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*159159* DESCRI PTI ON APPARATUS FCOR SI MJLATI VELY
MEASURI NG ENVI RONMVENT OF WOUND DRESSI NG ON SKI N AND.
MEASURI NG METHOD THEREFOR TECHNI CAL FI ELD [ 0001

rethod for simulati vely measuring an envir s 2 dllllIWHII!MIIHIHIlIIIlIIIIIHI

m cr ospace between a human skin and a wound. dressi N@iseisos
In particular, the present invention pertains to an
apparatus and a method for simulatively reproducing

and measuring hygrot heDRHCRIRIIN eristics in a

m cr ospace between a hunman skin and a wound dressi ng,
at a wound area or a decubital area of the human skin

AbehrgTdicesssl Sonuheeriagy Méﬂgﬁﬂlﬁammﬁ@tﬁéﬁﬁEﬁ@VOF WOUND
heal i ng wounds on hunman skins are known to be roughly
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wet dressing. In the dry dressing, a wound area on a
human skin is maintained in a dried condition to form

TaCHyabAdNn FORE&DWuUNnd area for healing. In the wet
gr ing, a suitably noist environnent is created
[ P@Eid a wound area to rapidly heal the wound and to

| essenet gﬁrégéht neglestsofl Ade, sl fage g{ %%Hﬂg and a

area, an wound- protecting effect Is uced.
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phurBoudkirny amhe pruyent Inesstden pepesiakl Yo an apparatus
grothernal characteristics therein, is very
aflﬁpo?-taﬁt hosk  RREl i s intee L Howebardusdasr apdntmaasuring
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human skin and a wound dressing, at a wound area or a
decubital area of the human skin being dressed for healing.
[0002]

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 produced.

[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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of hygrothernal characteristics at a wound area or a
decubital area on a human skin is very difficult, and
nmeasur enent of such characteristics over a |ong period

of time is much nore difficult. Therefore, there

hitherto has not been obtained or reported any data

on an environnent in a mcrospace between a wounded

skin and a wound dressing, especially hygrothernmal
characteristics therein. [0004] Further, there

Ohi t hegrothasmadt bbenartpoibedcanyatsi gul wbin€ area or a

uri appar at us |ch i s capabl e of roduci ng
d%SH%lFFg gg%séx%oaa BRI t 3% Herﬁldghgﬁh%%lt and
mbabueemeaumaﬂuh&whachaﬂaatékhataeg %ﬁ@%”@ 1Q£§S§EQQod of
or any trial of neasurenent of hygrothernal
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para gn thog g si mul ative nmeasurenent,
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[gbaqacterlstlcs under conditions close to an

envi ronnent of a mcrospace between a wounded human
ski nFughbey, moﬁhﬁrﬂréssnhgrtquuhaﬂm clotnekeent possitd@® any
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arge-scal e appar
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chaspeterestocs in such a microspace by u51ng such the
apparatus.

Under the above-described situation, in order to study
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 éonditions 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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provi de an apparatus and a nethod for sinulatively
reproducing and measuring hygrothernmal characteristics
in a mcrospace 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 [00061 An apparatus for
simul atively measuring an environment, according to

the THesentecnvent i Bhe eAEYLRESinAefONShaNls therefore to
t enper at ure-and- hum dity chanber which, sinulatively
P?%Xﬁ@%ucé§ afRRA\F B e $herei MefRRsundfodr esdmpgatd vely

t f@ﬁﬁ@fﬁéyaHéeﬂeaéu%@ﬁggﬂg%ggkhﬁ¥@5§hch rgh%ggiggiE% in a

e constant tenperatu Ity chanber an
miver ospaceobtaiveen dhobvoung arwat@rcandenmmherlelareajpon a

to a simlated hunman t enper re, a.sa
hir ATk 1 et oPOUAPOR BEF HEHD: TRLYE GHEEna Horag area or
a S@ephiei el £P¥ET $saBe0R§NENEs8EQt he container, and a
sensor whi ch neasures at |east one of tenperature and
hum dity in a space between the sanple hol der and the

v B0 EQPOF] ruEURLBBf @ NMethod for sinulatively

neasuring an enV|ronnent according to the present
[oooenti on, conprises the follow ng steps. (1)
E)ﬁggSln warm_ng unit _in.,a constant

r 3 ?EaEHE LRANPAMEY 2ERYROEr MSRFVCHTS A g &cpment.,

aé@@f@ﬁﬂge%theeﬂ‘féé@HHEElhv%%&@hn dowpwidedr.essing is
practically used (2) warming a container holding a

wat ed c@@ﬂéﬁﬁmther@mpewlgfehﬁraishmétmj haghambpsdy which
sIRELRLUTS: DyoDEans ol dhe MRLILIGHD LDedl o wouna
dressing is practically used,

a 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.

[0007]

Further, a method for simulatively measuring an
environment, according to 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



chanber. (3) Placing a sanple of a wound dressing on a
sanpl e holder which has water vapor perneability and
which is so disposed as to cover the opening of the
container. (4) Setting a sensor in a space between the
sanpl e holder and the sanple to neasure at |east one
of tenperature and humdity in the space. EFFECT OF
THE | NVENTI ON [ 0008] According to the present

to neensionlatédbénorms bpdssi bémpépasifdl| atdywelgans of the
reproduce an environnent in a space between a human | .

YRR ANd B ound driessi ngPRppRtkd £EMPERE thERaRnSkitnidity

cdhd o, eval uate such a | ocal environment (tenperature
and hum dity). Accordingly, it also becones possible

(3b Prelngazusanehe of sushund drnessongesn eveample holder

0 [ f tine, which Ld be difficult. if a_.
R0 TR SO Yo HOHGS=BRAFur PG, nhRER deorel aisposed
apossi bbeet othdedpamnirnyyoknenehygnethaemal

characteristics in a space between a human skin and a
(hburBtHLBEsPnFETRRTs, 11 dBv EPGSReRe tofeaThpF 89 e82MBdRd holder

e n e [ 0 a c
i R nt o s e R R
hymidi g iwmnthewspaca.t he constant

t enper ature-and- hum di ty chanber, neasurenents of

plural sanples can be sinply carried out at once.

EBREEF OESERE PTG EFoNHE DRAWNG 4 [0010] Fig. 1
shows a schematic di agram of an apparatus according to
[@#0%hbodi nent of the present invention. DESCRIPTION

OF @%ﬁ%ﬁ@@ﬁgNUMERNéie present invention, it becomes

possible to simulatively 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 dressings 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



[0011] 1 = container 2 = water retentive nenber 3 =
sanpl e holder 4 = water vapor diffusion-controlling
menber 5 = sanple (wound dressing) 6 = mcrospace 7 =
tenperature and humdity sensor 8 = lead wire 9 =
seal tape 10 = constant tenperature water bath 11 =
punp 12 = heat exchanger 13 = thermal insul ating
material 14 = constant tenperature-and-humdity
[edhadber BEST MODES FOR CARRYI NG OUT THE | NVENTI ON
[OOlé% Fbrﬁig%{ter, a Ergferred enbodi nent of the
presen? i hvettih & | FCBEMAELEr | BLATWRATh Phf dend@RagFatus
atberdingyl 8g. anFeflbodimBAWS o0& $hRepRLiendl aghamalan
apparatus for sinulatively measuring hygrotherna
characteristics, according to an enbodi nent of the
DPEEREDEIONVER! kBRERI-E NBRRRAALUS 1S 1O simiatively
reproduce and neasure hygrothermal characteristics of
[@0pitrospace between a wound dressing (or an adhesive
skin patch) and a human skin. 5 [0013] <<Conponent
Lot %8%5?5? §>> This apparatus conprises a constant
2t enpeeaturereafdveyaidicty chanmber 14 which controls
an external environment; a heat exchanger 12 which is
3 df spamedei hotderchanber 14, the side walls and the

4b9t%ggé¥abgp8§ 89§fﬂg§gn§é%%%ggﬁﬁi%% member

5 = sample (wound dressing)

6 = microspace

7 = temperature and humidity sensor
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.



bei ng surrounded by a thermal insulating material 13;
and a constant tenperature water bath 10 which
supplies warm water to the heat exchanger 12. The
warmwater is circulated 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. [0014] A thernmal insulating
[@8Llel bath is preferably used as the heat exchanger

12, of which_the tenEerature is controllable by
<CrPRRPREThgC haf RP3REEFSTher et hr ough from the const ant

t enpepaturs, yiat a : i | ' S tside __ ..
the const ant téﬁ%ﬁ?a%%?é?éﬁﬁghgﬂi%é?gtéﬁgnggpé%%é%ure and
hTehgérdt chembert hé Wbathexohamgdls b2 iextprrefadr amhy ronment ;

from 30 _ t.0o 40C re.preferably within a range of 37C
20 B4 TR a s%?ﬁﬁar&ﬁ ﬂgﬁﬁﬁsﬁgd}Qxﬁﬁ%rﬁPBWQer 14,

thangede[ #0812k aAS £8€NLbRtbMIWae 1 E&et%%a%e%kc@%aﬂﬁhger 12
12 (and the constant tenperature water bath 10 and

behBIpBHPreERdedr bychr EhrabRAg iOFe laddnanaesentimdodgh and a
t 2),-4d.S. U as mng unit..

c%ﬂlgté ﬁ\%ar?rs egtg%ﬂ ai%aeﬂresrl 3’%%% olg 2@%111?% SRS  Warm

whbdy teapetia¢urieeatiovevetiangéherve se, BhsUidall e water is

warmn nit such as an electric heater or the Iike
hRG b8 e d PG| Ao CRRPEABS (BT ¥RESR bath 10
afanpiree holeder 3xchahgbhi oAl Iy, | Rk pation 21. A
wat er vapor diffusion- controlling nenber 4) is
CeRRBLREEJLhLfaReBRVALLENGSS ovarpplee heata ewohiagiger 12.
[g5§§§ing) is placed on the sanple holder 3. A

m crospace 6 forned therebetween is regarded as "a

m cr Aspaeembat versmla tiunpwaldn vachaiwopre rdressiNdsed as

tiashrag - cxchanger 12 “of %nich® The *Wigeracive 1o
controllable by 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 temperature 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



with a sensor. [0017] Preferably, the container 1 set

on the heat exchanger 12 is nmade of a material which

sufficiently conducts heat, for exanple, a nmetal such

as stainless steel, alum num brass, iron, copper or

the like. A water retentive nenber 2 is held in the

container 1, and the upper opening of the «container 1

is covered with the water vapor diffusion- controlling

(mprtienad lyanih f aphbénathensanple olwdgte3 rapogetdi@fusion-
[ 0018], The water content in the water

h 4.
CEQ‘%EH?@\} S ) |4§ War fed SEBUARL ERp R ERAR e SKigse and a
sEﬁp@eh@”q%.QQQMKfQﬂP§§§4ﬁ§P 1QY?1Q8eﬁeeh exehang lé“%older

nd is then vaporized to pernea e water vap
3d|ff®sm®ﬁr@§9acelKin@onmﬂ®eth¢rahdtWBen sanpreg@ndderas "a

%S§§%pa E be %é%g?%{gP%%hggﬁibgggéaﬁowounéndrééJfﬁgnEi The
témi:fettfﬁltﬂlireC@Iﬂid Qi gt tENder t¥i andi thespadrl & hel-d@feabured
needed to be made of materials, which all ow

Wﬁ@Pn@aFFBEOEf wat er vapor. [0019] As the water vapor
(dofihysi on-control l'ing menber 4, there may be used a
non-woven fabric, a woven fabric, cellophane, a
poIy§r¢ﬁemebﬂm,muhéaqonnganérvhrsaﬂsohitherheat exchanger

nmbrane, or_the wat er _vapor
18 ARUERT Phon POFFFRGLEbER SUEEACREnoHY Keducts heat,
fadepeeimel &N si Mked ed sue@ndhti rg ifale & WoURd) ar %"’lﬂlnum
a decubital area covered wth a wound dreSS|ng
byaFoud rOFnbhiGrRbSsh CBbf thtel i@t er Ar wrsRti \r@mﬁ Znember

a q r ! ?é n- n p Jrenber. 4
SP08, R PSRl A 20 aREPLERL LR, TR o cne
cbnmaaneenvlromneubvamedndwihﬁ whendwater vapor diffusion-
controlling member 4, and further the sample holder 3 is
set on this member 4.

[0018]

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 vapor diffusion-controlling member 4 and the
sample holder 3. That 1is, this permeation simulates
sweating from a human skin. Therefore, the water vapor
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 film (PS), any of various filter

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



area or the decubital area covered with the wound

dressing. That is: in a case where a human skin is in

a wet condition because of nuch exudate from a wound

area or a decubital area, a water retentive nenber 2

made of a material sufficient in hydrous property and
transpiration property is selected. Sufficient water

is absorbed in this water retentive menber 2, and
cbhemoflie ngatmembeet entciave bementierte?l,i sleg@indimd hen simulated

co tai.ner 1, where h othermal characteristics are
§§§r18&swu t¥Houf a}“"?/%%i AY§PorCT dff fdtf‘squ?ﬁtc%]nt PEPRI fPvered
wiehbey doufl thesether haRdeni B3 iCRse Ehg of the
exudate oozes froma wound area or a decu |ta ar ea
wahey skerenplveamembeat edt iangl nehbewaX emdeapbra diffusion-
Ay l. _infer in, hydrous pro ert
{gﬁtg%s%lﬁrlg i oﬁe{f)lfgoperty |g£seﬁecf% %ndv?l\ﬁ}%?s?‘% set the

sahsabbed tdmuceitmor&@asuﬁ:ermm eﬁfflbwgﬁ@hlﬁeri%und the wound
characte i stics.i.s rionduct ed, with usi ng:ra mat eri al

aLSRablFe CR5F SOTMPE RN GTERF CrYiSgE Sof ik eva‘(ﬁ?i%nq slzgssing.
certappcdegree iy as LheeWahfir&/apot, man sk?_ 1n a wet
di ffusion-control l'i ng nmenber 4 Furt For

ceadétabng Yagmusskeh much mmt&:oﬁdoml @n, wcpmndu area or a

i.ble t set SI mul at ed co di t.i.ons The
dgg}s‘r%llg : eres s m%e%]aed:? rl’FO‘Ioetﬁ%“g’zﬁ'Jpl g smade of a
mberean, éﬂﬁti&h&@we&ntm%dﬂﬁﬂﬁr@kéﬁef @ﬂ@fﬂfﬁﬂsﬁiratlon
Therefore, a material for the sanple hol de

PEPBE&IAbAY SKaSCE s t&&félgwwgtwat%dqo@bﬁq@@hsw this
wé@ggva£e9£n£h€e81§§ﬂﬁi tg%a&hQﬂﬁﬁgpfﬁ%%???ggg tlljletentlve

test. For exanple,
mpingee cZ)atlenI weth anl rthenecozataiﬂnen al,at eheeat etyytrdthermal
gflu ror.e or the like is used, .anbng which a

AR pIEatE d“fCSTef‘T‘B‘ﬁ(r)mela?‘ﬁ? er ¥bFBOUFhe ZanpPEer  vapor
dhglrees of -icondlre 1Hedu b0 ave water  vapor

perneability, and is therefore made having a mesh

On the  other hand, in a case where little exudate
oozes from a wound area or a decubital area on a skin, 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



texture or having appropriate openings therein. [0021]

As a material for the water retentive nenber 2, there

may be used materials having water-retaining

properties, i.e., cellulose, polyvinyl alcohol (PVA),

uret hane, nelam ne resins, sponge or the |like, etc.

The water contents and transpiration anounts depend

on the materials. Therefore, a material suitable for
sampget afkasurhagcoophdiiponsfay teetsel dctre@dxaltpdle, a thin

ﬁater r tgn%&ve menber 2 is_imersed in water to_hold
PLALET Gfci SREL8RGuUNt 2 oftRidt ePLlatRereP3t 91 it heisigepe, a
e8Inaplast, 8Adoks WiReh Se1ISENEs 1HONLA BRL 111k 55 usea

this connection, it Is sufficient only Tf e !

among avhechlahohds pakee eentrefl ohl®eridd hreéf¥hrable .
therefore, water may be directly put into the
cont ArRersaMRthoiPle8T ng ife adder requenefvamehbee water

0 . qt:he, sa e . b sed any of _a
vv%?%e%eﬁlnlulﬁ’dr ggéi nlgss, E%%E%tfggés,rﬁ?ga%egl o %g a mesh
tekagrersr hao2sy appreppératuppeadtgauniheiriey nsensor i s
[ﬁﬁgf to measure the tenperature and humdity in the
%space 6 formed between the sanple holder 3 and

the sanal eaberWhill € WRNPALBLH BcBEAEOc@RdmBer 2, there
hum dity sensor may be used separately, a

MRENREr atBPE- A-SHUrA R t havéngorvakpabtretaini®g properties,
. neasur i t ft ' r.ef er abl sed

lg%hVemégﬁéyﬁéﬁé%eagﬁggkéﬁ&} a aTdohol (P&X{’ urethane,
m¢ bapenat ures amel; hwpatidey sensaheof 1skal, | eskze anthe water

thi ckness i.s_preferably used. [0024 The const ant .
C?%ﬁ%‘é?%t 2PQ- GHADREAT aFtyRcRBANEES14epsnd eanthe matgrials.

TREr&K&LENal N RN | SuREELSLAP! 3508 arget measuring
conditions may be selected. The water retentive member 2
is immersed in water to hold a sufficient amount of 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



which is controllable within ranges of 20 to 40C in
tenperature and 25 to 99%H in humdity, and is al so
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 environnment inside a quilt
(or bedcl othes). The preferable conditions of the
mextserimad kovhrofinthem asep28ftoaBQ¢ usetienpebat ebaveand ence
O to 80%H in humidity, nore preferably, 25 to 35C
of ATERAHEFALTFe AnchoRPYA BOARE TN ¥ ySopoORapT Small

s £2eih@de h ok Meas UL eNBREPErAbTHT fadgf or measur ement
according to the present invention will be described

[p@Pdlv. The heat exchanger 12 is set within the
constant at = -hum di ty. chanber 1 nd
theﬁ?ﬁaafﬁ%%gggﬁl ?%@%??%%“%%Lg?%n?u?éﬁgg af%ﬁg $h it for
cdfitdospbsged ot sexteetiel chrardwsniddnt S 4 r Qdesteathlyy one,
means of the pu 11, to thereby prelimnarily warm

wijeh hels algle ypvitdhin tanRsesat ¢fe 2§ui val ep°C in
b t t Si. nul ¢ ly, the .
cAfifekOaph "B AT Uit SUAMIERIENY LE i aeo

chargéabbar thy aiar nETby admbhs. ti mMhid hes saepl eiulbsing an
not placed on the sanple holder 3). [0026] After_the

SRY T PRTFAF | MRSREAR Ry, WPHBAWS GRS 1619 "ihebPragtigaply used,

tﬁétaﬂg,tE%ﬂ“@éﬁybdﬂbiﬂé“%cﬁggﬁ%fein& &%tgﬂvﬁrgﬂﬁent or an
sanpl e 5" are fmeasured,” respectively ?t e neasuring

egvepoufient Ainhaidet engeidturerabedadmictietsy .sensor 7 is

the UspPacsStEbif Aair o it SEnSor FACAFRT ERATronment

al8e760RLAIMCE 1nl SemRAlAdR A48 PETLBNGOYRW LR fumidity,

seal tape 9 so that water
more preferably, 25 to 35°C in temperature and 40 to 60%RH

in humidity.
[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 exchanger 12 up to a
temperature equivalent to a local body temperature.
Simultaneously, the container 1 set on the heat exchanger
12 is also preliminarily warmed (at this time, the sample 5
is not placed on the sample holder 3).

[0026]

After the preliminarily warming, the weight of "the
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vapor does not |eak out, and the container 1 is again

set on the heat exchanger 12. 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 neasuring device (not

shown) di sposed outside the constant

t enper ature-and- hum dity chanber 14, through a | ead
sginpée8 S"sard tbeomepghtmeasuretdevalargsaiofer 1 without the
tenperature and _humdity wwth tinme. Plyral sanples 5
“BERE 8o Resolradtartonta Nt MLy (R E RS D e 1)
aAsethDR thedeeattw@echantaiuniZii 1P02éhsohibe is set on the

tenperature and humdity within the mcrospace 6 are .
SB@SE@ mRAsifed3 werh &R’ cerpadacyr & andnfBurhgi tsample 5 is

I W LHh L the tagt ] of_.t he_cont ai ner .
HEREEL o 1 ehBEr e LARed Ll Pl Al s
seeasdr et vitdh peméphemy twielptdeselandafiches neaswhafg water

ste . Thi,s surepent  _may be done, for_exanple,,
vEPER 2055 GHGLoA t Cthot SEFowhE GATCHLASE 47 c paeBasim set
ohheh§0ﬁ§h@nbxbggggé§tqbe-and-hunidity chanber 14.

[00281 Subtracting the total weight of the container
1 oBhai farnerature mdurumidstepsghsofr ofn tilse et ain the

' f " I " d, "th t ai i t hout
o bngS ¢ LB 1 G005, 50013 BT, Lk MR

ahHeianoonheatetiheo tr arspurdhghaleari @ONrRIY dHbwe disposed
container 1 also can be 11 neasured with tinme (the

OHESLHRI g St EpRaTant[ deRpe Tg e 13 dompt &t onchbrmbREs 14,

thestight e weiohti o shegosamplig, 50@’{: Re i‘néﬁg'a?éar ‘\a'lgrlufes of
From'this weight of the sanple "5 aldne, the Weight o
teppezanpre 8ndbhainadd tiyn witthe timeasuring step 1" is

subt 5?8&39 s%%ptlréiss Scavbé:ul{c?tﬂagnmeégtelred at once, if plural
containers 1 are set on the heat exchanger 12.
[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



wat er absorption anmount of the sanple S itself can be
obt ai ned. This water absorption anmount is subtracted
from the final anount of the transpired water content
obtained in "the neasuring step 3" to determne the
amount of the water vapor which has perneated the
sanple 5. Further, this anount of the water vapor
perneated is divided by the test tine to obtain
mehgnirddt yiper membi l(Ehy okatheisgnplep53)per hour".
%ﬁgé@] Next, the present invention will be described
detail by way of Exanples, which however

shouhdtaet the constéueshassl idAd i pgsthe c3eonfefint h8r the
present invention in any way. In each of Exanpl@es,

SeRRLEOPI BWPRE éénﬁéﬁépﬁﬁﬁy ram ablie pedglict of Ahe gample
" yngl d e e ub Us.vere "
SUE%dﬂgs t he sa %%ﬁgg%S. é Q égﬂﬂgf%o%ponen?lned in "the

méydnodcobl eitep 1anﬁﬂﬁub&fadmémponsptthmelyuﬂemhameon, the
film _Pro co t hydro el Product "D

we LB AT b7 o Aacie. PR 1 5[ 0B8BpLETHRAD be

ckeanREEI. al I iavajdab) eaﬁs&&%l@ién 'Smodhf i g S(ME @ted £ rom
dressings) were used as the sanples 5, an

tbﬁef@mahzqmﬂuﬁ%c@5r§hefumanﬁnxﬂHQNWQMWrronnEant w&&alned
hnm% Q§¥%§§h 1 5888 tlner gF%gng theche amount of the

Fetentive ne he

wdtéf:usra;mn:owhliohl iHags np@bﬁéaéedprtmé ogshp1eets t hermirther,
was placed on the heat exchanger 12, which was set in
tPﬁé E‘B‘ﬁé‘f‘&moftér}fﬁer“ﬁttﬁrlé VARRF UREEREFte@hafbed vigefioby the

t | ter Y ongta
CEELSEERLTE SR s SRR LR, ofoRee e
CO., LTD.), and the

paunbpact'ured by TOKYO RIKAKIKN
[0030]

Next, the present invention will 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



container 1 was prelimnarily warnmed. After the
prelimnary warmng, the sanple 5 (the commercially
avai | abl e wound dressings) and the
tenperature-and-humdity sensor 7 (digita
tenperature-and- humdity sensors TRH CA, manufactured
by SHI NYEI KAISHA) were set to the container 1. For
the external environnment, simulating an inner

thendattonsobfbafdckatheaalt eapeiahneat , WagsSehvalst3d@ted.
and hun1d|ty was set at 40%H, 50%H and 609RH. In
t hes&h %oﬁ&QH%ﬁﬂ?rhhnﬁéWﬂ?%nﬁP?eWﬁé?étGﬁgﬁﬂ$1W%emember 2
Crqspace r n [ |t
aftﬂtiwe neasurglﬁgr?}eeare\é S ovvna?rg Egpgsg%ngggﬁ% %e Iﬁ%rgﬂer
pnemu@eslhadepasgedeﬁnowashplstadtomfthhehem&a&umhmmgar 12,
W%ﬁ Bde condi tjons re the ates were,  found
&

eCUBi t AT ~ar®as t O QH(nn em @F@Iﬁh§nd|%umidity

cB&fBEE Na Vest atbABrenltihg b@ﬂ%ﬁ@%ﬁﬁ&iaﬁﬂvﬁgénment (EYELA
hum dity in the mcrospace 6, in both of the

CEBRARBAEI al | YCERAT FEBTR Apdoldgeiditn arghamper On Hed-2000W

[ h Cﬁ@{bdlt Fg}{fre 0 ex t
m?%ﬁg CPﬁggﬁe ggiuﬁit aﬁ%as E ried @ohdl ?gn; V“F%'ere the
ceatadhapsl wasvareatindnaedlyheartedperature in the

m cr ace 6, but the humdity in the mcrospace 6
incrgggga wWFPR t RESHABIBAEE of 2FRLNGuni thty $#TPde 5 (the

c8XhetBak1eRVi I apfetab]10032)0h3al TABLE gl AJ¥0dUCEnA)  the
(presence or absence of exudate) VWater Water vapor Hum

€ PEPE VALY RHRNATENPGAALYr 6e08PTi 7 riddididisdc emperature -and-
&QHEE?'tg SO0di tLan %Affqﬁaﬁufggn&£glllqgséﬁ%ﬁ§%F6u§§ISHA

ecu area retentivé ne er

waeensat kat ehedoomnitainkeat ar. 6@GFar rthd aix@le HI=AS &L A nent ,
- 8/32.8 97.0/33.0 96,5/33.1 96.7/33.1 40 presence
Séﬁ}l GEd88 -2Rs 18n8F X oeprsan 1 g Bepdglathgs g Femperature

was set at 35°C and humidity was set at 40%RH, 50%RH and
60%RH. In these conditions, humidity and temperature in
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]

13



absence Urethane - 36.5/34.4 36.7/34.8 38.1/34.8
39.9/34.9 50 presence Cellulose - 99.7/32.9 99.5/33.7
99.6/33.9 99.8/34.1 absence Urethane - 36.7/34.6
37.4/35.1 38.9/35.0 40.1/35.1 60 presence PVA -
97.9/33.8 98.0/34.0 98.1/34.1 98.0/ 34.2 absence
Urethane - 45.5/34.9 47.2/35.2 49.5/35.2 50.8/35.2
[0033] [TABLE 2 ] (Product B) (presence or absence of
exudate) External Water Water vapor Humidit o )/ p

[TABLE1] hunidity TCondition diffusion-controlling y( /oRH
Tenper at ur e{(pledenbd) ofMhsk b6 RH) of decubital
(Product A) _wgﬁag rergf p?\f i \/pl{aﬁrg?r%%da& mn__later 30 min
External bo@,& €ibn 45%m h.Wateat e V or Homrie 5@ (seRY) Fefitherature (°C) in microspace
humidit I&=1on —
(/U Unsl |Y gfgqeglpgg_ayeagg nz.f,ﬁfztv% Ié? g’ISCO?}FOéSﬂE7 lggﬁn.zlate QO QF e@@r GELnin. Ilater | 60 min. later
rEdEh&@SC - | IZPYASL. p 92.0132. 7 I3 Bharn 92 g/ 8-[796.5/33.1 | 96.7/33 1
40 absense Uref haNgisse 4. 6/34.8 42. 1/ 32?5/3%2 33 985/334 | 98.8/337
42abddnddt. 9 pOurptrRsenge Cel | ul ose -| Q854243 569/%49/ 398.34.8 | 39.9/34.9
50 9%rbdedek. 1 OP.cL[\Gfhsa | aDSENCe Ur et hpne 773247 89 5438 | 95.6/339 | 99.8/34.1
442b8¢r86. 0 4. 144t85ne0 §18. 8/ 35-0 60 pf @5.2/928 Pvm/-as.%.we/as.o 40.1/35.1
60 33prE2sedé:. 6/ 3B. 5FYB 9/ B3. 5 936/ 34. 2| sabsrgclesdp/sundnes.+/34.1 | 98.0/34.2
47ab2¢r@6. 3 Sl WrEdene3 $5. 8/ 35-2 57. 4] 355234.98xandi3e2q 495/35.2 | 50.8/35.2
[0034] A variety of water retentive nmenbers 2 and

wat er vapor diffusion-controlling nenbers 4 were :
exam ned, with the use of the comercially avail abl e
roducts "A" and "B" (the wound dressings) as the

[ les 5, like in Exanple 1. The ext er nal

envi ronnent was set at 35C in tenperature and at

[TABLE 2] 40%?H in hum dlty The results are shown in Table 3.

was foun th var i ous conbi nations of the
(Product BXNat er_retgnt? Vée"ﬁeeﬁﬁoét}sgnci LRHEHRE vt or vapor
External I fifiksi on- 14 Waent r ol Iewguanenber s fHumiti ity (9BRHPASHERE@°0) in mi
humldlty 4lt . | | L] Yy e INn microspace
(%RH; chrtcptotal ere Mﬁtﬁet \ ﬂené tOHéonFﬁ) é\ﬂ% apﬁiﬁ_e§te,6,3o ﬂﬂ,dla{eﬂ 45 min. later | 60 min. later
ST Thedsence VET PVA - 995/33.7 | 99.2/34.6 | 995/35.0 | 99.7/35.2
40 presence Cellulose - 92.3/31.5 | 928/32.7 | 93.1/33.3 | 938/33.4
absence Urethane - 41.6/34.8 | 421/34.9 | 42.2/350 | 42.7/34.9
50 presence Cellulose - 98.2/334 | 98.9/339 | 995/341 | 99.7/34.3
absence Urethane — 42.2/348 | 44.6/35.0 | 474/350 | 48.8/35.0
60 presence PVA - 90.3/33.2 | 80.6/33.5 | 919/33.5 | 936/34.2
absence Urethane - 472/353 | 51.2/35.3 | 558/35.2 | 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 "B" (the

wound dressings) The

as the samples 5, like in Example 1.

external environment 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 diffusion-

14




reproduce the presence or absence of the exudates on

t he

decubi t al

ar eas.

absence of exudate)
of Condi t i decubi ont al

[ 0035]

Wat er Wat er vapor

area retentive

[ TABLE 3 1 (presence or
Pr oduct

di ffusion-controlling Hum di ty(%RH)/ Tenperature(C) in
m crospace nenber nenber 15 mn. later 30 mn. |ater
45 mn. |later 60 mn. Iater presence PVA - 96.8/32.8

96. 71,

prese

ul ose, -

the

97 0/33. 0 96 5133, 1
9755 S5k 1 s, $aa % OBORFISIF ASSonSanar!
huMALiGs} | ophanenhg6. leﬁcﬂs;%?céﬂ/ 34,1 Qhb/ 3o 4 simulatively

98.4/34.6 somewhat Cel |l ul ose Cel | ophane 98.2/34.5
rQREPQHQQLEﬁ@SPEF@@PQGQS?ﬂ/ébssncﬁlﬁﬁ%tthﬁn@X@@ﬂt@ﬁoégl the
déﬁg 4 33 4.1'34.2 75, 7/34.7 76.9/34.9 absence
efhane - .5/34.4 36.7//34.8 38.11/34.8 39.9/34.9

[qIreslence PVA - 99.5/33.7 99.2/34.6 99.5/35.0 99.7/
35.2 presence Cellulose - 92.3/31.5 92.8/32.7

93,1/33.3 93 A Cel | ophane
[TABLE3] 02 0/ 32 4 m/ e%é?% 6% Engr)%g%\f‘ﬁb%dgf iﬂz? o) gomavyhat'
@aldltithose % hane er@ppg w0 Bit (o) Abwpdr.abure (°C) in microspace
PI’OdUCt %dg\,}ubswl Area | g%& eo Gemféernl controllmg ,5,,,@_2..312/ ?aézmil?! later |45 min. later } 60 min. later
ST padsonse 2 OF. 1B I 0. 07 34—3 ADSEIHEE, 378C| GPOVS30 | 96.5/331 | 96.7,33 1
41.pﬁ¥s%68 42 Telldlidde 9 42.2/35.0 42 %3432& ﬁg,g,ﬁ}g_t; gr g@/33‘4 98.8,/33.7
A [ensémesntent | 35G/A 40% RHcdxpnpbe 3| %003G] | sfhangesend/ad | 984,346
humendérely and tCerpesat ur ecdlrophdie M CroagpAGeS 961,A46i{NGB £345 | 984,348
shalmpsttione perceOdiovere measkg ed Wi | Pigrase, | W.ii34.2tihes.7/347 | 769/34.9
us@sgicet he ¢ortretharealll v avail abl e pragdieduds| 38348 8" 38.1/34.8 | 39.9/34.9
"CPrEAYE" D' [ (t HYAwound dressi ngs) ad96kB.7spAplB84.65, 99.5/350 | 99.7/35.2
I | IPéeSF’H’e nﬁF'é“'fse The external enf2R6Hvend2&d@8.75e83.1/333 | 9387334
B 1En ture af®llephao. RH92A/Rdny 8444p2.6 Thes.7/33.1 | 96.6/33.5
gl 1 Tabrsm (R By | 5 s
th??%*“ A ¢ nhﬁgénéﬁfffﬁiffnn LEe+L§1.§L : 4&@1?@ 4227350 | 427/349
* : External envjyante in t|1e

eV H@NTR i 381t YO%RH t he ni cr ospaces 6,

Example 3
[0036]

Changes of humidity and temperature in the microspaces

6 during a short time period were measured with time, with
the use of the commercially available products "aA", "B",
"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. The results are

shown in Table 4.
In the conditions where the exudates were present in

the decubital areas, there was almost no variation on the

temperature and the humidity in the microspaces 6, in the

four commercially available products. But, in the

conditions where almost no exudates weré in the decubital
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four comercially avail abl e products. But, in the

condi tions where al nost no exudates were in the

decubital 15 areas, the humidity in the m crospaces 6

for the comrercially avail able products "B" and "D'

were found to be slightly lower than that for the

comercially available product "A'. This was supposed

to come fromthe difference of the conpositions of

ro ts 00 [ TABLE.4 ] resence or absepce

Ak udh ) PR Yt 8P vapsr | PR EEPage Bondt L B Ehe
cc;ﬁ(rv{efetﬂ)a(ﬂmpatrawam@) prddiic@E0SRICean®r oducCtyedfe found to

decubital area retentive diffusion- controlllnfénenber

be b lYslayvar thesr thetnifer |tHercammargialivepvaglable
et 38T Arpr espncec OsbLul s 2
T Ly ‘%é %ngoc‘ég‘? é%ﬁ“ 5 aéﬁegence
o7 Ith¥ I3 d«itlilds 2055tl7é./ﬁﬁoau5"ﬁs 9/ 34. 9 B presence
[&f%gulose 90.9/32.2 92.1/32.7 92.8/33.2 93.6/33.5
st none Cellul ose PS 62.2/32.3 59.2/33.2 58.7/33.9

58.6/ 34.3 C presence Cellulose - 99.4/33.3
[TABLE4 ] 99 4, %3%@9833,,{03%&@%%6633)(@3@ nost none Cellul ose P
;Nr esence Cellulaose - 95 .5/32. 3 96.9/33. 1
Product Con@lfloﬁ/ 33?4 g7a .6 Vaidr ryepe am{d ity (2pRH) /Oemer@8ire (°C) in microspace
FOGUCL | of gaubijel g 5 ,,%‘73@% RS %%"gn%go Qs faor | 0 doXLI@AeF|@ min. later| 60 min. later
A predercONMEMt el BRbse 4 nmp 4629 | 9g'tIEYEY 88 1/342 1 080/34.3
b hesthayat dif t ge 1 aneset hie t enperaat Ufe | y1tyhgs 41| Cla05BRS6S787/347 | 769,349
B gtdskitd a 11 OfWd | fIbdXE [per i o0 WEeT € TEaIalgesh M tdd 1,53, ';"=’92.3/ 332 | 93.6/335
Wirbkx hdhe Use | @fiodche) commepy al |y avaisgb] ¢ 10848 Ssg7,/339 | 58.6/34.3
C pAIsknce™ B" | Celfuladed [ D™ (T e wound| tpe@ssd 31t 5994a§3? ©95.1/334 | 98.6/33.6
SR 8she D, Cdlikese N| Exanppg 1. The exter nal - -
D erssefceNMENt MR ogeel| at  35C TN Temahayy L 97.5/334 | 97.8/336
4afRthdne huceidilbee. [The repg ts af esghoyn |igaolabbe §.1/343 | 609/345

* ‘External environment: 35°C. 409RH

Example 4
[0038]
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
"aA", "B", "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. 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.
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In each condition of the decubital' areas, the humdity
in the mcrospaces 6 was kept within a range of 95 to
99%H for 24 hours after the start of the
measurenent, in all the products, and the tenperature
therein was kept constant around 350C. 16 [0039]
[TABLE 5 ] (presence or absence of exudate) Condition
* Water Water vapor Humid ity(%:H)/ Tenperature(C) in
qﬁcgospace Product of decubital area retentive
%fusion-controlling menber nmenber 1 our later 2 hour

|ater 4 hour later 8 hour later 24 hour |ater presence

TABLES Cel I ul ose 1 61344 .98.8/34.4 97.6/34.4

[ : : a7 9/34’Zmr%%%m(AW% %mﬁgfexwﬁ ('] ose Cellophane

96. 3/ 35.|0WR&. 4/ 3atdr 4/ 35.1]9
Product ggngéggréseﬂef cssot ivp g?}gusggﬂéonmg@g &urﬂﬁ%@(%ﬂﬁ&?eﬂlﬁéa‘%re(@b) in microspace

a7 8/34 |7™8%" 4/ A8 08 2/ 34 7 ‘@%@Méfm@éﬂ |dI“Efééa“'|“°“' later | 24 nous Iater
pr@einbophdnt 80087 B3. 7 94- 3/ 34. 08307 $2enb/ 4. [Log B%s3] 976/344 | 97.9/3¢4
sl 34.4cCinbasenceeJabtabd 0SE 98,338 4/ 34,381 99984/ D 08.4/35.0 | 984,352
prédencé 54.14cq1 | HBsV] 54 4D PreSENGE 1Ll }3‘3@@ " 97.8/347 | .984/348 | 982,347

soRn@ 34,2061 19657 34- c%,g&?w%_éééﬁs.%;f%ﬂ.ﬁ ragp [THIEMIR lag 17343 | 932344

GJ

LI LIL I y = nd W \.«.Al’lu. ot CT ot ooUT— ;
pﬁ§bi]g§1 h Cecf[LHFﬁe J:'F th%j&é{é%:;q hcg "Sﬁ: rng '}3&44 by — 96.0/34.4

oo o | >

P3808% ¢+ HeCdliWifteal i ve ervironmb®0bdsirTng ln@nHaG {1950/343 | 852/344
* [Externai envimhnenhelfice4esRi i nventi on, which is capabl e of
simul atively reproducing and neasuring an environnent
of a mcrospace between a human skin and a wound
dressing, it becones possible to obtain the data of a
suitabl e wet environment as one of inportant factors
[GXAO0] heal i ng of wounds, in other words, the data of an
enviyonnent .of a m cros ce bet ween a wound on a _ human
HeThgt”

ski A and a ol B pd&ifal 1SS Hhe® dRfa Wi above-

ddpgriddier RRhmpabar acer h%tlhgs e SWGha aPiG/OSEAG Eronment -
over a long period of tine.
measuring apparatus of the present invention, which is

capable of simulatively reproducing and measuring an
environment of .a microspace between a human skin and a
wound dressing, it becomes possible to obtain the data of a
suitable wet environment as one of important factors for
healing of wounds, in other words, the data of an .
environment of a microspace 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 wuseful not only for the
evaluation of the existing wound dressings but also for

development of novel wound dressings.
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The sinmul ati ve environnment - measuri ng apparatus of the
present invention is very useful not only for the
eval uation of the existing wound dressings but al so
for devel opnent of novel wound dressings. 17 CLAIMS
[1] An apparatus for sinulatively neasuring an

envi ronnent conprising: a constant

t enper at ur e- and- hum di ty chanber (14) whi ch

simul atively reproduces an envi ronment wherein a wound
dressing is practically uggfimg warm ng unit (12)

whi ch is disposed in the constant

t enper at ure- and- hum dity chanber (14) and warmns a

[lﬁon%I Qg?gggkhsh%lowbo'%nﬁil\@lqe %/onrrgeeapsturt'zljrs%r)leéeg h%ﬁl djezfonment

huma amaatne a sa
co@@yBM1mg wat er vapor perneablllty whi ch holds a
sanple % ) and covers an openjing of the container

(1) & ERESEDEnSEMRCFR T IR S ebl it Fhampepnbler which

s1h©ﬂﬁ%&@%Q@e 28 rBamcdist y ahn én%@?%ﬁmégk b@h@@@ﬁnthg wound
sanpl e holder (3) and the sanple (5). [2]

drgssangt s pradtdioally wsedein t he contalner (1) hol ds

thereln a.water ret % ). _which hold
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(4), which covers the opening of the container (1)
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huRA @A wherein a plurality of the
containérs (f are prOV|ded [5] The apparatus of

G aiam sampher diglddre dénsowitk avatk®d vapor permeability,
which holds a sample (5) and covers an opening of the
container (1), and

a sensor (7) which measures at 1least 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 sensor is a
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tenperature-and-hum dity sensor capabl e of neasuring
tenperature and. humdity. [6] A nethod for

simul atively measuring an environment, conprising
steps of disposing a warmng unit (12) in a constant
t enper at ure-and- hum dity chanber (14), which

sinmul atively reproduces an environnent wherein a
wound dressing is practically used, warm ng a
container (1) holding a water content therein, up to

t etpidAth et JHLIRMROMY, t eRREIAIMN € cPaPTRANS £0f LB8suring
warm ng unit (12) in the constant tenperature-and-

tempeirditur e lpadh drun(iddty pl aci ng a sanple (5) of a wound
dressing on a sanple holder (3) which has water vapor
pernmeability and which is so disposed as to cover the

[edpem ngetholihet @oOntamaeatiYelyandesetting arse880Lrbhhent,
in a space (6) between the sanple holder (3) and the

CQﬂBﬁﬂ%&W&»SQ%P§m%Eure at | east one of tenperature and
humdidyedimd heaspagerdflg 1%nit (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) and the sample (5) to measure at least one of

temperature and humidity in the space (6).
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