SPECIFICATION WOUND-COVERING HYDROGEL MATERIAL 5TECHNICAL FIELD The
present invention relates to a wound-covering hydrogel material which is excellent in stretchability and
absorbs exudate from wound surface, can maintain a moist environment suited for promoting the
healing of a wound surface for many hours, and will hardly cause pain or give a damage to the
10regenerated skin in case of replacement of the wouhd-covering material with a flesh one.
BACKGROUND ART Gauzes, powders, sprays, ointments, creams, sponges and the like have 15so
far been used as therapeutic dressings for a wothgSlFAdeOMost of them serve to absorb exudates
from a wound surface to thereby dry the wound area and promote the healing thereof. In recent years,

however, it has been revealed that a wound healing promoting effect can be produced by allowing the
exudate to remain on the wound%@ﬁ%’&)qp@%ﬂﬁ%ﬂiWaﬁQ ﬁ‘%k/\%ﬁﬁg‘%}éﬁ in an 20appropriately
moist environment rather than by drying the wound area; the necessity of maintaining the wound area
in an gppropriq@W@A@@yEg@nent has thus been recognized, and certain wound-covering
materials suited therefor have been developed. The conditions required of a wound-covering material
include, among 250th&RS BIfsSH el HeRs it tRTaiARiMPg bty HagENdr isradisHsiiabenting
ability, bacterialigronithapbibiiing abiity,mgehanieabisitengthy adhesivanesswancdranspargncy. The
term 'mechanica| srength means ks woundseousring material wik 061 b disipteqrated even alter
absorption of exudate an will not leave fragments thereo dn the wound area ort the occasion of
30replacementuTiagfsfrarerreyyid pedairet s w thararEaffeessdosite s seachyaagadtbylike eye.

The kown wagereexerngnatarialscnelHgapeeethanedinas iy dmesligidsaRAinydiogels, and
alginate gels, ﬁgn%ngnothers. Among the wound-covering materials mentioned above,
wound-covering materials prepared by spreading an acrylic adhesive on a polyurethane film are 2
excellent in stretchability, but have no absorbency of exudate at all; therefore, when applied to the
exuding woung saitageothgy alleyy fluid accumulation to occur, whereupon drainage becomes
necessary. Furthermore, they have strong tackiness, so that they may cause pain and/or damage the

regenerated skin on St 6EEaROA ST fe PHEEMEHT (BT PEe BB EMESS 3khig)like have
Hydtacolloids sthéorthexu dates asta cesptuoicsirelisig of foydrophilicdcelidiacpartidies cdntained in a

hydrophobic bgsg and,NefefQie, daeysars.SXe Slaah i ARPQLDen Gy RAWEYRY dhey send; o leave

gel-like substance residues on the wound surface on the occasion of replacement. Further, many of
them 10 are s8Rfi-PENSPAFSMCIR FTORtRaMEBARENt, TEKTAG tHERT iMRURMT ob oL R7E WA Surface.
Furthermore, titey arestoad satackinesse sadhdidheyamay paudadadinanderaanmagesthdate
regenerated siin op, the ggaasion of reRIAGEMENty, o e VALNYORGRIS GoNtaIN AbouL 8% of purified
water in each preparation and, thergfore, they are rea?l excellent in maintaining moist environments,

in 18QlleviatioARIP[PAIRIGE 81868y Brfest eid f endirar dicyr Hewéhe rveycheissitths tackiness,

so that fixatiom®eieRierssHEhashandagesonadrgical fapes Aspraauied: Afmpesathasbeen made
to subject PVAQ (%flo e seg% Sflégh a ltéggtrgggt as exposure &gc(r)%diation ) thg th%tm Mqacqfuire
tackiness (cf. Ba ent Document Ei%nhow(ever, i Atkinaddqs Seranednarst or§/.S A glnaetree é)éls are
excellent in hemastatiereffevtlanddabsorbency of exudate; since, however, the gelation is caused by

exudates, a gel-like substance {ends tofemain PR s WAURR SYHace2a-theiRcragion.abigplacement;
moreover, since, they build pé) en systems, it becomes ess}a%ry to caover them with a film material

ne
for the purpos8 BFFioREERE (e HE AR TS S B AR PR AT praY R BHE BaRErRaY Groneh
inhibition (cf. Rétény DoouaredtShwth irnFherefarebal iyoundotevecmigsnretde lan htetialiras been

desired for whighyis,gxcellent, 1, strefehahility-andiahserbs fxidate LanDainiam a meiskenvironment

suited for promoting the healing of the wound surface for a 30prolonged period of time and hardly
causes pain Opgygélla%% JViHghot be disintegrated even after absorption of exudate and

will not leave fragments thereof on the wound area on the occasion of
30 replacement. Transparency is required so that the affected site may be
observed by the eye.
The known wound-covering materials include polyurethane films,
hydrocolloids, PVA hydrogels, and alginate gels, among others.
Among the wound-covering materials mentioned above, wound-covering

35 materials prepared by spreading an acrylic adhesive on a polyurethane film are



regenerated skin on the occasion of replacement of the wound-covering material with a new one.
Patent Document 1: Japanese Patent Publication A 58-87153 Patent Document 2: Japanese Patent
Publication A 4-272765 35Patent Document 3: Japanese Patent Publication A 2006-61263 3 Patent
Document 4: Japanese Patent No. 3773983 Patent Document 5: Japanese Patent Publication A
8-187280 DISCLOSURE OF INVENTION 5Problem to be solved by invention Accordingly, it is an
object of the present invention to provide a wound covéring hydrogel material which is excellent in
stretchability and absorbs exudate from wound surface, can maintain a moist environment suited for
promoting the beadinghefthewaidsittfasatfanadrolangetbpatpdaftimatand A0haidiyfeatises pain or
give a damage {g dhe regeneraied skin.an.the acgasion. of replacement offhie wouncayering material
with a new one. Means'tor so(l)vmg fhe problem A8 TesUl 6F intensive mveréltlga lons made by the
present inventORS ¥ OB RAFCSReR SeoLrs:-Coverng mrieskirss nentiopieacapoteeyitess fotaithat a
15wound-covering a0 ael thateral whigh is @¥Gelieni i phetchiab it Rn den RERtREHNG & Waund
surfacég, absor?g exudate can mzi’untaln a mc%!slgéan\r/ll{ ment Sl{léeld Eogg(rjggiotmg the healing of the

€ 0Ccas, 0’1’1 cplace t (cC ocumen . .
wound surface Tor & proionged p%rloqr%?rﬁrrﬁe and har y causes pdin or gives a damage to the

regenerated skin on thidysteasibndsf 2bptabesrivdatitiae woesidicoveripk ngaréhsizomithia new one
can be obtaineghhy;anraading a sydhogeal icoRtRiRIAg & watala solbie SHlBHS ehSerte-synthetic
polymer, glycerol and water on a laminated two-layer film composed o&gg)o%ethane film and a
hydrophobic F58F FH 48 (HAPHRE EOVarRG Fekten P el & FETLire BRIMERIHAT BFS50-2,000
(9/r2/24h) as eretistreciiny thiertugs wretiodorrasicordmeel avitmdi8 . Z 0208)¢ks12Bsuolf thepresent

inventipn was completed. Effects of nvastion sparkie wenndscoveringhydrogshmaterdakaccording to
the present invention has the following effects, among others: it is excellent in stretchability and in

protecting a wolPSL B shBEEX i Afe, TBSY AT&INtETRG MARLaBesviftnah saiat or
promoting the heakngairtlend/ounthsurfacehforegdongapetioliofdimbandoaizes afadpreehoausing pain

or damaging the regengyated skig.p0 e 06CaBion: Yoaplacrinank of Ahe- Wouadcovasing material with

a new one. Thus, the present invention relates to a wound-covering hydrogel 35material which is
prepared by sptBAdifyE ardgeY ContRIRG X WAL BITIAE SyRthe R VP SeriiTeymEte fBlymer,
glycearsl and watktyian@lafpadtedi v laydifgmitampodad af-a podyanethdnesidmrandegyidsophobic

fibers, and Sai‘ii{’{’l%ué&‘élﬁ%géi”:9)Q%‘Z&%&H‘Bﬁt%@%@@“&%ﬂr@%HB%E(?&@&@Q&{%Q&%%%9399

(g/m2/24h) as measured by the cup method in accordance with JIS Z 0208. 5Further, when the

support used iREMIHES A pOIVErEIRIA S iP RV TG AethicRABS P BLoBYSHPErE fpBteBitage elongation
under constantteachofrhi%elpghere acdegree:oh tsansparnergyndiiclrquakesaityiassilefto observe the

wound surfacerae}rel rQeDsOeC%urﬁe w il%ér‘}ge\y\éguggest%g%ceeggnsb%.mairpgg{gsggcipo n appropriate moist
environment. Furthermore, when ' moisture’ permea 1ilillty of 10the faminated t o-layer film composed

of a BBlyurethane film AHENRFEEPRGHICAEHS T dajhsteasiatifrtisstrangebrottscooy (g/m2/24h) as
measured by thecades s cbdotide sethedinaccordanceuwih dSekukQ9s stghietiacts as longterm
maintenance og 1%18%& ro riral\éeS r%orig}n engi%orp%%n\% 9”8' prev a{lct(iao(qnof sekin irrjst%trilogfdue to sweatiness
can also be obtained. en ttﬁe walter content in the hy(frogel IS %é)&% the wound-covering
material can havelagcapprbpraredevel Bnesciissduithys, drerhfateital vah Pearsrissthehesafect of

maintaining antaRiekepriaialy meish emvirapmentaptheswaupd sustace iand-the sffesh shareventing skin

damaging due to peeling on the occasion of wound-coverin terial replacement. In addition, the
mate%% Bacgcerlal anasmﬁl]gtr Ie;[ventlon andJ Q%_(]L eﬁl?e \%’%(‘:%l% 11’1'1’1181%{()%1’)1/%:#1; ?(%% é]tte

| is 20advantageous in can secure a hig 3B55BER
Document 5).

Therefore, a wound covering hydrogel material has been desired for
which is excellent in stretchability and absorbs exudate, can maintain a moist
environment suited for promoting the healing of the wound surface for a

30 prolonged period of time and hardly causes pain or give a damage to the
regenerated skin on the occasion of replacement of the wound-covering material
with a new one.

Patent Document 1: Japanese Patent Publication A 58-87153
Patent Document 2: Japanese Patent Publication A 4-272765

35 Patent Document 3: Japanese Patent Publication A 2006-61263



BRIEF DESCRIPTION OF DRAWING [Fig. 1] The figure shows the courses of changes in local
humidity with time in respective wound-covering materials. 25 BEST MODE FOR CARRYING OUT
THE INVENTION In the following, the present invention is explained in more detail. The
wound-covering hydrogel material according to the present invention has a moisture permeability of
500-2,000 (g/m2/24h), preferably 700- 301,500 (g/m2/2411), as measured by the cup method in
accordance with JIS Z 0208. At moisture penbeability3levels lower than 500 (g/m2/24h), skin irritation
due to sweatiness may unfavorably be encountered. Levels higher than 2,000 (g/m2/24h) are also
unfavorable sia¢enabsychrievels, théapeondestinface Ban :10713Ager be maintained in an appropriate
moist environment O¥R-3aa-RIAioNges Reried PAIME publicati RO Lrgtae resin constituting the
polyurethane film in the practice of the present invention is not particularly restricted but may be a
common urethane resin, for example of the ether or ester type. The polyurethane film to be used in the
practice of th®pseserdUrRBriBIISpENEialy has a thickness of 5-25pm and a percentage elongation
undesr consta@%qﬁgrgttg%neosromgaq;y ﬁ’&gﬂr@(ggane film thicknesses less than 5pm are unfavorable

since the mechanical strength is insufficient and the increase in number of pinholes results in failure to

maintain the wound fREENEEN FpAGHPRIRTY PhoR BIRAFSHHBIRN BRI tH: RGN WHeRthe

thickness is indRexeess Ofc2elpin ihie-peraaridge-alongation dtncehadistaahload sresmes less than

5% and the stretcg'ua giyrtg is thus i Qaifegé hence it.b(%crglmaersr1 g{gfjccult to %rotecct éﬁ(latwcp%r%d surface. The

transparencyeaﬁlslo ecrea%&ogrrll ) U%?&%/OI’&%%?, ﬁl%glcglmes mpos%%ggorgﬁlslerve t%e wound surface.

Usable as thePhgieh@phobice firsiine dlethamivated sarfhecpoly aretieleegtsmmiaredivestsrdnylon,
acrylic, polypropyigne.ardelyatbylene fikas AnenaHthessneratednglaminatrdiuasayesfilm

composed of a 1ola/urethan%at%iglm and hydrophobic fibers hu% roduced preferably has a moisture
permeability Withify eer%hﬁe PLES _GSV(%rllrrn%/ﬁlfﬁ?l ofe pr%fél%%lﬁ)/ 00-3,000 (g/m2/24h), as
20measured biethes dalciwimichlohidemettiod in accordance with JIS L 1099 so that a moist
environment suited fo{5qmQting the:Pealing QfdbevasRd SUHRCEMRY ZBFeE'%ﬁ'{‘fﬁU%?QJﬁ @ prolonged

period of time. At moisture permeability levels higher than 5,000 (g/m2/24h), a mqist environment

cannot be keBPf6HA F95G BetiBin AerivE TS SRR S Ao MmN T RO 5 1A RBDAd R Hace will
25herome lowel hévelscione hthan 200n@in2/24h) @resusiaridrable sineeclatisilich tevels, skin irritation

due to sweatipess. i RASSDILAAELce. qnéshealer:squble.yRglG of semi-synthetic polymer

to be used in'the practice of the present invention, there may be mentioned, for example, polyacrylic
acid, sodium PORERRRSRE ﬁ%ﬁ%{|@ﬁ@5ﬂ&%@ﬁﬁ&9é&%&é,°§éb@|wyﬁc%§éﬂﬂﬁ
hydroxypropyfeelliese, hydsaxypropylaeticallesesdydroxyataweslulnsemetbyleellulose,
carmellose sadum, carbpxdnyd olvmers,and N-vinylacetamide copolumers; hese can be yed
singly or in com%maflon of two or more species. In |5°ar |9lrjlilar, combinations of two oF more o
carBoxyvinyl pofynsersvpeacanibacitapanially Aeitrslirzecgolvaesplateiaindse arivietRise sodium are
Ef%fe”e?- 6 S?Iugﬁ%%m%%} @,femgé,ya@feﬁel5;5@19@%9}@@}&%15&@%%%@@%&;neét't;athe
ydrogel is prefer 3-20% by weight, more prefera -15% by weight. When that proportion is
cmaller than ST WE TR, B8 GER S0 I EE To o Ak TOEAELAT B Bt (RS et
patches, whetbas froportongimbéxtessiof 20y meisfurarecunfazbriatyl@sHue TheOnater-soluble

synthetic or sgypjsynthetic.Rolymer Wil BE 1apgerPs dissalved unifermlyel Nithe asl thesdailing to form
a good gel. The content of water in the hydrogel is preferably 30-80% by weight, more preferably
40-73% by welyHt %?ﬁ(@?&‘tﬁ@@éﬂ%@i&ﬁ?fﬂ&@ﬁf&ﬂcontent

Effects of invention
The wound-covering hydrogel material according to the present

invention has the following effects, among others: it is excellent in stretchability
and in protecting a wound surface, absorbs exudate, can maintain a moist

30 environment suited for promoting the healing of the wound surface for a long
period of time and raises no fear of causing pain or damaging the regenerated
skin on the occasion of replacement of the wound-covering material with a new
one.

Thus, the present invention relates to a wound-covering hydrogel

35 material which is prepared by spreading a hydrogel containing a water-soluble



10in excess of 80% by weight is unfavorable, since the absorbency of exudate will decrease. Water
content levels below 30% by weight are unfavorable, since the tackiness becomes excessively strong,
so that there arises the possibility of causing pain or damaging the regenerated skin on the occasion of
wound-covering material replacement or the failure to maintain a moist environment 15suited for
promoting the healing of the wound surface as a resuit of a decrease in skin moisture-retaining effect.
The content of glycerol in the hydrogel is preferably 10-40% by weight, more preferably J.5-30% by
weight. Whe (e giycoiobeontephindae Byiode! ieuel Ui 4%y eIl 18 SLvo.

on

moisture-retaining effect decreases and jt 20is no 9er possible to maintain a moist environment

suited for profRGtiriy the HBRRIGLP HreRIBLHE QFrscE VIR I EpasrIrdihtEm Fmth&¥drogel is
highgr than %%by—mghﬁ;gwmgebhgiyeﬁmlmhmg @annﬁ_khf_resqiajm@hﬁﬁat_\s i) Eﬁlﬁ)@@b_@t@rface,
causing such problems, s slickiness B /Mg oecasian phaRRicalion and.degeases i sggkiness. 25The
hydrogel-constituting component or components other than those mentioned above are not particularly
restficted provided tHattHsy wilhast fee serprateferdsioeindasraseritimnadhaos; fihushayieskample, one

or more of fillgrsrienestant stahilizaes « g & RESHD KiIDG aaentSURa¥ e gerpoTstachinsthesnydrogel.
30Usable as ttghfillers(?re, for ﬁ:%m le, kaolin, titapium dioxid.e, sil'iic an dride,tﬁnc oxide, and
It

bentonite, eith&r Sty SEIN CSMBHATSH TP WS B AP SpREIdL SiRte 'R ORETEF 1S WeE&SSary for
the hydrogel sotiave tranbparencyedorthat tte wourdisurfdeecmay be obsetvaededfter application of the
hydrogel to tB%&BFPﬁt%“fﬁ%‘?& Ssiligic antwdrides{s-pacicidaclypiefered 3aand H%‘?&?é’e@éiﬂftf%ition

thereof is preferably 0.1-5% by weight. Usable as the hurnectants other than glycerol are, for
exafple, Dsélﬁsiﬂar%}a%§Wfé%af%%@w§%?6@%@w$é%%éﬁ&§ obic
polypropylengiglycod adgseciuwi iBinpyiealidanecapooxyaiecs alytione aither sieghuesdrbgombination
of two or more species, and.the level of addition thereof js prefer 10-30% eight. From the
Viewpont of SR STLLDH TR bo o SRk i L ok S e g 1
preferably withimthesiztereasfcs. 0I5, arartanciakdnesdigny hydrogansulttereduticcacif sis and the

like are used;asipHaNiHSIIRY agentsLQUsableaihesrasslinking agents are, for example, dried
aluminum hydroxidegt%gllé aluminum glycinate, dih doxyglumin,um aminoacetate, synthetic hydrotalcite,

metal salt aluminom&taSiicHtE S A E SRRIPSIR AR PHERECahBSuRdS el SHHy SF T EEmbination
pf two or momzﬁmi&ésaﬁhmm?hcﬁmmﬁﬁdmémeﬂfmwdﬁmmpéﬁmm ‘d@thm&p@igmemployed but
is preferably ﬂ&QeOQJt}}%QSéﬂ%%@&‘-&ﬂﬁ?ﬁﬁ%ﬁ%ﬁ%%ﬁ%@&&%%%‘é«‘{ \RlYES, ARtioxidans.

plasticizers, emulsifiers, surfactants and the like may further be incorporated in the hydrogel. The
wound-coverTiRPRHFSEE thaRA L 6f SHE P reSBrtRIEREHIRIERToap) fBiF th PRt dhcis
required to havessush & levelof taskinessrasttaiallewpihednrierial 1o ARNE R withihadravements of
the skin and, on the occasion of replacement, is required to.s such a level of tackiness at which
inetagenercEe SR e Aot bl AaagE T o L e B s TS i of the
present invention has a tackiness of 8-12 as expressed in terms 250f ball number at the time of

application (hgiora-abpapheprebwatarpandhedall number at the lime of replacement (after 8-hour
water absorption) should be not higher than 3. If the ball number at the time of application is 8-12, the

material, wheh &pplied &5 e Wosha LR ST RstR A ApBRSSraC AT BRiing S 426 6 enable

the same to meye aiveitiothelskivenomyemetitsalsthe 30ball number is less than 8, the initial tackiness
is insufficient and the covering material, when applied to a movable wound area, cannot move on with
the skin movements, thus unfavorably causing the problem of peeling off soon. If the ball number is in

excess of 12Bhetdleiity MiteraR Ve appied AN Wi Afea, is too strong in tackiness and

may unfavorably causetskino3biritatiomeQndbenethrihad, whepthe halhymphesatthe time of
replacement is 3 or ,ﬂpaller, the correspondi ta}ckiness is such a.level af which no pain is caused or
the regenerated skin Wifl REV: r‘%%oaglr‘ﬁ‘g%ggc%%% RIS BAR R AT R §8%%cess of 3, the

tackiness is eneessivelhaigh myvhithis pafaverbbieysincd there Qisesthgddysibiktz efitdaukitg pain or
daaging the isggnerale s on Bk RGERAR, AhiePlaCEmENt in o ERSH bRlNUMbSIYBluE referred

ove means the value obtained by car%inqﬁ%ut the ball tack test according to the ball tack test
method presEfiv&d i\ ISV TP89 BEHRSACHHALGH AR GRET 302U SW dHsthe?glktitdiim for covering

the hydrogelistitfageratie to sweatiness may unfavorably be encountered. Levels higher
than 2,000 (g/m?2/24h) are also unfavorable since, at such levels, the wound
surface can no longer be maintained in an appropriate moist environment over

35 a prolonged period of time.



10polyethylene films, polypropylene films, polyester films and polyvinyl chloride films, or films obtained
by subjecting these films to such surface treatment as silicone treatment, corona discharge treatment,
roughening treatment or plasma treatment. The wound-covering hydrogel material of the present
invention can be 15manufactured by any of those methods known in the art. For example, the
wound-covering hydrogel material can be manufactured by spreading a hydrogel constituted according
to such a composition as described above on a support and covering the hydrogel surface with a
plastic film. Thecovgfing: Mmaleriateandae sHhjecieddo shehanoidinanyisteriization

20treatment as ragiatio terilization, electron beam sterilization or c—;[thé/lecgm% og<ide s%erilization
. ra o1 the gresen};'ﬁ]nVFr} 101 18 not parnticularly restri tet ut may be 31
according to Heed. xample e following examples and’comparative exam¥)les illustrate the

present inventiommoreuspieifivaliysiMhézecaramisied dre, ibweversksr ivhneans 'imitative of the scope
of the present inventigicExamplarane filh ¢8HOXEAYhROlY BRI &) iNaSHHisealvei éh@dn
appropriate amount %‘}?%rifiedgﬁa er, andéD-_so,%l?itol sojution (20 %e)gW%f then added.to the solution,
30foltowed bypsrteirﬁﬁag ntifthe mixtite Bet a?n?e 6%1%6 ReBUS PRSI WS ﬂﬂﬂ%r uniformly
mixed with pobyesityict deid! (. %) otarighicraci@qli2rgiheondantrdtadkgbrserole@0tZag) Ssarmellose

sodium (3.5 g)rParfialbnpeviralized pRIYAEIHAIR 4 9)rSiligic ANRydidadQ: Lok gasiatRibEL-;a).
dihydroxyaluminum amlno_agetate (0.07 g), sodium edetate (0,08 g) and purified water (appropriate

amount) to prepRPEH 1Y FHSHYrBY § EprBaGH™ e thanBI SH  BiS/HY /A elastomer (25
g/m2) laminaterardhie gl surfacenvasmovered Withtlacpaipestey fikhdo preduggkacasimdzcovering

hydiegel materal. £xamgle 2 AMopndgaueingiydiagel materialwas, maauiactugd sy preparing a

5hydrogel in the same manner as in Example 1 using the comggnents for Example 2 as specified in

Table 1 and sP8adiny IRE MaEEroR N ireindhE 2B pRiTATISATARAE Reshate dlispdracand covering
the hydrogel sudase wWithveopalyesteiafitm. Examplespd@Sidicid snlydridedd mg) watkdisablyed in an

appropriate aq@%%geg%ﬁi&gjsg\{g}grtomg@@&}e%gg%ﬁaggetate (0.08 g) and castor oil (0.5 g)

were added, followed by stirring until the mixture became uniform. The mixture was further mixed

uniformly with a 20% Y8R5 Be i sbuadymtsdedr (esngicdrarib adeh o s §roncentrated

glycesol (16.0f0jn kbeasmphase, sodimdd-Qlig), mrayiatpyient alizegpalytateaiciacits), (@ntbgk
magnesium aIOL{ng‘metasilicate (0.06 g), dried aluminum hydroxide gel (0.02 g) and an appropriate

amount of purified water to prepare a hydrogel. This hydrogel was spread on a urethane (20 m)/nylon

elastodmer (25 g/m2i5%ﬁ%%%ﬁ@@$@éﬁ§@ﬁ&@@ WS eeveted mﬁlwéry@ét@rﬁ#ﬂm%d?roduce a

wound- 20covieying piyebegabeiatetiad. frompa@ipretExaRpiRd a moA€evaesighnaeiialwasn

manufactured By preparipg ayingslinhessame manner as i BxamPlad, Using.the, cmponents for

Comparative Examp 1 as specified in e 1 and spreading t ydrogel on a nonwoven PET
i o s spacified in TAble’l ahd Spreating the Tha

fab®25(100 GYPER)red mp st Exanghiende mathod énnginedariat wadh mEnLfaeRPep by preparing
a hydrogel in thesameReanarasmeivamele ibusidenthiencompoerantsfer Gempanadviixample 2 as
specified in Teble 1 and spreading e fygrogelon a PET (2930 onuoven EETalyie (35 9m2)
levels higher than 5,000 (g/m?2/24h), a moist environment cannot be kept for a
long period, hence the effect of promoting the healing of the wound surface will
25 become lower. Levels lower than 200 (g/m?2/24h) are unfavorable since, at
such levels, skin irritation due to sweatiness may possibly occur.
As the water-soluble synthetic or semi-synthetic polymer to be used in
the practice of the present invention, there may be mentioned, for example,
polyacrylic acid, sodium polyacrylate, partially neutralized polyacrylate,
30 polyacrylic acid starch, hydroxypropylcellulose, hydroxypropylmethylcellulose,
hydroxyethylcellulose, methylcellulose, carmellose sodium, carboxyvinyl
polymers and N-vinylacetamide copolymers; these can be used singly or in
combination of two or more species. In particular, combinations of two or more

of carboxyvinyl polymers, polyacrylic acid, partially neutralized polyacrylate and

35 carmellose sodium are preferred.



10 Table 1 Component (wt %) Ex. 1 Ex. 2 Ex. 3 Comp Ex. 1 Comp. -I Ex. 2 Silicic anhydride 0.1 0.1
0.5 -r-- -- -6.1 0.1 Polyacrylic acid 0.3 0.3 - 0.3 0.3 Carboxyvinyi polymer 1.6 1.6 1.6 1.6 D-sorbitol
solution 20 20 - 20

6

The proportion of the water-soluble synthetic or semi-synthetic polymer
in the hydrogel is preferably 3-20% by weight, more preferably 5-15% by weight.
When that proportion is smaller than 3% by weight, the gel viscosity will be too
low, making it difficult to mold the gel into patches, whereas proportions in

5 excess of 20% by weight are unfavorable since the water-soluble synthetic or
semisynthetic polymer will no longer be dissolved uniformly in the gel, thus
failing to form a good gel.

The content of water in the hydrogel is preferably 30-80% by weight,
more preferably 40-75% by weight, relative to the gel weight. The water content

10 in excess of 80% by weight is unfavorable, since the absorbency of exudate will
decrease. Water content levels below 30% by weight are unfavorable, since the
tackiness becomes excessively strong, so that there arises the possibility of
causing pain or damaging the regenerated skin on the occasion of wound-
covering material replacement or the failure to maintain a moist environment

15 suited for promoting the healing of the wound surface as a result of a decrease
in skin moisture-retaining effect.

The content of glycerol in the hydrogel is preferably 10-40% by weight,
more preferably 15-30% by weight. When the glycerol content in the hydrogel
is lower than 10% by weight, the skin moisture-retaining effect decreases and it

20 is no longer possible to maintain a moist environment suited for promoting the
healing of the wound surface. When the glycerol content in the hydrogel is
higher than 40% by weight, a portion of glycerol which cannot be retained floats
to the gel surface, causing such problems as stickiness on the occasion of
application and decreases in tackiness.

25 The hydrogel-constituting component or components other than those
mentioned above are not particularly restricted provided that they will not
lessen the effects of the present invention; thus, for example, one or more of
fillers, humectants, stabilizers, and crosslinking agents may be incorporated in
the hydrogel.

30 Usable as the fillers are, for example, kaolin, titanium dioxide, silicic
anhydride, zinc oxide, and bentonite, either singly or in combination of two or
more species. Since, however, it is necessary for the hydrogel to have
transparency so that the wound surface may be observed after application of
the hydrogel to the wound surface, silicic anhydride is particularly preferred

35 and the level of addition thereof is preferably 0.1-5% by weight.



20 Concentrated glycerol 20.7 20.7 16 20.7 20.7 Carmellose sodium 3.5 3.5 4 3.5 3.5 Patrtially
neutralized polyacrylate 4 4 5 4 4 Castor oil 1.5 1.5 0.5 1.5 1.5 Polyacrylic acid aqueous solution
(20%) - 15 Tartaric acid

Usable as the humectants other than glycerol are, for example, D-
sorbitol solutions, 1,3-butylene glycol, dipropylene glycol, polyethylene glycol,
polypropylene glycol and sodium DL-pyrrolidonecarboxylate solutions, either
singly or in combination of two or more species, and the level of addition thereof

5 is preferably 10-30% by weight.

From the viewpoint of the skin irritability, the hydrogel preferably has a
pH within the range of 3.5-6.5, more preferably within the range of 4.0-5.5.
Tartaric acid, sodium hydrogensulfite, edetic acid salts and the like are used as
pH-adjusting agents.

10 Usable as the crosslinking agents are, for example, dried aluminum
hydroxide gel, aluminum glycinate, dihydoxyaluminum aminoacetate, synthetic
hydrotalcite, metal salt aluminometasilicates and other polyvalent metal
compounds, either singly or in combination of two or more species. The level of
addition thereof may vary depending on the species employed but is preferably

15 0.001-1% by weight.

If necessary, one or more of preservatives, antioxidants, plasticizers,
emulsifiers, surfactants and the like may further be incorporated in the
hydrogel.

The wound-covering hydrogel material of the present invention, when

20 applied to a wound area, is required to have such a level of tackiness as to allow
the material to move on with the movements of the skin and, on the occasion of
replacement, is required to show such a level of tackiness at which the
regenerated skin will not be damaged. Therefore, the wound-covering hydrogel
material of the present invention has a tackiness of 8-12 as expressed in terms

25 of ball number at the time of application (before absorption of water), and the
ball number at the time of replacement (after 8-hour water absorption) should
be not higher than 3. If the ball number at the time of application is 8-12, the
material, when applied to the wound area, can have an appropriate level of
tackiness so as to enable the same to move on with the skin movements. If the

30 ball number is less than 8, the initial tackiness is insufficient and the covering
material, when applied to a movable wound area, cannot move on with the skin
movements, thus unfavorably causing the problem of peeling off soon. If the
ball number is in excess of 12, the covering material, when applied to the
wound area, is too strong in tackiness and may unfavorably cause skin

35 irritation. On the other hand, when the ball number at the time of replacement



110.311 Urea - - 1.0- - Dihydroxyalummun aminoacetate 0.07 0.07 0.07 0.07 Magnesium
aluminometasilicate - 0.06 - Dried aluminum hydroxide gel - - 0.02 - - Sodium edetate 0.08 0.08 0.08
0.08 0.08
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is 3 or smaller, the corresponding tackiness is such a level at which no pain is
caused or the regenerated skin will never be damaged, whereas, when the ball
number is in excess of 3, the tackiness is excessively high, which is unfavorable
since there arises the possibility of causing pain or damaging the regenerated

5 skin on the occasion of replacement.

Each ball number value referred to above means the value obtained by
carrying out the ball tack test according to the ball tack test method prescribed
in JIS Z 0237 at an inclination angle of 30°.

Usable as the plastic film for covering the hydrogel surface are

10 polyethylene films, polypropylene films, polyester films and polyvinyl chloride
films, or films obtained by subjecting these films to such surface treatment as
silicone treatment, corona discharge treatment, roughening treatment or plasma
treatment.

The wound-covering hydrogel material of the present invention can be

15 manufactured by any of those methods known in the art. For example, the
wound-covering hydrogel material can be manufactured by spreading a hydrogel
constituted according to such a composition as described above on a support
and covering the hydrogel surface with a plastic film.

The covering material can be subjected to such an ordinary sterilization

20 treatment as radiation sterilization, electron beam sterilization or ethylene oxide

sterilization according to need.

Examples
The following examples and comparative examples illustrate the present
25 invention more specifically. These examples are, however, by no means
limitative of the scope of the present invention.
Example 1
A carboxyvinyl polymer (1.6 g) was dissolved in an appropriate amount
of purified water, and D-sorbitol solution (20 g) was then added to the solution,
30 followed by stirring until the mixture became homogeneous. The mixture was
further uniformly mixed with polyacrylic acid (0.3 g), tartaric acid (1.2 g),
concentrated glycerol (20.7 g), carmellose sodium (3.5 g), partially neutralized
polyacrylate (4 g), silicic anhydride (0.1 g), castor oil (1.5 g), dihydroxyaluminum
aminoacetate (0.07 g), sodium edetate (0.08 g) and purified water (appropriate

35 amount) to prepare a hydrogel. This hydrogel was spread on a urethane (20



Purified water Adequate amount Adequate amount Adequate amount Adequate amount Adequate
amount Support Urethane 20m /nylon elastomer25g/m2 Urethane 20pm/nylon tricot Urethane 201am
/nylon elastomer 25 g/m2 Nonwoven PET fabric 100g/m2 PET 2prn/ nonwoven PET fabric 35g/m2
Comparative Example 3: DuoACTIVEZ (outer layer: polyurethane film; tacky layer: hydrophilic colloid
and hydrophobic polymer particles; release paper: silizone release paper) 5Comparative Example 4:
OPSITE (trademark) (polyurethane film and an acrylic adhesive applied thereto) Comparative Example

5: VIEWGEL(R{suRRoH polysthviqns: hvdepash ahserbent: ibevidone -RVéwabensysthanal avater
(80%)) 11 moisture permeability, water absorbency and t%?gines? by the test methods mentioned

below. Each RISESHHEI VIR R RE RTeA N BN e e N TE LS FOAENRS! TiRd ¥E8lilts obtained are shown in
Table 2. Streithatifity fest 5The stretchability test was carried out in accordance with "stretch fabrics”

in test methods for gﬁr\%@%‘?%{%ﬁﬁg%é}f@' 3 En%??ﬁaf@%@ [Eshmateralwas, GLIn. 8 sizg of 2x 6

A
cm and each specimen was marked at intervals of 4 cm (Lo). Each specimen was clipped on the
outside of eabhidrasRlinethAHIAR SBTEraS dBristanERiad orS108 Yl arrriRe eRsttntd between the

10marks wasaRgasieenl 4kikpEogist etcirability wasl ecyesdaied asdallawsgSteetchabiityL%e) (=dLo
-1.4)/Lo x 100 where.Lo: original mark-to-mark lengt ngcm : L: mark-to-mark length (cm) under
a constant load" Iiya)%ngtrf\ﬁolfs urelrbaetrenfftselégm?ﬁe&s%i’% Hggrﬁlgié uergl%égﬂggaﬁ}ﬁ% St d%glsacarried out
by the cup metipesieabBibordance with XS Z 0208. About 10 ml of purified water was placed in a glass
vessel (insid%giﬁmtgg 56 mm; depth: 11 mm), the glass vessel opening was covered with a circular
piece (test specimen%vgiith a diameter of 80 mm as cut from a test material, with the h%/drogel or

adf8sive surface fachigFHnREY 96t Qa8 vEas&liBRRl pO b AMARRISRIA G S pat Afin-based
stretchable filon et thewhole dssemiblage)wasdirighed (O )0 T g sseinkiage wagGboyyed to stand

12 e NSl AR O R B ploun el vestttere
mixture was further mixed uniformly with a 20% aqueous solution of
poly(acrylic acid) (15.0 g), tartaric acid (0.3 g), concentrated glycerol (16.0 g),

15 carmellose sodium (4.0 g), partially neutralized poly(acrylic acid) (5.0 g),
magnesium aluminometasilicate (0.06 g), dried aluminum hydroxide gel (0.02 g)
and an appropriate amount of purified water to prepare a hydrogel. This
hydrogel was spread on a urethane (20 pum)/nylon elastomer (25 g/m?2) laminate
and the gel surface was covered with a polyester film to produce a wound-

20 covering hydrogel material.

Comparative Example 1
A covering material was manufactured by preparing a hydrogel in the
same manner as in Example 1 using the components for Comparative Example
1 as specified in Table 1 and spreading the hydrogel on a nonwoven PET fabric
25 (100 g/m?2).
Comparative Example 2
A covering material was manufactured by preparing a hydrogel in the
same manner as in Example 1 using the components for Comparative Example
2 as specified in Table 1 and spreading the hydrogel on a PET (20
30 pm)/nonwoven PET fabric (35 g/m?2) laminate.



25Moisture permeability (g/m2 24h) = (Wo - WI) x 10000 .* A where Wo: weight (g) before test; weight
(g) after test; A: glass vessel opening area (26.4 cm?2). Water absorbency test 30About 10 mL of

physiological saline was placed in a stainless steel vessel (inside diameter: 88 mm, depth 15 mm), a 4
X 4 cm piece (test specimen) cut from a test material was placed therein, with the hydrogel or adhesive
surface facing inward, and stored in the vessel in a stgte sealed therein for 8 hours. The test specimen
weight (WO0) before placement in the vessel an.d the weight (12V1) of the test specimen taken out after
the lapse of %%‘glér% were compared. 12 Amount of water absorbed: Wi Wo Tackiness test A test

apparatus 1 escrbed-in-b nnm A ﬁprn\la! and lcens}ng Procedures-in-Japan2005(Part N\
Applications f@ompgrﬁpp(w(e%anj S5lHcerising, CRapter 1 Tdckirngess testiwa%’ used, %(%Xglg'test
preparation~#as=p taced-on-an-inenedplancefermingan-angle-ot36 d:grcm with-a-herizeatat—vith the
" USilicic anhydr;d el 0.1 e A R =l O A o A
taCky surface-o:the aratgh-i Cinu pwatrt—ARtRpetr1o-ci-1ohg oertiofiand-alewef}5-em- IOng
. Polyﬁfg iC acy L0 AL D el 0.3 -
portion Wer repde TVCIy with-approptiate-sheets-of paper-toleave-a5-cn-longmiddte portion
of the tacky| 1Osur?1 ‘g‘y ries of steel alls varyirlg6in diameter from 3.2 rhufa to 34.9 nin® were
allowed to olﬂxgg\gﬂ)f{&rgdﬂﬁlldﬁpt reng,gf theyi IH(,II%J plane; and themumbgy of batts whshstopped
on the middtetagky, spuHfacg-fprat feast 5 seconds was defermined. Test preparatigns before water
absorption and testyprepayiations dfter 8hours jof witer absoptiéf were evalated in thigPnanner.
15Table 2 [EXaiENlsESodiuat eichabilgy (%) FLengthwjse P14.2 5.0 50 3 Widthwise 3550
Partially neutralized 4 4 5 4 4
polyacrylate
Castor oil 1.5 1.5 0.5 1.5 1.5
Polyacrylic acid
aqueous solution - - 15 - -
(20%)
Tartaric acid 1 1 0.3 1 1
Urea - - 1.0 - -
Dihydroxyaluminum 0.07 0.07 - 0.07 0.07
aminoacetate
Magnesium _ _ B _
aluminometasilicate 0.06
Dried aluminum
hydroxide gel 0.02
Sodium edetate 0.08 0.08 0.08 0.08 0.08
Purified water Adequate | Adequate | Adequate | Adequate | Adequate
amount amount amount amount amount
Urethane Urethane Urethane PET 2im/
20pm 20pm Nonwoven
20um . |nonwoven
Support /nylon /nylon PET fabric .
/nylon PET fabric
elastomer tricot elastomer | 100g/m? 35g/m?
25g/m? 25 g/m?2 g

Comparative Example 3: DuoACTIVE® (outer layer: polyurethane film; tacky
layer: hydrophilic colloid and hydrophobic polymer particles; release paper:
silicone release paper)

5 Comparative Example 4: OPSITE (trademark) (polyurethane film and an acrylic
adhesive applied thereto)
Comparative Example 5: VIEWGEL® (support: polyethylene; hydrogel
absorbent: povidone, PVA, phenoxyethanol, water (80%))

10 Test Example 1
The wound-covering materials of Examples 1-3 and the wound-covering

materials of Comparative Example 1-5 were measured for stretchability,



39.2 55 Moisture permeability (g/m2/24h) 884 1385 1367 Water absorption (g/8h/16cm2) 2.52 2.79
2.71. Tackiness Before water absorption 10 10 11 (ball number) -After water absorption 2 2 a
Comp. Ex. 1

11

moisture permeability, water absorbency and tackiness by the test methods
mentioned below. Each measured value is the mean of three measurements.
The results obtained are shown in Table 2.

Stretchability test

5 The stretchability test was carried out in accordance with “stretch
fabrics” in test methods for general woven fabrics of JIS L 1096. Each test
material was cut to a size of 2 x 6 cm and each specimen was marked at
intervals of 4 cm (Lo). Each specimen was clipped on the outside of each mark
line and placed under a constant load of 100 g, and the distance between the

10 marks was measured (Li). The stretchability was calculated as follows:
Stretchability (%) = (Lo — L1)/Lo x 100
where Lo: original mark-to-mark length (4 cm);
Li: mark-to-mark length (cm) under a constant load of 100 g.

Moisture permeability test

15 The moisture permeability test was carried out by the cup method in
accordance with JIS Z 0208. About 10 mL of purified water was placed in a
glass vessel (inside diameter: 56 mm; depth: 11 mm), the glass vessel opening
was covered with a circular piece (test specimen) with a diameter of 80 mm as
cut from a test material, with the hydrogel or adhesive surface facing inward,

20 the glass vessel brim portion was sealed with a paraffin-based stretchable film,
and the whole assemblage was weighed (Wo). The assemblage was allowed to
stand in a thermo-hygrostat set at from 40°C to 75% for 24 hours and then
allowed to cool, the weight thereof was measured correctly (W1), and the
moisture permeability was calculated as follows:

25 Moisture permeability (g/m?2- 24h) = (Wo — W1) x 10000 + A
where Woy: weight (g) before test;

Wi: weight (g) after test;
A: glass vessel opening area (26.4 cm?2).

Water absorbency test

30 About 10 mL of physiological saline was placed in a stainless steel vessel
(inside diameter: 88 mm, depth 15 mm), a 4 x 4 cm piece (test specimen) cut
from a test material was placed therein, with the hydrogel or adhesive surface
facing inward, and stored in the vessel in a state sealed therein for 8 hours.

The test specimen weight (Wo) before placement in the vessel and the weight

35 (W1) of the test specimen taken out after the lapse of 8 hours were compared.



Comp. Ex. 2 Comp. Ex. 3 Comp. Ex. 4 Comp. Ex. 5 Stretchability (%) Lengthwise 12.505.7 12.5 2.5
Widthwise 23.3 0 5.8 10.8 2.5 Moisture permeability (g/m2/24h) 1935 661 343 377 28 Water
absorption (g/ 8b./ 16cm2)

10

15

12

Amount of water absorbed: Wi — Wy

Tackiness test

A test apparatus as described in Drug Approval and Licensing
Procedures in Japan 2005 (Part IV: Applications for Drug Approval and
Licensing, Chapter 1: Tackiness test) was used, and a test preparation was
placed on an inclined plane forming an angle of 30 degrees with a horizontal,
with the tacky surface of the preparation facing upward. An upper 10-cm-long
portion and a lower 15-cm-long portion were covered respectively with
appropriate sheets of paper to leave a 5-cm-long middle portion of the tacky
surface. A series of steel balls varying in diameter from 3.2 mm to 34.9 mm
were allowed to roll down from the upper end of the inclined plane, and the
number of balls which stopped on the middle tacky surface for at least 5
seconds was determined. Test preparations before water absorption and test

preparations after 8 hours of water absorption were evaluated in this manner.

Table 2
Ex.1|Ex.2|Ex. 3
Stretchability Lengthwise 14.2 | 5.0 S50
(%) Widthwise 15.0 | 39.2 | 55
Moisture permeability
(a/m2/24h) 884 | 1385 | 1367
Water absorption
(2/8h/16cm?) 2.52 | 2.79 | 2.71
Tackiness Before water absorption | 10 10 11
(ball number) After water absorption 2 2 3
Comp. | Comp. | Comp. | Comp. | Comp.
Ex. 1 Ex. 2 Ex. 3 Ex. 4 Ex. 5
Stretchability Lengthwise 12.5 0 5.7 12.5 2.5
(%) Widthwise 23.3 0 5.8 10.8 2.5
Moisture
permeability 1935 661 343 377 28
(g/m?2/24h)
Water
absorption 2.02 2.37 0.64 0 1.14
(g/8h/16cm?)
Before water 8 - 21 17 3
Tackiness absorption
(ball number) After wgter 3 1 5 g 1
absorption

Test Example 2



2,022.37 0.64 0 1,14 Tackiness (ball number) Before water absoiption 87 21 17 3 After water
absorption. 31 __ L 28 Test Example 2 13 The support respectively used in the
wound-covering materials of Examples 1-3 and the wound-covering materials of Comparative
Examples 1-2 were subjected to moisture permeability test by the calcium chloride method (method
A-1; 40°C-90% RH) as prescribed in JIS L 1099: Test methods for water Svapor peimeability of
textiles. The results obtained are shown in Table 3. TdBle 3 Ex 1 Ex. 2 Ex. 3 Comp. Ex 1 Comp Ex. 2

The support respectively used in the wound-covering materials of
Examples 1-3 and the wound-covering materials of Comparative Examples 1-2
were subjected to moisture permeability test by the calcium chloride method
(method A-1; 40°C-90% RH) as prescribed in JIS L 1099: Test methods for water

5 vapor permeability of textiles. The results obtained are shown in Table 3.

Table 3

Ex.1 |Ex.2 |Ex.3 | Comp. Ex.1 | Comp. Ex. 2
1282 | 3699 | 3799 8541 942

Moisture permeability
(g/m?2/24h)

Test Example 3
Each of the wound-covering materials of Examples 1-3 and the wound-
10 covering materials of Comparative Examples 1, 3 and 4 was applied onto a
moistened sponge. The sponge was placed in a stainless steel vessel with warm
water at 37°C circulating therein. Further, a temperature/humidity sensor was
inserted between the wound-covering material and the sponge, and the changes
in application site temperature and humidity were temporally measured for 24
15 hours. The results are shown in Fig. 1.
Discussion
As regards the wound-covering materials of Comparative Examples 3
and 4 (moisture permeabilities of the preparations: 343 and 377, respectively),
which are commercial products, Fig. 1 indicates that the application site
20 humidity arrived at nearly 100% after about 2 hours from the application and
this condition lasted for 24 hours. This fact suggests that when either of the
wound-covering materials of Comparative Examples 3 and 4 is applied to the
surface of a wound, exudate from the wound surface tends to be retained on the
wound surface because of the excessively low moisture permeability of the
25 preparation, with the result that the wound surface may be maintained in an
excessively moist condition; thus, in the case of long-time application,
sweatiness and/or disagreeable sensation may possibly be caused at the
application site, raising problems, for example making it necessary to frequently
replace the wound-covering material. Regarding the wound-covering material
30 of Comparative Example 1, the humidity at the application site began to
decrease immediately after application and, after 2 hours from the application,

the humidity was about 60%, and this condition continued for 24 hours. This



Moisture permeability (g/m2/24h) 1282 3699 3799 | 8541 942 Test Example 3 Each of the
wound-covering materials of Examples 1-3 and the wound- 10covering materials of Comparative
Examples 1, 3 and 4 was applied onto a moistened sponge. The sponge was placed in a stainless
steel vessel with warm water at 37C circulating therein. Further, a temperature/humidity sensor was
inserted between the wound-covering material and sponge, and the changes in application site
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maintain a moist environment suited for promoting the healing of the wound
25 surface.

Test Example 4

The wound-covering materials of Examples 1-3 and the wound-covering

materials of Comparative Examples 3-5 which are commercially available were

evaluated for skin adhesion and for pain at the time of peeling off by applying
30 each of them to the forearm of each of five volunteers for 4 hours in accordance

with following criteria.

Skin adhesion

Skin adhesion evaluations were made on the three-rank system: “no
peeling off”, “half peeling off” and “peeling off”.

35 The results obtained are shown in Table 4.



The wound-covering materials of Examples 1-3 and the wound-covering materials of Comparative
Examples 3-5 which are commercially available were evaluated for skin adhesion and for pain at the
time of peeling off by applying 30each of them to the forearm of each of five volunteers for 4 hours in
accordance with following criteria. Skin adhesion
three-rank system: "no peeling off', "half peeling off and "peeling off. 35The results obtained are shown
in Table 4. 15 Table 4 Ex. 11 Ex. 2 Ex, 3T Comp. BxX3 3J Comp. Ex. 4 Comp. Ex; 5 Score] 111011
2 Evaluation criteria/ scores: 1: no pee ing off; 2: half peeling off; 53: peeling off Pain on the occasion
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Evaluation criteria/scores:

1: no peeling off;
2: half peeling off;

3: peeling off

Pain on the occasion of peeling off

Evaluations for pain on the occasion of peeling off from a skin were

made on the three-rank system: “not painful at all”, “little painful” and

“painful”; the results are shown in Table 5.

Table 5

Ex.

1

Ex. 2

Ex. 3

Comp. Ex. 3

Comp. Ex. 4

Comp. Ex. 5

Score

1

1

3

3

15

Evaluation criteria/scores:

1: not painful at all;

2: little painful,;

3: painful



Comp. Ex. 3 Comp. Ex. 4 Comp. Ex. 33 Evaluation criteria/scores: 1: not painful at all; 2: little
painful; 153: painful 16 CLAIMS 1.A wound-covering hydrogel material which is prepared by
spreading a hydrogel comprising a water-soluble synthetic or semi-syntheti.c polymer, 5glycerol and
wate.r on a laminated two-layer film composed of a polyurethane film and hydrophobic fibers; and said
wound-covering hydrogel material having a moisture permeability of 500-2,000 (g/m2/24h) as
measured by the cup method in accordance with JIS 2%20s. 2,The wound-covering hydrogel material
according to claim 1, wherein the 10polyurethane film has a thickness of 5 to 25m and a percentage
elongation under constant load of 5% or higher. 3.Fh&M8und-covering hydrogel material according to
claim 1 or 2, wherein the laminated two-layer film composed of a polyurethane film and hydrophobic

fibers has a maisture permeability of 200:5,000 (9/m2/24h) as.15measured by the calcjum chloride
method n accordance sk 18 LIB08 S L eSS R AR e A A AR 10 Ay
one of claims 180ogrheraPiErg dragedhaeablatentonteniot30i80% bytwaightner,

5 glycerol and water on a laminated two-layer film composed of a polyurethane

film and hydrophobic fibers; and said wound-covering hydrogel material having
a moisture permeability of 500-2,000 (g/m2/24h) as measured by the cup
method in accordance with JIS Z 0208.
2. The wound-covering hydrogel material according to claim 1, wherein the

10 polyurethane film has a thickness of 5 to 25um and a percentage elongation
under constant load of 5% or higher.
3. The wound-covering hydrogel material according to claim 1 or 2,
wherein the laminated two-layer film composed of a polyurethane film and
hydrophobic fibers has a moisture permeability of 200-5,000 (g/m2/24h) as

15 measured by the calcium chloride method in accordance with JIS L 1099.
4. The wound-covering hydrogel material according to any one of claims 1

to 3, wherein the hydrogel has a water content of 30-80% by weight.



