SPECIFICATION HUMIDITY INDICATOR AND METHOD FOR PRODUCING THE SAME 5 TECHNICAL
FIELD [0001]The present invention relates to a humidity indicator which undergoes a color change such
that an increase in humidity is visible easily, and a method for producing the same. 10 BACKGROUND
ART [0002]As a desiccant which is sealed in a commodity package, a silica gel-containing pouch has
been used conventionally, and the pouch has therein cobalt chloride-impregnated silica gel which is
called blue gel as an indicator used to know a slrg statecA5But, since the cobalt is a heavy metal, a
cobalt-free humidity indicator has been desired in terms of environments. [0003]Accordingly, the present
applicant has proposed in Patent Reference 1 a humidity indicator which has a coloration composition

comprising an electrangonative Egm%g%ﬁomm%a@&g@gw%%g@&sol|d at ambient

temperature, a substance having deliquescent property and a resin binder adhered to a substrate such as
a nonwoven fabric. The above humidity indicator indicates an increase in humidity as the substance
having deliquescent property is deliquesced by moisture around 25 it, and the electron donative coloration
compoundg diSESIOPEG oF detbidtized by the moisture. Prior Art Reference Patent Reference

[0004]Patent R%f@é%ﬁ“ie 1: JP- rﬁl%%]?@ééﬁ@%ﬁ]ventlon relates to a humidity indicator

which undergoes a color change such that an increase in humidity

is visible easily, and a method for producing the same.

10 BACKGROUND ART
[0002] As a desiccant which is sealed in a commodity package,
a silica gel-containing pouch has been used conventionally, and
the pouch has therein cobalt chloride—-impregnated silica gel
which is called blue gel as an indicator used to know a dry state.
15 But, since the cobalt is a heavy metal, a cobalt-free humidity
indicator has been desired in terms of environments.
[0003] Accordingly, the present applicant has proposed in
Patent Reference 1 a humidity indicator which has a coloration
composition comprising an electron donative coloration compound,
20 an acidic compound which is solid at ambient temperature, a
substance having deliquescent property and a resin binder adhered
to a substrate such as a nonwoven fabric. The above humidity
indicator indicates an increase in humidity as the substance
having deliquescent property is deliquesced by moisture around
25 it, and the electron donative coloration compound is discolored

or decolorized by the moisture.

Prior Art Reference



SUMMARY OF THE INVENTION 5 Problems to be Solved by the Invention [0005]In a case where the
humidity indicator proposed in Patent Reference 1 is mass-produced, it is produced by printing on a
substrate a coating for the humidity indicator, which comprises at least an electron donative coloration
compound, an 10 acidic compound which is solid at ambient temperature, a substance having
deliguescent property and an aqueous resin emulsion or an aqueous solution of a water-soluble polymer
compound, by redderrollrentireotsly according to a gravure method or the like, and cutting into a given
size. 15[0006]Here, since the above coating contains the substance havinlg deliquescent property, the

coloration compditid absorbS #&ambishtAfdistre to Heconted Sticky: # YR ambient moisture increases

after the printed coating is dried, and the coloration composition adheres to a roll surface to which the
print side is 20 contacted, resulting in a possibility of causing a printing failure such as printing
unevenness or punting VMIBSIHE SiNTele @oloration composition contains the acidic compound, there

was a possibility of causing corrosion or the like of the rolls, to which the coloration composition adhered,
by a chemical 25 3actBR Bétweentheimdidtiire-36sorbeEd by the substance having deliquescent property

and the acidic cpmpaynd, and itwasnecessary o asrfarm, fregent malaienance. lihe.colpration

composition-adhered rolls. [0007]In addition, when a plurality of the above humidity indicators were
stacked, there was ailso Refrabiemecoficausimgsblockimipbecause the subsianeel avipg detiGuescent
property was contained in the coloration composition, and the coloration 5 composition of one of the

mutually stacked hdmidiBSihbidators SGRéretPtothie hack Buftade of the Gtfvért 16008 THe present
invention solves.the.above problemsand provides g method ¢gpable of pradycing,3,Bumidity indicator

efficiently by inhibiting the adhesion of a coloration 10 composition, which has been once printed and
adhered to@ substrate, tomomemben ofla prister 01 thedikeliare predoetion precess ob thexhumidity
indicator, to prevent a printing failure and also to reduce the maintenance frequency of the printer, and

provides a humitity Pdictbt ALBrGinG Rt abeva Hethod THhg s prédéntiMveitioh isd'Ras an object
to prevent blocking &t the fime when a plurality of. thepripted humidityindicaiors.is, stacked.

roll-to-roll continuously according to a gravure method or the
like, and cutting into a given size.

15 [0006] Here, since the above coating contains the substance
having deliquescent property, the coloration composition absorbs
the ambient moisture to become sticky if the ambient moisture
increases after the printed coating is dried, and the coloration
composition adheres to a roll surface to which the print side is

20 contacted, resulting in a possibility of causing a printing
failure such as printing unevenness or printing omission. Since
the coloration composition contains the acidic compound, there
was a possibility of causing corrosion or the like of the rolls,
to which the coloration composition adhered, by a chemical

25 reaction between the moisture absorbed by the substance having
deliquescent property and the acidic compound, and it was
necessary to perform frequent maintenance of the coloration

composition-adhered rolls.



Means for Solving the Problem 20[0009]A first humidity indicator of the present invention is a humidity
indicator, wherein a coloration composition comprises at least an electron donative coloration compound,
an acidic compound which is solid at ambient temperature, a substance having deliquescent property and
a resin binder, the electron 25 donative coloration compound reacts with the acidic compound to exhibit a
prescribed color, a print layer has beads dispersed in the coloration composition and is supported on a
base material, ard tha print layer hasi convex portians efithedieads on itssusfasee [BREGJTheyfirst humidity
indicator of the present invention includes as preferable embodiments that the base material is porous,
the beads are foftéd Dt A maternal whithidsks hoEreact Wit any consiftRitfgcsrhponertd sf the

coloration compasifion, ,a.resin filmiis lamipated an the hack surfage of the base materjal, the humidity

indicator has a top coat layer which is formed of a resin covering at least the print layer, the top coat layer
has the beads dispersetkintd the nesin@ng-has the conpex poftions forenedhof the beads @n its surface, a
moisture permeability 10 adjustment layer formed of a resin is additionally laminated on an outermost

surface on the PIMASFericfe BFtHE RuMidit) fndieatsr andsSt RRfGHaliE Eotarhk afér’aFanged
between the prigaf@gpé@ngoth&ga%%@katgggk é[g_glg)]p\ methgg,far production of the first humidity 15

indicator of the present invention comprises printing on a base material a coating for a humidity indicator,
which comprisegtdtdeast an eleotsondonativeicoleratiomcompoimnd; fan atidic:compolstd which is solid at
ambient temperature, a substance having deliquescent property, beads and an aqueous resin emulsion

or an 20 aqueoH$ SBitioh 6f WAt sofiie PolyrheP EBMPoUrt, antPRedtiny td bry t6 st a print layer
which has the beads dispersed.in thegeloration eeroposition; [01AThe methad forproduction of the first

humidity indicator of the presentinvention includes as preferable 25 embodiments that the base material
is porous,lihe beads@rétformedwdfiacmatedabwhichodoes pot react withl anytconstitutinggcomponents of
the coating for the humidity indicator, the coating for the humidig indicator contains an aqueous resin

emulsion or a GBRENhkiry agent fBF A FaterisoluBle BofymeEr: d Fésihlit i pfevioaslytartifated on the
back surface of the base matatial, the goating.far the bumidityindicator is printed,on the base material
and heated to dry and a resin matrix in which the print 5 layer is insoluble is coated to cover at least the
print layer to form @ o coat layperofaresimaand tre headsSrargudispersed ih ¢heresiremataixd
provides a humidity indicator according to the above method. The
15 present invention also has an object to prevent blocking at the

time when a plurality of the printed humidity indicators is

stacked.

Means for Solving the Problem

20 [0009] A first humidity indicator of the present invention
is a humidity indicator, wherein a coloration composition
comprises at least an electron donative coloration compound, an
acidic compound which is solid at ambient temperature, a substance
having deliquescent property and a resin binder, the electron

25 donative coloration compound reacts with the acidic compound to
exhibit a prescribed color, a print layer has beads dispersed in
the coloration composition and is supported on a base material,

and the print layer has convex portions of the beads on its surface.
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[0013]A second humidity indicator of the present invention is a humidity indicator, wherein a print layer
formed of a 10 coloration composition, which comprises at least an electron donative coloration
compound, an acidic compound which is solid at ambient temperature, a substance having deliquescent
property and a resin binder, and in which the electron donative coloration compound reacts with the acidic
compound to exhibit a prescribed 15 color, is supported on a base material, the print layer is covered with
a top coat layerwhicthihas beatsedispessedinial resin, rand the-top Caatlayerdeas convexdiertions formed
by beads on its surface. [0014]The second humidity indicator of the present 20 invention includes as
preferable embodienEthat s B4se "i“ﬁét%r%ﬂ”%ogéf‘%ﬁﬁst,% (it fifm §s HrEGolislyAanfinated on the back

surface of the base material, aJnoisture permeability adjustmept layerwhich,is formed of a sesin s further

laminated on the top coat layer, and a chromatic color ink layer is arranged 25 between the print layer and
the base material. {d0S{Acmethad foriproduciiosnefithe second humniditrindicatatod the psasent invention
comprises printing on a base material a coating for the humidity indicator, which comprises at least an

electron donative coidratidr Bormpdhd: Hrfacidic-E6mactakhrRASS Sofitsab aRfolett ¢ fperature, a
substance having deligyeseent preperty. and,anaguegys resin emullsion, or an agueous selution of a

water-soluble polymer compound, heating to dry it 5 to form print layer which is formed of a coloration
composition, and applyingca sesingnatrixeiswhicle the jprintllayeris insolubte cwith beads dispersed
therein to cover at least the print layer to thereby form a top coat layer which has the beads dispersed in

the resin. 10[001BTTRE MStHOLEHRST PiEduthidn of the SetORIRUMIGR) inticator 6F the prédéntiinvention
includes as preferableembodiments.that the hase.material s porous,and asesin.fi is previously

laminated on the back surface of the base material. 15 Effects of the Invention [0017]According to the first
humidity ihdicated pf thepneséntyimventione the Convexsporticnsare foromed by therbeadsd on
an outermost surface on the print layer side of the humidity
indicator, and a chromatic color ink layer is arranged between
the print layer and the base material.
[0011] A method for production of the first humidity
15 indicator of the present invention comprises printing on a base
material a coating for a humidity indicator, which comprises at
least an electron donative coloration compound, an acidic
compound which is solid at ambient temperature, a substance having
deliquescent property, beads and an aqueous resin emulsion or an
20 aqueous solution of a water-soluble polymer compound, and heating
to dry to form a print layer which has the beads dispersed in the
coloration composition.
[0012] The method for production of the first humidity
indicator of the present invention includes as preferable
25 embodiments that the base material is porous, the beads are formed
of a material which does not react with any constituting
components of the coating for the humidity indicator, the coating

for the humidity indicator contains an agueous resin emulsion or
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on the front surface of the coloration composition printed on the base material, so that when the print side
comes into contact with 20 a member or the like of a printer, adhesion of the coloration composition to the
member surface is substantially inhibited. According to the present invention, a printing failure is inhibited,
the maintenance frequency of the member is also reduced, and the humidity indicator can be produced
efficiently. 25[0018]Even when multiple humidity indicators are stacked, the back surface of one of the
mutually stacked husudity indicaigrsdiehard de adherecto-the1printsside 1oitbe otherdwimiditylindicator by
virtue of the presence of the convex portions, and blocking can be reduced. [0019]According to the
present inventior® ecddifidonsl f6rnaasn ofthe-tip edat 1ayer6n thetphheIayeiccBeérsthelcoloration

composition of the.bead sufaces by the tanSoatlaver, 5 a0d blogking aftershe prodygtign gan be

prevented more efficiently. Especially, when the beads are added to the top coat layer in combination with
the second humidity iridicatorg the dsadis in the/tep coatdayenare atsoatranged-in ansakea nat having the
beads which are in the coloration composition, and blocking can 10 be prevented more highly.

[0020]Accotding 39 the SRcoREHUIRIdity MdFCRER BT Hive PréSentihvertion, tEpRAt Ryet 3dfhed of the
coloration compgsitign cantaining fhe substance haying: deliquescent property, is.cqyered with the top coat

layer, so that even when 15 the multiple humidity indicators are stacked, the back surface of one of the
mutually stackedrhumidityeindicatersris:not directly contacted with the coloration composition of the print
layer of the other. In addition, the beads are dispersed in the top coat layer and the convex portions are

formed by the bEad5%dn the frdht26 SrfacEt $bithatd Contdct areh befnRERSHehatk Suk5CER and the
other top coat I%éerait%ﬁﬁn@cﬁr@?”’impwg &ﬁ@rt@‘greave&g%it layer formed of a

10 coloration composition, which comprises at least an electron
donative coloration compound, an acidic compound which is solid
at ambient temperature, a substance having deliquescent property
and a resin binder, and in which the electron donative coloration
compound reacts with the acidic compound to exhibit a prescribed

15 color, is supported on a base material, the print layer is covered
with a top coat layer which has beads dispersed in a resin, and
the top coat layer has convex portions formed by beads on its
surface.

[0014] The second humidity indicator of the present

20 invention includes as preferable embodiments that the base
material is porous, a resin film is previously laminated on the
back surface of the base material, a moisture permeability
adjustment layer which is formed of a resin is further laminated
on the top coat layer, and a chromatic color ink layer is arranged

25 Dbetween the print layer and the base material.

[0015] A method for production of the second humidity
indicator of the present invention comprises printing on a base

material a coating for the humidity indicator, which comprises
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BRIEF DESCRIPTION OF THE DRAWINGS 25[0021]FIG. 1 is a schematic sectional view of one
embodiment of a first humidity indicator of the present invention. FIG. 2 is a schematic sectional view
of an embodiment having the first humidity indicator of the present invention provided with a top coat
layer. FIG. 3 is a schematic sectional view of one embodiment of a second humidity indicator of the
present invention. FIG. 4 is a schematic sectional view of an embodiment 5 combining the first humidity
indicator and thetsecond-humidityeindicaton of.the peeseritdmeention.compblGdS isa schiematic sectional
view of an embodiment having the first humidity indicator of the present invention provided with a
chromatic colorGARPRAFEIT 1BRIE: 655°8 SthérnaiseeiohaMvRw b1 4R emBBEMhERCRaVY fife second

humidity indicator of the present, inyentiop provided with,a chromatic,golar, ink layer, 16, 7, js.a schematic

sectional view of an embodiment having™ the humidity indicator of FIG. 4 provided with a moisture 15
permeability adpustmens tayer. £z t& is-a sthiematio sgckianabwipwueidantembadiinent baying the humidity
indicator of FIG. 3 provided with a moisture permeability adjustment layer. 20 MODE FOR CARRYING
OUT THE INVENTION60221A hdmidify Thdicator aritf A §tdtiuétioh métHodPaf tharosition,

and applying a resinmatrix, in which the print layer is insoluble,
with beads dispersed therein to cover at least the print layer
to thereby form a top coat layer which has the beads dispersed
in the resin.

10 [0016] The method for production of the second humidity
indicator of the present invention includes as preferable
embodiments that the base material is porous, and a resin film

is previously laminated on the back surface of the base material.

15 Effects of the Invention
[0017] According to the first humidity indicator of the
present invention, the convex portions are formed by the beads
on the front surface of the coloration composition printed on the
base material, so that when the print side comes into contact with

20 a member or the like of a printer, adhesion of the coloration
composition to the member surface is substantially inhibited.
According to the present invention, a printing failure is
inhibited, themaintenance frequency of the member is also reduced,
and the humidity indicator can be produced efficiently.

25 [0018] Even when multiple humidity indicators are stacked,
the back surface of one of the mutually stacked humidity
indicators is hard to adhere to the print side of the other humidity

indicator by virtue of the presence of the convex portions, and
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same of the present invention are described in detail below. [0023] First, a first humidity indicator of the
present invention and a production method of the same are described in 25 detail referring to an example
of production using a printer according to a roll-to-roll method. [0024]The first humidity indicator of the
present invention has a print layer, which has beads dispersed in a coloration composition, supported on
a base material and is produced by printing on the base material an aqueous coating for the humidity
indicator, whichctenrtainsgprescribedeampenents and the beads, and heating to dry. 5[0025]As the base
material used in the present invention, any material can be used if it can support the coloration
composition contdiring the coMpoRERLS ST tie EBSLIRGTH THE stiffaearnd intklitr df tHe bage material by

adhering a watershased cpating and heating to dry. {1 But  porous base 10 material such as paper, cloth,

a nonwoven fabric or the like is preferable, but sincé paper has disadvantages of paper dust and pH, a
long-fiber nonwowen fabtieisatsesbpreferablyt {02264 Eeshase: materiakuseddn theapréesentinvention is
preferably used by previously stacking on its back surface a resin 15 film, preferably a polyethylene
terephthalate (PET) ki Befdlse wheh e AUmidiRPinticatBr oP i présehtifvéntion is produced by

printing according 4o e golo-rolpethod. ensign and heat.ofanovenare aonlied ta e base material,

and it is stretched easily, and the stretched base material shrinks 20 after printing to possibly cause an
appearance failusgrewWhenctheoresin fitm isistacked Grethellbackistirfaceraf the thase rhaterakithe stretching
is prevented even if the tension is applied to the base material. And, when the coating for the humidity

indicator IsprinteBontfebaBentaterial Yihe 865tiRgTanR A<t BE prevetited oS By ihed fesin il from exuding
to the back surfgce A4S, a method of jtagking the resinfilm gn theihack sudageof Jbe hase material, a

laminating method is used preferably. [0027]The PET film to be stacked on the back surface of the base
material ac¢ording torthesprasenténentiorhhas thickness of 4 pm to 100 pm preferably. When itis 4 pm
or more, an effect 02f reventing the stretching of hthe base ma}tlerial can be obtained suﬁgcie}?tly, but when
it is 100 pm or |é88, uired a ccording td the second humidity indicator of the
present invention, the print layer formed of the coloration
composition containing the substance having deliquescent
property is covered with the top coat layer, so that even when
15 the multiple humidity indicators are stacked, the back surface
of one of themutually stacked humidity indicators is not directly
contacted with the coloration composition of the print layer of
the other. 1In addition, the beads are dispersed in the top coat
layer and the convex portions are formed by the beads on the front
20 surface, so that a contact area between the back surface and the

other top coat layer itself is small, and blocking can be

prevented.

BRIEF DESCRIPTION OF THE DRAWINGS
25 [0021] FIG. 1 is a schematic sectional view of one embodiment
of a first humidity indicator of the present invention.
FIG. 2 is a schematic sectional view of an embodiment having

the first humidity indicator of the present invention provided

.



5 permeability of the humidity indicator is not disturbed. [0028]The coloration composition according to the
present invention comprises at least an electron donative coloration compound, an acidic compound
which is solid at ambient temperature, a substance having deliquescent property and a resin binder, and
10 has beads dispersed in the coloration composition to configure a print layer. [0029]The electron
donative coloration compound used in the present invention is not limited to a particular one if it is a
compound whichiisrcausesktocdevelopsgeeolor with an acid, but 15 specifically, a leuco dye is used
preferably. For example, a pH indicator which develops a color or causes a color change if acidified is
used, a triarylmethane B&fivatives #flG6riTaérnvafive bt the fikdl SpeciiCBRarfnes Hretrystal violet

lactone, 3-indolinos3-p-gimethylamnonhenyl;6:, 20 dimethylamingphthalide, . ; o1,

3-diethylamino-7-chlorofluoran, 2-(2-fluorophenylamino)-6-diethylaminofluoran,
2-(2-fluorophenylamin@i6:di-n-butylaminiofluerarn, I«iethyleamine: éscyclohexytammoftuenan,
3-diethylamino-5- methy1-7-tert-butylfluoran, 3-diethylamino-6-methy1-7- 25 anilinofluoran,

3-diethylamino-6 ety 27 - bty fdmifrofItBra BcyAIBheRyIaminDe Chfordfftorgn humtdity
2-aniIino-3-met@yllaq-&lglﬁ%tpyg@-tgﬁgd@pg-ggp{aqnggy{rlo&ilqi_no-6-methy|-7-aniIinofluoran, 3-pyrrolidino-7-
cyclohexylaminofluoran, 3-N-methylcyclohexylamino-6- methyl-7-anilinofluoran,
3-N-ethylpentylamino-6=mtethyl: 8- anidinefiaoran setct {0030] Theacidie ceampodhd4s noidinited to a
particular , o o _ . .
the first humidity indicator of the present invention provided
with a chromatic color ink layer.
10 FIG. 6 is a schematic sectional view of an embodiment having
the second humidity indicator of the present invention provided
with a chromatic color ink layer.
FIG. 7 is a schematic sectional view of an embodiment having
the humidity indicator of FIG. 4 provided with a moisture
15 permeability adjustment layer.
FIG. 8 is a schematic sectional view of an embodiment having

the humidity indicator of FIG. 3 provided with a moisture

permeability adjustment layer.

20 MODE FOR CARRYING OUT THE INVENTION
[0022] A humidity indicator and a production method of the
same of the present invention are described in detail below.
[0023] First, a first humidity indicator of the present
invention and a production method of the same are described in
25 detail referring to an example of production using a printer
according to a roll-to-roll method.
[0024] The first humidity indicator of the present invention

has a print layer, which has beads dispersed in a coloration
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5one ifitis in a solid state at ambient temperature, but its examples include oxalic acid, malonic acid,
citric acid, salicylic acid, benzoic acid, boric acid, p-toluenesulfonic acid and the like. Among them, oxalic
acid, malonic acid and p-toluenesulfonic acid are desirable in terms of a high solubility 10 in water. The
"ambient temperature” according to the present invention denotes 20 degrees C. 15 degrees C. (5 to 35
degrees C.) specified in Japanese Industrial Standards (JIS Z 8703). [0031] The substance having
deliquescent properiyds nod limiteabicoa patticiiiar one dkit it astbstancel havingrbbdeliguescent property,
but it is preferably salts, and more preferably metallic salts. Examples of the substance having
deliquescent prBpefty die Araghésiin THIBRaE L sddiinfEnpTide, Pttassitin Chibrige €&ty chloride,

strontium chloridejbarjum chioride, magnesiym pitrate, calcium pitrate, stronfiumnjirate, 20 barium

nitrate, magnesium bromide, and the like. Among them, it is desirable to use a substance having
deliguescent prapertyarith fesstienaperature dependence, because stable humidity indicating capability
can be exerted regardless of a change in temperatures. Examples of the substance having deliquescent

property with le$§ 25°temperatbife depétitsh @& irfchdde maghlesiunh ¥hIBAEE SS3diti hioride, potassium
chloride, and the, Jike, [QQ32]Epr 2 mixing ratig befween the substance baying deliquesgent property and

the acidic compound, it is preferably a substance having deliquescent property (as hydrate):acidic
compound=200:brteds5 at anweigiht satic mathim ¢he coating dosthethumidityp ixdicator,ranchenore preferably
100:1 to 1:2. And, a content of the electron donative coloration compound in the 5coating is preferably

0.05 to 20.0 wt.9% "drE érepreférably 6. Lo 160 R496, Mthe coatingYprAdrorthedaddition of beads.
[0033]According 1 the presentipyention.the ahove-degscribed elegtron gonative coloration.compound,

acidic compound and substance having deliquescent property are charged 10 into an aqueous resin
emulsion of an mgtieolis sclution af apwater-solubté polymencompount aind stirred<hbidaghly to finely
disperse and/or dissolve. [0034]The resin emulsion is solidified by heating to dry at a level of not affecting

on the base matéfidlgs Rs To BEtorie (& a R bifide Fto>45pFort 146 ol e2aBSEribed tdfonents and
does not react with a,sybstaneehaying deliguescent.property, Qran geidic cogyppund, and it is not limited

to a particular one if it is an aqueous emulsion which is not aggregated by the presence of the above
components. And0& fbnion erfiblsidrzizsusederial used in the present invention is
preferably used by previously stacking on its back surface a resin
15 film, preferably a polyethylene terephthalate (PET) film. It is
because when the humidity indicator of the present invention is
produced by printing according to the roll-to-roll method,
tension and heat of an oven are applied to the base material, and
it is stretched easily, and the stretched base material shrinks
20 after printing to possibly cause an appearance failure. When the
resin film is stacked on the back surface of the base material,
the stretching is prevented even if the tension is applied to the
base material. And, when the coating for the humidity indicator
is printed on the base material, the coating can also be prevented
25 by the resin film from exuding to the back surface. As a method
of stacking the resin filmon the back surface of the basematerial,

a laminating method is used preferably.

[0027] The PET film to be stacked on the back surface of the
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20 preferably, and specifically an acrylic emulsion is used preferably. In addition, a weak anion emulsion
or the like can be used preferably. The resin emulsion can be used appropriately in a state diluted with
water, and a level of coloring of the humidity indicator can be adjusted by appropriately selecting an 25
emulsion concentration. [0035]As the water-soluble polymer compound, polyvinyl alcohol (PVA),
polyvinylpyrrolidone (PVP) or hydroxyethyl cellulose (HEC) is used preferably, and it is preferably used as
12 an aqueoussalutinntofdi tol 20 i iR @ ease nhereca watet-sokitble polymer compowd such as
polyvinyl alcohol is used, the water-soluble polymer compound elutes when the coloration composition
absorbs moistufd, 4ndthe coatedeurfaEshight becding™s Sticky SorfewRat Cfus 2thé A§GiEbus resin

emulsion is used,preferably in ihe present inyention [0036]Espegially, when the, aqugous resin emulsion

is used, the substance having deliquescent property is supplied in a state homogeneously dissolved into
an aqueous solventatthentesin 10wemulsion,iso thatthe substande:bayingedeliquescent property is
dispersed at a molecular level into a resin binder and also present in a fine and uniform state in the

coloration ComptSitiGiCiHereforet thé SubsRftE Hading deticRiestent BropErfFI$FA186 deliquesced by a
very small volumeqpfgmoisture which ds in contact 13 with; the coloration compasition 19-gnable to provide

color change of the electron donative coloration compound. Besides, the coloration composition itself
tends to absorbimoeistiewhemtheiresin emulsionts arsedl §0A3HAcdordingte the presenbinmvention, to
firmly fix the 20 beads to the base material, cross-linking agent for the above-described resin emulsion or

the water-solubfePBRIMEr cOMpotMtT AT BE HYHER t6the ctating Tr I8 Humtidity Fiticator SFor
example, when an acrylic emuylsionis used asdbedgsin binder. gn.oxazoline 16Sin gpap epaxy resin is

preferably used as the 25 cross-linking agent. The added amount of the cross-linking agent is 2 to 5 parts
by weightwith respect tal 00iparts by dveight iof the resiatemulsionor the agquecusssoltitionof the
water-soluble polymer compound. [0038]Since the acidic compound which is solid at ambient

a’‘print layer.

[0029] The electron donative coloration compound used in the

present invention is not limited to a particular one if it is a

compound which is caused to develop a color with an acid, but

15 specifically, a leuco dye is used preferably. For example, a pH
indicator which develops a color or causes a color change if
acidified is used, a triarylmethane derivative, a fluoran
derivative or the like. Specific examples are crystal violet
lactone, 3-indolino-3-p-dimethylaminophenyl-6-

20 dimethylaminophthalide, 3-diethylamino-7-chlorofluoran,
2-(2-fluorophenylamino) -6-diethylaminofluoran,
2-(2-fluorophenylamino) -6-di-n-butylaminofluoran,
3-diethylamino-7-cyclohexylaminofluoran, 3-diethylamino-5-
methyl-7-tert-butylfluoran, 3-diethylamino-6-methyl-7-

25 anilinofluoran, 3-diethylamino-6-methyl-7-p-
butylanilinofluoran, 3-cyclohexylamino-6-chlorofluoran,
2-anilino-3-methyl-6- (N-ethyl-p-toluidino)-fluoran,

3-pyrrolidino-6-methyl-7-anilinofluoran, 3-pyrrolidino-7-
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temperature can be finely dispersed and/or dissolved homogeneously into an agueous solvent such as an
agueous resin emulsion or an aqueous solution of a water-soluble polymer 5 compound, the electron
donative coloration compound can be made to uniformly and finely develop a color in the coating.
[0039]Thus, the coloration composition of the humidity indicator of the present invention can detect
moisture in the air very sensitively. 10[0040]By selecting an acidic compound having a high solubility into
water or by enhancinghdispessibtity ot the: alectran-denative- gelosatiery campoisal-into the coating, these
components are finely dispersed into the resin binder, so that the physical strength of the resin binder can
be enhanced, ahdty the cemration tonmgasition ﬁﬁ%ﬁ%ﬁ&%@%ﬁéfé‘ﬁ@?% tHe base material.
[0041]The present inveption gQgIngg@cs'a preferable embodiment a configuration that an organic solvent
is added to the above-described coating for a humidity indicator. As the 20 organic solvent, a polar
solvent which is[solaible in watehef 5and 100 oMmwrumare andotapdrnized:=hy threatingzistisad preferably.
Specifically, one kind among methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol,

2-methyl-1rofdtiol Lert-butyt alcoifol ShvethyIEthyFketon@ BT acktdtes 25 tBhanyRrdfuidr
cyclohexanone acgtone.and acgtonitrile or a mixtyre salvent containing atleast gne of them is used

preferably. [0042]The electron donative coloration compound, the substance having deliquescent
property and theacidig compound aea finely dispersedrandiaridissoived irthresaqieous resiidemulsion or
the aqueous solution of a water-soluble polémer compound before the addition of an organic solvent, so

that the 5 indiviG0&l componéfits cARBE fiheR disparsedafd/or digsolv8d anfformiy*fifto the coating as
described abovg. The added amaunt ot the organic splvent ispreferahly 100,100 pats byvplume to a

total of 100 parts by volume of the above-described electron donative coloration compound, substance
having deliQuestentd0gropertys dtidic icompawng andtaqueous resin emulsipncbragueoss solution of the
water-soluble polymer compound. [0043]To the above-described coating may be added an
invention denotes 20 degrees C. 15 degrees C. (57°to 35 degrees
C.) specified in Japanese Industrial Standards (JIS Z 8703).
[0031] The substance having deliquescent property is not
limited to a particular one if it is a substance having
15 deliquescent property, but it is preferably salts, and more
preferably metallic salts. Examples of the substance having
deligquescent property are magnesium chloride, sodium chloride,
potassium chloride, calcium chloride, strontium chloride, barium
chloride, magnesiumnitrate, calciumnitrate, strontiumnitrate,
20 barium nitrate, magnesium bromide, and the like. Among them, it
is desirable to use a substance having deliquescent property with
less temperature dependence, because stable humidity indicating
capability can be exerted regardless of a change in temperatures.
Examples of the substance having deliquescent property with less
25 temperature dependence include magnesium chloride, sodium
chloride, potassium chloride, and the like.

[0032] For a mixing ratio between the substance having

deliquescent property and the acidic compound, it is preferably
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antifoam agent and an antiseptic agent in a range not deteriorating the effects of the present invention, if
necessary. 15[0044]The beads used in the present invention are those which are formed of a material
which does not react with the constituting components of the coloration composition, namely the
constituting components of the coating for the humidity indicator. Specifically, the beads formed of acrylic
resin, urethane resin 20 or acrylic urethane resin are used preferably, and a grain diameter preferable to
obtain the effects efithe:preseridmientioreisihpasted0 pmdpderys of yolurae average particle diameter.
When it is less than 1 pm, it is hard to form convex portions having a size sufficient to prevent the contact
between the cofdtaHEH PS5 EoMpositiont andthedolicafl whér texteeds 16 citdd hBP désirable

because the beads tend.tq separate from the coloration composition, ang the colaration gomposition

adheres together with the beads to the roll, and the separated beads might contaminate the commodity

when the humiditycindicatiar of thenpresent tnventiormistcontamerbinsa packageoneammoditye [0045]And,
the beads used in the present invention preferably do not affect on the color exhibited by the coloration 5
composition, so°tffat ey HiePpreferatiy fofm8d dPabidess mafstalmTheiPSRASE 3 preferable to have

a smaller projegted ayeq tg the surface of the base; material such that the discoloratiqn.af the coloration

composition is observed obviously, and therefore, a spherical shape is preferable. 10[0046]The beads are
added at a ratio[0f0B 39 20 wt.% intorthencoating:for the dwamnidityrindicatamcontaming all of the above
components. It is not desirable that when the amount of the beads is excessively small, the effect of

preventing the GOIAEE BERTEE five BORTAGION cOMFsition andthe Tbfl teG8RS Betonié 18 ifisufficient,
and when it is e&‘&ﬁgéi&@&’ large, the arga ofihe layer exclyding the b&aé%?e@% mes small,apd it might
ion.

become difficult to know the discoloration of the coloration composit 0047]According to the present
invention,lthe 20rabove:described coating femtheshumidity mdicator sipristetuas arprescebed design on
the base material and heated to dry so as to solidify the coloration composition, which is formed of the

electron donativé E6ior&dn RomPEdHE CortaRa iR tHe Cosfing “the EBB&%%%@Wa\Hﬂgf&@ﬁ?dl}’escent

property, the acidic compound; 25.and the, resin binder derived from the resin emulsion or the
water-soluble polymer, and the print layer with the beads dispersed in the coloration composition is

supported on theObase materidl'te obtainrthentwimidity inglicaton.dilfe etedtrorhdenativeto dry

at a level of not affecting on the base material so as to become

15 a resin binder to support the above-described components and does
not react with a substance having deliquescent property or an
acidic compound, and it is not limited to a particular one if it
is an aqueous emulsion which is not aggregated by the presence
of the above components. And, a nonion emulsion is used

20 preferably, and specifically an acrylic emulsion is used
preferably. In addition, a weak anion emulsion or the like can
be used preferably. The resin emulsion can be used appropriately
in a state diluted with water, and a level of coloring of the
humidity indicator can be adjusted by appropriately selecting an

25 emulsion concentration.
[0035] As the water-soluble polymer compound, polyvinyl
alcohol (PVA), polyvinylpyrrolidone (PVP) or hydroxyethyl

cellulose (HEC) is used preferably, and it is preferably used as
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coloration compound reacts with the acidic compound within the coating for the humidity indicator to
exhibit a prescribed color. Since the electron donative coloration compound is dried in the stated reacted
with the acidic compound and contained in the 5 coloration composition, the coloration composition
exhibits the prescribed color obtained when the above-described electron donative coloration compound
is reacted with the acidic compound. As a method of printing the above-described coating on the base
material, gravurenprinrtirg ascerding tothe roll-ta-tolk method 10 is: prefesatelywisetk bat it is not exclusively
limited in the present invention. [0048]As the heating method, an oven or the like can be used
appropriately. A'RESHNG terperatitrevad &ﬁ‘é@ﬂH@giﬁfécae%%ﬁﬂ’Jolﬁ"th%%étéﬁﬁ%fltﬁé H&§& material and

the coating comppsition.c15 byt heating is prdormsdl 2t preferably 400450, deatess G, and more

preferably 50 to 130 degrees C. though variable. It is also possible to support a prescribed amount of the
coloration compasitiars by repeaimng-the mdhesioreofdhe coatingaard theeatng toldryoplusaldimes. The
amount of the coloration 20 composition supported in the dried humidity indicator is preferably 0.3 to 100

g/m2. [0048]PriRtinG BhCARATGBY hedfig may'Be Ptfsthied FspdatBlly o' ERabié t8¥6Fm the coloration
composition Iay§£é§@agql§:ritga@ﬁge}ple@gggpaym%gﬂgﬁqribed thickness. 25 [0050] According to the

present invention, when the base material is a porous base material, the coating for the humidity indicator
enters the pores @ tse porousHxaseciaténal ahthe timeafyrinting,eso thatdhespint layerseovers the
surface of the porous base material and also enters the pores of the base material to firmly integrate

mutually. [0051 e Potohe Basd Adtefial hasinettfaritiBs Urfitd EurfadsPed fivdt te bE&ds i the coating

are arranged topartially 5 fitthe concave.portions on.thessuface, of the, pprous-bage material, and the
porous base material and the beads are firmly fixed by the coloration composition. Especially, when a

nonwoven fabriens Usédras the tiase niatesiah thebeadsaregrrsmgeditosparily fitriodthetgaps between the
fibers configuring the nonwoven fabric, 10 and the fibers and the beads are mutually fixed by the
coloration com ﬁ§ﬁ§edat¢amolecularlevel1ntoeare31nb1nderandalsopresent
in a fine and uniform state in the coloration composition.
Therefore, the substance having deliquescent property is also
deliquesced by a very small volume of moisture which is in contact
15 with the coloration composition to enable to provide color change
of the electron donative coloration compound. Besides, the
coloration composition itself tends to absorb moisture when the
resin emulsion is used.
[0037] According to the present invention, to firmly fix the
20 beads to the base material, cross-linking agent for the
above-described resin emulsion or the water-soluble polymer
compound may be added to the coating for the humidity indicator.
For example, when an acrylic emulsion is used as the resin binder,
an oxazoline resin or an epoxy resin is preferably used as the
25 cross-linking agent. The added amount of the cross-linking agent
is 2 to 5 parts by weight with respect to 100 parts by weight of

the resin emulsion or the aqueous solution of the water-soluble

polymer compound.

13



[0052]FIG. 1 is a schematic sectional view of a preferable embodiment of the humidity indicator of the
invention, where 1 denotes a porous substrate, 2 denotes a print layer, 3 denotes 15 beads, 4 denotes a
coloration composition, and 10 denotes a resin film. As shown in FIG. 1, the coloration composition 4
covering the beads 3 becomes thinner than on the area other than the beads 3 because of its fluidity at
the time of printing. Thus, even when the tops of the beads 3 are contacted with the rolls of the 20 printer,
the coloration conmisjtion adheringsta the sellstisevennsrmal dnvameunt. Asd 1 the eelarationcomposition 4
of the area excluding the beads 3 has an increased thickness for the portions expelled by the beads 3,
and the required3RRckABEE SR tFRinBR atdrR obtdittreasifl. F5{0053frhesRamidity indicator of the

present inventiqn,abtained asdesgriped above exhibits, a prescibed color as the slactron donative

coloration compound reacts with the acidic compound within the coloration composition which is
supported by thebaseédnaterialnAadpwhes thelmoistureoifi thevenvirorrnenbwhese thedatmidity indicator
of the present invention is disposed increases and the substance having deliquescent property contained

in the coloratior? e8RS0 i€ defi§GESced 45 abéeromtLthetambientmoittre 2thé rede@nt between
the electron donafive, celoration compaynd and the acidic compound is.deliquesced by the aqueous

solution resulting from the deliquescence, and the color exhibited by the coloration composition is
discolored (includingodecolorization). Tthis 10-calor thange ingicates that dife theistuneiid the environment
where the humidity indicator is disposed has increased. The coloration composition which is discolored
once can be restored @58ilyb haTetheXior Uef6re-the dictolonihg By Heatingini an ovénorithe like.
15[0054]According o the humidity indicator of the present invention, the adhesion of the coloration
composition to the rolls during the production process is inhibited by the beads dispersed in the coloration
compositiof and 0€¥én when the obtdined humidityanditatorcisrwound intava nall, 2he cgforation
composition on the 20 front surface of one of the mutually stacked humidity indicators is inhibited from

adhering to the BACRSUrdcE &fthe ShEF afd DRocking 7 radi st 36655 tdihgth theSpresent

invenﬂomtOfu@h%ktron donative coloration compound into the coating, these

components are finely dispersed into the resin binder, so that
the physical strength of the resin binder can be enhanced, and

15 the coloration composition can be made hard to separate from the
base material.
[0041] The present invention includes as a preferable
embodiment a configuration that an organic solvent is added to
the above-described coating for a humidity indicator. As the

20 organic solvent, a polar solvent which is soluble in water of 5
ml/100 ml or more and vaporized by heating is used preferably.
Specifically, one kind among methanol, ethanol, l-propanol,
2-propanol, l-butanol, 2-butanol, 2-methyl-l-propanol,
tert-butyl alcohol, methyl ethyl ketone, ethyl acetate,

25 tetrahydrofuran, cyclohexanone, acetone and acetonitrile or a
mixture solvent containing at least one of them is used
preferably.

[0042] The electron donative coloration compound, the
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improve the above-described blocking prevention effect, it is 25 preferable that the coating for the
humidity indicator is printed and heated to dry, and the resin matrix is applied to cover the print layer to
thereby form the top coat layer. In a case where the porous base material has rough irregularity on its
surface when a moisture permeability adjustment layer to be described later is formed on the surface and
strength becomes poor when the moisture permeability adjustment layer is laminated on the print layer as
it is, the surfacesitregidarity abthenporniisibase Senaterialds madenmitarm by the dopeaadlayer by
laminating the moisture permeability adjustment layer on the formed top coat layer. Thus, there is also
obtained an effé&fiAfiioving theSaffAat Sttength SEMERBistire perReaBRit? adfistment layer. As a

method of forming the;top cqatlayer, a known method sucf) 10 as gravure Gqafing, wire bar coating or the

like can be used. [0056] The top coat layer is sufficient by simply covering the print layer, so that its
thickness may hesmalhd hus; dtris nokreguited to.be firansparent butdvisvereterably trartsparent such that
the discoloration of the coloration composition can be 15 visually observed readily. And, it is necessary

that the print layeris ThSEIRbIE AR R D ESaPRyEt 76 apphedPAE TR R&H Matfx iF WHER the print
layer is insolublg, acpylicresin is, preferably used, When the fop coat layers excessively dhick, air

permeability becomes low and the discoloration of the 20 coloration composition by moisture is inhibited.
Therefore, its thicknéss isrpreferabdy 50epm drslesse [BOSHFIG1R is@ Scematic sectional view of the
structure that the humidity indicator of FIG. 1 is further provided with a top coat layer, where 7 denotes a

resin. As showrt fh ¥16 228 theriRe YRy i¥ Lomtietdy-e6veray withthereeii 7 Kothat Bven when
the humidity indicators are stacked, the bagk surface af ene of them.s noj cenfacigd with, the coloration

composition 4 of the other, and blocking is prevented more effectively. [0058]The example using the
printer of the rothtowelt myethod was desgribed aboves socitiat the sols averesexemplifiedua>asnember of
the printer to which the coloration composition
solution of the water-soluble polymer compound.
[0043] To the above-described coating may be added an
antifoam agent and an antiseptic agent in a range not
deteriorating the effects of the present invention, if necessary.
15 [0044] The beads used in the present invention are those
which are formed of a material which does not react with the
constituting components of the coloration composition, namely the
constituting components of the coating for the humidity indicator.
Specifically, the beads formed of acrylic resin, urethane resin
20 or acrylic urethane resin are used preferably, and a grain
diameter preferable to obtain the effects of the present invention
is 1 pym to 10 um in terms of volume average particle diameter.
When it is less than 1 um, it is hard to form convex portions having
a size sufficient to prevent the contact between the coloration
25 composition and the roll, and when it exceeds 10 uym, it is not
desirable because the beads tend to separate from the coloration

composition, and the coloration composition adheres together with

the beads to the roll, and the separated beads might contaminate
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is contacted, but the member to which the coloration composition 5 is contacted according to the present
invention is not limited to it. Any member which is contacted with the coloration composition after the
coloration composition is formed by printing the coating for the humidity indicator onto the base material
and drying by heating is also prevented from the adhesion 10 of the coloration composition according to
the present invention. The blocking was described referring to the example that the humidity indicator was
wound into the rolk butithespresentinventionns aot limiad da the alovies and the sameds alsmapplied
when a plurality of humidity indicators are stacked. 15[0059]A second humidity indicator of the present
invention and a’proBtelien Miéthbd 6f thessifie aredeserBediihtetail below. [0060]The second humidity

indicator of the @5%%%qt inventign As, cggyr%gf a print layer formed of a 99[9\;@;1(% gomposition

supported on a base material, which is covered by a 20 top coat layer having beads dispersed in a resin,
and produced hbyrprintingon the haseMatetiaba watecdased cbatng éor tyethumidity indidator containing
prescribed components, drying by heating, and applying a resin matrix having the beads dispersed

therein. 25{006 F[3tRRR U Uiffedhdd&hetwseh IHE SBEBAE MMt InaRAter aRdtReFrsERGmIdity
indicator descrifed above aceordingtp the present dnvention are that thefirst P@P‘%@j@gi@c@é‘)r has the

beads dispersed in the coloration composition, 21 and the second humidity indicator has the beads
dispersed in thextagacoat layer.shcdarding to thiespressntraventicn, theylcantse combined to configure a
more preferable humidity indicator as described later. 5[0062]For the second humidity indicator, the base

material, the co@tifig ¥oF tHe- haidiity FdRatGr 8kditaingthe belady! andthieprocess 6f ftiing the
coloration compgsitiqn, by printing an the base matgrial the cogting for the humidity indicator and drying by

heating are same as those for the first humidity 10 indicator, and therefore their descriptions are omitted.
[0063]Theltop coat 4dyier of thersecord tsimidityaddisaterisadescerilbed belowo 20 wt.% into
the coating for the humidity indicator containing all of the above
components. It is not desirable that when the amount of the beads
is excessively small, the effect of preventing the contact between
the coloration composition and the roll tends to become
15 insufficient, and when it is excessively large, the area of the
layer excluding the beads becomes small, and it might become
difficult to know the discoloration of the coloration
composition.
[0047] According to the present invention, the
20 above-described coating for the humidity indicator is printed as
a prescribed design on the base material and heated to dry so as
to solidify the coloration composition, which is formed of the
electron donative coloration compound contained in the coating,
the substance having deliquescent property, the acidic compound
25 and the resin binder derived from the resin emulsion or the
water-soluble polymer, and the print layer with the beads
dispersed in the coloration composition is supported on the base

material to obtain the humidity indicator. The electron donative
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[0064]The coloration composition according to the present invention contains a substance having
deliquescent property, so 15 that when the ambient moisture increases after the humidity indicators with
the coloration composition exposed are produced and put in a multiple stacked state, the substance
having deliquescent property is deliquesced to adhere the back surface of one of the mutually stacked
humidity indicators to the 20 coloration composition of the other to thereby cause blocking. According to
the present inventian; dhe qrintdayeriscaveredwith the top coat dayerdonprevent the coloratien
composition from exposing to the surface, and since the convex portions are formed on the top coat layer
surface by the 5&4ds. tHetEoNtAG &HEE- BéfwetRDS tHe badk Stifake ofonesartheRtittahy stacked

humidity indicators and the top.coat layer of the other is,very small, and,blocking Gan be, preyented.

[0065]In a case where a moisture permeability adjustment layer described later is to be formed on the
front surface but the poreus base material hasaoughdrregutarity ©raitsl sutface andithenstrergth becomes

poor when the moisture permeability adjustment layer is laminated on the print layer as it is, 5 lamination
of the moisture PetMEAbIltY ﬁﬁ@ﬁﬁéﬁﬁlﬁ?ert&}?tﬁé@ﬁéd?éb%%&%?\}éﬁé@o%ﬁébﬁé?aﬂﬁfect of

improving the lainate sirenath of the maistura Rermeahility adjustment ayer hecause the surface

irregularity of the porous base material is made uniform by the top coat layer. 10[0066]The top coat layer
is sufficient by simply cowermgpthetprint tayerosodhat thesthickness loftthe sesid jportiomomaydoe small.
Thus, it is not required to be transparent but it is preferably transparent such that the discoloration of the

coloration compusifioi i BeXVisHally* bhEENEE réRaK7 ArTd 15 R58! rieeessas) thatthe pARClayer is

Insoluble when the top coat layer js applied: A the £esinmatiix inyhichithe print Jayer is insgluble, acrylic
resin is preferably used. When the resin layer iS excessively thick, air permeability becomes low and the

discoloratignh of the woldratienlgompesitionly moistare 290 is:ehibiedeand Winen éds excessively thin, the
beads become easy to separate from the top coat layer. Therefore, the thickness of the resin layer is
preferably 0.1 t8 50" [006 7 TheBeads dispersed in the resin are made of a material which does not

reaCtVWﬂ1arna%ﬁ&ﬂé?rnﬂngtb@ﬁ%ﬁ@'@@§£9ﬁgInethod4 an oven or the like can be used

appropriately. A heating temperature and a heating time depend
on the material of the base material and the coating composition,

15 Dbut heating is performed at preferably 40 to 150 degrees C., and
more preferably 50 to 130 degrees C. though variable. It is also
possible to support a prescribed amount of the coloration
composition by repeating the adhesion of the coating and the
heating to dry plural times. The amount of the coloration

20 composition supported in the dried humidity indicator is
preferably 0.3 to 100 g/m°.
[0049] Printing and drying by heating may be performed
repeatedly to enable to form the coloration composition layer
(area other than the beads) having a prescribed thickness.

25 [0050] According to the present invention, when the base
material is a porous base material, the coating for the humidity
indicator enters the pores of the porous base material at the time

of printing, so that the print layer covers the surface of the
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25 the resin matrix when the top coat layer is applied onto the print layer, and preferably colorless so that
the discoloration of the coloration composition is visible easily. Specifically, the beads formed of acrylic
resin, urethane resin or acrylic urethane resin are used preferably. In addition, to form good convex
portions, it is preferable that the beads have a volume average particle diameter of 1 to 10 pm. If it is less
than 1 pm, the convex portions having an appropriate height cannot be formed, 5 and if it exceeds 10 pm,
they become easyrtousepasate dromm the tapicoat tayer,andurbesotheshvmidityiadicatot of tha present
invention is contained in a package for commodity, the separated beads might contaminate the
commodity, and R i€ hof d&sirabRI FEispraferable that the beads are contained at 0.1 to 20 wt.% 10 in the

top coat layer. 10968l4s 2 methqd ot forming the.top. caanayer accouding o she present inyegrion, a

known method such as gravure coating, wire bar coating or the like can be used. [0069]Since the top coat
layer is a memberdos pegventing: 15 blockiagsesuliing from the ecloratioarcpmposiiont itanerely covers
the area (print layer) where at least the coloration composition is supported. [0070]FIG. 3 is a schematic

sectional view of the RErfAGATGIEtor b thePBreSant fiveittfon vitisrs A" deidtes 2 porous bhse 20
material, 4 denates a golaration compasifign. 5 denoles a.ap geatiiayer 6 denotes beads, 7 denotes a

resin, and 10 denotes a resin film. FIG. 4 shows an embodiment that the print layer 2 is formed with
beads 3 dispersectintoltbescoloratiampompasition 4Ey eomdbining whthrihe firstvumiditiaindicator.
According to the 25 structure of FIG. 4, the beads 6 are also arranged in the area other than that of the

beads 3 of the grint1a§er 250 HerEaASE the hEmiGer of BEads PeF umftarear [T PHAC P dihG'th the present
invention, sincedhe print, side.of the humidity indieator is govered. with the top-ceatdayer having the

convex portions on its surface, blocking can be prevented from occurring when multipie humidity
indicatorsldre stackedheTl héreforeablbekingecartbesprevented finelyievshlwhéhe coloration
composition.
[0052] FIG. 1 is a schematic sectional view of a preferable
embodiment of the humidity indicator of the invention, where 1
denotes a porous substrate, 2 denotes a print layer, 3 denotes
15 beads, 4 denotes a coloration composition, and 10 denotes a resin
film. As shown in FIG. 1, the coloration composition 4 covering
the beads 3 becomes thinner than on the area other than the beads
3 because of its fluidity at the time of printing. Thus, even
when the tops of the beads 3 are contacted with the rolls of the
20 printer, the coloration composition adhering to the rolls is very
small in amount. And, the coloration composition 4 of the area
excluding the beads 3 has an increased thickness for the portions
expelled by the beads 3, and the required thickness as the
indicator is obtained easily.
25 [0053] The humidity indicator of the present invention
obtained as described above exhibits a prescribed color as the
electron donative coloration compound reacts with the acidic

compound within the coloration composition which is supported by
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5 the humidity indicator is wound into a rolled state as in a case that the printer of the roll-to-roll method is
used for mass production of the humidity indicator of the present invention. [0072]A more preferable
embodiment of the humidity indicator of the present invention is described below. 10 [0073] As an
embodiment that a moisture increase is detected more clearly by the humidity indicator of the present
invention, a coloration composition which is decolorized by moistening is used, and a chromatic color ink
layer having a coler differentzfremithat ofthe cotorationreompasitionedried bydeatingrisrikepreviously
formed on the surface (the side on which the coating for the humidity indicator is printed) of the base
material. For ek’&?ﬁﬂ%,%ﬁe%%%dé&léréﬂéﬁ%Fﬁﬁo@%i&ﬁ‘%%@é%%?o?@ﬂ%‘%ﬁ&%téﬁéai,%ﬂ%%?ﬁk is applied

to the base material, and the, ink layer is savered with the, coloratian compgsifin, The coloration 20

composition is blue when it is dry, and the coloration composition is decolorized when moisture increases,
and the red ink tayercoveted withhthe-ecaloratidro compasitian: becomesavisibleidacetheb words, the
humidity indicator changes its color from blue to red as moisture increases, so that the moisture Increase

is 25 detected &8 gl WHeATHE T 139 sisYiftdd o IRffe a predelnearueeRyf bF characters, the
moisture increag{griggg\;%ctgg mete glggrlé/oi%(yﬂglgng i_§@es%raggc ggﬁggg@lldvi%v of a structure that

the chromatic color ink layer is formed in the humidity indicator of FIG. 1, where 8 denotes a chromatic
color ink layer. dhisiembodiment mayebe goafigarew by tcombinixgthei top coatlayee of FIG. 2 or FIG. 4.
FIG. 6 is a schematic sectional view of a 5 structure that the humidity indicator of FIG. 3 is provided with

the chromatic cBot ik /61" The éMBobiieCOPEIS 6 hhdy BE configiited by csthbitiing the print layer 2
of FIG. 1. [0073]50rdhe hymidity indicatorofthe presentinvention, itds preferable to apply an

embodiment that an adhesive layer 10 is formed on the back surface, the adhesive layer surface is
covered with a reléasedayerdhienrelease fayeris peeled oftatthe time<otuse ranth¢he hdmidity indicator
is attached by means of the adhesive layer to the inner surface of a packagin% material for commodity or

to a bag contairiiig 3'dEsicdant Agent [Sthervise’ A% HumiditF rtiSator of the Bredeht iention can

also be used as.it,is,gs & stofage hag far thedesiccant agent. In sugh a case. the prnt laye is formed on
only a part of the base material, and the base material is formed into a bag shape to contain the desiccant

agent therein. Asathe desiccahbageat, sikica gel, 2whichr dogsmotireact withitheacoloratiorrecomposition
of the humidity indicator, is used preferably. [0076]In addition, the humidity indicator of the present
invention is prefétably‘dfplied with an embodiment that the

15 [0054] According to the humidity indicator of the present
invention, the adhesion of the coloration composition to the rolls
during the production process is inhibited by the beads dispersed
in the coloration composition and, even when the obtained humidity
indicator is wound into a roll, the coloration composition on the

20 front surface of one of the mutually stacked humidity indicators
is inhibited from adhering to the back surface of the other, and
blocking is reduced.

[0055] According to the present invention, to further
improve the above-described blocking prevention effect, it is

25 preferable that the coating for the humidity indicator is printed
and heated to dry, and the resin matrix is applied to cover the
print layer to thereby form the top coat layer. 1In a case where

the porous base material has rough irregularity on its surface
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moisture permeability adjustment layer formed of a resin is 25 stacked on the surface of the print side or
on the top coat layer (on the print layer 2 of FIG. 1 or FIG. 5, on the resin 7 of FIG. 2, or on the top coat
layer 5 of FIG. 3, FIG. 4 or FIG. 6) to control air permeability of the surface to thereby suppress a
discoloration rate of the coloration composition due to a moisture increase. As the moisture permeability
adjustment layer, a PET film which has appropriate air permeability and also has transparency such that
the color changetefrithe colarationsd scempositian ts,readjlysdsibie islused preferablycand itsdhickness is
preferably in a range of bout 4 to 100 pm. FIG. 7 is a schematic sectional view of an embodiment that a

moisture permesbilfty ddjustiient 1aYeF 19 EHforAfed DRt t6p 868t RS 8 16" 4470 F16. 8is a

schematic sectignal View. of 41,10,em999 Ll dhe molsture parmaabiivAdivsimept yer 11is
formed on the top coat layer 5 of FIG. 3. EXAMPLES [0077] (Example 1) 150ne part by weight of a leuco

dye "BLUE-63" {manufactuted by,YamamoetofGhemicalsdncd rl parvhy weighbeboxaliczaeid dihydrate

(manufactured by Wako Pure Chemical Industries, Ltd.) and 10 parts by Weight of magnesium chloride
hexahydrate wéte &dded td 100 parte oy Kelghe of BeryiPennd@sioit YO FCRIAL &S 308 29 (305wt.% of solid

component, mapufactyred by Dainippon Ink.and Chemicals), and they yerestired sg,as to-hecome
homogeneous. Beads (acrylic urethane beads manufacturedyby Gifu Shellac Manufacturing Co., Ltd.)
were further addegtstuch that theirtcordentin thefinak edating doecante the sumerie valuey given in 25 Table

1 to prepare a coating for a humidity indicator. [0078]The printer of a known roll-to-roll method was used

to print the abové BESEHBeH ¢6: S - AGMIOVEP D RE HFEAE hahte TSR iidHufdtiSred by Du Pont
Kabushiki Kaisha) haying,a, dhickness,af.Q, 17,m. and.a width.of.100 £, which had 4 PET.im having a

thickness of 25 pm laminated on its back surface. The printed design was a circle having a diameter of
1.5 cm insSifle obwhictewasdilledating, wire bar coating or the like can be used.
[0056] The top coat layer is sufficient by simply covering
the print layer, so that its thickness may be small. Thus, it
is not required to be transparent but it is preferably transparent
such that the discoloration of the coloration composition can be
15 wvisually observed readily. And, it is necessary that the print
layer is insoluble when the top coat layer is applied. As the
resin matrix in which the print layer is insoluble, acrylic resin
is preferably used. When the top coat layer is excessively thick,
air permeability becomes low and the discoloration of the
20 coloration composition by moisture is inhibited. Therefore, its
thickness is preferably 50 um or less.
[0057] FIG. 2 is a schematic sectional view of the structure
that the humidity indicator of FIG. 1 is further provided with
a top coat layer, where 7 denotes a resin. As shown in FIG. 2,
25 the print layer 2 is completely covered with the resin 7, so that
even when the humidity indicators are stacked, the back surface
of one of them is not contacted with the coloration composition

4 of the other, and blocking is prevented more effectively.
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5[0079]The humidity indicator of this example was stored in an environment at 23 degrees C. and a
moisture of 50% for one week and a blocking state was observed by a blocking tester. The results are
shown in Table 1. The blocking state was judged according to the following criteria. 10 0: Nonadhesive.
There was no trace of adhesion, and the coated surface was separated. A: Weak adhesion. Traces of
adhesion were found in places, but the coated surface was free from abnormality. x: Hard to peel, and the
coated surface wasspeeled. 15{0@86kdmtamples2hAs the resinnmatrix, £ Acrydie B2-1461+# snanufactured
by Dainippon Ink and Chemicals was diluted with methyl ethyl ketone/toluene at 3/7 (weight ratio) so as to
have a viscosity'8f 28%0"FF seeshds byh Zahhceup No- "3 applred-folthe ﬁﬁﬁ?si%i%eﬁ@bfgi@ﬂumidity

indicator of Example 1,.and dried 4,100 degrees G, t form 3 fop coat laver having,a thickness of 3 pm.

Then, a blocking state was observed in'the same manner as in Example 1. The results are shown in
Table 1. [0081] {Examplec3)e2bAtop caat layesdaviogya thickriess-ofld pim vas fotmped int thensame
manner as in Example 2 except that the beads having a grain diameter of 4.0 pm used in Example 1 were

added to the resih ridtiR of EXaMple 2 $8As (o bBEoRTES St o6 AV BIbckify sfatBWas *8H<&ed in the
same manner as jn;kExample 1, The results are:shown in, Taple 1. [0082]2amples prepared by pulling out

and cutting off the individual humidity indicators of Examples 1 to 3 from the wound 5 rolls were put in an
environment at 23rgegreesd@. afid @amoisture dd58 %hpanddheddue cotoridisappearedoy

printing the coating for the humidity indicator onto the base

material and drying by heating is also prevented from the adhesion

10 of the coloration composition according to the present invention.
The blocking was described referring to the example that the
humidity indicator was wound into the roll, but the present
invention is not limited to the above, and the same is also applied
when a plurality of humidity indicators are stacked.

15 [0059] A second humidity indicator of the present invention
and a production method of the same are described in detail below.
[0060] The second humidity indicator of the present
invention is comprised of a print layer formed of a coloration
composition supported on a base material, which is covered by a

20 top coat layer having beads dispersed in a resin, and produced
by printing on the base material a water-based coating for the
humidity indicator containing prescribed components, drying by
heating, and applying a resin matrix having the beads dispersed
therein.

25 [0061] Structural differences between the second humidity
indicator and the first humidity indicator described above
according to the present invention are that the first humidity

indicator has the beads dispersed in the coloration composition,
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[0083] [Table 1] Average particle diameter of beads (pm) Added amount in coating Top coat layer Beads
in top coat layer Blocking property No beads - No

and the second humidity indicator has the beads dispersed in the
top coat layer. According to the present invention, they can be
combined to configure a more preferable humidity indicator as
described later.

5 [0062] For the second humidity indicator, the base material,
the coating for the humidity indicator excluding the beads, and
the process of forming the coloration composition by printing on
the base material the coating for the humidity indicator and
drying by heating are same as those for the first humidity

10 indicator, and therefore their descriptions are omitted.
[0063] The top coat layer of the second humidity indicator
is described below.

[0064] The coloration composition according to the present
invention contains a substance having deliquescent property, so

15 that when the ambient moisture increases after the humidity
indicators with the coloration composition exposed are produced
and put in a multiple stacked state, the substance having
deliquescent property is deliquesced to adhere the back surface
of one of the mutually stacked humidity indicators to the

20 coloration composition of the other to thereby cause blocking.
According to the present invention, the print layer is covered
with the top coat layer to prevent the coloration composition from
exposing to the surface, and since the convex portions are formed
on the top coat layer surface by the beads, the contact area between

25 the back surface of one of the mutually stacked humidity
indicators and the top coat layer of the other is very small, and
blocking can be prevented.

[0065] In a case where a moisture permeability adjustment
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No x 4.0pm 5wt% No Nox YesNoA Yeso

10

15

20

25

layer described later is to be formed on the front surface but
the porous base material has rough irregularity on its surface
and the strength becomes poor when the moisture permeability
adjustment layer is laminated on the print layer as it is,
lamination of the moisture permeability adjustment layer on the
formed top coat layer also provides an effect of improving the
laminate strength of the moisture permeability adjustment layer
because the surface irregularity of the porous base material is
made uniform by the top coat layer.

[0066] The top coat layer is sufficient by simply covering
the print layer, so that the thickness of the resin portion may
be small. Thus, it is not required to be transparent but it is
preferably transparent such that the discoloration of the
coloration composition can be visually observed readily. And,
it is necessary that the print layer is insoluble when the top
coat layer is applied. As the resin matrix in which the print
layer is insoluble, acrylic resin is preferably used. When the
resin layer is excessively thick, air permeability becomes low
and the discoloration of the coloration composition by moisture
is inhibited, and when it is excessively thin, the beads become
easy to separate from the top coat layer. Therefore, the
thickness of the resin layer is preferably 0.1 to 50 um.
[0067] The beads dispersed in the resin are made of amaterial
which does not react with a material forming the print layer or
the resin matrix when the top coat layer is applied onto the print
layer, and preferably colorless so that the discoloration of the
coloration composition is visible easily. Specifically, the

beads formed of acrylic resin, urethane resin or acrylic urethane
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10wt% No No x YesNoo Yeso 7.5pm 5wt% No No

10

15

20

25

resin are used preferably. In addition, to form good convex
portions, it is preferable that the beads have a volume average
particle diameter of 1 to 10 pym. If it is less than 1 um, the
convex portions having an appropriate height cannot be formed,
and if it exceeds 10 um, they become easy to separate from the
top coat layer, and when the humidity indicator of the present
invention is contained in a package for commodity, the separated
beads might contaminate the commodity, and it is not desirable.
It is preferable that the beads are contained at 0.1 to 20 wt.%
in the top coat layer.

[0068] As a method of forming the top coat layer according
to the present invention, a known method such as gravure coating,
wire bar coating or the like can be used.

[0069] Since the top coat layer is a member for preventing
blocking resulting from the coloration composition, it merely
covers the area (print layer) where at least the coloration
composition is supported.

[0070] FIG. 3 is a schematic sectional view of the humidity
indicator of the present invention, where 1 denotes a porous base
material, 4 denotes a coloration composition, 5 denotes a top coat
layer, 6 denotes beads, 7 denotes a resin, and 10 denotes a resin
film. FIG. 4 shows an embodiment that the print layer 2 is formed
with beads 3 dispersed into the coloration composition 4 by
combining with the first humidity indicator. According to the
structure of FIG. 4, the beads 6 are also arranged in the area
other than that of the beads 3 of the print layer 2 to increase
the number of beads per unit area.

[0071] According to the present invention, since the print
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Yes 0 10.1pm 5wt% No No o

side of the humidity indicator is covered with the top coat layer
having the convex portions on its surface, blocking can be
prevented from occurring when multiple humidity indicators are
stacked. Therefore, blocking can be prevented finely even when
the humidity indicator is wound into a rolled state as in a case
that the printer of the roll-to-roll method is used for mass
production of the humidity indicator of the present invention.
[0072] A more preferable embodiment of the humidity
indicator of the present invention is described below.

[0073] As an embodiment that a moisture increase is detected
more clearly by the humidity indicator of the present invention,
a coloration composition which is decolorized by moistening is
used, and a chromatic color ink layer having a color different
from that of the coloration composition dried by heating is
previously formed on the surface (the side on which the coating
for the humidity indicator is printed) of the base material. For
example, when the coloration composition is blue before it is
moistened, a red ink is applied to the base material, and the ink
layer is covered with the coloration composition. The coloration
composition is blue when it is dry, and the coloration composition
is decolorized when moisture increases, and the red ink layer
covered with the coloration composition becomes visible. 1In
other words, the humidity indicator changes its color from blue
to red as moisture increases, so that the moisture increase is
detected at a glance. When the ink layer is printed to have a
prescribed design or characters, the moisture increase is
detected more clearly.

[0074] FIG. 5 is a schematic sectional view of a structure
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YesNoo Yeso 14.7pm 5wt% NoNo o Yes Noo

that the chromatic color ink layer is formed in the humidity
indicator of FIG. 1, where 8 denotes a chromatic color ink layer.
This embodiment may be configured by combining the top coat layer
of FIG. 2 or FIG. 4. FIG. 6 is a schematic sectional view of a
5 structure that the humidity indicator of FIG. 3 is provided with
the chromatic color ink layer. The embodiment of FIG. 6 may be
configured by combining the print layer 2 of FIG. 1.
[0075] For the humidity indicator of the present invention,
it is preferable to apply an embodiment that an adhesive layer
10 is formed on the back surface, the adhesive layer surface is
covered with a release layer, the release layer is peeled off at
the time of use, and the humidity indicator is attached by means
of the adhesive layer to the inner surface of a packaging material
for commodity or to a bag containing a desiccant agent. Otherwise,
15 the humidity indicator of the present invention can also be used
as it is as a storage bag for the desiccant agent. In such a case,
the print layer is formed on only a part of the base material,
and the base material is formed into a bag shape to contain the
desiccant agent therein. As the desiccant agent, silica gel,
20 which does not react with the coloration composition of the
humidity indicator, is used preferably.
[0076] In addition, the humidity indicator of the present
invention is preferably applied with an embodiment that the
moisture permeability adjustment layer formed of a resin is
25 stacked on the surface of the print side or on the top coat layer
(on the print layer 2 of FIG. 1 or FIG. 5, on the resin 7 of FIG.
2, or on the top coat layer 5 of FIG. 3, FIG. 4 or FIG. 6) to control

air permeability of the surface to thereby suppress a
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Yes 0 [0084] (Example 4) 100ne part by weight of a leuco dye "BLUE-63" (manufactured by Yamamoto
Chemicals Inc.), 1 part by weight of oxalic acid dihydrate (manufactured by Wako Pure Chemical
Industries, Ltd.) and 10 parts by weight of magnesium chloride hexahydrate were added to 100 parts by
weight of acrylic emulsion "DICNAL RS-308" 15 (40 wt.% of solid component, manufactured by
Dainippon Ink and Chemicals), and they were stirred so as to become homogeneous to thereby prepare a
coating for a humidiy indicatorn [0885]d he peinter of atkrowrorabsto: rollometheod vasnused uteeprint the
above-described coating on a nonwoven fabric (trade name "Tyvek" manufactured by Du Pont Kabushiki
Kaisha) having 2hfddess of'6. 7 fiParid A4widtASTeRo0 ¢ WHEH RAAE PE T il raiing™ thickness of

25 pm Iaminategiqrgnit%}pggg_ Mgacaepé;rg@pgpﬂgegggswwggbq gl{gf g%\_gngpsgia}r{g%ter of 1.5 cm inside

of which was filled. [0086]Printing and drying were repeated twice with drying performed at 100 degrees
C. for two seconds.rAtber-drying sheads (aarylic.drethane headsymantifaciired by-GifuShellac 10
Manufacturing Co., Ltd.) were added to a resin matrix ("Acrydic BZ-1161" manufactured by Dainippon Ink
and Chemicals SR Withdhethy| €thyl KeforéRokiERe'at 317 TWaIgRERIDY S8 as it havé a viscosity of 15

to 17 seconds hy 3 Zahn.cup N 3):sych that,the content in the final coatinghecame the-numeric values
given 15 in Table 2. The resin matrix was applied to the entire surface of a nonwoven fabric to cover the
print side and diied=atst0@degiees € todorn avteprcoat kayermbodiment that a moisture
permeability adjustment layer 11 is formed on the top coat layer
5 of FIG. 4, and FIG. 8 is a schematic sectional view of an

10 embodiment that the moisture permeability adjustment layer 11 is

formed on the top coat layer 5 of FIG. 3.

EXAMPLES
[0077] (Example 1)

15 One part by weight of a leuco dye "BLUE-63" (manufactured
by Yamamoto Chemicals Inc.), 1 part by weight of oxalic acid
dihydrate (manufactured by Wako Pure Chemical Industries, Ltd.)
and 10 parts by weight of magnesium chloride hexahydrate were
added to 100 parts by weight of acrylic emulsion "DICNAL RS-308"

20 (40 wt.% of solid component, manufactured by Dainippon Ink and
Chemicals), and they were stirred so as to become homogeneous.
Beads (acrylic urethane beads manufactured by Gifu Shellac
Manufacturing Co., Ltd.) were further added such that their
content in the final coating became the numeric value given in

25 Table 1 to prepare a coating for a humidity indicator.

[0078] The printer of a known roll-to-roll method was used
to print the above-described coating on a nonwoven fabric (trade

name "Tyvek" manufactured by Du Pont Kabushiki Kaisha) having a
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[0087]The humidity indicator of this example was stored in an environment at 23 degrees C. and a
moisture of 50% for one week 20 and a blocking state was observed by a blocking tester. The results are
shown in Table 2. The blocking state was judged according to the following criteria. 0: Nonadhesive.
There was no trace of adhesion, and the coated surface was separated. 25 x: Hard to peel, and the
coated surface was peeled. [0088]Samples prepared by pulling out and cutting off the humidity indicator
of this example fromthe sroumdaroll were putin an enviroAmMert at 3wegraesc. aneea maisture of 50 %,
and the blue color disappeared. [0089] [Table 2] Average particle diameter of beads(nm) Added amount
Thbknesscﬁtﬁﬂ%ﬁﬁﬁgn?ré§EQ59§F6:ﬁ§ 25 pm laminated on its back surface. The

printed design was a circle having a diameter of 1.5 cm inside
of which was filled.

5 [0079] The humidity indicator of this example was stored in
an environment at 23 degrees C. and a moisture of 50% for one week
and a blocking state was observed by a blocking tester. The
results are shown in Table 1. The blocking state was Jjudged
according to the following criteria.

10 0: Nonadhesive. There was no trace of adhesion, and the coated
surface was separated.
A: Weak adhesion. Traces of adhesion were found in places, but
the coated surface was free from abnormality.
x: Hard to peel, and the coated surface was peeled.

15 [0080] (Example 2)

As the resin matrix, "Acrydic BZ-1161" manufactured by

Dainippon Ink and Chemicals was diluted with methyl ethyl
ketone/toluene at 3/7 (weight ratio) so as to have a viscosity
of 15 to 17 seconds by a Zahn cup No. 3, applied to the print side

20 of the humidity indicator of Example 1, and dried at 100 degrees
C. to form a top coat layer having a thickness of 3 um. Then,
a blocking state was observed in the same manner as in Example
1. The results are shown in Table 1.
[0081] (Example 3)

25 A top coat layer having a thickness of 3 ym was formed in
the same manner as in Example 2 except that the beads having a
grain diameter of 4.0 um used in Example 1 were added to the resin

matrix of Example 2 so as to become 5 wt.%. A blocking state was
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Blocking property No top coat layer - - x 4.0pm 5wt% 30 100 10wt% 3 0

10

15

observed in the same manner as in Example 1. The results are shown
in Table 1.

[0082] Samples prepared by pulling out and cutting off the
individual humidity indicators of Examples 1 to 3 from the wound
rolls were put in an environment at 23 degrees C. and a moisture
of 50 %, and the blue color disappeared.

[0083] [Table 1]

Average .
particle Added. Top coat Beads in Blocking
; amount 1n top coat
diameter of . layer property
coating layer
beads (um)
No beads - No No X
No No X
5wt No A
Yes
4. 0um res °
) No No x
10wt$ No o
Yes
Yes o)
No No A
7.5um S5wt% Yes No o
Yes o)
No No S
10.1um Swts Yes No o
Yes o)
No No S
14.7um S5wt% Yes No o
Yes o)

[0084] (Example 4)

One part by weight of a leuco dye "BLUE-63" (manufactured
by Yamamoto Chemicals Inc.), 1 part by weight of oxalic acid
dihydrate (manufactured by Wako Pure Chemical Industries, Ltd.)
and 10 parts by weight of magnesium chloride hexahydrate were
added to 100 parts by weight of acrylic emulsion "DICNAL RS-308"
(40 wt.% of solid component, manufactured by Dainippon Ink and
Chemicals), and they were stirred so as to become homogeneous to
thereby prepare a coating for a humidity indicator.

[0085] The printer of a known roll-to-roll method was used
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10 0 7.5pm 5wt% 3 0 10 0 10.1pm 5wt% 3 0

10

15

20

25

to print the above-described coating on a nonwoven fabric (trade
name "Tyvek" manufactured by Du Pont Kabushiki Kaisha) having a
thickness of 0.17 mm and a width of 100 cm which had a PET film
having a thickness of 25 um laminated on its back surface. The
printed design was a circle having a diameter of 1.5 cm inside
of which was filled.

[0086] Printing and drying were repeated twice with drying
performed at 100 degrees C. for two seconds. After drying, beads
(acrylic urethane beads manufactured by Gifu Shellac
Manufacturing Co., Ltd.) were added to a resin matrix ("Acrydic
BZ-1161" manufactured by Dainippon Ink and Chemicals diluted with
methyl ethyl ketone/toluene at 3/7 (weight ratio) so as to have
a viscosity of 15 to 17 seconds by a Zahn cup No. 3) such that
the content in the final coating became the numeric values given
in Table 2. The resin matrix was applied to the entire surface
of a nonwoven fabric to cover the print side and dried at 100
degrees C. to form a top coat layer.

[0087] The humidity indicator of this example was stored in
an environment at 23 degrees C. and a moisture of 50% for one week
and a blocking state was observed by a blocking tester. The
results are shown in Table 2. The blocking state was Jjudged
according to the following criteria.

0: Nonadhesive. There was no trace of adhesion, and the coated
surface was separated.

x: Hard to peel, and the coated surface was peeled.

[0088] Samples prepared by pulling out and cutting off the
humidity indicator of this example from the wound roll were put

in an environment at 23 degrees C. and a moisture of 50 %, and
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10 0 14.7pm 5wt% 3 0 10 0 5 EXPLANATION OF REFERENCE NUMERALS [0090] 1: Porous base
material 2: Print layer 3: Beads

the blue color disappeared.

[0089] [Table 2]

Average Thickness of
particle Added amount transparent Blocking
diameter of resin layer property
beads (um) (um)
No top coat layer - - X
S5wts 3 o
10 ¢)
4. 0um 3 5
10wt% 10 5
o) 3 (@]
7.5um 5wt 10 5
o 3 (@]
10.1um S5wt% 10 5
o 3 (@]
14.7um 5wt 10 5

EXPLANATION OF REFERENCE NUMERALS
5 [0090]

1: Porous base material

2: Print layer

3: Beads

4: Coloration composition
10 5: Top coat layer

6: Beads

7: Resin

8: Chromatic color ink layer

10: Resin film

15 11: Moisture permeability adjustment layer
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4: Coloration composition 10 5: Top coat layer 6: Beads 7: Resin 8: Chromatic color ink layer

What is claimed is:

1. A humidity indicator, wherein a coloration composition

comprises at least an electron donative coloration compound, an

acidic compound which is solid at ambient temperature, a substance
5 having deliquescent property and a resin binder, the electron

donative coloration compound reacts with the acidic compound to

exhibit a prescribed color, a print layer has beads dispersed in

the coloration composition and is supported on a base material,

and the print layer has convex portions of the beads on its surface.
10

2. The humidity indicator according to claim 1, wherein the base

material is porous.

3. The humidity indicator according to claim 1 or 2, wherein the
15 Dbeads are formed of a material which does not react with any

constituting components of the coloration composition.

4. The humidity indicator according to any of claims 1 or 2,
wherein a resin film is laminated on the back surface of the base

20 material.

5. The humidity indicator according to any of claims 1 or 2,
wherein the humidity indicator has a top coat layer which is formed
of a resin covering at least the print layer

25
6. The humidity indicator according to claim 5, wherein the top
coat layer has the beads dispersed into the resin and has the convex

portions formed of the beads on its surface.
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10: Resin film 15 11: Moisture permeability adjustment layer What is claimed is: 1. A humidity
indicator, wherein a coloration composition comprises at least an electron donative coloration compound,
an acidic compound which is solid at ambient temperature, a substance 5 having deliquescent property
and a resin binder, the electron donative coloration compound reacts with the acidic compound to exhibit
a prescribed color, a print layer has beads dispersed in the coloration composition and is supported on a
base material, and the print layer has convex portions of the beads on its surface. 10 2. The humidity
indicator according to claim 1, wherein the base material is porous. 3. The humidity indicator according
to claim 1 or 2, Whergi? the"l 5 eads afe fothidd 8Fahaterfal Whieh does rotd&Eet withTarfy constituting

components of the caloration composifian, . .4, The humidity indicator. ageerding fo,any of elajms 1 or 2,

wherein a resin film is laminated on the back surfacé of the base 20 material. 5. The humidity indicator
according to anyfaelaims drorl2,ywherein dhe dumidity indicatopbhas autoprceabvlayenavhichis formed of a

resin covering at least thedprint layer o o
5 layer side of the humidity indicator.

8. The humidity indicator according to any of claims 1 or 2,
wherein a chromatic color ink layer is arranged between the print
layer and the base material.

10
9. The humidity indicator according to claim 4, wherein the
humidity indicator has a top coat layer which is formed of a resin

covering at least the print layer

15 10. The humidity indicator according to claim 9, wherein the top
coat layer has the beads dispersed into the resin and has the convex

portions formed of the beads on its surface.

11. The humidity indicator according to claim 4, wherein a
20 chromatic color ink layer is arranged between the print layer and

the base material.

12. The humidity indicator according to claim 5, wherein a
chromatic color ink layer is arranged between the print layer and

25 the base material.

13. The humidity indicator according to claim 6, wherein a

chromatic color ink layer is arranged between the print layer and
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25 6. The humidity indicator according to claim 5, wherein the top coat layer has the beads dispersed into
the resin and has the convex portions formed of the beads on its surface. 7. The humidity indicator
according to any of claims 1 or 2, wherein a moisture permeability adjustment layer formed of a resin is
additionally laminated on an outermost surface on the print 5 layer side of the humidity indicator. 8. The
humidity indicator according to any of claims 1 or 2, wherein a chromatic color ink layer is arranged
between the prinhtayer snditheshase material. 10 9. The humidity indicator according to claim 4, wherein
the humidity indicator has a top coat layer which is formed of a resin covering at least the print layer 15
10. The humidity indicator according to claim 9, wherein the top coat layer has the beads dispersed into
the resin and has, the gonvex portios formed of the beads qpyits surface,,; L1 The humidity indicator
according to claim 4, wherein a 20 chromatic color ink layer is arranged between the print layer and the
base material. cAi2omheihunididy indicatay aecosding togladmb 5 whenetma phromatieeotos ik layer is
arranged between the print layer and 25 the base material. 13. The humidity indicator according to claim
6, wherein a chféiiatié $oIdhR Tayer-is arranged between the print layer and 33 the base material.  14.
The humidity indicator according to claims 9, wherein a chromatic color ink layer is arranged between the
print layer and 5 the base material. 15. The humidity indicator according to claim 10, wherein a chromatic
color ink layer i3 arranged between the piint dayer and-thelbase materiald 0, wherein a

chromatic color ink layer is arranged between the print layer and
the base material.

10
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