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1 SPECI FI CATION  WOUND- COVERI NG HYDROGEL MATERI AL 5
TECHNI CAL FI ELD The present invention relates to a
wound- covering hydrogel material  which is excellent
in stretchability and absorb3d exudate from wound -

surface, can naintain a noist environment f
T (0 T e N
hours, and will hardly cause p e

the 10 regenerated skin in case of repla 1P

ART Cazes, TavaE COBRRINE HPRAGHE. ﬁﬁifﬁaﬁeﬁmm

sponges and the | i ke have 15 so far been used as
ther%Peutlc dressings for a wound surface. Most of
TECHNRALEHGDt 0 absorb exudates from a wound surface to

th efﬁg%rgﬁéhtt AGeMRYAFRItEE to Ao RAAverd H&?Mg‘ep thaterial

t hereo In recent years, however, it has
whicleisexesilent i tsteetoloabitith ead aﬂgsng@mdage &foine orowad sbeface,

can %ﬁﬁg&%d ?Xo@‘: LaﬂWr i s‘?ﬁt@ffo‘? rPIIogncgt\?\rg%hge %ga_{mg of a wound"

wound surface to t ere area Pn an
surfabe &ppmapiyi ladertsy amoli will haydllycnfat&fet pdiatdregive hadadyge to the
_drying the .wound gr ea; t he necessit f maintainin )
regeg A Hin AP L AP LSO S Oy P NP gREHRel with a
flesth@sel hus been recogni zed, and certain wound-coveri ng :
materials suited therefor have been devel oped. The
conditions required of a wound-covering nateri al

BACKGREASNDH®PY 25 others, absorbency,

moi sture-mai ntaining ability, bacterial invasion
pr eGanzengoowdes tsyrabt!mometmahtsg rcoedins shobges agd the like have .

st r,en dhesi ven and
so trhiseb kpeEy BHER o R R MAFRE§Racf oot of them
servehtatatisoeb \&&uﬂdteslﬁ%ﬁ{ an@omﬂ %lurﬂicewjd theféthy By the wound area
d| si nt eqgr at . ed eve after _abso gtl on of exudate, and

and,promats; F reqft s IR AEreid YGRSt hewgBehdt hrsbesn revealed

thattélwoeﬁﬁaﬁe@lmn%fpré&oh%@ SIRRARABN: bel hROSREEBS Yallovin the exudate
required so that the affected site may be observ%

to rerpainegn theheownd whriaserie-tbevely mpintaiarthgl woundlarde i 1n an
appRUAER! BRRG LhiiBamelly EARS! dalcBy aEVAIAT005H8 28l ne

I nat’e ge anong o ers nd- cover
necemtgrmfahmr[tanm'xgrtéld whoné arealindrcappriptiateBbmoist env1ronment

has gﬁ%g{%;%lps eﬁ gﬁ 5 ércg?{a?%d\{rggng nco%gxtl}lxlglrﬁatae% gls\{l?te(c)i therefor
have been developed.

The conditions required of a wound-covering material include, among
others, absorbency, moisture-maintaining ability, bacterial invasion preventing
ability, bacterial growth inhibiting ability, mechanical strength, adhesiveness,
and transpai*ency. The term “mechanical strength” means that the wound-
covering material will not be disintegrated even after absorption of exudate and
will not leave fragments thereof on the wound area on the occasion of
replacement. Transparency is reciuired 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

materials prepared by spreading an acrylic adhesive ona polyurethane film are
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Frereer reer rerer everr rerer reere reet rrd
*¢JOOR2* 2 excellent in stretchability, but have no.
absorbency of exudate at all; therefore, when applied
to the exudi ng wound surface?-they allow fluid

accumul ation to occur, whereupon drai nage becones

excellESEHS &fr¥tcHANi iR bR Eavel HEY%HRA rﬁgr &‘v&u&eﬁ‘é KltNGE Sherefore,
SO t r e -

hat they may cause pain and/o amage t
when ggptied 4pdhesizinding vound sucieasi theyodllow fluid evenimiglation to

-occu?i%v ré%eelgp%:ry ﬁ%gfnségél’t{ezcg ne%/\ﬁ%ﬁsg d; % %%%%r?,gél%rybhave strong

exuda as are

tackﬁf}ﬂ%p?d that %@ﬁ&yccﬁmls’ﬁ piﬁidl afd ﬁomdﬂl&ﬁ@b E@b&e@ﬁﬁ&a&é’&i skin on
t her ef or e, ey are, excellent in absorbency: however,

the ‘?Ci?é‘y“'lotne?rfg"et aceameRt (Rl Priepd I%%%PSHE%H%@‘H%@E on the

WO UG Rieb 18R AbsdrbeeRidiass 88 PiehBPbASRERM: of Wy didPhilic
many of them 10 are seni-transparent or

colloird pertisiep soatainedsiki o gydrepheobitfhasel and, chebsforactheneare

excel’l’QHEﬂ'x SHES Aoy THERREEMEE tEH&Xo%gvec‘%élgﬂg? Klbstance residues
SO Y use pal an or aanage

F
t acki ness, hat they nmay ca
on théiwonegksierface dnshieroaasidreoboepiacament. rEptthee mrzny of them

PVA hydrogel s contaj n_about 80%.af purifi.e ter .in
are SelRkAASRAT: G o adnSp Rt drakinghbp, FEReRl {pbserve the
wouRdeRirfaR! IFurfilérthaid)ithgy BRE Stroipvin’ QRERISS, sothat®hey may
all eviation of pain due to cooling effect and in _
cause RHERRGRGAaRage HaE regenrsrated ekin on|thetogsrpipasel replacement.

t hapy A IRrb Sl s T ReSnSasse18 65, HES vlteP gxg %.t'agﬁl preparation

tapes are Ttequired. A proposal ‘has been ma
and stisirefore, vy HarérregBy sxcellentcin maintadningmoistsersipusuests, in

L Q. kati t . th guire tackiness (cf.
allesiGR Bt Bbb o BlinE e PR I Ak SR AT BRSO they have
littleurashinexsasd ahyt firGtidhghneatbergeshsharsebaxdagdeat sifgical tapes are

henpst.ati ¢ effect .and absor bencgy of udat e;. si nce,
reauiiloy s POIEHY BRs R TECEA0BB5: BYdEeely 1o Such a
trea@fibnt hK@xpSse! &R ABBHSO thdt AR & ab§RirdQYPRiness (cf.

surface on the occasion of replacenent; noreover,

Pategt Recumpent fliilavaysTofentagidnesmsis still basshistacteessary
Lo &f Yr?étef‘%w Hﬂcélefr%gm}f@hgﬁﬂa 'lc écffyct tapl% Y APRAC fof
nol sture I nt enance, bacterial 1 nvasion prevention

exudatd; baceehbwiever, dhelgelathomis canséd by eRatdanes, Dgeldlient

. Therefore, a.wound coveri,n dro mat er.i al has:
subgtbcd dEAR 84 Ferpfhint Qe PUGhY MR S She BRESTRRR1 0
repladeinehs anbreovtiddihee they biilidnhpioped syBtehs, RIHddo¥ERécessary

suited for _praopoting the healing of the wound surface
to cqvgr therpWiip %ﬁ@e@ag@flﬁb@r etRYRPOSH @f Maeigtyrecmaapienance,

bactRfial irffastbry prévd AT SnH b 4dRErHal riatheicdt (21 0Padehe -
occasi on of replacenent of the und- covering mnateri al
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
prolonged period of time and hardly causes pain or give a damage to the
regenerated skin on the occasion of replaéement 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

Patent Document 3: Japanese Patent Publication A 2006-61263
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with a new one. Patent Docunent 1: Japanese Patent
Publ i cation A 58-87153 Patent Docunent 2: Japanese
Pat ent Publication A 4-272765 35 Patent Docunent 3:
Japanese Patent Publication A 2006-61263 3 Patent
Docunent 4: Japanese Patent No. 3773983 Patent
Y \ Jappg%)%g., bhi kan A 8-187280
Pate‘%?SCLO%E?R%& I NVENTIS%\lafaE&E’E ggl !(?r?n(?tg %Bge sol ved by
Pateph\oouimentAsc orkdipaglege RatentsPabliodfientA 8f18TH2B@r esent
invention to provide a wound covering hydrogel :
material which is excellent in stretchability and
DIS@DLOSURE OXINMENTIONM wound surface, can maintain a

noi st enviro nt suited for pronoting the healing of
Problern tdem s Ee YR VEBHOR prol onged .period of time and

10 AR IRUR ES aRAB)eOf ofHnEEpRsaf r er%t?oaﬂ s mgrovidf a wound

regenerat ed skin on the occasion o cenment o
covering hidnegemasetinhwiriglets excallenh in stestchbabilitveadsabsarbs
exud kA wHend rsglﬁagt@", é&n%éﬁ"ﬁgjﬂ aSholdi i o\fﬁn(%nt suited for -

I nvestigations made’ by the present Inventors to
promdiing the bebliagwd uhd vomwed snglacatfer agbrodengehpério@df time and

bove, it was_found .t hat 5 wound- cover.i.ng hydrogel .

nardly B4fiset PRT oF 5 ©ORBIER 10 T SEPBCCARH THDPLIRE prrasion of
repladedh €6t bMnheawpattccEHNMCRataRSIoNts £xedasse. can

mai_ntain a noist _environment suited for pronoting the
Meapg 4p7 siviie HMePIRRIB® surface for a prol onged period

of Ad 0580 JahsiFAHRRItBALBNS MmUY Y Re g8t kRentors to

the regenerated skin on the occasion of replacenent
obtagt stigh awahadcowearingymaienal as nxkhtipndr abaesy ibmasdfannd that a

¥ i . | it ai, ni . .
woul-BREALN B B SRR BB L AR RO ANy and i
protedtyege ao#éomlffﬂd smfelfﬂe, absﬁrﬂsaém'f .tml teﬂcaﬁ\m?]inatﬁﬁ{ ﬁfﬂlbi@t '

.CONpos ol yuret hane film and a r ogphohi c
envif GHBEnT sytrd dF PP CPRG BRI Mt DR TR e o 2
prolé®ied PéAo@ A ARALaknidt Nafly 280ses Bath of n/ g-aa)n@g% to the
measured by the cup nmethod in accordance wth JI'S Z
regeporpged akin prsthenoqdesiqn efesnlacement ob theaougshpoetring material

. withrEriaB‘éﬁft él?é)éah rb\ée%ﬂaﬂﬁdeBg es‘ﬁg?éé%g%?é/ ﬁ&ﬁg%e??égh? glén% R ewater-

_ terial according to t
solubld swwiheticefrf sonis syathetiy milheres; giyterd axtelatendn ianlaminated

oo SR Rb b 39, MRS 1B, BB AL 30 per tver s
thatshetoedefiag hatTRilingy e Remloi sttire fperhfe AWy b BOd-a0600
(g/ III2(}I‘24%) lag r}geasured by the cup method in accordance with JIS Z 0208. As
such the present invention was completed.
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
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 tﬁe regenerated
skin on the occasion of replacement of the wound-covering material with a new
one.

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

material which is prepared by spreading a hydrogel containing a water-soluble
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period of tinme and raises no fear of causing pain or
damagi ng the regenerated  skin on the occasion of
repl acenent of the wound-covering material with a new
one. Thus, the present invenfion relates to a
wound- covering hydrogel 35 material which is prepared
; N dr 0 r-s
S D e et B SR ah Pl el ewo

layepitrarcorgposed eihd paintretivane filipeand hydrephploisdibers, and said

ly i . hobi ¢ fibers, and.said

woulg e Bt A Y R PO o b ey & 500-2,000
(g/mambislmeasngeda@ﬁﬂﬂe egﬁ méﬂ?‘(ﬁ&ﬁgjﬁfﬁsomz oﬂmzoa:simgenskwozos.

the.c nmet hod i n accor dance .w ) .

Fufﬁlﬁ%ﬁﬁrm AOttHE SURKESE B éaCf%ﬂaS&a_eglyyrﬁgrw fimdpying a
thickhéd® HRFIXHM ahfiLE8RSAtMe StofrzaPinaREdér PSH&aAt 88K of 5% or

el ongati on under constant Toad of 5% or higher, a _
highgeg degesie of apanpRatansy whichhmeakiesst ppspibls tobbserye the wound
suer&Sg Bel ey %i%)esﬂ{é‘ @Sﬁnﬁa&é‘ggcé %gﬂr&dm\gﬁlltla%%é& % an

wound surface can be nmaintained In an appfopriate
approprsite engist envennmeRdr t Rartherenomhevhen aoheistme: permeability of

er.neabi lity of .10 the | am nated, two-|ayer. fil )
the REHRTEH, o aber il coptRasEdr ol 4 PARAUTRFRAR AsBiand hydrophobic
fiberfsi i/be;rd/ﬁu?s&daﬁ}ittmﬁ eHe \t\agge of QEG—S,@GE)Sl (g?in??%@flﬁ ggQQea?LF]reai by the
24 as asure the. calcium chl oride netho

calcin HIGR b ARSI 1 SHCSrAn 6031t i Lel Qe Siaky Henig A long-
ternd Bicih B SHRINGEE aBbréitiARREB R e?ﬁv?rdﬂ&{eléftito HY! r@@éﬁﬁgésn of skin

. . and prevention of ski'n ‘irritation o sweat i ne
irritgtien slusctopsveting9seehn aBoVipepbtainedat er content in the
hy | 1St 30809 upd-covering oopterial can .
ha%’%g% tetl%pvrvggerri Cg)t{?ete’igg{\i/‘qe eopl § g go § ﬁ%?g -8 | °u§‘1,[le t""ﬁ’ém(i1 covenng
matemdlecarahagamn dppepritth 1eved of fthekiness. NBhasathy fgitérial can

[ I i st, environnent on the wound surface
navERREP TS Biferler BriiipBhBRiTh gPokoRT Bl gIHG: Berelment on the
wouB@ehirgceand e cpeensi pﬁv@hﬁf@ﬂan%agﬂfgzaa& €5 idkling on the

replacenent. In addition, the material 1s 20

occagiffhAt ¥R COETiMhmaterighreRlaeement hingaddisips, the material is
advARagEHES &Y tREt X UGAt&ure %gﬂ eCR ﬂé@egéx DRV Ne.
[FIrg. 1] e courses of cha

The figure shows t ges I'n
| ocal humdity with tine in respective wound-covering

t-end OR CARRYI NG QUT THE | NVENTI ON
BRH?E %géﬁﬂé\%\n\lrﬁg‘sﬁ% sent invention is explained
[Fig.i i nhe figatraishowsTihe cwuirsels 60¢Rahpes Ity tbca@ Glumiligr with time in

accordin o0 the present. invention has a npbisture
respﬁgpﬁ%mq%é-go%qn%gm%egg@.(g/ nm2/ 24h), preferably 700

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 perme'ability of 500-2,000 (g/m?2/24h), preferably 700-
1,500 (g/m?2/24h), as measured by the cup method in accordance with JIS Z
0208. At moisture permeability levels lower than 500 (g/m2/24h), skin
irritation due 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

a prolonged period of time. |
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30 1,500 (g/nk/24h), as nmeasured by the cup nethod in
accordance with JIS Z 0208. At noisture perneability

| evel s | ower than 500 (g/nR/24h), skin irritation due
"to sweatiness nay unfavorabl§ be encountered. Levels

hi gher than 2,000 (g/nR/24h) are also unfavorable

si

°| B pfnaloleus) oD the By @EhaR0 i in the

pracgiceiaf dhegresevienvegon ip rrmtomgmd:umly wdstofctd:d et tBay be a

' h
comn{ify RPHHRE B ae PE B GrTRET ShECURT SRt RAF s mot

par’rlu@ pb@lﬁr}ttﬁa&ﬁd filng tte Cbebu*sedni\:y the paact@é&mpﬂlélpﬁééém €nvention
for exanplergoaf t he ether or ester ty

Pref‘iﬁﬂ X 8F RaHECKRETS PbS ROHBCRRY A ReTeeptagersl ee%ﬁaoe hder
conhAE Hd bNYGNSH Righe?. ppefy%eehézn@ﬁ&naahm&ﬂégeee $edf than 5pum
25pm and a percent age el ongatl on under const ant
are wpfayosablsosinee Higmachapicglisteengtheisfinsnifidienkand ¢bs increase in
nunlb%‘?%ftgd}ﬂﬂol%@rpesﬁ [t HTARNPL B0 Lot AEEHNGHREAISR i an
stren I Nsu I Cl en and e I ncrease I n

appnnfprjaatalyuhestreesmntdmnent f d@dhithe domtraiyn trdiem t}’feet}mknelss is in

On t he

exce8 o Aot 5o RE T RN ERF CRTIGEAIFR Uil GOpREaNa OB SRS less

‘thari B% gedchBtsAgRCRABIgRE$ Biu Y MERaied) $eadt it Bésbries amEsult to

| es than 5% and the stretchabilit |sthus i mpai r ed;
protﬁeﬁq&,f VPuBd BHEAce e tensparenmbrliserdackeasssuatil, unfavorably,

it be%HHe%Q%pJé%?blUt%%%%P@é‘%{e Wo%&djg‘?ﬁﬁ@ées and,

unf avor abl vy, becones |1 npossi ble to observe t he

wouHsaklgrasathe hm@mr@m@ fibiges by @ﬁdfph?batﬁdf ¢éhe polyurethane
| 15
e TN LA BN SO0 LD ALNETBE, amons

otheaspbng ot hers. The | am nated two-1layer film conposed

pro,g}agg%‘%uret ane {?Iyﬁﬁ ?]gld?ﬁfgg)dro(g gglrc fi %% S thu{?’h%d

hy d1t 1030 G e 550@19:95& fél@f%ﬂ?)hasr@h?olgﬁﬁfeeﬁé%é’abmty within
0- 3, 000 [ 2/ as 20 neasured by the cal cium

the tamgﬂ fcfe0 %@1 (@/maL2dhlanere praferabiz30019990sig/ m2dh), as

: h
meag}lp%gy mtgun qne ggleo%&aé mﬂ%ﬁea A chegae%% t&ﬁh 83 1 1999 so
thatpa gl@syenvipennent (sﬁmeldnfer pRDIIOGi e theehqmm@af)ﬂhe typund surface

mas SRR dah At oRI PR T of B, A DReFthtre mermsability

levelshigighkf ecan &, oon Eie pR4Ah)) e headt ddvitdnrhBAt WRHAGt be kept for a
surface w || %OEOne | ower. Levels |ower than 200

long g qﬂceaﬁle b IR ting the healing gf the sipamnst surface will
bec&hé nowef . t@é\ﬂemo%e thAnSYE@ Y NNES B2 B2 ROSSH a?byatﬂe%ce at

he wat er-sol ubl e synthetic or sem -synt

sucl'péﬂ:mrSIﬁ@ ipatajipegdig to sweatiness may poss1bly 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,
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

carmellose sodium are preferred.
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the practice of the present invention, there may be
nmentioned, for exanple, polyacrylic acid, sodium
pol yacryl ate, partially neutralized pol yacrylate, 30
pol yacrylic acid starch, hydPoxypropyl cell ul ose, :
hydr oxypr opyl et hyl cel | ul ose, hydroxyet hyl cel | ul ose,

t i .
B
in th@hyldmgeb isyprﬂ’ferably SeBbtnby ivoright, thure preforaldy Spebeby weight.
T T Y SO
low riﬁblkfrfé itzegiRo ¥RaldlHahe g%mdntﬁéat@ﬁege%e?@a%%m@h% in

preferred. 6 2 The proportion of the water-solub

excesﬁ;s i @Yowelgémar§ Witfaeerable G%riﬁ?eﬁhel \ﬁatqfesqiyahags@nﬂne@c or
comARL R U PhIEGIE ESILELFIO ALY
failingitgferm ehgoaggegelvi scosity will be too low, making it

A THAC Ubhedft SFRpshel R t%%'kplc%gﬁlg%t GBS AISH%6% by weight,

proportrons in 5 excess v R g
mord lp‘rafe@ahllyl 40-515% byt heigha! eilatiod tbtige g¥WBRIHIC The water content

sem s on Il no I gnger. be, dissolved
in %ﬁﬁﬁscﬁlf%%/e %w VRighids urivfﬁﬁ ab?%ﬁmﬁ@ the apgprRengRiexudate will
decriéfke. TWRtE0B6 RNt WvalaiRiow BOPAByWVAEAY e | 'u%favorable since the
preferably 30-80% by wei.ght, nore preferably 40- 75%

tacl%l;:ewebmmes exeassiely stiome, gelthaetlygne arfses the pessibility of
Y, ' -
cauéiﬁ he]@aéhagfgg%?oegegg%{ tH es%ﬁqupgleécéce%ﬂgé@%?&u%d
covecrmg Hratehal/fﬂ;ﬂad:mhem Bﬁ%lbfaﬂmegm rrmxetamfaattmiabém;ironment
..sknce the s exc SSI e stron

it 0 PHOR e B e e S BrE T 0] SRR gLl spflecrease
in sﬂﬁﬂﬁwlmréhetdlﬁg@eff@éted skin on the occasi on of

vvound coveri nf% mat eri al_replacenent or the failure to

mai hRGICANEETHOM Y 5101 i e fydTogel is peeferaplypl&nidlh by weight,
mork %efé@éﬁlynﬂ% @‘O% e weind, SWH&P&@%I@@e#cg%gntte#{]u?the hydrogel

decrease” in skin“npisture-retalni
is logegmtthan K1%dryweigit, the skin nydas@ge+rerc@1nprngfeﬁcatbdgcreases and it

4 r 00/
is n %r%é)%ﬁé;&'sgs@%gggfx é‘[o{%{rg %ﬁ{lgfs% te%%r%mé?og&&%(%\fer ormotmg the
healihgof ildmopnesgiface t th'Balﬁl thenglysé el @Ohieélﬁl im e Hff(fiﬁfgtel is
decr eas nd it 20 is no lo eto i nt ai
higHET HRC ST BEIRTL ST S B BNFE CoRgol medieLged floats
to tid géineuMaes) Easisin@sach WieBldhe agls\tm&és§&mtﬁetocbambheof
gro el is higher than 40% by weight, a portion of

apP]gF%’fé‘@? andgcEpasemiwotadkinesst ai ned floats to the gel

Sconay enaERS AR M AR R o LA EoREAS: Bhdrfian those
merprifidealoydr agahotcpatidulatly ngstortpd pentided ttatphae wid not
leésgrtl I?:E{a ehl?eg{]s ct>ih t%seepresent invention; thus, for example, one or more of
fillers, humectants, stabilizers, and crosslinking agents may be incorporated in
the hydrogel. '

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

and the level of addition thereof is preferably 0.1-5% by weight.
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menti oned above are not particularly restricted
provided that they will not |essen the effects of .the
present invention; thus, for_exanple, one or nore of
fillers, hunectants, stablll¥ers and crosslinking
agents may be incorporated in the hydrogel . 30 Usabl e

25 Ubenibidd @ichaffect r&g@m%hsn gigehrlard, iR Udfliple, D-

di ox | cic Zl nc
sorbhf@htsohlttms di, 3+’mlty@rwgglyc¢oix; dllpmpylhtmen gtylcoh Iﬂﬂydfthylerre glycol,

es nce is necessary for th
oty RGAET EbEoh et el B ehrg hEghE el ashifions, either
singBuelf &c eomibyn o bs ewvadt @mbte GpéﬂQISJ aadliths 16fel df Addition thereof
h d{ag el to the wound surface, silicic anhydride is
is Prsigrapbul AriQ/oferelddd 35 and the | evel of addition

t heggph the vﬁv@ﬁ&h@@fﬁﬂhg siurlls%rméb\lﬂyg e h dr&%@?r@ e?éblg has a

t he hunectants other than glycerol "are,
PH wighbi thy rangaef 3:5s6.3, IBOmeydtfer@blgl\yxtbin thi pmgtyb@ih@ -5.5.

I
rardh Gt SRUUEL DYHEIRBLIES, ol QPSRN SRl e s
pH- aarimgtingcage'mhs conbi nati on of tvvo or nore speci es, and

t her eof 0- 30%

RN R £ R G

hydﬂd)didlé a6, biimintheglyyoia8 eﬂlkﬁ*d%&?éﬁhhﬁlmsaﬁmcﬁﬁ'ée\ﬁéﬁeh sPnthetic
range of 3.5-6.5, nore Preferably wi thin the range
hydlzpftala:lfﬁa 5165,81 sgly alaminometasilisaias ant phergeelyvalent anetal

cqngdl_ﬁ}alg\g, @1@191‘ §1‘ﬂ§t1€3ﬁ ?s. 189&%%Flgnq{fem’bs&dnﬁﬁ"e spe 1esg The level of

justing a e as the crosslrn
addisigenthereofenay orargxepehdinglon dheaipaviesusmphydoxitis preferably

el Aum gl yci nat e, di hydoxyal um num
O'Oogmhr/f’og%et il synthetic hydrotalcite, nmetal salt

al ulmrlweﬁea?l bhe airafopndf- ptdservmasv &hﬁi@i}ﬂd@}t&l plasticizers,
ounds, either ination of two or
emyfgii rssﬁélefaé‘éanﬁ%naéggll ey 1 g HOEBPTaHEY 1DdPg
hydfi?@?ndl ng on the species enployed but is preferably
0.001-1 % by wei g};td If necessary, one or nore of

pr eEla¢ yeindesovesing degal snatsiried (af d_hg@rgsent invention, when
aI:)pl"‘fgﬂLI kS hf\}v&_rlﬁ égéfﬁ%ﬁﬁﬁ%d%d?éﬁﬁﬁkﬁ% 148 (Efl"tra'izﬁﬁ{esg as to allow

|ncorporat IRt wound-cover|
the meadengkto mmive raratvitdf thehmqyemts af rize rskio ra,ndv\,bﬁntl—%Ooccasmn of

replpgyapihis Pafu Rt el sucl frel PEdkarat Thioh e

rege@&ra{ﬁeﬂhslﬁh avillovemes dantigedhe THersfoas dtheowotiRe- &ﬁf‘éaﬁi'fgc’lﬁ'ydrogel
| acenent, is reqw red to show such a | evel

mat?laek% roSeRhiRYERRN hag gelnekiness ekSri 2t EXpERSsEd in terms
of b&RIRGRHer DI Cof APFLNRMI QYRS AP OI Y ater), 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
ball number is less than 8, the initial tackiness is insufficient and the coverihg
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

irritation. On the other hand, when the ball number at the time of replacement
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material of the present invention has a tackiness of

8-12 as expressed in terms 25 of ball nunber at the

time of application (before absorption of water), and

the ball nunber at the tine®of repl acenent (after

8- hour water absorption) should be not higher than 3.
is 3 (lnf sﬁ:ﬁﬁepaﬂﬂe orﬁim%h %ir{EPssq% SR 4 ?%l 90 wiich mtPpain is

mat’er i a en ap e wound area, can

causnd\mr the P&gpngmtcéménm siBineykr beaddinaged, whersas, ovhen the ball

R 05 A R B ke D g H AR rverabi

smcet tHoddiersasses thd pssHibility eficaasthd peircov dahidgingthe régdnerated
a .novabl e wound area, cannot nobve on

lied t
Skm\ﬂ ﬂ" gcas%%o?mléﬁ%ﬁ% thus unfavorably causing the

pr @l @ibafl RaabeRdakiel ref@98d thfatdie mbahs theRRIe bﬁteﬁﬂed by
excess of 12, the coven&g mat eri al, when applied t

carrying oujghsall tack test pesomtingrty the halkiagketsst mnmyprescnbed
dation. On the other
n JIS%Q‘Q@%‘%ﬂé@%@& tf&lﬁ n‘g%rbi;{fﬁ'ot he tinme of replacenent
8 UsalBeas ﬁflmbllaetlc fittnefoc moweﬂpgrt&hler}gydmgkli serface are

t sed or, t
poly@Slerts S iR pifndBuBE: Bebstd S and malvingh chioride
films, loe fhiald obﬂwﬁm Ibyl subjectixe ebssofilds tb RachatldfA@Stehtment as

excessi veI Ci/yhl ch is unfavorabl e -since there
silicopq Ggatmgat p%rgrls. PelaIge waRignert pansheningairagimgnt RE plasma
treatnfg@nerated 5 skin on the occasion of replacenent.

Each ball nunber value referred to above neans the

~ vallle whtadneevasing ?lﬁdlfqgehgl&tmriaﬂ oé ﬂbﬁpresmkng@zﬁon can be
manﬁ a%qﬁg%(gggft%}I gﬁﬂ%ﬁsg 1T ng}f%&osn ang e es%.r‘?fjgl 3b gag]sple the

woundreopbraagiltydrogel fhaterdalvenri be rhbﬁuﬁe)tﬂuﬁ@la by sipréadeged drydrogel

et h Len films, pol opyl ene fi pol yest er
ConSﬁ%FfFéJ 3ok 8?%/ ApFh 2 s GRPhET 10?%/ CSWL%? PReVEBIA sugPort
and Byverithy 66 hparéfd serfdde®ithG pElicSiih ace treatment as
silicone treatnent, corona discharge treatnent,

r oUgHePRVRIINgG BratAEAL CaR b BEvaCted: Wasuatnan orfinary sterilization
b t
treat‘f‘ﬁ’éﬁI nve{dantél:g%&%glﬁgxb@éﬁﬁlggﬁbn taag]tyl??le dé%n %ﬁvﬁ%&cﬁrﬂgr ethylene oxide
steriligatien ackowsiingita naed. art . For exarrpl e, the
wound- covering hydrogel material can be manufactured
by spreading a hydrogel <constituted according to such
Examptﬁsn'positi on as descri bed above on a support and

t he hydr rface wth a plastic film The
covits koimbeakariian 458 SEPeLtiet: EaBai WnSHRGR e prosent

1nve§ﬁ§ﬁ'rhb1?ea§ﬂ)éﬁlﬁc&@/ t realaRnla Rslesateahb@Rver, by no means

sterilization, el’ectron beamsterilization or ethylene
limitgjiveof the s€PDE phthe presandrinvention. need.

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,
folld_wed 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

amount) to prepare a hydrogel. This hydrogel was spread on a urethane (20
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Exanpl es The foll ow ng exanpl es and conparative
exanples illustrate the present 25 invention nore
specifically. These exanples are, however, by no neans
limtative of the scope of t¥e present invention.
Exanple 1 A carboxyvinyl pol ynmer (1.6 g) was dissol ved

) 5 BBRE) 85 B B U Bl 9 covena wn o

polyestenfilmnto p3Qivosl d ewechdsyowtrimg hwdrogel ichatelrmlni xt ur e
be;age honbgeneous. The m xture was further uniformy
' with polyacrylic acid (0.3 g), tartaric acid

(1.2 W@und-epe&ig ayadogd] ¥aatetial (Whs fhufacairdl by ??e aring a
SOdI um (3.5 g), partially neutralized ol yacrylate (4

hydrggel i} {he pRMETRPBAEH as(ip Exgmple dgrsing she celnwrgqnts for
Exaﬂbwgra@(é/ﬁédﬂﬁ@d] T BE ﬁ]%&ﬁ?gd e\%adéxce}%Q}Zap drG qarethane (20

edetate (0.08 g) and purifie rop ate
nm) Aaont tricog lm@wpdsuppym ogel coveming ﬁwhb@I@IgeiNagrface with a

?ﬂi on a urethane (20 9 pm/nylon elastonmer (25
p01y§¥n5 am nate and the gel surface was covered with a

Exa:pplleyester filmto produce a vvound coveri ng hydrogel

LI R e O

punﬁémva&ea N@id aseh 1 Exgarrab@uﬂmufdemgtet e graﬁaeéas%oxf Qi!l (0.5 g)
2 as speC|f|ed in Table 1 and spreadi ng t

wer%wweﬁoﬂeweé Ry Sirane untd the rﬁlﬁwrfb het:am@d;mrf@mln aifbe

mle(ﬁ* %ﬁrﬁgﬁdﬂg %ﬁéﬁ f%mg 2k CI °c @%%ﬁl%\hh%la%f ¢))

poly(masyldcp asiol) (3.0 g, awtappramd I(@tf:’eg)annnnd:nwatecbglylcércdd16 0g),

g d 0 dj
carnfflef: st 78 y puiy SRuETARPRE By il el
magtBéium themihainét£sibesrn®. 0figf,adred ahﬁnnmmt Hy@rod@de gel (0.02 g)
furt her m xed uni forlm \{M th a 20% aqueous  sol ution of
and ggy IRRKOPYIALE ARyt phBUBIES Watsr tgmrepars & hysirage)) , This
hydl@%ep%tsrs@regd Prys %&Q{ha(rilé ) ﬁh)/ﬁ?lo?@élﬁ@’cdxﬁéﬁ ? Hm laminate

1(_::ﬂ‘,‘(partlally neutralzed yacrylca

and gl)le gehagriese wasatayered vatine p¢11z@ater 820 () @r)odlmeuaamund-
gel (0.02 g) and an appropriate

Coveﬁn%ilgmfé%%ﬁaﬁ il‘lgg water to prepare a hydrogel. This

ConhqaiaﬁgelExmsplsp]r ead on a urethane (20 }im/nylon

R B A e B R0 S L R e
samé Qﬁéﬁheﬂag){ﬁi Egehplet @fsird the components for Comparative Example
1 as specified in Table 1 and spreading the hydrogel on a nonwoven PET fabric
(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 |

pm)/nonwoven PET fabric (35 g/m?) laminate.
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Conparative Exanple 1 A covering nateri al

manuf actured by preparing a hydrogel

in the

was
sane

manner as in Exanple 1 using the conponents for

Conpar ati ve Exanpl e

spreadi ng the

hydr ogel

1 as spdtified in Table 1 and
on a nonwoven PET fabric

25

1PO g/ n2). Conparative Exanple 2 A covering nateri al
s manufactured by preparing a hydrogel in the sane
Reht Exagpl g 1 psipg 4 hel cogpogents fomp Comp.
rmarame/ga arm@!e 2 Bs specifjed 1'n Tabl e Ex.dnd Ex. 2
Silpiceathyiyidene [hydoopel pn @&.PET (20 B8 } gym/ gonwoveén Q.1
PERACHARMAGA(3Y 070 Tam nas. 10 “Tabre I CopRorent — 0.3
C&E‘bdﬁ?ju eyl L X 2 BEXS b Lonmp LofTp. EX.
Si]l)g,l%{é?g’nhydr’rixdelél 0/1 36 0.0t PoI yacr1y6| c 1.6
N - N N la rpt | 1 Fad Ay
D-Bplio solton Y PY b roBb op - 20 26| 20 117 20
eéﬁf %fed 20. LRG. 7 16 2@, 7 2D.7 1l ycerolog 7 20.7
(‘;\g sodium3.5 3|5 3.5 35 Partjally
Cargpligsg| sodigma |4 534854 ol @a@rvl te @astol 0iB-3.5 1.5 3.5
Pargally megtraliged ol yagryli ¢ aci,d agueoug sol Jtl on 15 4
polyacegiege Tarflaric acid/ 1 1°0.3 1 1 “Ureal- io- -
DiCaptorosdy al unmijnuml® 07 0. 072.5 0.07 @.87 am noa&et ate 1.5
Péhgnresliciacidal gm nonet as|licate -[ 0.06 - -
aqueous solution - - 15 - -
(20%)
Tartaric acid 1 1 0.3 1 1
Urea - - 1.0 - _
Dihydroxyaluminum | 57 0.07 - 0.07 0.07
aminoacetate
Magnesium : _ _ _
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 2pm)/
20pm 20um 20pm Nonwoven woven
Support /nylon H /nylon PET fabric |20 .
/nylon PET fabric
elastomer tricot elastomer | 100g/m? 35g/m?
25g/m?2 25 g/m? V8

Comparative Example 3: . DuoACTIVE® (outer layer: polyurethane film; tacky

layer: hydrophilic colloid and hydrophobic polymer particles; release paper:

- silicone release paper)

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%))

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,
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Dried al um num _ hydroxide gel - 0.02 - - Sodium
edetate 0.08 0.08 0.08 0.08 0.08 Purified water
Adequat e Adequat e Adequat e Adequat e Adequate anount
amount anount anount amount 11Uret hane Urethane

Uret hane PET 21im  201i m 20um 20gm Nonwoven nonwoven

i T
mengidgenrbelConp fawhi meaSeathyalug: is. thBunadilofEhre fneasarements.

. pol. hane fil y | . hydrophi I i
The of¥Fis AR Gl 1 BabfeY part 1 ci o 1ol case.

Strepeesility &dslti cone rel ease paper) 5 Conparative Exanple
4. QPSITE (trademark) (polyurethane filmand an
acr he étreé‘éh’fé‘%‘fl@é tesh Y2 LRt etbin eshprdanicewithy shsteh

fabrits” Yh BEREI od $ BRARIHeraPRLYEL TAbABS of DYE1L0086. Each test

absor bent: povidone, PVA, phenoxyethanol, water (80%)
matggalrwes cBtdapt siz¢ of Rex @oundurbeech speamen wessmaiked at

e EATE 438 20 AR SPAEL) TR il o cach mar

line stdeplelkadiurider,a ¢dnstamit doad ef pOONgaid they dissahe¢ between the

bsorbency an ckihess by the test t hods
mar S AR SHEr O o LhS st et e (RcniSdag folpws:
Stretdtisiii @gp&qn@nt@ﬁm?@@ooesul ts obtained are shown in .

Table 2, Stretchability test 5 The stretchability test .
wheyig sLe irigiagl Hlﬁfkrﬁ@'ﬁ@él\;rl%&@b(%m;. "stretch fabrics"

in [ I
) 0ok® ol Dol MndRNERd LR oo At iodh of 100p.o
stara perowebildyaesten was marked at  intervals of 4 cm

Lo Eahseci'msn | i pped on.the tside of each..
rar ke PRI AR, s T Rl Buf Bidb g eghoa in
accaddntevith SII[%IZCG%@%I }/\Abﬁut he ﬁhm,l cﬁqulilh(ﬁﬁ%@SVd’thﬁﬁarsqﬂaced in a

Li). .The.stretchability was cal cul ate s foll ows: .
lasebpelHAF CPATESeT ST QB J heroh thh ess posel opening
wasQovBtdiplvithps kidcRndepieck §Rat @p@é‘irﬂéﬁ)% Wiiddx:oa gﬁirhé’le?'df%d(mm as

length (cm) under a constant | oad of 1 o
cut from a test material, with the hydrogel or adhesive surface facing inward,

SHEAETH

the glass vessel brim portion was sealed with a paraffin-based stretchable film,
and the whole assemblage was we_ighed (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 (W), and the
moistﬁre permeability was calculated as follows:
Moisture permeability (g/m2- 24h) = (Wo — W1) x 10000 + A
where Wo: weight (g) before test;

W1: weight (g) after test;

A: glass vessel opening area (26.4 cm?).

Water absorbency test

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

(W1) of the test specimen taken out after the lapse of 8 hours were compared.
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Moi sture perneability test 15 The noisture

perneability test was carried out by the cup nethod in

accordance with JI'S Z 0208. About 10 nL of purified

water was placed in a glasd%essel (inside diameter:

56 mm depth: 11 mm), the glass vessel opening was
Amo ﬁY%?%tH%Bsé‘r&er arw(?l ece (test specinen) with a
' Ianeter of 80 nm as froma test material, with
Tackihesshiast ogel or adhesive surface faci ng invvard 20 the

gl yesse rimparti.on,was.seal.ed wt

e e rrsal s i SRERABRA TR ATE ABRaidlaith icgnsing

Procadaﬁ&mirag@pmgow (@Faed\:\¥ppliddteods sbhag & ppréval and

allo to i%?%nlnatherm) hygrostat set at from
Licengiagy W& r R&8% sesthWasiased, Andadast Brecfz?élatlonh\éas
plac¥®b8in iHarRef p%l% fABRSHE 6 %ﬁ%%ecﬁ{éd(y dééqze)eﬁ At tggnzontal

noi sture perneability wa ate as fo

withbiedagky spafaes |thcu3repg¥a¢@on fading ugwerd. A wppb@(l@}cm long
pome{(t%é‘;‘a\{&eét% WAl:s_ ass %/é(gl)sueﬁg%gﬁ |C%S§%rd e‘{;ﬁ%PE%_ 7

appmm'mrte absetskxxa’rpz;pe&(toAbam aldcm- lmﬁg nhylslleop@gidmbf thé tacky
vess (1 ngi de

surtg ok SFOCRBE e RBl RARs B AATICtET S o g6 14 8405 mim

wereS@eske@ i) réldowid femAthes F)p@ateeﬂ & thedisicRhad §flane, and the
therein, with the hydrogel or adhesive surface facin

numbegs dallsehishoTienprs %félwggéle ﬁaﬁ:ka sg%réa@ fosatdgast
secohlag G df:f%ﬁ'nﬁng@ ur ’?est:]_}g&% ta?éﬁ so%@g d test
A Vi)

before placenment in't essel the vve
prepefatioes aftst Sshpewr W&mrabsmpuahtweret fmaltamblmfhls manner.
hours were conpared. 12 Anount of water absorbed: W
Table 2V Tacki ness test A test apparatus as described in

Brug—Approval—and—ti-censing—Procedures—a—Japan ’7%\5
X

(Dart |\ _Applilcations for Drug Ap r’ :-11

Bretrhailty Chapt er 1lemgthwisess tedt 14was bdbd, 88d |a
t est (6l eparati on_was Widthyddeon an |i #1510 neip.pl andS

Moidtorerpagmeabditglle of 30 degrees wit of i ta
Wig/ Im2/Rdahj acky |surface of the prep rgfglg‘or ]'?j%rc% E;367

Wt Bkorptiodpper 10-cmTong poriign_and|a Tower
(7 seirbene) por i on were covered reqlpgciq et-yow &n71

azélﬁgﬁﬂﬁés@ € STeg o WA bIIIpHBAYE 70 010 091 1

-t o f

Onfipfil] | ON [ORREPRAECKE SR face A Syries of

oL e car—S—vaf-yrh{g—+H—6Gi-aftt m-3—2 -t o

were allowed to roll down fromthe upper end of the

inclined glane, and the.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?2)
Before water ] 7 51 17 3

Tackiness absorption

(ball number) After water
absorption 3 1 2 8 1

Test Example 2
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nunber of balls which stopped on the m ddle tacky
surface for at least 5 seconds was determ ned. Test
preparati ons before water absorption and test
preparations after 8 hours & water absorption were
evaluated in this manner. 15 Table 2 Ex. 1 Ex. 2 EX.

3 ﬁlg@,q t_kﬁpégg
W oﬁwm%e 15|118b%¥? 2 %?ﬁu@% %%I?Irlrga I [ té’rggﬁeq%lggf :
.Exam@&‘s lﬁgam@/thgwr)unmtceverabgonptarwds @@,(Rimmfam@) Egamples 1-2

2.1 ness_Bef e sor pt.i.on
wereC s PP P ey Ep by 3RS 35 B shprice, s thod
(metROHTA- 1Qabmp?: WFRH) Ex présépibed nEkS%S?, %9954T£§Q methods for water
Lty

Stretch gt hwy se 12.5
vapoRRATTARII Bl TheresTits Qrakad erepéhmm Takle 3.
~ 1935 661 343 377 28 (g/nk/24h) Water absorption 2.02
Tabl@.337 0.64 0 1. 14 (g/ 8h/ 16(:er) Before water 8 7 21 17

3—Tacki eSS alpggr At Exkgdl lEgng'UEbbnﬁlek e Ebnﬂ) ¥x 2

UT1 TS E}\all T <4 LA~ DU'J'JU
MOIS%u[ Pzeﬁgeglgggiﬁlmﬁ 1082 | 186080UnG700v br i ngsadt er | Al s @4
d the Wwound-govering materials of
Conparative Exanples 1-2 were subjected to noisture
rmeapility test by the calciumchloride nethod
TeSt%ﬁiﬁ’ﬂa%% 1; 40C-90% RH) as prescribed in JIS L 1099:
| Tesmadmbhgd@wfoghdt\@éwn@ waReriaResMEARINPIéY 103 and the wound-

textiles, The results obtained are shown in Table 3
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. Fllrther, 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
hours. The results are shown in Fig. 1. |
Discussion

As regards the wound-covering materials of Comparative Examples 3
‘and 4 (moiéture permeabilities of the preparations: 343 and 377, respéctively),
which are commercial products, Fig. 1 indicates that the application site
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
wouhd-covering materials of Comparative Examples 3 and 4 is applied to the
surface af a wound, exudate from the wound sﬁrface tends to be retained on the
wound surface because of the excessively low moisture permeability of the
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
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
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Table 3 Ex. 1 Ex. 2 Ex. 3 Conp. Ex. 1 Conp. Ex. 2

Moi sture perneabili ty 1282 3699 3799 8541 942

(g/ n2/ 24h) Test Exanple 3 Each of the wound-covering

materi al s of Exanples 1-3 ardd the wound- 10 covering

materi al s of Conparative Exanples 1, 3 and 4 was

, q '
rct BLLG B0% 01 0 SHERRSE REy TE P OB IR gy Bppome
in wBih aism@ploat high irh mcﬁsmrel-'pﬂrtﬂmxblh@ (reoiseusd pemheability of thé
1 gl erted gtmeen t he

h
suppgtt 8550 BATS 1 aRpdd IS R v ouRd ciEmniie Binistugg on the wound

surf&&@ﬁ@l@%egﬂrﬂtcﬁﬁ@ 16 SEkhRRARItER éi@&pﬁﬁ% cHt€ordNdalify @ fa¥lure to
were tenporal ly nmeasured for 24 15 ours. The results

mainfiain gHpRARSF Aneisy enyironment ARd.OR the easpapldengHéme application,
|
e YRS RUP LIS L) sl GO S KR cfrcen

regeedsataddsk&ﬁpdr ‘dmphszdmgll 9 pccumand thus 1@(bmfy1nglthe fear of the
t [ a cation site
regeBf At kin Hethe hohllafidtns ARtadils RERIESHAN *L L0 o
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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
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”.

The results obtained are shown in Table 4.
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The results obtained are shown in Table 4. 15 Table 4
Ex. 1 Ex. 2 Ex. 3 Conp. Ex. 3 Conmp. Ex. 4 Conp. Ex. 5
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