DESCRI PTI ON *159159* APPARATUS FOR SI MULATI VELY
MEASURI NG ENVI RONVENT OF WOUND DRESSI NG ON SKI N-AND- -+ —-~ — - — -
MEASURI NG METHOD THEREFOR TECHNI CAL FI ELD [0001] The
present invention relates to an apparatus and al“mwmwmmnwmmn
nmet hod for sinulativelylﬂggﬁg&bggo n environnment
m cr ospace between a hunman SKin and a wound dressi ngisose*
In particular, the present invention pertains to an
apparatus _and a nethod for sinulatively re roducing
BEVEAGAS TR SHYGLOUHSFR| KRAPHELNE STGRIGMIENT OF HOUND
DREJSACH Mt Mealn? MERUTITRK! fipdfidpariauigots essi ng,
at a wound area or a decubital area of the human skin
bei ng dressed for healing. [0002] The nethods for
{ﬁ%ﬁﬁ on human skins are known to be roughly
classifie 0 so-called dry dressing and so-called
Wetoldressing. In the dry dressing, a wound area on a
human_skin is maintained in a dried condition to form
a scaB*onPERESHBUAT VAT For TRéAltiERy. £ nafhergaratus and a
Besi N [ |y I,St i nt_.ls -

ITgound ?oxaoﬁnliﬁ%%%‘{ggy?api %/15 ea tah% V\%{J‘ﬁ%{%ﬂ“cﬁ%to e
niggsEpade deyweercrodiumanf skénsanBlace whundedwessiing. In
area, and a und- protecting effect is al so produced.
SO0 A% ¢ he® | BEE B het HIER DR SF TALBT atBf 2 apparatus
#nd t abl et B StERNVELAQIRALE vd 1y OFBBFoWREdSg 38nd measuring
environment_in a mcrospace between a moung on a

hgamp nChangsifr i eS8i ngl espaticidgpace between a
H%eLot her nal aract erjsti in_.1s ve —
|ﬁp&?t§ﬁ#%?o?ﬁﬁea iﬁgﬁggun S?EE%%§VeF¥:n%aéﬂ%%ﬁ%nﬁ‘ea' or &
G000z 1 ciiréwy go Dt tiee nmbmah asidhe bied hige Sirats s AMFdTd healing.
Qﬁeg%or a decubital area on a human skin is very
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The methods for healing wounds on human skins are
known to be roughly classified to so-called dry dressing
and so-called wet dressing. In the dry dressing, a wound
area on a human skin is maintained in a dried condition to
form a scab on the wound area for healing. In the wet
dressing, a suitably moist environment is created around a
wound area to rapidly heal the wound and to lessen the dry
necrosis of the surface of the wound area, and a wound-
protecting effect is also pzxroduced.

[0003]

In the latter method, to obtain data of a suitable
moist environment, in other words, an environment in a
microspace between a wound on a human skin and a wound
dressing, especially hygrothermal characteristics therein,

is very important for healing wounds. However, measurement
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measur enent of such characteristics over a |long period
of time is nmuch nore difficult. Therefore, there
hitherto has not been obtained or reported any data
on an environment in a mcrospace between a wounded

oFKi My thavmd dessing-i espegi ally hygr MAlea or a

characteristics therein. [0004] Further, there
deiagitad hagemot obeen hepert edkdmy isi mamti Ve fficult, and

i ppar , ich.is capable of reproducing,
mrcggﬂn %ﬁ%@cggsgw % zac\rgggr?\ﬁtr%ﬁhiﬁjtc? nogermac&t%"b%cgegmd of
thietaneen rtudw sk g ior A ski thapd sar¥Woupderdr 83$4WRG o has
or any trial of neasurenent of hygrothernal

Tramece iRt E3eq (PSP e Er 85padatByonsingesudhorent in
LRPAEALLSa ¢ gg@rcwggﬁ aboy&i,d8s8" ihed %n}dg?g :,]xplcgﬁnlllggdressing,

order to study about the environments ea

asmewis 1 hheregartilsesna derteandscteridevekopnentiaf an
rnatus and a nethod for sinulative neasurenent,

@ﬁbc make it possible to neasure hygrothernal

char aairefhed | CEHEI@er hEORBIHHIONRaGl 086t ©®h  reported any
envi_ronnent of a m crospace between a wounded humman

SRIH 2 EHE a WEBRHT §R8ssiaRPa Badushi chiske iits posapsébke of
La8d g e np it hqut the need. of a .
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oL prEs s begweent her goand expect edumaanappairat Hadang wound

4}_wethod for sinulative surenment, which can_be
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[ 0005] 7 The object of the present invention is

RFSF G to provide an apparatus and a nethod for

Si w'tﬁ{c.iélrelé/he rf@é&@—”&éé‘@r%«%d”@% ﬁgkggnbyggogg [arl[alto study
characteristics In a

about the environments for healing wounds, there arises
demands for development of an apparatus and a method for
simulative measurement, which make it possible to measure
hygrothermal characteristics under conditions close to an
environment of a microspace between a wounded human skin
and a wound dressing, and which make it possible to easily
measure a sample without the need of a large-scaled
apparatus. Further, in order to develop wound dressings,

there are expected an apparatus and a method for simulative

measurement, which can be readily used to evaluate wound

dressings.

SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[0005]
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m crospace between a wound area or a decubital area on
a human skin and a wound dressing, while such a wound
area or a decubital area is being dressed. MEANS TO
SOLVE THE PROBLEM [0006] An apparatus for

si mulpid vehbyepeasiy | E‘Eea r%@ér{ton{'ﬁv&ntl?‘ﬁcorsdl Plellfore to

t he present i nventi on, nprises. a cons

R@Wp@déat udR- aa@plaumtdxst y andnbear wdtHod si fukat ls\mluyLatlvely
I8 uces an inV|ronnent wherein a wound dressin

pr A1 @Y HR I Wt rﬁyaﬁPFhWéH SEERTEIXN RN igs in a

mi&rééﬁéd@ﬂbethégﬁe%ﬂW6&h@nQrQHmd¥t¥ @@@@%ﬂf&ﬁ“&rea on a
warnms a container holding a water content therein, up

lf-l&i“aansi’}ﬁatﬂl A %u%%lhndb@?dﬁywmgeruhuﬁe sacbaaplm@und area or
cheabﬂ%f M@l er; yapor eéggg ||ty, which holds a
sanpl e

covers an opening of he container, and a
sensor whi ch nmeasures at | east one of tenperature and

S ace betmeen the sanpl e hol der and the
@@ﬂ%ﬁ $g[%ékﬁ% h rPREFEY et hod for simul atively
[E&®sly i Ng an  environnent, according to the present

i nvention, conprises the followi ng steps. (1)
Di Sp%%l%@?%?@ﬁw$nf@FLﬁﬂmulmtavebMSMaaBurlng an environment,

it h whi_ch | at I
e e O RBr P 2 RDHRaBFecsi ng | s

repro S an I ronnmen

practacahbysuaad tEep PRt H Y h Sl diefy NOLHERBe® which
wat ey content therein, up 3 to a S|nulate&yhunan body

THPEI SR PRRiCet fe SRHHORReRl t whexdin a  wound
SPOSE BN i@r@ﬂ@éyészw%_@&a‘ dity chanber. (3)

Pl aci ng” a sanple of a wound dreSS|ng on a sanple
hol dez warming unit which is disposed in the constant

temperature-and-humidity chamber and warms a container
holding a water content therein, up to a simulated human
body temperature,
a sample holder with water vapor permeability, which
holds a sample and covers an opening of the container, and
a sensor which measures at least one of temperature

and humidity in a space between the sample holder and the

sample.
[oo07]

Further, a method for simulatively measuring an
envifonment, aécording Lo the present invention, comprises
the following steps.

(1) Disposing a warming unit in a constant temperature-and-
humidity  chamber, which simulatively reproduces - an
environment wherein a wound dressing is practically used.

(2) Warming a container holding a water content therein, up -



whi ch has water vapor perneability and which is so
di sposed as to cover the opening of the container.
(4) Setting a sensor in a space between the sanple
hol der and the sanple to neasure at |east one of

ticenpersatmule tal hhmahdibydy N ddibsRatere FFEECTnOERIHE:  the
| NVENTI ON [ 0008] According to the present invention,
YA THEdo ¥ thosEt bl Bheo SomAtanvel yerppratute-and-humidity
cehwid-gnment in a space between a hunen skin and a

wound dressing applied to the human skin and to

(8vaPlarce ngueh sampdealo fer iwaunmd dre ¢ enpesat Hr eafiple holder

hum dity). A dingly, it also becones possible to.
R R oA Y o PRI 00E°LE' Bt o
aperdoodcfkrt iche, opRirhgvid d-the dbfficybt if a specinen

i s a human body, and further, it becones possible to
(daf iFREERE I oRERFEE otierasPenar Retarciest itdee i sample holder

b, h in and_a _wound dressin
a%g,& © d%ﬁéﬁggprrgﬁt H%% I%ll‘%%r (%/tgdg\i%ﬁ d “Gess] nﬁ%mﬁ%’f%ture and
hawiitcdlstye ifotheuspacan be facilitated. [0009] Further,
when plural containers are set on the warmng unit
wi thin the constant tenperature-and-hum dity chanber

HRas erertus aivveintd @y sanpl es can be sinply carried
out at once. BRI EF DESCRI PTI ON OF THE DRAW NG 4

] Fig. 1 shows a schematic diagramof an
oD ST LA ST, S PO mecones
pbssitdrt atnersimulatively reproduce an environment in a
space between a human skin and a wound dressing applied to
the human skin and to evaluate such a local environment
(temperature and humidity). Accordingly, it also becomes
possible to make measurement of such an environment over a
long period of time, which would be difficult if a specimen
is a human body, and further, it becomes possible to
definitely know hygrothermal characteristics in a space
between a human skin and a wound dressing. ‘Thus,

development of improved wound dressihgs more suitable for
use can be facilitated.

[0009]
Further, when plural containers are set on the warming
unit within the constant temperature-and-humidity chamber,

measurements of plural samples can be simply carried out at

once.

BRIEF DESCRIPTION OF THE DRAWING



2 = water retentive nenber 3 = sanple holder 4 =
wat er vapor diffusion-controlling nmenber 5 = sanple
(wound dressing) 6 = mcrospace 7 = tenperature and
hum dity sensor 8 = lead wire 9 = seal tape 10 =
[oonsfant tenperature water bath 11 = punp 12 = heat
exchanger 13 = thermal insulating nmaterial 14 =
consfaft ténpeRavar @ afFiimibicy Shraant OBESINMODESAratus
Yl | 0, reinafter, a
TS G T ol ena0I TN 0l TThe br 826re <P RUent T OR B TF - e
described with reference to the drawing. Fig. 1 shows
[ ' f.an_apparatus for sinulatively
D%g?%%?ﬁﬁébﬁfgﬁ WC%W%%?sH cs, according to
[@n1enbodi nent of the present invention. This
apparatus is to sinulat ively reproduce and neasure
lhygFOPREARET characteristics of a microspace between a
WQu ' NE gdhesi ve skin patch) and a hunman
2ski E’.gt%greﬁoel%}“lqii@énponent of Apparatus>> This
Jappseaple dmipidses a constant tenperature- and-
hum di ty chanber_ 14 which controls an external
 LeAviBhimTe FEPOL, U F 221 AP cReTReHi sposed i n
st he sghger (wkhing tdieesgiq%)wal s and the bottomwall of
t he heat exchanger 12 being surrounded by a thernal
6 msOR&MofPami eri al 13; and a constant tenperature

R QlerRLAL AL MUGD USSP YBLOL,

8 = lead wire

9 = seal tape

10 = constant temperature water bath
11 = pump

12 = heat exchanger

13 = thermal insulating material

14 =

constant temperature-and-humidity chamber

BEST MODES FOR CARRYING OUT THE INVENTION
[0012]

Hereinafter, a preferred embodiment of the present
invention will be described with reference to the drawing.
Fig. 1 shows a schematic diagram of an apparatus for
simulatively measuring hygrothermal characteristics,
according to an embodiment of the present invention. This
apparatus is to simulatively reproduce and measure
hygrothermal characteristics of a microspace between a

wound dressing (or an adhesive skin patch) and a human skin.



water to the heat exchanger 12. The warmwater is
circul ated through the constant tenperature water bath
10 and the heat exchanger 12 by neans of a punp 11. A
container 1 is renovably set on the heat exchanger 12.
(34l A thermal insulating water bath is preferably
used as the heat exchanger 12, of which the

<GerpRicaidite 45 agpamataldsabl e by circul ati ng warm wat er
theret hrough from the constant tenperature water bath
10, Wtich PEPar3pvSeFommAisiee BhecepABaRMt temperature-and-

e - = ity C er.l4.  Tenperature of )
tﬁe Eeﬁ}tt L%?(acﬂanggirjinl@ll%h pér]%gg?:g%?yaf]r m}#%gnaﬁoe gronment;
aroinea pr ekehablge rwithi whachange @fsgd6ed2€n WHLNchamber 14,

i mul at es ormal human body tenperature range.
HO A0S A KERrrTh G e Pl hont CaxERanGer Ll zxchnager 12
Bdigng canstAMad & perat th eyt ernbat el aﬁ‘l‘it%%‘iaﬁu%; and a
11, for circulating the warm water thrgugh t he heat
Eittatter tEAPeriad Ursedwasex waarbnglOniwhiehi chuppdriess warm

0 [ 1 t [ t human,.bod .
V{%%plgr ?tcﬁr :elc.%{el-lovk\}elé\%(gr, %ﬁ%ﬁlﬁ%@ eldza' sui ?%bﬁ e%%t?‘hi fgrer 1is
qﬂﬁduhmnhiaShanughech@i&xh&at&ﬁgogeﬁﬁ%rdddﬁéfﬁﬁ%@@ bath 10
used. [ 0016 As will be describe ater, a sanple
"‘Hbcfdérh[ES %ELFop?’F%rPPJI’?Vi o nBERBR wPEh @ Waer 11. A
MAROL1 el of fUS] Qe OF | 409 BRMPRE ﬁ%a‘tseﬁcﬁ)'agigyle@ 4.
human skin, and a sanple 5 (a wound dressing S
M AEd on the sanple holder 3. A nicrospace 6 forned

t her ebe i s.reqgarded as "a 1 cr.ospace between a
huna%Qs:¥§§§%% 5nﬁ%g%glﬂge§§%ﬁfrgﬁﬂ% Pfeﬁﬁ@?ﬁfﬁngaﬁaed as
ther dhéyt of ekbhangeer ospace & argh@asutgd thbe§ature is

csc?r?tslporil 19]2-}7 y circulating warm .water therethrough from
the constant temperature water bath 10, which is disposed
outside the constant temperature-and-humidity chamber 14.
Temperature of the heat exchanger 12 is preferably from 30
to 40°C, more preferably within a range of 37°C + 2°C, which
simulates a normal human body température range.

[0015]

As seen in Figure, the heat exchanger 12 (and the
constant temperature water bath 10 and the pump 11, for
circulating the warm water through the heat exchanger 12)
is used as a warming unit, which warms the container 1 up
to a simulated human body temperature. However, otherwise,
a suitable warming unit such as an electric heater or the
like may be used.

[0016]

As will Dbe described later, a sample holder 3



Preferably, the container 1 set on the heat exchanger

12 is nade of a material which sufficiently conducts

heat, for exanple, a netal such as stainless steel,

alum num brass, iron, copper OL the Iike. Aamateg

j Ther i ' e cont ai_ner a .

{ﬁ%@%%ée/%ygggﬁi ncgon(;%flt tleh{%rgow;ilhnear SES T oVRPRY \%iltfﬁusmn
¢dret wt Bing apembdirf f45i dre eond fmblapgdnenhein 4skafd and a
further_the sanple _hol der i.s set on this nenber 4.

5 The VB‘EE? dOREERTI) n th@Larsd PRt Bhei vample holder

Ienber i difosphided o rale Pl AL £,£L95¢ 4 O iwcﬁd' "
body tenper;?ﬁfé by theeheat exchanger 125anég?s en~S B

PR TREF tRe easieat cunde skirrandpsr wound dressing". The

' i.0n= ' . e and th | e hol der
e AR LR ity SN L A

wiura e skeémsorTher ef ore, the water vapor
' fyfion-controlling menber 4 and the sanple hol der 3
g#é& needed to be nmade of materials, which allow

per memtd D081y W 1gd &@HQEinEQOQQEeHM%ﬁh@h%aB%EtVQEQEanger
di ffusion-controlling nmenber 4, there may be used a

hont fwonade f abr fcmagewdedn Wil csuf tetiephapecoaducts heat,

fi ,a of various filter _
EOLIRIMEERE | g kbl o, & ‘Fetiiesr vapert. aluminum,
hifdds1si Droy, comppet | opgthenidked can berofi thedrtive member

dependi on sinulated conditions for a wound area or
a g%g%%fga Nakes e6REREASTWILh amdhdiiRl WPReSi nAgeniWighof the

| <onbi pat i t pha re I ve. nmenber. S
%gﬁff%EEWﬁter %aé%?ﬁﬁﬁ%%ugﬁgh- %gétrd%??%g‘ﬁg%fér%&F%USlon
PRy EC Bhimdeneabevugl,y mmd fFhethermdilet edaspndi tHQrker 3 is

vi ronment around the wound area or the
%éé% u‘g’Ft‘g‘Plé A

area covered with the wound dressing. That
[®018n a case where a human skin is in a wet

The water content in the water retentive member 2 is
warmed to a temperature close to a human body temperature
by the heat exchanger 12 and is then vaporized to permeate
the water wvapor diffusion-controlling member 4 and the
sample holder 3. That is, this permeation simulates
sweating from a human skin. Therefore, the water wvapor
diffusion-controlling member 4 and the sample holder 3 are

needed to be made of materials, which allow permeation of

water vapor.
[0019]

As the water vapor diffusion-controlling member 4,
there may be used a non-woven fabric, a woven fabric,
cellophane, a polystyrene f£ilm (PS), any of wvarious filter

membrane, or the like. However, the water vapor diffusion-



condi ti on because of nuch exudate froma wound area or
a decubital area, a water retentive nmenber 2 nmade of
a mterial sufficient in hydrous property and

transpiration property is selected. Sufficient water

cbﬁt@@?t@&ﬁ%dméﬁlbte'ﬂ" Rl Bk tatdye JBIbeE: 2 BRYsimulated
then the Water retentive nenmber 2 is set in ?he

copdtaines 1ﬁom\/ner evdyyt orhermabr ehadactkitsli exrear ecovered
sured_w a .wat er r _diffusion-contraqlling

wgg?l bt 47 ?ﬁg S5tHEr ha ?:i%%l n o TabR ﬁﬁ@?’énlaltllfjpé of the

waxedat ot 1oZese f MeMba MOpNehal eaner wheleeukitrly akedrusion-

on a skin, a water retentive menber 2 nmade of a
cREEESPLARNENS @ﬁm@ﬁrl n4 hyBR®US praperbg aMgriously set the

stJ.Frélri%E' gatclf']er il n Ly olt:S a‘.srql ?!fqu.%'On '}ﬁc V\Qgﬁ{‘md the wound

absor be asufement 0 ygr ot her na
ackear @crt ghies tiecsibiig adordeet ethvendd wstingtlae radend airessing.

capap! of |nh|b|t|n di ffusi on of water vapor to. a
cert d gg ?r%aﬁorhuman skin 1is 1in a wet

cirfafi ¢S io@n mﬁas& I bAg miRmbesxdda fall thek a akeAnbOkhr@a or a
case of a human skin in a normal condition, it is

dS6UBILERS  BYSRY SEMIFRERH COREERELYE. TOUST zrhe,nade of a
h .
&E:'g}.]l%l oél?fgf él,i,r?tl Qher}g/%q%cgetgsl nglrgpt‘—\erhg con% transglratlon

ereon to cover th alner
p"fh@eeft@'r es seimiogreidal fourf fihe ssanplb &t &0l tleraBsorbed in this

referab¥ has a suitable strength and permts eas¥ ,
E‘éﬁﬁf\, SbFRthESs & % &nt ePTChetRBRpI WIS offaseT, retentive

re@ider FOr i@xagpke,if thien -ghatenet Tefl Qdve ﬁy&?b@hermal
plate coated with silicone, a thin plate coated W t

Céflaﬂlal%reérléé'rllﬁs oratfie maa@msec@use@utkmmng ahi ofeter vapor
‘#ﬁégﬁ %o%tlroeflll% el etT_;;)rzﬁferable The sanpl e
0]

SO require ave wat er vapor

per meabi théy otardl | Rabhker efar ea Madechavhége a MAHLe exudate
goezxetsurtGr o ha\\{vlolel dapaprreo réxatea oeecndggtsa]t_ hg;glan on[ anzs% in, a
water retentive member 2 made of a material inferior in
hydrous property and transpiration property is selected,
and water is absorbed therein. Measurement of hygrothermal
characteristics is conducted, with using a material capable
of inhibiting diffusion of water vapor to a certain degree,
as the water vapor diffusion-controlling member 4. Further,
also for a case of a human skin in a normal condition, it
is possible to set simulated conditions.
[0020]

The sample holder 3 is intended to hold the sample 5
thereon, and to cover the opening of the container 1.

Therefore, a material for the sample holder 3 preferably

has a suitable strength, and permits easy removal of the



As a material for the water retentive nenber 2, there
may be used nmaterials having water-retaining
properties, i.e., cellulose, polyvinyl alcohol (PVA),
uret hane, nelam ne resins, sponge or the |like, etc.

s h@l\éﬂta%rtercoéﬁeertt _I;ﬁrléjc {4,2nspi LapLop anpynt gxgﬁgﬁnd a thin

on the materi al S herefore, a material  Sui

Hlartget offea@affiag®, cendthiansprayebesalRrt @dchThei1icone, a
ter retentive manber 2 is imersed in water to hold

uFiaGetoardntier daféiondigsim b@ioi?l@ethekst ast used,
t is t set container 1. In
atqrﬁjln% c‘:”%%ﬁj&:tl ot prhlagcesﬁrf i J@?%Ef’n@nllf Pfretfﬁé?able
cont @itrer sdmpokdhdrdear sontentithereldii A to have water
therefore, water may be directly put into the

V@Gl REFMeRPLboGY - usitty iBhethareforet ewdaseharnbgr a mesh

e T o SRt phRpTRe BpREeD,” 7

[moeis'lﬂers [0023] A tenperature and- hum dity sensor is
usedpfo measur e, %hg erature and humdity in the
d O

mi or 65pata b For eﬁvattrﬁer SERPFREhot JBemlesnd . there

rdie Bamisd. m\ﬂ&b'r@a@s tiedxpeh gt %&$Wa1%%§ properties,
hum dity sensor may be used Separately,

it-&hper aﬁelléll&ﬁ’@-hum Iél@iyvslérréor gapahbe of(PVEA) urethane,

ring ef abI sed. For
co%\?/(grgjié]engkeé%tl E E:a%fq Yifged o £9! The water

dceriEeTta HTEd mmr&&mmmeﬁneﬁ gepkhd shzenanfaterials.
|c ess is_preferahly used, [0024] The constant
Tt(}bqﬁ? JtUr e- &nd MRS HahbePle4 ffor CEREIDNI | Agasuring

Ah@EIMAl mePVbeoRmBRL- 3 Preferally J ?%eté’i@&ﬁpe ' fember 2
controllable within ranges of 20 to 40

TenPErE TR ARd WAbero tOURML dn ahuni ifi itgi eren chrisumat Sof water
therein before the start of a test, and is then set in the
container 1.

In this connection, it is sufficient only if the
container 1 holds water content therein, and therefore,
water may be directly put into the container, without using
the water retentive member 2.

[0022]

As the sample 5, there may be used any of a variety of
wound dressings, poultices, tapes or plasters.
[0023]

A temperature-and-humidity sensor is used to measure
the temperature and humidity in the microspace 6 formed
between the sample holder 3 and the sample 5. While a
temperature sensor and a humidity sensor may be used

separately, a temperature-and-humidity sensor capable of



changeable in air flow amount. This is for sinulating
an environnment wherein a wound dressing is
practically used, that is, for reproducing a nornal

i ndoor environnment or an environnent inside a quilt

meekuledy Wdies)or Hieewref esAbke Lo {508S ofot h@onvelaience

external environnent are 20 to 40C in tenperature an
030 MeF BO IRNG n huRPUPeya tumer-endgr-éleviatilty, Smdar 36€ small

isn .t r.at. 40 t o 609 in_ humdity. [0025]
Sé%l@bt quig &lrg)ﬁ%(e‘egésyljrlesrrgnﬁ% ejﬁ&&h%%le br neasur enent
[@aocarlding to the present invention will be described

bel ow, The heat exchanger 12 is set within the

constidft CPRFAPRT Rt (HEPETRIHR Y oHebery 14hamghgr 14 for
dhRMho MRIY Vaker ok atlhencf‘l%%%ﬁ?ntte mgr agﬁéﬁgggggy one,

10 di sposed outside the  chanber I's Clircu

widans dk t BenpuBpliblet owitherebyapgeki nbparshy war mooc in
the heat exchanger 12 up to a tenperature equival ent
LEFPEYAIEHS bR t éRpeFat uP RFRES) faul theisiicty, tmel is also
HRMRINA 1isel pnrtBe el excha 12 4 | -
pr glltgfém naerijl'y vvzlar med (at this ti nggg%hé%g% %%%%tlng an
emoti reitaset owhéeheigamplveothod ddre8)ing] A6 radfie il 1heused,

relimnacily warm.ng, the weight of "the 10 sanple
tE’“ﬁecanlcf t h‘geoﬂe?%%¥°%¥lgi?ﬁeac&ﬂrg'lar}erlrid?/ﬁﬁ Mot fpfgnent or an
esaiplamEn Arih JIRRS W efhi TeSPest bygtYofhlg) measuring
step 1). A thin tenperature-and-humdity sensor 7 is
set ONS HreLpP+e hepaditlons tdfe Wontexhernal endironment

t he le b,is. aced on the sensor 7. After that, |
%fe szgn Qi %gré 1F Fs)l:eggﬁfﬁguﬁfe PR gt i Phet Yo R t i ahumidity,

5 S et 48t deicap s L S O o couns
[0025]
<<Method for Measurement>>

A method for measurement according to the present
invention will be described below.

The heat exchanger 12 1is set within the constant
temperature-and-humidity chamber 14, and then, warm water
from the constant temperature bath 10 disposed outside the
chamber 14 1is circulated by means of the pump 11, to
thereby preliminarily warm the heat excﬁanger 12 up to a
temperature equivalent to a local body temperature.
Simultaneously, the container 1 set on the heat exchanger
12 is also prel.iminarily warmed (at this time, the sample 5
ig not placedﬂ on the sample holder 3).

[0026]

After the preliminarily warming, the weight of "the

10



The tenperature-and-humdity sensor 7 is set in the

m crospace 6 between the sanple holder 3 and the
sanple 5, and is connected to a nmeasuring device (not
shown) di sposed outside the constant

shemper af'ur gn@néhbuiie dve CB@”b'e:rl'lelA'conEQiﬁHQh 12 €8Hbut the
wre 8 so as to output neasured val ues of

SEawREr &t"URE ca e swriad t yesingrtively Pl uhal msaspresgbstep 1) .
AV\DHi‘lgn eqﬁ:%:%%%ea 19(5] mﬁ_iélflégrzs%ln %’nl Iggrsse ao% the

set on t exchanger

stenyier dtalrdeand hum they ceirdtiiihdhel i erespage Gamphe s is
beln measured with the tenperature-and-humdity .
o GPEh FFIRET t he t dthFeTeitgRit of thhe coprRAPREr 1 is

s%a@'e@'é@' 1¥s %@%1‘%@1@3}3 wisel g t@%raqonaa%ﬁegl %} that water

measured with t he ot her hand ( nmeasuri ng
vaper oes TS h@alsupelltentandmtyh@ecdnna,mfecrr lexanphgain set
W th a,vweighing unit ot shown) which is disposed in
tnhehgorrll\evt%g‘nte C‘gln'p rgtd"rr&e and-hum dity chanber 14.

[OOZ&]he Susntpacd tuge t Andt phAl dweyghiepdot he cont aeBerin the
obtained in "the nmeasuring step 2", fromthe total

%rgﬁpacof & hrﬁet%ea‘%ﬂéhe"sewalmt heldem & mnd 1the t semple S,

a3RTRIL RnneRRicd NSl J Med ST&B: 1 n

t he .armurﬁltn of the transpi reﬁaﬁ\?{]%%n‘tﬁgﬁg Flﬁo‘tﬂﬁg disposed

adfigienethd gbostean bteemgexreaeneeelnw—hhmudue}/( tdimmber 14,

r|n sle 0029 Af t S th conpl etion of the
%% he vve Cghwlﬁ? %8 S £fpl 9594 é’ﬁlé'r |r%eal'§‘h%‘??? egplues of
damyaxtalmeevwr@wtmmfldlr@mmeu@aal one, the weight of

the sanple 5 obtained in "the nmeasuring step 1" is
subt Facted. SRIFS %aW@’al@t P@nmetalﬁelraﬁat%ﬁ emeor ptfoplural

ARl Ghesale 5 el gan e, gbLal ged. This

wat er absorption anount 1S SU ract
[0027]

While temperature and humidity within the microspace 6
are being measured with the temperature-and-humidity sensor
7 with time, the total weight of the container 1 (including
the sample 5 set thereon) is also measured with time, on
the other hand (the measuring step 2). This measurement
may be done, for example, with a weighing unit (not shown)

which is disposed in the constant temperature-and-humidity

chamber 14.
[0028]

Subtracting the total weight of the container 1
obtained in "the measuring step 2", from the total weight
of "the sample 5" and "the container 1 without sample 5"
obtained in "the measuring step 1", then the amount of the

transpired water content in the container 1 also can be

11



the final anmpbunt of the transpired water content
obtained in "the neasuring step 3" to determ ne the
anmount of the water vapor which has perneated the
sanple S. Further, this amount of the water vapor
mpesneatiediich diiwmedddhey meheutiass dtidm@ 3)0. obtain

"hum dity perneability of the sanple 5 per hour".
[f)@ag ] Next, the present invention will be described

in mMkeerdatid | cBYpYBYi O @ﬁa@hgs’te%cmﬂ?@%}égéhttheof the

shoul d not be construed as limting the scope 0
spmpsent PAvEst iion megsuard .wayErdm Each wfidxanpt eshe sample

th | owi.ng co rcially . available products "A"' to
5,,17“?1%1?&0\0%%;9(]'?«&1 fgs°f or " PReat FHg 8ec{1bi S§% 10 "the

measdrasgt ke epanp! ess Sub¥eddetd” A" BedmeNeM iculation, the
h¥dr ocol loid Product "B" (conponent: pol yurethane
We

Ff) 2PPeBBELORCaNPHporént thieydFagely Fr odictel D' can be
beanperent irpal ¥ Lo, .10 h
CJcorrma‘r ci al I@rp%va%%$:£%%%%g}gn%@ﬁg ]184 E((:{\%%rn%gtgd Erom
tieedsinggs) amerrt uséd the tthoasappted watamd dumdatit yobtained

s9ne qf 12 the fact QLS of_ an_external environnment, was
Pnvests gatad "t T e SE6R: ai neFC1 Ty G%etatr gmount of the

wagkentvagoRemBeth? il bhemeaitely VBREr sample 5. Further,
diffusion-controlling nmenber 4 previously set therein
thas SMREF Gf tHe HéaterxChRRFePeImeatifs cie wisvisded iy the

celle qansd wrper ab e e- and- humi di ty 4 for
control I ﬁdg}g a%] exter n}glﬁrﬁzé%?}’o#%e 2 é\%é@g\}mos%n% ean%ample >
peenpenat'ur e- and- hum di ty chanber KCL-2000W

[@ﬁ factured by TOKYO RI KAKI KAl CO., LTD.), and the
tainer 1 was prelimnarily warnmed. After the

prel Nextar e rgitdent hBne@APE8nS witiNe be described in more
detail by way of Examples, which however should not be
construed as limiting the scope of the present invention in
any way. In each of Examples, the following commercially
available products "A" to "D" of wound dressings for

healing decubitus were used as the samples 5.

Product "A" (component: hydrocolloid)
Product "B" (component: polyurethane film)
Product "C" (component: hydrogel)

Product "D" (component: polyurethane film)

Example 1
[0031]

The commercially available products "A'" and "B" (wound

dressings) were used as the samples 5, and humidity, one of

12



commerci ally avail abl e wound dressings) and the
tenperature-and-hum dity sensor 7 (digita
tenperature-and- hum dity sensors TRH CA, manufactured
by SHI NYEI KAISHA) were set to the container 1. For

tﬁbefgéESEgang EQEE@PE& éﬁﬁyyﬁﬂﬂégg a@d§“¥ﬂ§es%ﬁﬁ§tﬁd

condition o cl ot hes, tenperature
and Thei didntasasersel ahvﬂmy%théO®EHqmukeﬁéﬁﬁ&beImember 2

t hese _condi ti ons, hun1d|ty d tenperature in the
ﬂ?crd§ﬁ%ce¥a§eﬁereEﬁ%ﬁﬁlnggaqu+ TRET R gl ¢ Bepper 4

pir@@laﬁaizr eERNthakeishews blakabkl em kranthehs WehiQer 12,
m nut es had passed fromthe start of the neasurenent,

whhchheweénd*ﬁeton%nvwréree e sharntat @ﬁm@tumdmumidity

ec |t | _ar et condltlon A n
no v§r|a |o%°5n ?%§r%enpe?ature an %rt%g ﬁ&%HEQBT WT Stevera
cbhetancrospaéﬁpératﬁrbeahdehumﬁaltgnner@hambar KCL-2000W
avai_ |l abl e products "A" and "B"'. On the other hand, in

mFﬁBfESEHFF@on§3’mﬁgﬁgﬂ%o R RETERTWeFE - f ouRd DA +t hetnd  the

cdgeHbhkal jareas hdniied na¢andi tédmeq t here was al nost
no variati on on the terrperature in the mcrospace 6

but RE&eunicdiet ypiraliménanycr vepadegs |nheeaseMpmﬁth5 (the
necr e of th umdity of . the.externa

e r ety (0B A Tanery | (ERREI NSy ama ene

teppesance Olambirntdioly editaie)7 Exiefied]l Wdese Mt €fe -and-

vapor (10 humdity Condition Y(%RH)/ Tenperature in

himd Ad$yaceengoss Mol M@RBAAFEVERD] ey SHINYEI KAISHA)

w@'rfef %%'t%ocoaa{er @Adtraqr{ééu'y d 'ﬁol( éf%ﬂateré%gglm n%%)ffonment,

mn. later 30 mn ater

shmméatlpmesancalﬁvﬁ' c@ﬁd8t3@n8<97 0e881OtAEs5/ 3Bedperature
96.7/33.1 40 presence Cel |ulose - 98.9/32.2 99.0/33.1
ves. 55aB33% $F°8 FIY BwehdeY UMBEh ARt - 286 28/BH. 4 50%RH and

R R R A O R R 1k S

the microspaces 6 were examined with time. The results of
the measurement are shown in Tables 1 and 2.

When 60 minutes had passed from the start of the
measurement, in the conditions where the exudates were
found in the decubital areas (wet condition), . there was
almost no variation on the temperature and the humidity in
the microspace 6, in both of the commercially available
products "A" and "B". On the other hand, in the conditions
where no exudates were found in the decubital areas (dried
condition), there was almost no variation on the
temperature in the microspace 6, but the humidity in the
microspace 6 increased with the increase of the humidity of
the external environment.

[0032]



absence Urethane - 36.7/34.6 37.41135.1 38. 9/ 35.
40.1/35.1 60 presence PVA - 97.9/33.8 98'0/34.0
96.1/34.1 98.0/34.2 absence Urethane - 45.5/34.
47.2/35.2 49.5/35.2 50.8/35.2 [0033] [TABLE 21
(Product B) (Presence or absence of exudate) Ext
Water Water vapor Humd it hum
(TARYEfflusi on- control i ng Y(40RH)/ Tenper at ur e(C) in

(produstr @gpace  ( g»ﬁreme oy at@a‘nced,eeumet al ar ea

msrrbe

0
9

er nal

r 115

it Condition retentive

Edddrddl. 1 dl e 6\‘ ] L | = \,a)mju T

(‘.‘ﬁ%té 12% cu 1 rE’a 9%%5 - ﬁ@&‘@ﬁ@@ntﬁﬁ@g[tgr Hﬂpegaé

O PTESEARE; Sctfrovae Sr94=5 )
9% 8/ B3pdseabsenca kgt hane - 41. 6/[3% s Ao AP o34,

presence (edebisho

v33 jir

O o I

5 @6.773498 . 324

(e 1

Fas

6.9/33.1
8.5/33.4
A

rr?:rospace

60 min. later

96.7/33.1
98.8/33.7
439.9/34.9

cereat
42 2/ BEaEenk? 7/({34reBane 5

o8 9/ 83 pkg g@ 5/13 7/ 34.73 absesﬁé’éz-su
= J/%@

Qpll(%ao:gg é“tf’hﬁ*ﬁe
BA o Gseftd O35 435048 v

99.6/33.9

BB /25.0

99.8/34.1
40.1/35.1

Js'sov 4\15

Bﬁyﬁ 2

#o—5¢
PYA - | 0Gus@de33. 2 3.5 919/ 33. 50ae 5

/341

b 5/84}CIE

980,342

50.8/35.2

Ur et hane -
Exanpl e 2 [0034]
2 and wat er vapor
wer e @rani ned, with the use
avai | abl e products "A" and "B"

A variety of water

(the

47.2/35.3 51.2/35.3 55.8/35.2 57.4/35.2
retentive nenbers
di ffusion-controlling nmenbers 4

of the commercially
wound dr essi ngs)

[TABLE 3 he sanples 5, like in Exanple 1. The external
(Protét rEQnrrent (nEeednce art ab3dde of Bxuda@fTpEr at ur e and at
HORRHATT T num,,m Viater 11TE -
Copdit 0P ¥ . unlyoRH5/'T ¥’YC
|_Afiitg ofioiihd sthpteg tch a1 oS Corfinat qm?“‘i;ifi” 1S e Lt o
V\.ﬁt er mm@rb Z did™ UITe VW 446 T 995/35.0 | 99.7/35.2
di%Pf ugi gresende4 cpritliudst i ng merber s [49zaists | s2apmsSiohl /g3t |3s/334
controt jﬁﬁé@g@e A0 in t he—mi cr osH&GES | R1/HAC 4ﬁmsn 42.7/34.9
. Cellulgse @ - 2/33.4 4 99.5/ 3.7/34.3
si®ful gt i weby 1 °QFe§-&ﬁ the pr esencg abﬁeﬁﬁe 4%/3 0 e388/350
expdat/esrromedt he| ddeuUDbI[Tal aFeas. 903/332 90.6/335 | 919/335 | 93.6/34.2
absence Urethane - 41.2/353 | 51.2/35.3 | 55.8/35.2 | 57.4/35.2
Example 2
[0034]

A variety of water retentive members 2 and water vapor

diffusion-controlling members 4 were examined, with the use

of the commercially available products "A" and

wound dressings) as the samples 5,

"Bll

like in Example 1.

(the
The

external enviromment was set at 35°C in temperature and at

40%RH in humidity.

The results are shown in Table 3.

It was found that with wvarious combinations of the

water retentive members 2 and the water vapor dif

14

fusion-




[0035] [TABLE 3 ]
ondition * Water Water vapor Hum dity (%RH)
-/ Tenperature (CC) in mcrospace

(presence or absence of exudate)

Pr oduct of decubit al

area retentive diffusioncontrolling nenber nenber 15

mn. later 30 mn. later 45 mn. later 60 in. |

presence PVA -

ater

96.8/32.8 97.0/33.0 96.5/33.1 96.7/33.1

pr esERTECCETTI BEESTS 08 9/482.%F 9B TF-85° 1 568 .§pEEply the
08. 8h@BiditA sumewhat RVAogelkophane a86. 0t33.s4mulatively

97. Olr o’hugg-@(eg résg'@e4é§4ak@en§9n§% Q%Léal‘!:legsgn the

cello? ane 98.2/34.5 96.1 /34.5 98.4/34.5 98.4] 34.8
al moStSHIHet GF3Ful ose PS 71.7/33.3 74.1/34.2
75. 7/184357 76.9!134.9 absence Urethane - 36.5/34.4

36.7/34.8 38.1/34.8 39.9/34.9 presence PVA -

[TABYS 35/ 33. 7 99. 2/-34re6n9 9. &#B5 o0x@Bte77/ 35. 2 presence

Cellu

PEsHE W

SMagel . O

BREior 9%.
| lniafeH&ne

ST YA NI TN A Sy e C
’]atdecLWAar@e ) I e.rﬁ. a

SeelI Y2 R 194 4/.3R2

e

4Z L a'tel

é{t}%‘é‘cﬂinh'ﬁicrospace

60 min. later

B o050/
N&o oK |

m. 1
U5. 6/ B3.rEsen@OMEMWNAVACE] T Ul 0S€ Gl [l saphiad)

474 aln

95. 8/
PA 62
Ureth
- Exte

B3 P54
2lsheumad 59
ANelmest Aife. 6
F nalsenenvi r

343?; 9%
-%él 032
341 Bosd
QEreee

93

58
2. 1/ 3459 42.
35C, 409%RH

col o 3

Ot a0
&p /o
2h 3D
Be 5431

4421232:% :
£363/34B

3¢5/131

R
)475:5534:?*
)38 6Gha8

86.7/33.1
98.8/33.7
984/346
984,348
76.9/34.9
39.8/34.9

Chang

6 glur

presenge .
s Afendium
Nngomesha hor

dICLT u?@p(
t teviae |

] tenperat ur
Der icOthoiakr €

&bl

NRAZ

h .2;’134' IT
bzand

with M8zt A

n AII ,

t @%’g;@?ﬁ% of G fosg O NMYB! trbrakel y bbse/ 335 g

B absence a_ri)[ﬁl Lt 1?

@?ﬁ%@%’e
I o5 4/88,
delc b4
58. @39

(1 heThound dj;eAE] [N/ 8S

42.2/350

g89.7/38.2
93.8/334
96.6/33.5
96.9/34.4
58.6/34.3
42.7/34.9

. etha
—sanptes—S5—tike S, X i'i"p'rc T—Hhre—externad
~ GRUT Y BRRERE KSs©¥ ar 35C in tenperature and
400RH in hum dity. The results are

at

shown in Table 4.

In theagarditi ons where the exudates were present in

" the d[%gy(gi tal areas, there was al nbst no vari at
t he

i on on

tenperature and the humdity in the m crospaces

6, in the&rapgsr of GTafEivarty cavedaabre ipr Ber ot stosBatss

In theduring a short time period were measured with time, with

the use of the commercially available products "A", UB",
"C" and "D" (the wound dressings) as the samples 5, like in
Example 1. The external environment was set at 35°C in

temperature and at 40%RH in humidity.

shown in Table 4.

The results

are

In the conditions where the exudates were present in

the decubital areas,
temperature and the humidity in the microspaces 6

four commercially available products. But,

conditions where almost no exudates were in the

there was almost no variation on

in

’

in

the

the

decubital




condi ti ons where al nost no exudates were in the
decubital 15 areas, the humdity in the m crospaces 6
for the comrercially avail able products "B" and "D'
were found to be slightly lower than that for the
commercially available product "A'". This was supposed
to cone fromthe difference of the conpositions of
the products. [0037] [TABLE 4 ] (presence or absence
of exudate) Condition Water water vapor

Hum di ty(%R=H)/ Tenperature (C) in mcrospace Product
of decubital area retentive diffusion-controllin
nenber 2¥R#fber “PE5  APREIIFRL & 15D° MiHETPREETS 45 mf%

| at er 6G&mRraialliat&railéblpr esehees CH"l shdse" - w&B. 284 40

96. 9/ 3; slgghéi/ Sf'ov?ergghg %ﬁa@ fo§lI mst:oﬁtgpc.ela@@!(léﬂa@%le
PS 71. 71

S4.1/34.2 75. 7/ 34, 9%1 p{gq_%er €.
Cel | ul BE¥HS=gd" o/ 3215 ‘?’z‘ i‘i‘?ﬁsefi §2 %’i“ésfrﬁ‘“ il
al nost cAcire €EPbPed Gors PS B& P¥d:cBs 59, 2/33.2 58.7/33.9
58. 6/ 340a71C presence Cellulose - 99.4/33.3 99.4/33.7
99.1/33.4 98.6/33.6 al nbost none Cellul ose PS D
[TAB’[B@BEHCG Cel | Ek@&&senceg5ab50{n&20f3xugaﬁe y9/ 33.1 97.5/33.4

978433 S eHHestERpre el tulose PB r\d/I &qug‘TﬁT’ c) i
S-S r 'vanor umid 1ty (% efperature in microspace
P@HUGQ/ ﬁ;h iJ 4re nt@@ g?fgaq.on-gmtro*hng |1t|in.e am"Jl 0 min. later| 45 min. laterj 60 min. iater|
Siiaan Jlllb'Fégénce ;8 96973901008/ Pz | 980/343

t Re thadﬂo;tywnan:ICetlh&set gnper agsir e i N rt.heari »nospaceEsub | 769/349
dgy 1 N oerdsereg t| A ivpres ijod were neas@eEep2vi R2/327 | §88/332 | 93.6/335
with t l 0 rerci- By g 884/304) £592/332, | 5474339 | 58.6/34.3
Wt n-therteer ‘ﬁ'ﬂéﬁée' S LS TR G T
B B mestGons 2N Gel 1uldse (t he wegind dif essings) as fhe- -
S@"rpl BS priggncd | KE céluidsXa@npl € E  The | exd/enrade9/331 | 975/334 | 97.8/336
emyvir anradiest nopac | Selfulogs | 35C PR ot {843y cF2 436 £161.1/343 | 60.9/34.5
* B@IRHenY e BTR- ¥8%RH The results are shown in Table S.

In each condition of the decubital areas, the humdity

in the mcrospaces 6 was kept within a range of 95 to

99%H

Example 4
[o038]

Changes of the humidity and the temperature in the
microspaces 6 during a long time period were measured with
time, with the use of the commercially available products
npe, mwgn, wCw and "D" (the wound dressings) as the samples
5, like in Example .1. The external environment was set at
35°C in temperature and at 40%RH in humidity. The results
are shown in Table 5.

In each condition of the decubital areas, the humidity
'in the microspaces 6 was kept within a range of 95 to 99%RH
for 24 hours after the start of the measurement, in all the
products, and the temperature therein was kept constant

around 35°C.

16




for 24 hours after the start of the neasurenment, in
all the products, and the tenperature therein was
kept constant around 35C. 16 [0039] [TABLE 5

] (presence or absence of exudate) Condition Water
Water vapor Hum d ity(%RH)/ Tenperature (C) in

m crospace Product of decubital areal retentive

di ffusion-control ling nmenber nenber | hour later 2
hour later 4 hour later 8 hour later 124 hour later p
presence Cei lulose 99.1/34.2 98.6/34.4 98.8/34.4
97. 6/ 3400495 P7.9/34.4 somewhat Gel | u | ose Cel

| ophane 5 3/35.0 98.4/35.1 98.4/35.1 98.4/35.2
g&%ﬁ 315.2 presence Cellulose - 96.9/34.4 97.6/34.6

[TA 134. 7 99AY 3o geryy Faxvaty somewhat  Cel | ul ose

Cel | Cba,nanr_e 89| g}'ﬁﬁ?ﬁ] E%Y@éo%ﬁllg 93um91/it346Rl;)/Tgrﬁeraibr34C)3in microspace
PrICD | S heotti ! o3 TBEE N1 Beatlse] 1 U 1|1 Q1S B 2 QBuarth] Bdbe 13 [ ror teter | 24 vur 151

IS 3 remencd 1 - Plaitiidie [ 1 90 U7 94 f1/340) | LoPRE 11Gk%/344 | 576/348 | 97197344
GBI Ul Q@&nar 960013 2 - ceDBonahd 34. 03/25.| .24

241 B o 2l Ghadh | w452
. EXt efed@dde en\ebifoRdent . 35C 40RG8H: [ QD] | sABT A | 98.2/347

URder sts@ektf r Qrielidiee I es ! oganef |t BEsal ovesd o bed/s | 932/m4
Egang| @'Yy $eiitdest he si mul at i vide/&a\iRBHuie §Ty344 - 96.0/344

nPasiir P SnpaCaliaise bf t ha preodeB®/32 dyent | d3873hh| E34/33g] 852344
* - peepabtre rofents BYAI PERY vel y reproduci ng and neasuring an

envi ronnent of a m crospace between a hunman skin and a

wound dressing, it becomes possible to obtain the data

of a suitable wet environnment as one of inportant

factord%9®® healing of wounds, in other words, the

dat a of anasesan ennedHrsododa Lo rehe pacwlbet afe ghe gabove-

wound QBs@iBHTEEkagkidy, BROuSMOURL Ein@$8diRE, environment-
especially the dataga&fs ho\égrt%t her mal c:harrggt eristics,

of sucHea™FH%F oZPAEEBver & ToRGTHEFI 68 BF°Ti B The°

si mul atcRpElenwvifr opimAet iveds urreREPSHpEEr atts Bfastheng  an
pr esenteni ivemddtOREi & wetyospsef Wethadin aNlpméOrsiheand a

eval uatj,0fy Qfedshgy eXt Sdel-Bi MRS I @SSIRES, RUL ALSQs a

for
suitable wet enviromment as one of important factors for

healing of wounds, in other words, the data of an
environment of a microgpace between a wound on a human skin
and a wound dressing, especially the data of hygrothermal
characteristics of such a microspace over a long period of
time.

. The simulative environment-measuring apparatus of the
present invention is very useful not only for the
evaluation of the existing wound dressings but also for

development of novel wound dressings.

17



devel opment of novel wound dressings. 17 CLAIMS [1]

An apparatus for sinulatively neasuring an environnment
‘conprising: a constant tenperature-and-humdity

chanmber (14) which sinulatively reproduces an

envi ronment wherein a wound _dressing is practically

used, a warm ng unit (12)QHﬁ%N§is di sposed in the

constant tenperature-and-humdity chanber (14) and

warns a container (1) holding a water content
[Lherdrneppprabua Sprubamedathivedly bedsteEnperat weyironment

der (3) with water vapor perneabilit
<SHPELERL S O o '

ds a sanple (5) and covers an opening of the

cont ai aens€dnt aédpar36ﬂ5@£ah&%ﬂﬂﬂﬁélﬂ?*ﬁﬁ&ﬁﬁ%ﬁﬂ (14) which
Ieaié pne_ of qgerature and humdity in a space (6)
SpBtaREhVE he s’é QURBF det™ ( SR BHECRRENS anpher¢by. 4 2]wound

arbesappal at erein the container (1)
holﬁs ?heré?ﬁagékg%2?9}é?e§?lve menber (2), which

hol d& wamméng [BHitThe dppariatiusisf dCkabeed, ihurdHerconstant

diff -contyol | b
cEAFRLLRL 8- Bt ah: gl 0Ot e to e S i s { Bortainer
(and mantire Sat heatper Mejntem tof thueken Vaper «d 4L Wenulated

apparatus of Claim1, wherein a piurality of the
hB@ﬁPaPﬂ@Yst%@Ee§FEUE?®V|ded [5] The apparatus of

~Qdaim ]sal\'\rgleé' ehR e SePpor, i, a,,,18, oVaPOL é)snurptﬁ?gblllty,

t enperature-and- hum dity sensor capa
Whenpeﬂaﬂuke ands&mpldi t§5) (&hdA aetbed fiﬂ opening of the

oSL a&gglv?ky,nggauring an environnent,

a sensor (7) which measures at least one of
temperature and humidity in a space (6) between the sample

holder (3) and the sample (5).

[2] The apparatus of Claim 1, wherein the container (1)
holds therein a water retentive member (2), which holds

water.
[3] The apparatus of Claim 1, further comprising a water

vapor diffusion-controlling member (4), which covers the

opening of the container (1) and controls the permeation of

water vapor.

[4] The apparatus of Claim 1, wherein a plurality of the

containers (1) are provided.

[5] The apparatus of Claim 1, wherein the sehsor is a
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conprising steps of disposing a warmng unit (12) in a
constant tenperature-and-humdity chanber (14), which
simul atively reproduces an environment wherein a

wound dressing is practically used, warm ng a

container (1) holding a water content therein, up to
CEMBFRBFHEBd2RGMBHTBEET Yt enPEIEQON e, Clopaldans o6f theasuring

£ BRRKALNY, B gﬁéé}?lhgllit%we const ant t enper at ur e- and-

humdity cha pl aci ng a sanple (5) of a wound
dressing on a sanple holder (3) which has water vapor
g r abilit% a%d which is so_disposed as to cover the
[ gen nd"giP e fOGnt St HER YAy e lYaderavering Alsemsyironment,

cofpriBidgSRaegs( 6 between the sanple holder (3) and
the sanple (5? to nmeasure at | east one of tenperature

and B&FPEPERII n 2 he wepadag( 6) unis (12) in a constant
temperature-and-humidity chamber (14), which simulatively
reproduces an environment wherein a wound dressing is
practically used,

warming a container (1) holding a water content
therein, up to a simulated human body temperature, by means
of the warming unit (12) in the constant temperature-and-
humidity chamber (14),

placing a sample (5) of a wound dressing on a sample
holder (3) which has water vapor permeability and which is
so disposed as to cover the opening of the container (1),
and

setting a sensor (7) in a space (6) between the sample
holder (3)land the sample (5) to measure at least one of

temperature and humidity in the space (6).
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