cel lul ose™sp . ig VI ' . chitin, super

absor beNBP@Id1Iapding)l at e powder and/ gfﬁlg]%lr d\ygﬁvgﬁﬁ%gé&g\eﬁ%bﬁﬁ“ﬂ&m@ﬁt?r Mbst -
pred®@rably the particulate material conprises cellulosic particles, such as
cel I ul OW%;J%?%}& il_’{;{g:tece_l | ul ose fibers may be substantially froma wood
source) réie oty MG e By S The cellul ose
fibers Helgtivelumibiag era). | @iy, éerrléd@g* dho %ggtt‘%lf l@)%l)%ﬁ %%ﬁ@ﬂd@}@% onal |y
the par bhehdloBo ch’i al I%oes ﬁg{‘] E’Bf?ﬁi’?gﬁewm{ﬂbﬂm fdrolis froomsabolit RBY %0 | ess ,
than 2 gmin |en - Mo Breierablydem atbuNasemheiou8do (dEFQ:# &Qﬁ%ﬁ{bh}z The
par t i cul ST'PaR4t €99 t abowy 1609@/6@aPALS RENOLLTLE %f@ﬁ;e’ ol 1’0 Ny’
cro¥s-1inked gel atin beads (such as tﬁs&%e aggP‘ir’TLﬁﬂl*@ Yk cial Iy from KC

Bi ol ogi gpd . der the trade nane Ceil -Beads); charged group-added
pol yacr #é@glyﬁga%é”‘%{lgﬂ%ﬂs water Resweabiliy, hfe CRFBEI SN0l {a?egbrﬁi\é'ﬁﬁ d

Co., USA MBfitRsharpia reselkenoasre§iie 4ahddd st ARTHY S LY AG. PEA0S ch as

t hose alumidiah(RH QeS| ér%%tﬁgn} Nync, Co. & anghd0%relgtiveanane

Bi osilon); dextran beadg@zsuc dfor §ilpa pnciibledn\entethavatérahétiiod fop Rl oW
Labs Co., USA under the trade nanme Superbeads); cellul ose granules (such as
those available commercially from Watman Co., UK under the trade

designati on DE-52) ; collagen-coated dextran beads (such as those avail abl e
comercially from Pharnmaci a Upj ohn, Sweden 10 under the trade nane

Cyfodex); and/or cellul ose acetate hollow fibers (such as those avail abl e
commercially from Am con Co., USA). If the particles conprise fibers, the
mean |inear dinmensions of the fibers are preferably fromabout 5 Nmto

Y



20 thickness) preferably orthogonal to the mmjor axis30Nevemberngt04

t hi ckness of a filmof the present:invention muy be up to about 2 mm (e.g.

if . afoaned filmis .used), preferably up to about 45 Nm before

i ncor por aty QRYE8Y he particul ate additives. Mre preferabl pctrheopygspge

thi ckness of a filmof therpresent invention is from25 about 20 to about

30 Nmas this has been found to conforf better with the contours of a .
wound. Preferably the filmof -the invention is provided in a formdirectly ¢«
suitable for use in wound dressing, nore preferably as a sterile and ‘ '

packaged Y& fific dyatsrabliatie WITB0sTithe diyaimSs fBmaabdtt S660 to Bt Qfo@bgﬁrﬁ‘% y ina

f or m whi ehorbgsefeabiia r ul,af ory,. approva or us€ 1 n 'such
an appl i %ﬂB{”gE grlgf gﬁgﬁy%ﬁggﬁs%%?bﬁﬂﬂ/@r@s@ﬁ‘ﬁﬁg‘?ﬁ?@\%@(ﬁ'ﬁe WBHPIRAYs a
sheet - | i Ke Sutsd) PRIW SR ARPitsiB{gide Braferbly front abiout Fbalabowtds fald highed WATESI ¢
beads and‘ﬁ@j'rthﬁisl@mESfiImMmmry.onal ly may further conprise one or nore
pharnkceutically-effective active ingredients. Mire preferably the fil m of
t he prese[rp]éei nyenti %n i ncl udes as a conponent thereof a regenerated

cel | ul ose \M:rzﬁ?ﬁé” FaRonahnass of st fimthesdin wae relasded usingraobéadisg Galge

or gani snéswiesaribed In theeDN ENG30Rinsathdg/ HHach 0 004, WO
01/9168! tHIER@onPRISt 1013 abdid @f sti l Lfb ﬁ?‘%‘%r e %@%%Egpﬁhgégsgé

i nvention thene is provi d a5 250w o0 0 ity y Moreprefesabily frem abd 20149 abewtioi si ng
a cel | ul 031 ¢"f { PR Y eiprRblyfrem anput 30 torabiouh6@us dastr i bed herein preferably
the 191 m being sealed inside a sterilised tanper evident pack and/or being
associ at qeheWhita r L Qns. for .use of said filmas a wound dressing. 5 A
vound i gasL o f.?‘“fg o She. Ao L3isit Verdamprutednpace spbodoRidhazpeeiasas
conpl ete ] E;‘rﬂ;t"lﬂ TP 8 drreferablydhe bazayalos of the fiml is dinngbout 108410

dr essi ngaba %, anorergvefandly o ' o, ' i ficial skin,
convent i @0ad 1o/sHHRel76Y, (ransvsi ngsy [e.q. 0&3%%%&3??%3?2@,aﬁtgﬁ?fgfgs&l%ﬁgﬁtaﬁgufi ke],
humap. skin [e.g, normal healthy skin in situ or that obtained from

cadaver|] ;Q1(]§'0 protecting material, skin graft [e.g, autogeneous, allogeneic
and/ or d&nygEn peymiabiityl IeerskinnaAhe i syl F ’ y
pronot e pagrRNH qire%ebgol)(z?ri der}ﬁ‘r}ll'[%jsj anal %irj\r&géetﬁﬁn?/asrggér%gﬁ gﬁﬁ@ggﬁﬁg{ g?““f%%p
wound. In a f Lbrch'er aspett of YRR PeFragbility phthedim dniromrahayt 0. 1itaapeut 30
conpr i s_eé’”é et heRI, Fere B"reéfprablv_rig)nlab@tdetblabbmsﬁmcm?) . dttee, mesteterably
compr i si A Hois Lapaboit 10 (Hnt8a8IaE RpLaliy RSt § ARYRfAPbad N 3
subsp@ntial |y non-solvating fluid; (b) incorporating pafticulate materi al
into sai ggf# ui 8 he a&rti cl es being present in an anmount of from about
0.5%to aboff2 B fwsihgninctukdes leplddtivisdr, nanslpRferablg i anlduRe dbmtibsRNSi on
of the pdots td ebodl Bove, HMRL brdf&28 ishyol i f a |G t bout
5 mm ang{G §rx‘tn|égq)ien$n ! he;rg’?l | u oé%&gtfhz?s/_l ? Brvurréégﬂlt @g%oc?e%mé)%ggﬁf\. Poe™
supporting. celTulasi C T HRRA Mgteriab whinbsie siompatible with souad diessingsgies ed
sur f gces SFATRIG L staptallynanitoxit i thermm@rritalisdds Fovlesampld tab plastasiatrasl g or
subs2ant isalektedient sabita? JiycRAS b L ACL Rl S olhthiBndaal ey F ed
amount s §{ yRALLILIES \A@E?L I }R:?%*g&ﬁfr%%g{reﬁ%‘}f %#%’of?ﬁ %ﬁéﬂ‘t’i’ﬁe&gf’ﬁﬁa and (:g'i}a:[eﬁcg o
ranges given herern F'er s [l fi%byoveightafiselidss in the film However it
will also be appreciated that to achieve a given anmount of particles in a
filmof thieas beemiduRB that thaBY, i reater amount  of
the parti |%n4]%et Wﬁ fluid inth%(_fa%g% @%%%8‘6%&@%’8&8%5%85%"& dit e ?%3@% of
particles (?UI_’I %@Eﬁ S B §oK8ed dreg§ingsui t abl e net hods of i ncorporation can be
gs ed3QucH h&sﬁ:gsi e isoredoced tantehag tofriblkle vﬂﬁdh; legdld 8 Rosadsibdd pse&ev\ﬁb&h ﬁag
e i ncor fermicehdepte sy e fidm. a regener ated net hod.
A preferred fﬁﬁg hod Liﬁs.t@%ﬁ&vﬁeﬁféﬁo%édyﬁﬁ@Sh?ré?lﬁ%h 3)2]‘“%!?%1&&{, ng cel | ul ose
filmin which case Y PPIUsde water (arrdiertionally owygenkysiseay maiiina helss1 30
Novenber “QIDM SPUTSEROT BGE/DD &llow exudate to evaporate from the wound in a controlled way '
to asd. wound healing, whilst excluding substantially all micro-organisms from the wound.
85 The film s able to adapt its WVTR to the amount of fiuid present underneath the dressing.
Due: to this intelligent water vapor handling property a substantially ideal moist wound
environment is maintained and cell growth can be at a maximal rate.



14 The cellulose filmof the invention may al so be us3d Nevember @004

suture, OwoRliphdkg necessary pr:epar{;rat.‘ij-..o-n:, and presents a high knot strength

but preferably such filns are used to prepare a sterile dr?éf/'l-:ﬁ&{/da'i'g form

suitable for application to a wound. The dressings of the presen nvention

whi ch conprise a filmof the.present itention are perneable and 5

biologically inert. ,.: Dressings of the present invention may optionally #

be i npregRakpd Wi, one or nore active ingredients, such as

chenot hey apeut] c° agehPeHcedandanciito alipeot & nadis ey, i i whi ch may be

fluid, pk@&@raé’lﬂcyntﬁbadmundpr eam or |liquid. For iur?g%g‘lr?ctég'%?%gam%%sé?rﬁas can

conf ai n Tie ripo-elghaRg i cs _such as butanben picrate, |idocaine

hydr ochl %h\%@e sl@rji; \pger 0C alg%te&’?h%@%'ﬁ [adsior RRlieyattitor dmsist irkesl] RARERAIWINIALLY

agentqs ?#r(]:mgas St 1581k Aed/eewblindhesling cl es, silver nitrate (0.5%

sol utd o™ [ﬁaﬁgimﬁwgateémﬁom&qm&'r % suspension of p-am nonet hyl benzene

sul f onanbetefiisno ﬁaﬂ@%@ﬁné‘kégﬁf éi QJ éﬁ%'reégﬁo Bé%ﬂ@ﬁﬁmﬁfléhﬁMrWimHeMﬁnt he

like; anhihiftdcs such as JEPYGIORS o thedwelic care moviesmyci n, tetracycline,

peni ci | lné/%h bt { With $9bsfaniigily tevsaicaringi gnenycin, erthronycin,

ol eando R Jinarsdnate bl iaksn-tRpbisiath sLer 0L ds such as predni sone, -

dexanet HiaR&ndaEAE éli.tﬁ,ona) a@mﬁl’?‘ﬁé'e'l‘?‘ba‘? @Hze}mleslmhn%ted@ielhagﬁ\ase,

i briyno N, . desoxyripon dllklose canduliRBY i

f1 brygnolysi, e EPEAQ Brogkiee sich ¢l 888 %o 38y prepare

anti coa ur@a}rll § ght Pi‘-'mﬁjal agents, such as isopropanol, nystati ﬁ

m conazolé liRét exsynazedngic bUNALS nd. the |ike. Nonwater soluble

medi camemtifr siehc %%tegiva,e\{@r sﬁ%g’ﬁgg‘?lﬁ%"e&’r gﬁfﬁ‘?"éﬂ’b@’a’tﬂqﬂ yiit dpesrsexipllabl20

nonaque i nt ment  bases Rsblese ehsy dedpired oh Ghé na {Im
Hda WSREN A GridiRold

The quant)T§9ds a'FﬂéJOaﬁi@ueemﬁdafahedme@ﬁéﬁiséx%%m@Jsﬂhg, agheqvt herapeutic

agents or additives which can be incorporat eo[ nt o-tE*W®lessi ngs of the

presdnt ORI AME L of caurse, be dependent upon the particul ar agent,

its sol %%Im té a%%g %'lk?,ea%aégs@m@ SlulostiBimsasit asies. | n 25 general ,

however % ?gnb d'é‘?ﬂné’nwfefﬁabérrmypﬂa)ge@dwge@isg erapeutic amount. This can

range frBeiiliboan beCagNod a¥%28Hs | r_upwar.ds to about 40% and hi gher by

wei ght afeskig. film Additi onaﬁe gﬁévégif?'f'é&"@ﬁf’”%H&ﬁrﬁ@%fmwemo'ra:cm'gmmhmdand/ or

medi canﬁ\,ﬁ%éh%hta)e agtj(;ed to the dressing which can be transported to the

site of "apprigisiat ise tim AMONBBHdIE cIBbEL § e (ence, it is possible
Then g ; : : urface,

to 7 ovlbefiovintrsiy sdretipl yad {Ogﬁ%hé@lw o5 TP s D Siese. a0° e

i i%e used as wet or dry dressings in

dr essi nPge gfonb@ﬁhgéigﬁe fhﬁ‘l nven
combi nagjon with an 8E 0 &0 the waupdokduvgs trey promaRyt; j i r
exanpl g“eﬂY?Uf‘ngeag*écaay sealed] cer dressi ntgg\/\hi c% [ gﬁﬁ'gﬁﬁr ?ée}gist%?%\ge%de a

wound efik filonceenibe eupbUgG 1e,growt h of new tissue, the dressing may
Pr ovi deingpeb a8l 58 lyollDi s?wggég\?éﬁc%ﬂr%&& riTspecknY whichrellansvidgalensur e
an anti bﬁ%ct erial envi P ERGHE remov! ebtheriessingtdne tlﬁwsetﬁgg’éinitﬂ‘t‘r?eﬁaiﬁgrﬂ apfyi ch i's
al so i n%w;%'fg?oé‘ﬁn\mfﬁhﬁ woumrd)lsgetgesol Ut i on contai ning an anti m crobi al

agent, imecaael apsead n ul cer and covered with an occlusive film
backing to prevent ng\}/tapgpg%l%gﬁﬁb%grﬁﬁ?@ﬁg?%s Reldeediie bdohasgey. A wi de

vari et y’l;h%fzfg%al | ms gggg%gee;ggg for ;Jse as optional bac]Ic<| ngs ;o,, | OI30
Novenbe L2y IPEIBRERLL 406 135 e. ... for a wound dressing
of the gurfeserighmesyt édibd RGIHIE, ‘ftfge?}@ﬁ%?é?” B Peravse efdhe optimisetde,
polapet %‘%ﬁ’ter%%hgﬁ O@I ene, dégﬁ'f/té?ﬂtﬂymlt@%@dawammhewom Wit Besh

pol yvi &yq{g CBI or e’ " M@Airdybblesar btoedaedrederd H@Wb&ﬁ%é\b@\grﬁ(gn’dt é)}ii i met hyl
it e et vl T A S v T
aci d, avodintlaad ik Brocths; Lng, film . emef the

i nvent irgRHREPY 9t hggﬁlssg@@?hg%*ﬂ%qaﬁé%? the inweasedifiirh aatiasy d1ga ansidane (€. 9.

i1 the TiIE T %“r"‘eg fien alfowss the exticdle foyooBgHIERCFHIIEHH AR f 1l Ui d. in
ongae nfddiidee hetwsentihe ﬁlmnﬂﬂ&ﬁé’ﬂouﬁd‘%?@{fi ‘@ﬁ cfai,,' m mcéqsé@fg%%b%vggt he

ar othas penstr=s k&N e adhesive C CgNElze g e @xuaadéng )
whi ch Mizfé & ur}{ég”@f S%@?’? rf?‘)E'E"‘I'?énﬁ'lﬁlﬁicljcfsccllllie spatesatisting betwedhliBe

dr essi ngs ogoﬁ'h edﬁ@s@ﬁ%ﬂmm@h@sbﬂa{@.mwnl{ | ch |iquids may be
" nt enaBirermlesiiye - nBiRd e mits
e wrirsalsset and ueghidly DU 3o ) PECULERl Sy, tonmonns O
dressi ngs may colrr%ri Se %I%teéegﬁ)ﬁ’%@ Pl elinjyuiis imirediatemyehgenat er, sal i ne or
a water/glycerol or water/polyethylene glycol solution and are not covered
wi th an occl usive backing filmduring use. The products of this invention
may 15 al so be produced in long |l engths for use as burn baridages, and in

| arge sheets, i.e. 3 by 5 feet or greater, for use as burn bl ankets. Cold
packs for burns, as distinguished fromburn dressings, may be provided with
a renovabl e insul ating backing for an optionally liquid inpregnated
cellulosic filmof the 20 invention. Cold packs are chilled prior to

.
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may be.incorporated in the dressing if desired. For e36iNdvwembgr2004auze,
rayon net, Dacron or cellulose nmesh. or -reticul ated pol yethyl ene can be

| aminated with the cellulosic film~ 5 An additional optional feature of the
dr essi ngsW8¥01fHe8lpr esent invention is (heir ability to abspehebdiwisgosf rom

the wound site when the dressing is applied. In the case df bum dressi ngs,
noi sture evaporating fromthe dressingimill tend to be replaced by fluids
exuding fromthe burn site. Preferably, such a dressing is covered with an -
occlusive filmto prevent the dressing fromdrying out while in place over
the wound. 10 The dressings of the present invention may be sterilised

° o > prase toclaving, jrradiat
Wi th coﬁz’g“fgém*;f%?ﬁa%“ﬁﬁﬁﬁégeﬁ%ﬁﬁﬁaﬁ latRoin & raaitiedhs e lsThe
dr essi ngs 9 9"0 B pREGeton fs avoideid) Jhiatsr iswoi nemkbsitysto ahargerdiessingss sipcaof

O e ot cocairs fn t > HoaRPHNGRTab rilly, e fod® BkRgEe 15
such as po vot %ﬁ r g‘lrﬂ?e. : Jelgegcfﬂ%@H?QS&Pﬁ{h?‘?@ GH 59 celigse, Bbers @npior, geyingy

i rradiat i61'95% ﬁ’@@oﬁh&éimmamhafomnemﬂly tromlinerbtdintisefvichpdasagt nyesygi cal
pr oduct s UnSesiredineedizinalrdclibh ofBile MRUSH.0 R XY wBihs REsd Lﬁ]'[%:élb ﬁx%rﬁreég&b%bﬁﬁ W th

no adver fac T ssings of .the present | nve
constr uc?ggﬁfli&éag%ﬁﬁgt%%ggé gﬂaaﬁ@@fe g‘? e Pag‘?ﬂi: £Rf dRAvass B9 rafiguden the

i npr egnat 8PRAPH &'eRari ety of physi ol ogi cal | y-acceptabl e |iqui ds and

medi d8@nents to accommodate the requirements of any particul ar application.
Addi ti onailas | f.the present invention materials may be used in
combi nat | 6’#?%“% P&’Féﬁﬁ%l% o ABF Mok e b stesilsed da pny,senvenigntwaynl mayd nay
be used &8 ﬁtﬂﬂé’dﬁéoﬁ%mgﬁﬁawm,iwidad@bszﬁc_:tdrreqasé rpeciahcofdiiigsl Tde figdhes ve
at t achnemtetemeined pensdmiy o L€ 3hBG ORI noRIcERE WeidhP AN RD IRy
conpri se aap?@diété’ﬂ)ﬁsihﬁ%i{ m o th&ﬁl_f)resent, Irnvention sealed inside a
steri *Si sed 't anper evi dante pXeRn SRV B additianete vwther ispseificqtyeies! f or
use OP s&N@reCieriaioss a wound dressing. 30 Many other variations and the
details of construction and conposition will be apparent to those skilled
in the an iations are contenplated within the broad scope of
the pres eﬁ?@%%véﬁ%?%eﬁ%@@ fRdnay EEHOCEFE@ ¥ anyveanvealiprat nppranigraliolgpical

dr essi ng "B#2"6h & Rsplered collusiilinds pioduced tatragehavation oi nagiriinglitossdientlany -
Anot her  aspeetusiig e welVi@BvnClilsdosel I6cARe Riord rpggflse!'ér!ag\?gr#ecg%lghop@reogouﬁ‘ 3

presept | i n a nethaod of preparing a d esen

i nve%tB i orﬁEs %ﬁg%soﬁ%tb’n%’eﬁub?@@ﬁawwr §4¢Bas PPoERAIr-0619~ 1~ Anot her aspect
of the invention is a method of preparing a dressing of the present

i nventi oms welngs igsl Ll kS . cel j C T A+ he
present id;\ﬁ%@éé pﬁﬁguﬁijéé.tggagﬁtﬁ%ég{ 8&;‘1?(?5:11(’!1 ﬁ@dg% y&néﬁd%ég t@%n%%”ﬁ%@ﬁ?g{ gH]t
will be apprem%l%?:i SeRY gsquuﬂ%wﬁ iR the o qf fisn Brkingangdvdtidareicapaiitionitar e
pri mar i | WHEHidieRsnd, sucluae sbfietdrs, dritiedtaticd gants) RAhEios SoaGw st drelbr emiy be be

T, broseiia mionts o et poviorefariteRnpRnsle L BAT! the PhLPRIE o'\
fol | owi ng o ﬁﬁarﬁlefq %g%?(h‘ﬁb“@é’ a9 compsise oler iaveroand/pr be edaminats. onl y.

Exanpl.e i A production machine was set up in a conventional manner to

roduce r w{h@ob I g I wel | known n te viscose
get hod. TFﬁg Vi %o %E%Lgﬁhggé tgﬁ%é% |t%%ﬁ1045n(¥%¢{?§fﬁqm§c§?u® g%:%eﬁﬁosicﬁ LWt ant
film had B F’s&8@?‘5?@8"%f’e@%ia‘glﬁ]f%?er.meW@w@';ﬁésiglo,cﬂynb‘fetinif@ar (suplupe visedsaul ose
fi 3er’3§' i mwﬁg angiforpyaniandior ffémaesh bf a]fy@rzs,gaﬁl@ E;@c_:l‘{ é@%tﬁérﬂ&ﬁ%&@ﬁﬁrﬂ@%ce f
anda were i 0 m an_aver age. I CKNESS O
17 N TR PO oS, SRR T bBals oPbSARTRG, HERGE 20
to the exd¥itsiH erd%%wrmw@mtmw andfer silverazine zeblithyrarinlds). Vi ;
bef ore cawtienply iepatiduldtamaibgalidomiprisad GalRlosichsaribied Hush @8 cefoRadiveré.ed to

produce oy iLght of .fihers (as ercent age aof e o
regegﬁaéeﬂd§%§lpmza%élgﬁ sgﬁéﬁy@ﬁt ug%?l‘ﬂ@qfq"ﬁﬁl qqqaﬁc?ur%if%eg%&ﬁ air?ﬂ?t e of
30 gritYz. B 2900 SRYECS| Hin seliulosd finkrmsimay atsxbavesa bgnis eobienbof s tedsitl Spdwr ol
(60: 40 bywsigitgQptiasallydhé ganica@bteindt6ia Hosd n&%ﬁ@fdsé R&n-u eggmés@% lbgd ose
content, tﬂéh@%ﬁg\@ﬁléﬂ’% d info reels. Exanples to 4 an ma A The above
injection of fibers I"nto the viscose was repeated, flow rates being
adjusted to produce filns with fiber contents of 7.5% 10% and 12.5%
(Exanples 2 to 4 30 respectively). A conparative Exanple (Conp A) was
prepared as above without the injection of fibers. The exenplified filns
were each tested in the follow ng ways: 35 To establish a quality control
test to determne the level of injected fiber in production, the filns were
tested for haze val ue using a Spherical Nazeneter nodel ASTM D 1003. The
results exhibited a straight line relationship when plotted against fiber



619a To neasur 80 November 20@hness, a
30 November 2004 }s/\DeOl{ gilgglaspcgésEE?rlggd iﬁ tge DI N EN 53108 nethod. 5 To
Egggbf:na@;{ggf%n arrlrg di mensi onal” stability the }‘o![ ! g\r/]\ll P%P%;\ﬁ’:tg?]\‘/'%i%‘
: u

devised: 0.2 nis of a |0 : -%I_\/Ftnhy;?rr]n'ecigougi g)e/tet Z? A 5cm square sanpl e of
spotted onto a glass pate usl, '?he drop of dye solution. The time taken for .
filnhmas oo ngﬁggglaagvﬁgted and any evi dence of 'pooling or mLink+|ng
i e Pl esnacocssn 0 T b Bl ol

ool o oo AHEERE S BIB f) KE ool B, L e e eip s0re
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ot O 1S AN AR oo Curramk wokscaertors oty &
\ébund' S hng?); |dng$°5'1r‘f‘é b%?d%éw 8athase awailable guramarddNg HEREESHIYES E@r USA

appl | call SR (6P draRsimersoorSuperiadan Sut gk MO e

Bl Caudpr g oo pahBH e BT Gacegionaton DByaprooldimpeiates 0 ¢ he
E)éﬁrml gi@? i{résrpgﬁaﬁ@t“%ﬁéséﬁ%%ﬁw;a@@ comrérofady $esT pﬁé@%iaaﬁgjohﬁfgﬁg%%et ween

t he? res E&_‘?fgt SritRden Bame UBytoddyeardlo &élu%@?gatc\@'?vé;%ﬁ%\fé%%%g%e(suq&gg fﬂ@ﬁ@h
'adh]?re:az?.aﬁzag‘?’gsgiﬁgqg{gﬂéﬁﬁg}s{:@@%ﬁ ﬂgﬁ{?s not di splaced. Once tlhe ?Lessi ng

urfac . e

;SS appl i.ed to _e}nd conpletely covers the wound, it gonglesitggl >1/95‘e<r31- s o i ng
U v e oA PG T FERILLEISE D

2 _rrephaﬁfPQiaIS }a_rnstoaélt)@_ﬁ% g“@f’é’%"f@%ﬁ? APl deoam arﬁ’@ﬂtﬂsmnyita abo®rd nimd@bst he
e Uabﬁeﬁ?@ﬂh eaA&JQU?%SHmﬁﬁQPWHﬂﬂ@pm, fok exampRifloh bbGA My tosaﬁgw@g h
i coel B B TaMeRRRI 201y tosatidieBd WhPalghdhinShi Sedtd ef only a ys. he
dr essi n§"sBén _ 7 Hn ! a[oo% u%PfW? (SHRD &8 Iepgtisamd from

neV\Ahy f@qudo.emn’ﬁ ?EF&TStdgﬁ%ﬁggﬁ %-Pfe?my fieEsabay Shas thepoutiBeNpN Sfost
el Q‘gﬁﬁgﬁgﬁ&mz@e out 6T oy bt iexample grdrﬁabou?a%?:gﬁg\sﬁgglﬁ%o%rmﬁ;s' ng
Cor%r: i@%ﬁiﬁ?&;ﬁ;ﬁ}g ?ufgbltuéhlr'?%é@g {E‘Ir\’l"ﬁ%’é?a\’/‘ltsﬂ uehe pp lﬂb@rsfii@rrﬁtqr[)nri ts ggde
B?ra non i crobi ol ogical %Fﬁ&a i@aUREaXE- vet flatness |ess than abou

cond
Se sThe average thickness of a film of the
a foamed film is used), preferably up to

additives. More preferably the averag

25  about 20 to about 3¢ Hm as this has
wound.

Present invention may be up to about 2 mm {e.g. if.
about 45 pm, before incorporation of the particulate
e thickness of a film of the present invention is from
been found to conform better with the contours of a

Preferably the film of the invention is
dressing, more preferably as a sterile

30  use, most preferably in a form which h
in such an application,

provided in a form directly sultable for use in wound
and packaged form capable and effective for such a
as obtained the necessary regulatory approval for use

Preferably the film of the

present invention comprises a sheet-like substrate comprising
cellulosic film mod

ified with cellulosic beads and/or fibers and optionally may further

36 comprise one or more pharmagceutically-effective active ingredients. More preferably the
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S tothe film of the invention through the use of adhesives, mechanical fastening and/or (e.g.

if the film is impregnated with liquid) by surface tension of liquid. inone embodimant of the

invention, the backing film may extend beyond the area of the dressing and be adhgsive

coated to form an island dressing which may be secured directly to the skin of the patient.
10 If the dressings of the present invention have absorbed liquid such liquids may be intended
speciically for use with burns to provide for evaporation from the dressing to provide a
cooling effect over the wound area. Such dressings may comprise an evaporative liquid
which may be water, saline or a water/glycero! or water/polyethylene glycol solution and are
not covered with an occlusive backing film during use. The products of this invention may

. also be produced in long lengths for use as burn bandages and in large sheets, i.e. 3 by
5 feet or greater, for use as burn blankets.

15

Cold packs for burns, as distinguished from burn dressings, may be provided with a
removable insulating backing for an optionally liquid impregnated cellulosic film of the
invention. Cold packs are chilled prior to application and do not initially depend upon
evaporative cooling. The cooling effect of the cold pack may be extended by removing the
backing and allowing evaporative cooling to take place. Cold packs additionally may utilise

thicker or multiple layers of film of the invention optionally impregnated with liquid to
increase their heat capacity.

20

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 ym 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
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.

30

35  While the dressings of the present invention may comprise a single shest of the cellulosic

fitm 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
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.Another aspect of the invention s t

Y any appropriate
method such as auto-claving, irradiation with cobalt-60 and/or electron beam and/or
ethylene oxide treatment. The dressings may be pack

with conventiona] methods for p. i
for extended periods of time with no adverse effect,

The dressings of the present invention may be constructed in a variety of shapes, sizes, and
thicknesses and be impregnated with a variety of

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.

Many other variations and the details of Construction and composition will be apparent to

those skilled in the art ang such variations are contemplated within the broad scope of the
present invention. | |

protecting a wound.

he use of a cellulosic film of the Present invention, in a
method of pteparing a dressing of the present invention.
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present invention are primarily designed
gs they could be used in other applications where similar

It will be appreciated that although the films of the
for use in the field of wound dressin.
film properties are desired.

10 The present invention will now be described in detail with reference to the following non

limiting examples which are by way of illustration only.

Example {

A production machine was set Up in a conventional manner to produce regenerated
cellulose film from the well known xanthate viscose method. The viscose used had a
cellulose content of 9.3% and the resultant film had a substance of 30 gm®=,

A 15% dispersion of highly pure cellulose fibers in water was prepared. These fibers
were from a beech wood source and were milled to an average length of 23 pm with an
average thickness of 17 pm. This dispersion was injected into the viscose stream just prior
20  tothe extrusion die and homogenised through a static (labyrinth) mixer before casting into

afilm. 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?,

15

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 valye 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.




: 30 November 2004
983& ()-F IrF, 940%,& ()-F ). noM

10011 yHE, Y10% ?f‘pé%m% & () FS10% () - LyF$10083 ()~ | mnnnnnoM ()-F
IlgFPﬁag@@%(&&? L1100 ()-! 1109 ()= 1011 1011 1011 HHF, PCT/EP01/06194

SERALE JON L oop] qUr zX6M - - "()-TH i *10%p& ()-, 0
1T S 2 s 1411100 0 e

HE | . \/\BM ‘ . _ ' _ —0 0&' -
10111 Cod0% 78! ()| C90%& ()1 C=OM0%e () - Craioea 1) oY
ilcc):'ziydOWT&' () -j UVW7yBy9y: yKyi y} oP1 1] ;18%‘;‘0(31) Tomh L
2 L Ly Abapaate &'r@"eg?%%%‘%ﬁﬁi}%ﬁemm-w%&ammueﬂb@%e#g@?i}%%ﬁgﬂ?g“
£ Qe EVEMEmetiact | G 10% () -#} ~~?}[90PL 1I1\H, )

CTAY Y DxD&' ()-Z ! . "()-1uS1
o 0 1 T ()1 ssione - D200 ) 10°10. 101 Mt 0% ()-
11 i—l,510%'mé'a§ll(e)abéOl&%‘n"é‘ld(chrher%c?né sta ﬂity the following test was devised: 0.2 mis of
2 0.1% Methylene Blue dye solution in water

was spotted onto & glass plate using amicro
pipette. A 5cm Square sample of film was placed centrally over the drop of dye solution.
The time taken for the drop to be absorbed

was noted and any evidence of "pooling" or
wrinkling was reported. The results obtained are given In Table 1 below:

‘.
i

10
Table 1

.Eamp!e Fiber Haze (%) [Roughness Absorption
_ Content (%) (mVmin)  [Time (sec)
Comp. A [o 1.6 . >40

1 5 33 31.9 30

2 7.5 44 37.9 25

3 o 51 41.9 20

4 12.5 62 52.9 10

The following observations were made:
Comp. A had many severe wrinkles and pools.

15 Example 1 had many wrinkles and pools.
Example 2 had some wrinkles and pools, some curling.
Example 3 had curing which straightened, no pools.
Example 4 had no wrinkles or pools,
Thus all of Examples 1 to 4 would b

e improved wound dressings compared to the
20  unroughened film Comp A,

Wound dressings
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
25 aburns patient. A dressing of the present Invention comprising a film exemplified in
Examples 110 4 can be applied, after bleeding has stopped, directly to the donor site such
that no air bubbles or bioog secretions are formed between the dressing and the wound.
Dus 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. Onge the
30  dressing is applied to and completely Covers the wound, it completely seals the wound,
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10 10 3 A dressing according to either preceding claim, packed In a suitable tamper evident
bag and being associated with Instructions for use of said film as a wound dressing.

4. Adressing according to any Preceding claim, further comprising particulate materiai:

the particles being present in an amount of from about 0.5% to about 25% by weight of the
15 total fiim;

the particles being substantially located on or substantially near at least one of the film
surfaces; and

the mean linear dimension of the particles along their longest axis is from about & pm to
about 5 mm.
20

> A dressing according to any preceding claim, in which the particles are present in

an amount of from about 10% to about 15% by weight of the total fiim.

6. A fiim according to any preceding claim, in which the particles substantially comprise
25  cellulose fibres from a wood source, ‘

7. A dressing according to any preceding claim, which comprises regenerated
cellulose,

30 8. A dressing according to any preceding claim, which has an average film thicknass
of up to about 2 mm,

°. A dressing acoording to any Preceding claim, which has a water vapor transmission
rate of &t least about 1,500 g/m2.d.

10.  Adressing according to any Preceding olaim, 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,
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13.  Adressing according to an
about 10%.

10

¥ Preceding claim, which has a haze value of at least

4. A dressing according to any

preceding claim, with an average surface roughness of
at least about 10 ml/min.

15. A dressing comprising a cellulosic film obtained and/or obtainable by method
15 comprising the steps of
(a) dispersing a cellulosic material in a substantially non-solvating fiuid;
- (b) incorporating particulate material into said fluid,

the particles being present in an amount of from about 0.5% 1o about 30%
by weight of the fluid; and
the mean linear dimension of the particles along their longest axis is from
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 sub
25  least one of the surfaces of the film.

20

stantially located on or substantially near at

16. Useofa dressing as claimed in any preceding claim, in a method of protecting a
wound.

30  17.  Use of a cellulosic film as described in any of claims 1 to 15, in a method of

preparing a dressing as claimed in any of claims 1 to 15,

8. A method of preparing a dressing in any of claims 1 to15, comprising the steps of

sterilising a cellulosic film as described in any of claims 1 fo 15 and packing said film under
35  sterile conditions.




