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,,; . 

SHBIT, AND MBTHOD OF PREPARING THB SAMS 

B&CKGROUMD or 'ID J:IVllflJ:OM 

1 .. l'ialc! of the Invention 

'1'he pra•ant invention relates to a method of 

converting a microcapaule-containing water-baaed 4isperaion 

10 into a microcapsule-conta1n1ng oil-baaed 1nk· or 011-baaed 

coating liquid without ~gulating the individually d~aparaed 

primary microcapaule partial••· 

More preaiaaly. th• mathad campriaea blending a 

mi~rocapsula-containing aquaoua disparaian with a solvent 

15 auch aa glyoerine which baa an affinity for both a varnish 

for printing use or a rea1n for coating use, and the surface 

of the tn.tcrocapaule well material, and with en oil-baaed 

coating l~quid aompriaing the foregoing oil varniah or resin, 

and removing tha water P~••ant.in the resulting mixture by 

20 vacuum dietillation to convert the m1crocap•ules in a water-

based diapereion into tho•• in an oil-baaed system with.out 

coagulating the primexy di•parsad microaapaulee in order to 

obtain e miaraaapsule-containing oil•beaed coating liquid. 

Bzampl•• of th9 foregoing Oil-based coating liquid 

25 comprising an oil varnish fo~ ink use or a resin for coating 
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use include mathacrylic derivatives, acrylic derivatives, 

miaad glyceride• of an unsaturated fa.tty acid, and the like. 

'1'he present invention further relates to a sheet, 

in particular to a preasure-aansitive printing ah8et of paper 

5 (noncarbon-type duplicating printing paper or so-called 

•aarbonlesa paper") with a coating layer comprising a 

microcapaule-containing oil-based ink on a selected area of 

the printing sheet of paper, synthetic paper or plaatio film, 

and to a math.ad cf preparing tha s11111&. 

10 

2. Background. Art 

Methods for preper.ing' microcapaulea are now applied 

~n many lndu•trial areas for encapsulating material&, euch aa 

dye, perfume, liquid c:z:yatal, pigmant, solvent, adheaivea to 

15 make theae co~• .nateriala aaaiar to handle and to maintain 

their performance tor a long period of time. These care 

material• are uaually ancapeulated in a water-based system' 

theraf ora, microcapeulae in such a water-based system are 

~ difticuit to convert directly ~nto an oil varnish or a 

20 resin-baaed coating liquid • 

. ·1f a lllicrocap•ule-aontaining water-based d~epars:l.on 

could be directly converted into an oil-based one, such a 

proceae or an oil-baaed diaparaion thus obtained could be· 

applied ~or var1oua kinda of f1e1da such as roll milling of 

25 plaatiaa auch •• polyvinyl chloride. Particularly, in the 

. . ~ 

- 2 -



printing field, especially in a field of prepar~ng preeeuare 

sensitive dupulicating sheets, ·a special desensitizing 

printing ink capabl.e of preventing coloring hes hitherto been 

coated on a aelected araa of the sheet for making a 

5 ~rbonless shaat af paper or self-coloring sheets; however, 

in th:l.a ca•,·. when a oolor fOJ:Mt' core 

microaapaule-containing oil-baaed printing ink ia uaad, 

direct printing for a seleQted area on the printing sheet 

will be posaibla preferably, even on a sheet of thin paper, 

10 sandwiched paper, or synthetic paper, these papers having 

navar bean printed before:. aa well as fine paper by utilizing 

the conventional de•enaitizing printing unit untouched. 

Conv.ntianal miarocapsulation of dya has baen 

carried out in a watar-baaad syatam; therefore, tha resulting 

15 dya care microcapaula-conta1JU.ng" ink ie of a water-baaed 

composition, and haa been limited in its uses. When a 

carbonleee aheet of paper ia made by coating a selected area 

of the aheet by flexographic printing with a C?Q1or-devaloping 

di• core microaapau1e-con~eining water-based coating liquid, 

20 the coating layer ahrinka upon drying and aamet.i.mes causes 

wrinkles arc~ the printed area beeause of a nacaas1ty of 

drying1 therefore, such a water-based coating layer ia 

difficult to app1y freely. Such problems aaacciatad with the 

_uee of a m~orocapeule-oonta~ning w•te~-baaed material have 

25 uaually bean circumvented bl' coati~ the entire surface with 
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the layer of a color former by .means of an air knife, and 

thereafter, applying a deaanaitizing ink on the unnecessary. 

areas in order to prevent coloring. Thia ia obviously 

tedious. In addition, when the amount of the desensitizing 

5 ink is insuff iaient and the printing is uneven, color~ng 

takaa place·· due to the 1.neffiaient preventing effect, ahoWing 

that a large eacaaa of clasenaitizing.ink ia necessary. owing 

to the higher tecJc and l.ower flow af the daaenaitizing ink 

compai-ing with other aozmmtianal ink, it becomes naceaaary 

10 £or a apeci£1cally designed unit to increase the amount of 

the desensitizing ink to ba printed or the printing speed 

need• to tMa lowered, indicating higher operating coats and 

lower productivity. Further, the amount of 

microcapaule-conta1n1ng water-baaed inJc to be coated ia 

15 usually limite4 to the range wherein curling of the sheet 

c!aaa not take pl.ace, 

On the othe~ hand,. when a plastic sheet is printed 

with such a m1crocapeu1e-containing water-based coating 

liqu~d, setting prapartiea of the coating (i.e. fix~ng, 

20 curing, e'tc) becomes un11atiafactory, showing that plaatic 

aheets can not be employed for such a purpose. A sheat of 

art paper, coat paper, gravure paper, s:rnthetic paper, thin 

papa:r:, or eandwi~ed paper l.ikawiee has bean fauna to be 

aatuaiir difficu1t to uae far making an upper prlnt.ing or 

25 intermediate printing ahaat of a carbonlass sheet of paper. 
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In order to circumvent these problems, a process 

haa been practiced, wherein dried microcapau1e powe1er with 

good flowability ia milled into an 011 varnish or a resin for 

coating use attar a microcapaule-contain~ng water-based 

5 dispersion is subjaated to a conventional spray dxying to 

10 

obtain the dried microcapsule powder, because a 

microcapaule-containing water-baaed dispersion cannot be 

converted direct1y into an o~1-baaed varnish for printing ink 

uaa. 

In thi• apray drying proceaa, hawevar, it becoGlae 

necessary to increase the amount of ink to diaperae the 

powdered micrecapaulaa to obtain ink of auitabla flowability. 

A• a result, it ia difficult to achieve high concentrations 

of microcapaulaa, indicating a problem of 1nauff1c1ent 

15 ooloring of the resulting print. Besides, the primary 

micropapsula particles ara aomatimes converted into secondary 

particles br coagulation upon spray drying in the presence of 

a drieCS. emulaifyins;r agent c!erived from and used in the 

or~;inal polymerisation eyatam fer preparing the microc~paule 

20 wail. A dried solid film of the emulsifying agent covers 

around. tha aurfac:se o.f the aeaondery particles. Becauaa of 

this wrapping, th• particle •1za of the coagulated secondary 

particl.ea incraaaee by a factor of, far example, from several 

to aeveral 10, u.npreferably. The" large aaoondary particles 

25 have to be aubjactad to aruah1ng to provide particles with a 
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suitisl:Jle avara;e particle size of leas than -2 µm, preferal>ly 

l••• th.8.n l µm in order to obtain suitable printability. 

Further, the microcapsule wall material becomaa brittle by 

hardening up0n spray drying and the walls of the secondary 

5 partialaa are broken down with ease upon the crushing. As a 

result, when a carbonleea sheet of intermediate paper coated 

with a color davalaping dya on the hack and a developer on 

the au:tface :La made, the Color developing dye of the core 

material freed from ancapaulation penatratas into tha f ibar 

10 matrix of the paper while causing coloring 0£ _the surf ace 

which has bean aoatad·with the developer unpreferably. 

In such a proceaa, in addition to high costa·dua to 

the neceee:l.oqr of inatalling a apray dryer, a blender, 

crushing rolls, anCI the·lika, tha praductivity becomes toe 

15 low because a subatantial amount of microcapsulaa is lost 

upon spray drying, wherein a diluted microcepeule-containing 

water-baaed diaparaian, for example, a 5t dispersion has to 

Joa reluctantly employed in order to bring the part~clea 

cloaar to pria~ particles. 

20 so-called "l'lueh:ing J'raa•••" hea bean practiced in 

the ink manufacturing industry to eonvert a watar-beaed 

colorant into an oi~~~·••d coloran~, wherein the process 

comprises mixing a caka-lilca coiorant with an ail varniah, 

elevating the tampe~ature to remove the supernatant water by 

25 dacantation, cantinuing ~eating encl vacuum distillation of 
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the residual water to convert the watar~based colorant into 

an oil-based one. Whan a colorant-containing water-baaed 

di.P.raion is directly employed, problems asaoaiatad with 

aolidif ication af tha colorant, separation fr0m the varnish, 

5 foaming upon avaparatian, or bumping, and the like arise; 

tharafora, the dehydrated cake-like colorant is usually 

emplgyad after the colorant contained. in the water-baaed 

diapeX'aion ia filterised and pressed. 

Such a "Pluehing Proaeas" haa bean found to be not 

lO practical far application to the present invention, because 

thtl f oragcing caka•lika colorant particles consist mainly of 

coagulated secondary particle•, and nave to be further 

subjected to crushing by means of, for example, a ci-uebing 

mill to provide it with auitable printability. 

15 

SUMlfAllY OP '1'llJl UIVDl'llOR 

Thus, the f1rat aapaot of the present invention is 

directed to a methOd for converting directly a 

microcapaula~oontaining water-ba .. d diapera~on into a 

20 m1crocapaula•conta1ning oil-baa~ coating liquid without 

coagulat~ng the original primary microcapeule particles, and 

without impairing the elaet:Lcity and etrength at the 

miarocapeula wall material. 

The aecond eapeo~ of the invention ~• directed to a 

25 ahae1: and a method o:E mak:Lng the same, wherein the selected 
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area of t:h$ ahaet baia baencoated freely w.1th a layer 

comprising th8 foregoing mlcraoapaula-cemtaining ail-based 

ink 1>y a conventional pressure transferring-type printing 

machine. The foregoing micracapsulas have been filled with 

5 an object1ve material. 

'!'ha further a•pect of the preaant invention is 

diraated to a method of making a carbonlaas sheet of paper, 

wherein the carbcnle8s poper is mode by forming a: coating 

layer comprising a color former-containing microcapaulaa on a 

10 aelacted area paralleled to the·preacribed print on the sheat 

of paper by a conventional praaaure transferring machine, the 

shaat be:l.ng oi all kinds of paper. 

A mathad according to the present invantion 

15 acmprisaa blending a lftiorocapaula-containing water-baaed 

diaperaion with a aolvent, oreferably a divalent or 

multivalent alcohol which has an affinity for both a varnish 

or a resin for coating ua• and the surtaca or the 

microcapaula wall mater~al, in order to bin4 the hydrophilic 

20 group of the aolv•nt to the surf ace of the microoapsula wa11 

mat~riai with the affinity, further blending the resulting 

aolution with the oil varnish or the resin for coating use ea 

1:be main oomponent of an oil-baaed inJc or oil-based coating, 

~og•ther with auailiary components in order to bind tha 

25 microaapsulaa to the varniah ar·the resin with the a~finity 
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of the hydrophobic group of the solvent which has been bound 
. . . 

to the surface of the microcapaule wall material, and 

furthermore, removing the water present in the 

microcapaule-conta~ning water-ba~ed dispersion by vacuum 

5 distillation to convart tha watar-baaad dispersion into a 

mlcracapsula-cantain.lng oil-baaed coating liquid without 

coagulating tha individual particles and without causing 

solidification, foaini..ng, phase separation or bumping. 

A ahaat according ta the present invention is made 

10 by a method comprising iorming a coating layer comprising a 

m1crocapeula~containing oil-based ink thus obtained on a 

aalacted area of the sheet by a pressure transferring 

printing anachine. The m:Larocapaules, wh.ich are prepared in a 

water-baaed ayatam, have been filled with a hydrophobic oore 

15 material, such aa dya, pigment,. perfume, liquid crystal, a 

ch1111ical agent, eolvent, a plasticizer, a temperature 

indicating agent, or an adhesive. 

A method cf making a carbonle•• sheet of papar 

according to the pre•ent invention comprises forming a 

20 coating layer comprising a lfti.crocapaula-containing oil-baaed 

printing ink on a aalactad area of the aheet cf paper by a 

praeaure traneferring printing machine, wherein th• oil-based 

printing 1nk 1• prepered by the foragoing.metbod at the 

p~ant invention from e micracapaule-canta1n1ng water-based 

29 diaparsion,. the microcapaulea having bean fil1ed with e.g. a 
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color f ormar aa the core material and dispersed in an 

oil-baaed vehicle for p~inting ink use while maintaining the 

properties af the microcapaulee, i.e. the original elasticity 

and the atrength of.the wall material of the micracepsulea .. 

5 In the present invention, a microcapsule-contai~ing 

10 

watar•baaad system can ba directly converted into a 

microcapaula-conta:Lning oil-~aeed system, while maintaining 

tha primary •icrooapaule particles. intact without causing 

coagulation. 

In addition, the original elasticity end strength 

of the microcap•ule wall material can be maintained without 

cau•ing hardening because no clr:ying prooeea is involved. 

There ie no breakdown of the miaracapaules by preeeure during 

prcaaaeing of the coating liquid. 'l'he micrccapsulea 

15 according to the invant:Lon are :broken only when a moderate 

pressure ia applied attar being coated. 

In the microcepsule-containing ail-based ink 

composition of the present inven~ion, the microcapsulea 

~~l1ec! with an objective core material are diapersed in an 

20 oi1 vah~cle far printing ink uae while retain.in~ their 

ll\9Chanical propa~tias, sueh ae elasticity and strength, of 

the original microcapaul•• produced in a water-baaed ayeteau 

therefa:r:a, the miorccapaule-contai~ng oil•hasad ink 

aaaording to the present invention can be hand.lad in a 

25 8:1.milar manner with conventional UV-curable or oxidative 
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polymerization-type oil-baaed print~ng inka. Thue, a coating 

layer comprising a color former cora nu.cracapaula-oontaining 

oil-based ink can ba applied freely on a selected area 

paralleled to the prescribed print on a ahaat Of all kinds Of . 

5 printing paper by a preaa~re tranaferring printing •echine • 
. · 

BUD' DBSCRl:P!IOlf or DB DR&WDIGS 

FIG. l i• an enlarged sectional view of the 

microcap•ula particles of the present invention, the 

10 pa:rt:l.alas being individually dispersed in an oil-baaed 

coating liquid of the present invention. 

FIG. 2 ia a llahamat:l.c diagram of the for:maticn of a 

c:oatin; 1ayer comprising a microcapsula•conta1JU.ng oil-based 

ink of the present invention. 

15 FIG. 3 i• a aahamatic sectional view of a 

20 

dup1icat~ng printing ahaat. 

FIG. 4 ia a par•p11etive diagram of a perfumed post 

card which is one o:f the embodiments of the present 

invention. 

FIG. 5 1• a eoh.-iatic sectional view taken on line 

A-A of J'XG. 4. 

FIG. 6 18 a perapect~ve view af a temperature 

indicating ID card which 18 one. of the embodiments of the 

preeent invention. 

PIG. 7 la •·•chenlat:l.c sectional view taken on line 
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A·A of FIG. 6. 

DJE'l'&J:LBD Di:ICRJ:PrIOll OJ' TD PRSrERllBD IMIODlMBftl 

Tha invention will now ba illustrated in detail 

5 below by the following Bxe.mp1es. 

In the present invention, the hydrophobic core 

material ia not epecified but may be solid fine-grain suczh as 

dye, pigment., a temperature indicating agent, perfume, 

germicide, and the liJce, otherwise may be liquid which is 

10 good in emulaion etability, auch aa liquid crystal, a 

.chemical agent, solvent, and the like. The color former 

according to the praaant invention which is used in 

duplicating sheet 18 a color developing dye or a precursor of 

the dye which ~ develop color upon contact with a 

15 deV8lopar. Bxmaplea of the dye include lauco-type d~a such 

aa cryetel violet lactone. Other examples include dyes of 

Zllllttlene-type, marocyanina•type, thiazina-typa, azine-type, 

mathine-type, aso-type, pyrazoline-type, stilbena-typa. 

coumarin-type, phanylmethane-type, or ~ like. Bxemplea of 

20 tha preeursora af dye :Lnclude diphan:irlmathanes, 

triphanylmethenae, bi•pheny1methenes, xanthenea, thiazinea, 

apiropyrana, and miaturee therea:!. 

In the preaent invent~on, the wall material used 

for preparing the m.1crocap•ulas occording to the present 

25 invention ie not 8pt1aified bv.t may ba selected from the group 
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consisting of gelatin, polyamidaa, polyu:athanaa, polyesters, 

polyeulfonamidea, polyeulfonatee, polyureas, and the like. 

The method of making microcapaulaa according to the present 

invention may be selected from the conventional group 

5 consisting of an in site msthad, an interfacial 

polysaerisation, a ooace:rvation method, an orifice m.athcd, and 

the like. 

'l'ha microaapaule-ccntalning watar-baaad ~iapersicn 

according ta the pra•ent invention may be producad, for 

10 eamnple, by the in site methOd, wherein a color developing 

dye aa the core material ia encapsulated with a wall material 

for microcapaula• comprising a melamine or uraa-£ormaldahyde 

raain mada from a praccndenaate thereof or by raacting 

malam~na o~ ur•a with formaldehyde in the presence of a 

15 partially hydrolyzed atyrane•maleic anhydride copolymer 

having acid catalytic end emulsifying-dispersing funct~ona. 

The individual preparativa steps will be 

illustrated in detail below. · 

20 1.Al The step of blending an 011 vanish for ink use or a 

ree~n for coating uae and a solvent which has an affinity for 

bath the eurf aca layer of the afcraea1d 11\icrccapaule wall 

material, and tha oil vaniah for inlt uaa or the raain for 

coating uaa with a microcepaule-oontaining water-baaed 

25 diaparaian: 
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'rha solvent having an atfini~ for both the·aurfece 

of a microcapsule wall material and a ~anish or a c;:oating 

resin are those having both hydrophobic and hydrophilic 

p:-cpertiea. Bxamplea·of.the eolvant include glycerine, 

5 ethylene glycol, d:l.ethylene glycol, monoethyl ether, 

butanadiol, propylene glycol, propicnic acid pentadiol, and 

the like. When the moleaular weight of the solvent is too 

high. tha compatibility with water impairs and the blending 

becomas difficult baaause of.its higher viscoaity. The 

10 affinity for the surface layer of the microcapsula wall 

material incraaaea with the increase in number of hydrophilic 

grcupa of the solvent, considering the molecular weight; 

therefore, divalent or polyvalent alcohols are preferably 

employed. Lower alcohols of from 2 or more carbon atoms may 

15 alao ba preferably ueed because a given number of or more of 

hydrophobic groups.and a higher boiling ~int are nece•sary 

in order to be converted effectively into an oil-based 

ayatam. For example, in a uv-curab1e-typa printing ink, 

preferred aolvanta ere ethylene glycol or glycerine, more 

20 preferably glycerine, because ethylene glycol and the like 

ara raw material• for acrylic polymers, oligomera and 

monomers, and the compatibility of them with a 

UV•ourabie-type oil vanish compriaing such an acrylic 

derivat:l.ve :I.• good. 

25 In a watar~baaad ayetem, when a microcepsula wal1 
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· material i• covered with a layer of an acidic cate1yet 

-sarving aa an emul•ifying and. diaparsing agan-,:; such as a 

partially hydrolyzed •tyrane•maleic anhydride copolymer, the 

hydrophilic groups protruding from the surf ace layer of the 

5 microcapaule wall materie1, i.e. carboxyl groups hara, are 

bonded in water molec\Llea by means of hydrogen bonds. 

However, when a solvent having both hydrophobic and 

hydrophilic propertiea is added to such a water-baaac! 

diaparaion, the hydrophilic groups of the solvent are bonded 

10 in tha hydrophilic groups of the acidic catalyst by means of 

hydrogen ~ands whila maintainin; the watar layer an the 

microcapaula wall material; tharafora, the solvent is 

attracted with it• affinity to both.the component of tbe 

ail-baaed ink and the surface of the miarocapaule wall 

15 material via tha acidic catalyata. 

Taking into aaaount the minimum amount of aoivent 

necessary for securing the affinity for the total surface 

araa of the mloracap•ulea while cansi4aring tha ~mpat:rment of 

aaet~ng p:ropart1ea of the re•ulting composition in the 

20 presence of en eaoeaa mncunt of solvent, the preferred amount 

of solvent added to a microcapaule-containing water-baaed 

diapare1on i• between 5 t and 100 t by weight, praterably 20 

t ano. 8.5 t by wa:Lght, more preferably 30 t and 70· t by 

weight, based on the total aolid we1ght of the dispersion. 

The oil varnish ~or printing ink use or the resin 
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for coating use Cor nonvolatile vehicle component) ia a main 

component ot an oil-baaed printing ink or an oil-baaed 

coatinsr l~quid, reapact.ival~. In the present invention, the 

water present in the intermediate campositicn varnish is 

S selectively ramaved by vacuum distillation; therefore, the 

boiling point of the vanish or the resin ia higher than that 

cf water. Varnish or vehicle resins of this.kind are 

prepared from acrylic acid by eateritication or 

atharif ication in or4er to give et least one unsaturated 

10 bond. Bxamplea of thaaa vanishes include UV-curel>le-type 

unsaturated monomers or oligomers cf methyl' acrylate, ethyl 

acrylate, acrylic eaters of a pclyvalent alcohol,.epoay-typa 

aarylataa, ~thane-type acrylataa_ palyeeter-type acrylatas, 

po1yath•r·type acrylatea; and oxidative polymerization-type 
. . 

15 onee euch a• drying oil including linaaad oil and tung ail of 

which the major componanta are oleic acid. lino1en1.c acid, 

linaleic acid, ••i..-drying oil auch as soybean oil, and 

non-drying oil auah aa caetor oil. These oxidative 

polymerization-type vanishes comprise mixed glyceridaa of an 

20 unsaturated fatty acid. 

Purthar, teJU.ng into account of the flexibility tar 

producing a var~etr af oil-baaed pri~ting inks or oil-baaed 

coating liqutda, phenolic resins, polyester resins, 

ros1n-modif18d phenolic reains, roain-mod1f1ed male1c resins, 

25 epoxy reain•, ketone reaina, urethane raains may_a1so be 
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· employed. Exam.plea of aolventa as a diluent include toluehe, 

xylanas, n-butyl acetate, iaoDu_tyl acetate, high-boiling 

aliphatic hydrocarbons such as n-paratfins, iso-paraf f ina1 

cyalaparaf.fina, and alkylbanzanaa .. 

5 In ·the liqUid mixture, the solvent having both 

hydrophilic and hydrophobi9 properties ia attracted with the 

affinity ta hath th• surface af the microcapaula wall 

material and the varnish or the r~_ain for coating u.ae, i.e. 

the miarccapsulaa are further attracted to the cil-baied 

10 ayatem by means of the solvent which hes bean attracted to 

the surface of tha micracapaula wall material, thus resulting 

in the replacement fram an water-baaed system of 

microcapsules ta an ail•basad one. 

15 1J2J. The step a! replacing a water-based system of 

microcapeulee to an oil-baaed syetem by vacuum dia~illation 

of the water preaant in the water-based system while 

maintaining the m:l.crocapsulea 1n a state of primary 

particles: 

20 

Whan glycerine (b.p.: 290 °C) is used aa the 

solvent having an affinity for both the varnish or coating 

rea~n end the •~rface of the microcapeule wall material, the 

prafez::red temperet~a to i"emova the water in vacuum 1a within 

25 the range af from 30 to 90 •c (undar·about 10 Pa), praferebly 
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fram 30 to 70 •c. Whan the temperature is higher then 70 •c, 

the oil-baslM;l coating liquid tanda to aaparata from the 

miature. 'rhe final amount of water in the mixture ia 

adjusted to within tha range of from 5. to 15 t weight, 

5 preferably irom 8 to 12 t by weight. Glycerine ia 

particularly suitable far use here because it has a defoaming 

effect to prevent tt\8 water from bwnp:lng, and hes a wetting 

af fact to prevent the fo:rmation of a dried f~lm on the liquid 

aurfaca when the watar_i• evaporated and thereby an affaat:l.ve 

10 evaporation of water can be carried out. 

Figura 1 •how• the microcapaula-containing 

oil-baaed coating liquid thus obtained according to the 

preeent invention. A varniah 15 fo~ printing 1nk uae and a 

solvent 14 wtuch baa an affinity to beth the varnish 15 and 

15 thft aurf aca layer 13 of the m:Lcrocapsula wall material 12 

were blandad with a miorocapaula-conta:Lnin; water-based 

diaperaion, af te::r: which the water is ramaved from the mi:ature 

by distillation in vacuum, wherel>y individual microcapeule 

part~clea 10 filled with a color d8ve1op~ng dye 11 in a water 

20 ayatam is converted into a microcapaula-containing oil-baaed 

ink in a atate at orig~nal primary microcapsule particles. 

The metho4 for.p::r:1nt1ng a coating layer comprising 

the aforesaid microoapaule-containing ~il-basacl printing 1nk 

on a ••1ected aree ot a •heet by a pressure transferring 

215 printing machine will be illustrated in detail below. 
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/ 

The microoapsula•oontaining oil-baaed printing ink 

according to the present invention may be prepared in a 

similar manner aa tor conventional ink prepared by an ink 

mill. In thia caae, even when the microcapaules are pressed 

~ onto a printing body to l>e printed by means of a roller, the 

aapaulaa may ba transferred and bonded by contact ante the 

pr.inting body without breakdown. When a material suitable 

for the doctor blacle is suitably selected, the microcapaulea 

may also be handl•d without braakdown in a similar manner as 

10 the conventional printing ink during the course ~f intaglio 

printing .. 

Various kinda of printing inks corresponding to the 

conventional ink including those for letterpress printing, 

!lat sheet printing, screen printing, and the like may be 

15 prepared frealy. Thua, the resulting microcapsula-containing 

printing ink according to th• present invention haa a good 

printebility and forms a 4ried coating layer on a printing 

ahaet in which the microcapaulea have bean bonded by contact. 

The printing ink aacarding to t~ invent1on alao haa a 

20 suitable flow end drying che~acteriatica. .For example, owing 

to their flow characteristics, the printing inks ara 

trana~errad with aa .. from en ink fountain to a vibrating 

roller ante which tha ink. is distributed easily and further 

traneferraa w~~h .... onto a body to be printed from a 

25 printing matrix. In addition, owing to their drying 
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oharactariatica, a fully dried coating layer may be obtained 

from the semi-solid ink without problems. 

The formation of coating layer by printing with the 

microcapaule-containing oil-baaed printing ink will be 

5 further illustrated. in detail herainbelow in conjunction with 

Pig, 2. 

A microcapeule-containing oil-baaed printing ink 41 

thus prepared ia printed onto a selected area of a sheet 

aubatrata 46 by a preaaure transferring process, tor example, 

10 a letter of feet rotety preea 45 of moderate speed while the 

amcunt of dried ink.is regulated, whereby a printed sbaat 49 

partially covered w1th a coating layer 48 compriain; of the 

microoepeule-containing oil-based ink can be obtained through 

a UV•dryer 47. Furtner, numaral 42 designates a plate 

15 cylinder, 43 daaignata• a rubber blanket cylinder, and 44 

daaignat.•a an impression cylinder. 

The microcapaule•containing oil-baaed printing ink 

according to the praaen1: invention may likewise.be uaad in a 

•imilar manner a• for convent~onal ink; theref9re, they may 

20 also be used in many specific fialda, for example, in the 

other printing field, auch ae glass printing, printing by use 

ot ala•tio tranaterring baae, cellophane printing, aluminum 

foil printing, printing for printad circuits and integrated 
. . 

circuits, and intu.maaoent printing aa wall ea the printing 

25 for a general printing sheet of paper, synthetic paper or 

- 20 -
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plastic film. 

The present invantian will be further illustrated 

herein below in conjunction with Fig. 3 which shows a 

4upliceting.paper compoaec! of tll.raa sheet~. 

5 Fig·. 3 illustrates a sectional schematic 

representation of a 4uplicating sheet 1 of paper compoaed of 

three sheets 0£ fine papers, i.e .. an upper printing ahaat af 

paper 2r a lower printing shaat of papar 4, and an 

intarmadiata printing sheet ot paper 3. These individual 

10 sheets 2, 3, and·4 are atitehacl together at their ands with 

an aid of an adheaive 5a, 5b, and can be separated by means 

of parforatione 6e, 6b, 6c provided in the inside of 

stitching area. A color fo%'mer layer 7a comprising 

microcapaule particle• ~O fi1lad with a color developing dye 

·115 ll and diaparsad individually in an oil-baaed printing 

'\rarn.ieh 15 is provided by printing on a correapanding 

duplicating area of th• back of the upper printing sheet 2 in 

the vicinity of the perforation 6a. The surface ct the 

intarmad~ata pr:l.nting ahaet 3 18 totally oovared with a 

20 conventional developer layer Ba, while a color former layer 

?his provided on· the becJc hy printing in the. correspon.d:l.ng 

dupl:l.ceting uee, the cola%'. f orm&r ·layer 1~ comprising the 

aame components •• thoaa of color former layer 7a. The 

eurfac:e of the lowei: pr~nting aheet 4 is totally covered with 

25 a developer layer Bb aompr~aing th• same component as those 
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of the developer layer Ba. Thus, when letters are printed by 

means of, far eaampla, a ballpoint pen on the duplicating 

area, a oolar reaation takes place on the corresponding 

developer layers thereat, whereby.the same letters are 

5 4upl1catad on the lower and medium ahaats at tha same time. 

Further, it 18d1fficult to visually observe the 

presence of the coated microcapaula-ex>ntaining oil-baaed 

coating l·iquid · 1arer an a printing sheet of paper. One of the 

confirming mathada ia a mathod comprising utilizing an 

10 acid-base indicator, such aa Methyl Red, Tetrabromopbenol, or 

Brom Creaol Graen. which i:nducea a color reaction in a pH of 

the printing eubetrate of paper. In this case, an indicator 

dil\lted with diehloromethana, ethyl alcohol, ar propyl 

alcohol and sealed in a preaau~ized bomb ·1s used for 

15 4atacting tha praaanoe of the coating by spraying it on a 

pri.nt.ing •heat of paper, reau.lting in a change in col.or on 

the coating layer. 

The invention wili be further illustrated in detail 

20 but in no way limited by the following examples. 

25 

~paration af micraaapsule-containing diaper•icn A 
·(microcapaulea filed with a color developing dye to be uaacs 

tor a carbanleaa peper): 

ln 200 perta of an aqueous 5-t (0y wt.) 
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atyrane/malaio anhycSrid.e copolymer (tra4e name; Scripaet-520, 

Monsant Co.) solution {pH 4.6) containing a small amount o:f 

NaOH was dissolved 194 parts of al)Cylnaphthalene (trade name~ 

ICMC-113, Xureha Cham. Ind. Co.) and 6 parts of Crystal Violet 

S Lectone under haat1ng whi.la stirring to provide an emulsion 

(avaraga particle size; 2 µm) • 
. · 

'1'o tha .. ulsion waa add.ad 60 parts of 

melamina-tontaldahyda preconc!ensate (trade noma;· Sumii-e• 

Resin 513, Sumitomo Chamical co.), tha:i:'aafter the mix:ture was 

10 stirred et 75 •c for two hOura in ord•r to provide a 

microcapsule-containing diaparaion A for_carbonlaas paper 

use. 

Preparation of m.tcracapsule-containing dispersion I 

15 (microcapaule filled with a color davaloplng dye for a 

carbonleaa paper uaa): 

In 200 perts o! an aqueous 7-t (by wt.) 

atyrene/maleic anhydr.ide C!Opolymar (trade name: Soripset .. 520, 

Mansant Co.) eo1ution (pH 4.6) COfttain~ftg a email amount of 

20 NaOH was dissolved 194 parts of alkylnaphthalane (trade name; 

ICMC-113, Kureha Cham. Ind. co.) and 6 parts of Crystal Violet 

Laatona under haating while at1~r1ng to provide an emulsion 

(average partiala aize; 1.5 µm). 

To the •ulaJ.on waa addad eo port• o~ 

25 melmnina-formaldahyde praoondenaate (trade name; Sumirez 

- 23 -

u;11~1ur 



5 

a.sin 513, Sumitomo Chamica1·co.}, thereafter· the mi:ature·waa 

stirred at 75 •e tar two hours in order to provide a 

microcapaule-containing dispersion B for carbanless paper 

u••· 

Preparation of micrccapsule-containing dispersion S 

(microcapaule filled w~th a temperature 1nd1cat1ng agent): 

In 250 parts of an aqueous 5-t (by wt.) 

atyl'ene/maleic anhydride copolymer (trade name; Scripeet-520, 

10 Mansant CO.) solution (pH 4.6) containing a small amount of 

NaOH waa dissolved 9.5 parts of Cryetal Violet Lactona, 9.5 

parts biaphenol A, and 231 parts of myristyl alcohol under 

heating, thereafter added 250 parts of a temperature 

indicating agent maintained at 50 •c to provide an emulsion 

15 (average particle size; 2 µm). 

To the amuleion waa addecl 7S parts of 

malamine .. tormaldehyde preoondenaate (trade n81ft81 Sumiraz 

Resin 513, Sumitomo Chemical co.), thereafter the mixture was 

stirred at 70 •c for ~wo hou~• in order to provide a the 

20 temperature indicating agent core m1crocapaule-conta1ning 

dispera1on s=,. 

11.ampla l 

(•) A 300ml-a1oeed. va•••l fitted w£th a •ti:n:"ar and 

25 aonnected to a vacuwn pump wa• charged with 80 parts at a 50 

.. 24 -

1ffii1ii1Ui 



• {by wt.) m.icrocapsule-containing disparaion a and 20 parts .. 
of glycerine (WaJco Pura Chem. Ind. Co.) wh1.l.e stirring. 

(b) To the resulting.mixture was added 20 pa.rte of a 

UV-curable oi1 varnish (trade name; i'D Gloae OP varnish-1, 

5 Toyo lnk Mfg. co.) while atirring. 

(c) Water was ramavad from the mixture at 40 •c in vacuum 

(about 10 Pa) by maintaining the temperature for one to two 

hours to prov:ida an oil-l:>aaad ink (water content# about 10 t 

by weight). 
l 

10 (d) 'l'o the oil-baaed inJc wae added. 30 parts of en adjuetor 

for printing ink uae (trade name; l'D Reducer OP., Toyo Ink 

Mtg. Ca.) while stirring in order to adapt it for the 

epecific printer to be emp1oyad • 

. (e) A praasura-aanaitiva apot print having a W•dried 

15 coating layer (dried :Lnk PiountJ 3 g/m3
) waa cbtainad by 

pr!'inting on the back of an upper ahaet of foam fine paper (40 

Kg of ream weight) and on the bacJc: of an intarmediata 

dupl:l.cati.n.g sheet of paper (40Kg of :teem weight) (trade neme; 

C 40, Fuji Film Co.) br uaing tha oil-baaed ink thua preparad 

20 at 11 apaad. of 20 meter/min by a printer, :Ln order to obtain a 

preeeure-sene~tive spot print. 

&ymple 2 

(a) The pz-ocadura o:f Bxmnple 1 was followed except that 30 

25 parts of the glycerine waa used. 
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(b)-(_e) '1'ha procedure of Bxemple l was 'followed .Xcept that 

an oil•basad varnish (trade name; Racarton OP vanish.Na. 6, 

T&K. TOl<A eo.), and an adjuster for pr.1nt1ng ink uae <trade . 

name; UV 161 _Raducar, 'l'&K TOKA Co.") were empioyed, in order 

5 ta obtain a preaaura-senaitive apot print. 

1xumli9 3 

(a) The procedure of Example 1 was followed. 

(b)-(a) The procadura of Example 1 was followed except that 

10 a mixlld ail varnish (viacoaity; 100 Pa. a/25°C) [a 

rosin-modified phenolic resin: petroleum high-boiling aolvant 

(trade name; No. 7 Solvent, Nippon 011 co.)• 4:6 J was used 

in place of the foregoing oil varnish (trade namer FD Gloee 

OP Va:r:N.eh-l). 

15 

Rauml• ' 
(a) '!'he procadura of Bxample 1 was followed except that 35 

parts of the glycerine was used. 

( b) The procadur.• of Bzampla l was fallowed except that an 

20 oil varnieh.Ctrade ft811\8# kOP varn1~~2, Tayo Ink Mfg. co.) 

was ueed ln place of the varnish (trade name; FD Gloss OP 

varniah-1). 

(c)-(e) The procedure of Bxampl.e 1 was followed except that 

an adjuator [25 part• of 00 Vern.ieh (Toyo Ink Mfg. Co.) mixed. 

28 with 5 part of a jelly canpound (Toyo Ink M:fg .. Co.)] was used 
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in pl~ca ·of.the_adjuater, in order to obtain a preseure­

aenaitive spot print. 

gpplt Q 

!5 (a) 'l'ha procedure of Bxmnple 1 was followed except that 30 

parts of ethylene glycol (Wake Pura Cham. Ind. Ca.) was used 

in.place of tbe glycerine. 

(b) The procedure of Bxampla 1 was followed except that 00 

Vanuah (Toyo Ink M:fg. cc.) waa used in place of the oil 

10 varnish (trade name; PD Gloaa OP Varniah-1), 

(c)·{•) The procedure o'f Bxampla l was fol.lowed excapt that 

an adjuetor [25 pa:z:ota KOP Varnish (Toyo Ink Mfg. Ca.) mixed 

with 5 part of a jelly COlftPOUnd (Toyo Ink Mf;. Co.)] was used 

in place of the adjuater (trade name; PD Reduce:r:-OP)r in 

15 order to obtain a prassura-sanaitive spot print. 

Note: UV drying wae not nece•eary.in Bxamplaa 4 and 5. 

Bzuml,1 6 

(a) A 300ml-cloaed vassal fitted with a stirrer and 

20 connected to a vacuum pump was charged with 80 parts of a 50 

t C by wt. ) microcapau.le-containing cUapersian B and 20 parts 

of glycer.lne (Wako. Pure Chem. Ind. co.) while stirring. 

(b)-(a) The pz-ocedure of Bxmaple 1 was followed to pz-ovide e. 

p:r:eaaure-eeneitive spot print. 

25 
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1ump11 1 

(a) A 300ml-cloeed vasael fitted with a stirrer and 

connected to a vacuum pump was charged with 80 perts of a 50 

t (by wt.) micrccapsule-contain.1ng dispersion Q and 20 parts 

5 af glycerine (Wako Put'e Chem. Ind. co.) while stirring. 

(b) 'l'o the mixture thus obtained wae added 20 parts of a 

resin £or coating uae (trada nameJ Alonix M-150, Toa Gosei 

Cham. Ind. Co.) while atirz:ing. 

(o) wat•r waa removed from the mixture at .40 •c in vacuum 

10 (about 10 Pa) by meintainiri; the temperature for ana to two 

hour• to provide an oil-baaed ink (water content; about 10 t 

by weight). 

(d) In order to improve tha coating performance of tha 

oil-:t>aeecl coating liquid. thus obtained in (c),, 30 parts of an 

15 adjuator for caatitlg uaa (trade namei Alonix M•lOl, Toa Gosei 
. 

ehem. Ind. Co.) was added whil• stirring. 

(a) A mug having a pattern on tha surface was coated ( 10 

g/m1
) with the oil-baaed coating liquid, and after which the 

coating layer wa• UV-au~•d to p:rovida a tamP-ratura 

20 auaceptible color developing cup. 

Bpmpl,e 8 

(a) The ·same as Example 7. · 

(b) 'l'ha procedure of Bx•ple 7 was followed except that lO 

25 parts of a raain fo~ coating use (trade nama; Naw Frontier 
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R-1200, Daiich Kogyo Seiyaku Co.), 5 parts of e_resin for 

coating_ uee (trade _name; Naw·Frontier 'l'MPI', Daiiah Kogyo 

seiyeJcu co.), l_part of a rea~n for coatin; use (trade name; 

New Frontier PB-400,. Daiich Kogyo &aiyaJcu Co.) and 1 part of 

5 a res.in for coating use (trade name; Irgacura 651, Ciba-Geigy 

co.) were ueed J.n place of the i-eain for coati~ use (trade 

name; Alon!x M-150, Toa Gosai Cham. Ind. ca.) employed 1n 

Bxamp1a 7. 

(c)-(a) The procedure of Bxampla 7 wee followed except that 

10 30 parts of an aCSjuator for coating use (trade name; New 

Frontiei:- HnDA, Daiich Kogyo Baiyaku Co.) waa used in pl.ace 

of the adjuster (trade nama.1 Alonix M-101) am.played in 

lxamp1a 7 to provide a temperature susceptible color 

developing cup. 

l5 

Bxgpla i 

(a) The aame aa Bxemple 7. 

(b) The proced.ure o~ Bxample 7 wae followed except that 10 

parts of a ree.:f.n for coa't:ing uae (trade name; New Frontier 

20 R-1400, Daiich Kogyo Seiyaku CO.), 10 parts of a resin far 

coating uaa (trade name~ New Prantier C9A, Daiich Kogyo 

Seiyaku Co.), l part of a ree1n for coating use (trade name; 

Irgacura 184, Ciba-Geigy CO.) wera uaad in place of the resin 

for coating UH (t::r:acse nae, Alonix M-150) to ptovide a 

25 temperature suse11ptibla color developing cup. 
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(c·)-(e) The procedure of B•~ple 7 was followed except that 

30 parta of an adjuator £or coating use (trade name; New 

Frontier CEA, Daiich t<ogyo Saiyaku co.) was used in place of 

the adjuator (trade name; Alonix M-101) employed in. Bzample 7 

S to provi4e a tamparature suscaptil:>la cup. 

Bxaple 10 

(a) 'l'ha same aa Example 7. 

(b) '1'h8 procedure of llllllllpla 7 was followed except that 20 

10 part• of a resin for coating uae (trade. naae1 B-4, T&K ~OKA 

CO.) was uaad in place of the reain for coating use (trade 

name: Alonix M-150) in Bxampla 7. 

(c)•(a) The procedure of Bxmnple 7 was followed except that 

2!5 part• of an ac!jueter for ccating use (trade name; Silver 

15 Va:nieh, TU 'l'OICA Co.) and 5 parts of an adju.sto:r for coating 

uaa (trade name: Reducer, 'l'&K 'l'OKA Co.) wee used in place of 

the adjuster for ccating use (trade natn8: Alonix M-101) in 

Bzampie 7 to provide a temperature susceptible color 

develcping aup. 

20 

BgU51lD ,1 
(a) Tha procedure of B:sample 7 was followed except that 30 

parts of etbylana.glycol (Wako Pure Chem. Ind. ca.) was uaed 

in place of 20 perta Of glycerine (Wako Pure Chem, lncl. CO.) 

25 employed in Bxampla 7. 

._,·:.:· 
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{b) 'l'he procedure of B.zantple 1 was followed except that is· 

parts of a resin for caating use (trade name; Corpcneal 

PA-24'1', Showa Polymer co.) and 10 pa:rta xylene (Waka Pure 

Cham. Ind. co.) wara ueed in place of the resin for coating 

5 uae (trade namei Alonia M-150) employed in Example 7. 

(c)-(a) The procedure a! Bxainple 7 waa followed except that 

2!5 parts of .xylene (WaJco Pur' Cham. Ind. Co.),. 10 parts of 

MIBIC (Wako Pure Cham. Ind. co.) and butyl acetate (Wako Pure 

Chem. Ind. Co.) were used in place of the adjuster for· 

10 coating use (trade name; Aloniz M•lOl) employed in.Example 7 

to provide a temperature •uacaptible color developing cup. 

Neta: UV-drying was not naceaaary in Bxampla 11-. 

Comaorativ• l•IQ!Ql• 1 

15 (a) The microcapsule•conta:Lning disperaion A was epray-dried 

to provide microcapaule pawdar. 

(b) 'I'a 'o parts of the powder was added 90 parts of an 

oil-baeed verni•h (trade neme1 ro Gloes OP Varnieh-l, Toyo 

Ink Mfg. Co.). 

20 (c) Ta the varnish thus obtained was ad~ad 30 parts of an 

adjuetor for printing ink uae (trade nama; FD Reducer OP, 

Toyo %nk Mfg, Co.) while stirring. 

25 

(d) The procedure o:f Bxampla 1(e) waa followed to provide a 

pre•aura-aanaitive apo~ print. 
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Cgmparotiye Bxam,pla 2 · 

(a) The micracapeule-containinq diaperaion B was spray•driad 

to provide microcapsule powder. 

(l:>) To 40 parts cf the powder was added 80 parts of a reain 

5 for coating use (trade name; Alonix M-150, Toa Gosei Cham. 

Ind. Co.) while stirring. 

(c) To the mixtgr:e thua obtained waa added 30 parts of an 

adjueter for coating use (trade nama;r. Alon.ix M-101, Toa Gosei 

Ch.Ucal CO.) while atirring. 

10 (d) The procedure of •JU1111pla 7(e) was :followed to provide a 

temperature susceptible color developing cup. 

15 

The values (Tabla 1) stated in the Baamplea 1 to 6 and 

comparative Bxampla 1 ware determ.ined as fo1lowa: 

1. Bvaluation o~ ooioring on the praaaura-aansitive spot 

print: 

A. COlorin; teat by a forcer: Typing was conducted under 

20 a medium pressure. The value waa determined by 

maa•uring color developed concentrations 0£ printed 

lattara an e f iva 1nd1v1duai parts of the oarbonlass 

paper atacked on top of each other. The stated values 

ore ba•ed on five individuai meaauremente. 

25 
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a. Coloring teat by calendaring· roll: A carbonleas paper 

composed of two parts were pressed by calendaring rolls 

(nip preaaurei 1 Kg/inch), and the color developed 

concentraticns wera maaaurad. 'l'ha color developed 

5 concentrations stated in ~able l are relative values ta .. 
tboee (a• 100)- obtained in Comparative Example 1. The 

higher the value, the higher the color developed 

concentration. 

10 2. Bvalu.atian af microcapaule breakdown. rate for a. 

preaaure-aansitiva apot print: 

A. The value waa 4atermined by meaeuring the amount of 

fraa ail api_lllld from m.torocapeulea by means of a 

15 high-pr•••ura liquid chromatograph~ at 70 •c after the 

free oil was extracted by THF (tetrahydrofu~an). 

B. The valuaa wera d~terminad by meaauring coloring 

concantrationa of a developer-coated printing sheet at 

20 80 •c aevan days attar it was spat printed • 
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Table. 1 
Tests for a preaeura-aanaitive spot print 

.. 

Evaluation o:f ·eoior1ng !valuation of 
Miarocapaule Breakdown 
Rate (t) 

Teet 1-A ···Teat 1-s Test 2-A .Test 2-B 

5 szample i 135 ·130 0 0 

Example 2 145 133 0 0 

Bxample 3 150 140 0 0 

Example 4 14!5 140 0 0 

Bxuple 5 145 13!1 0 0 

10 Bxam.ple 6 130 130 0 0 

COmperativ• 100 100 30 20 
Example 1 

The following comparative evaluation was 

15 conducted for Examples 7 to 11 and Comparative Example 2. 

Table 2 ahowa the raeulta. 

A. Evaluation of co1or·fading: The appearance of 

preprinted patterns under the coating waa Observed 

20 . Yiaually after Weter (eO •C) W88 poured into the cup. 

B. Bvaluat1on o~ coioring: The disappearance o~ 

preprinted pattern• under the coating was abserv•d 

v~aually, after water (20 •c) w•• pOU%ed 1nto the aup 

25 1netead of water c~o •c). 
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5 

10 

18 

C·. !valuation of appearance c:Jf coated surface: The 

evennaaa and gloss of the coated aurfac~ wee observed 

v:Laually. 

Table-2 
Evaluation of the Coated· surf ace cf a Mug 

Color Fading .Coloring Appearance 

Example 7 Uniform facU.ng uniform Good 
speed, coloring avanneas ancs 
.Completely . speed~ gloss 
appeared Completely 
pattern covered 

pat tam 

lxample 8 Uniform fading the same as the same as 
apelid, goad the abova the above 

.fading, clearly 
app•r•d 
pettarn 

Bxample 9 the 81!!11118 •• the tha aama aa the aama as 
above the above tha above 

Bxample 10 the same aa the the aame aa the same as 
above tne above the abOve 

•-mp le l:t. the aame aa 'the tha •em• aa the aema aa 
above the above the above 

Comparative Uneven f ad.lng Covered Rou;h 
bemple 2 speed, patter, lack surface with 

insutticiently of uniformity no gloss 
appeared :l.n coloring 
pattem a peed 

The. individual average particle aizaa of the 

micrccapaulea in the oil-baaed coating liquids obtained in 
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E•ample• 1 to 11 were almo•t the smile as those of 

microcapsulaa containing in the corresponding water-based 

di•peraiana, and the flexibility or strength of the 

microcapauie wall materials was equivalent to these of the 

5 orig:.l.ne.1. 
. 

In aont~aat to the foregoing, m:Lcrocapsulea 

obtained in·Comparativa Bxamplas 1 an4 2 formed saaonaary 

particles through coagulation, and their average particle 

a.izea increased to about 30 µm (max. 100 µm). In addition, 

10 tha microcapaule wall material bec8ll\8 brittle through 

harcSening at the drying temperature. 

Aa for the yield• ot llliorocapaules obtained in 

B::aampla• l to 11, the individual values wera all 100 I, while 

in both comparative Bxa11plea 1 and 2 the values wara about 70 

15 t, ahowing that a sul>atential amount was lost upcn 

spray-drying. 

bURJ,a 12 

In a 300ml.-oloaad veaael fitted with a stirrer and 

20 connected to a vacuum pump, 200 perta of an aqueous 5·t (by 

wt.) atyrane/maleic anhydride copolymer aolut:Lcn (pH;4.6) 

containing a small amo~nt of NaOH was prepared, and 200 parts 

ot a perfume eolution was added under heating.while stirring 

t:o pz-ov:Lde an emule:Lon (average part:Lgle a.ize; 2 pm). 

25 To th• emulsion was added 60 parts of e 
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melamina/formaldehyd.a p:racondensete whil• stirring at 75 •c 

for two haurs. 80 parts of the 50-t {by wt.) 

m:l.crocapaula-canta:l.ning dispersion thus abtainad were m.ixad. 

with 20 part• of glycarine while stirring. The procedure of 

5 Bxampla 1 waa followed axcapt that 20 parts of an oxidative 

polymerization•typ• oil varnish was uaec:l in place of 20 parts 

o! the UV-curable-type oil varnish in Example 1 to praVida a 

microeapaula-containing oil ink, the microcapeule~ being 

filled with perfume. 

10 The eur!eca of a ahaat substrate 0£ synthetic paper 

wae printed with th• ink (2 g/m3
, dry baee) thu.s obtained at 

a printing speed of 500 tt./min by a letterpress offset 

rotary printing machine to ~rovide a poet card having a 

coating layer containing.the perfumed micracapsula-containing 

15 ink. 

As shown in Figs. 4 and s. the perfumed post card 

according to the praeant invention 21 ia composed cf a sheet 

of synthetic paper 22, a coating layer 23 cC111priaing 

microcapsula-c~ntaining ail-based ink, the microcapaules 

20 baing filled with perfume aa the core material of the 

miorocapeulea, and e preaaribed ~rinting- 24. 

Bxmn111a 13 

In a 300lftl-cloaad veaeel f~tted with a stirrer and 

25 connac~ed to a vacuum pump, 200 parts of an aquaaua 5-t (by 
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wt.) styran•/maleic.anhydride copolymer solution (pH 4.6) 

containing a small amount cf NaOH waa prepared, and 200 parts 

· of a temperature ind.:Lcat:Lng agent eoluticn was added under 

heating while stirring to provide an emulsion (average 

5 part1cle eiza; 2 µm). . 

To the· eanul•ion waa added 60 parts of a 

melamina/t~rmaldahyde precondenaata while atirring at 75 •c 

for two hours. 80 puts of the 50-t (by wt.) 

_microaapaula-containing dispersion thua o~ta1ned were mixed 

10 with 20 parta of glycar~ne while stirring. The procedure 0£ 

Bxampla 1 was followed to provide a miarocapaula-ccntain~ng 

o:Ll-baeed ink, the miaroce.psulea being filled with the 

temperature indicating agent aa the cara material of the 

miarooapsulas. 

15 The surface of a.sheet substrata of plastic was 

printed (3 g/m.2, dry baaa) with the ink thus cbta:lned at a 
} 

printing speed of 300 ft./min, by a l~thographic offeet 

rotary printing machine and a UV-dryer to provide a 

tamperatura-sens~t~ve ID card having a coating layer 

20 comprising a midracapaule-containing oil-based ink, the 

microcapsulea being fill•d with the temperature indicating 

agent •• the core material of the microcapsules. 

ll'~ge. fS and 7 show the reault:l.ng ID cards. 'l'he 

temperature indicating ID cord 31 according to the px;esent 

25 invention compr:Laaa a sheet o~ plastic 32 and a coating l.ayer 
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5 

·33 comprising a mid'Ocapaula-containing · oil•based ink, the 

m1c::raaapaulee being filled with a tamparatura indicating 

agent aa the core_matarial of the microcapeules, a magnet1.c 

tape 34 end a prescribed print 35. 

(Bttect of the invention) 

Ac:cOrding to a mathad. of the present invention, J.t 

is pasaible to convert a microcapeule-c0ntaining water-baaed 

dieperaion into a microcapsule-containing ail-baaed system 

10 without impairing the strength end flexibility of the 

microcapaula wall material in a state of primarily 

micracapaula particles intactJ tharatara, many of the 

problems associated with conventional pracessas, sueh ae 

coagulation of microcapsulee, breakdown of nti.crocapaules, low 

15 yield of product, or high inveetment costs can be 

circ\UDVeftted by using the method acc0rd1ng to the present 

invention. 

Particularly in printing fiald,°tha oil-based ink 

according to the present invent.ion can be ueed by a 

20 conventional print1ng_procesa, regardless o~ tha kind of 

print~ng paper employed, without the uee of e aeaen&itizer 

which ha& hitherto bean uaad for partial prevention of 

coloring. Both UV-curable and ozidative•polymer1zat1on-type 

ink• ••l' be prepared. In a4dition, whan printed. onto a 

25 surface of a ahaat of paper, the printing ink accord~ng to 
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the·praaent ·invention csoea not penetrate the fibrous matrix, 

and. any color-forming dye encapsulated does not tranefar to a 

d.aval.oper-ooatad abaet of paper. Further, the microcapaulee 

according to the present invention a:ra surrounded and fixed 

5 with an ink material; therefore, there is no need to use any 

protective agante, and mare distinctive coloring takes place •. 

The microcapaula-oonta:Lning oil-baaed ink according 

to the present invention can be prepared by convert1.ng a 

micrcaapaula-eontaining watar•baaad ay•tem, which contains an 

10 objective hydrophobic material aa the core material of the 

microcapaulee, ~nto a micracapaule-containing oil-basad 

printing vehicle •Y•tam without impairing the original 

strength and flexibility of the micracapaule wall material. 

Thua, the ink composition according tc the invention can l>8 

15 handled similarly ta the c::cnvantional oil-baaed printing ink 

auoh aa UV-curable-type and oxidative-polymerization-type 

printing inka; therefore, the coating layer paralleled 

aeiectively to a preacribed print may be formed freely on a. 

specific area of various kinda of sheets by a conventional 

20 preaeure tranaferring-type printing machine. 
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WllA'l' IS CLJUMD .II: 

1. A microcapaule-containing oil-based coating liquid 

campriaing an oi1 varnish for ink use or a resin for coat~ng 

uaa, and microcapaule particles filled with a hydrophobic 

5 care materiel and individually disperaad in the varnish er 

the reatn, said coating liquid further aontain~ng a aalvent 

which ha• an affinity for both the varnish or the resin and 

tha surface layer of said microcapaule wall material in a 

atata of having baen attracted with the affinity to both the 

10 varnish er the resin and the surface layer of the 

mic:rocapsule wall material. 

2. A micrccapaula-containJ.ng oil-based coating li;uid claimed 

in claim 1, wherein said solvent is a lower divalent or 

15 multivalent alcohol. 

3. A microoapeule-containing oil-baaed coating liquid claimed 

in claim 2, wherein aeid alcohol ie selected from the group 

cone.ieting of glycerine, ethylene glycol, diethylene g1ycol, 

20 monoethyl athar, butaned.101, propylene glycol, and propionic 

acid. pentadiol. 

4. A 11\ethod of preparing a microoapeula-containing oil-baaed 

coating 1iquid, which aompri••• mixing a 

25 microoapaula•containing wat~-baaad dispersion with an oil 
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varnish for ink .. use or a resin fc:r au:rface-:coeting uaa and a 

sc1vent which haa an affinity for bo~h the varnish or the 

:resin and tbe surface larer of the mic:rocapsu1a wall 

material, and removing the.water in the mixture by 

5 distillation in vacuUll'I ta canvart said.microcapsules in a 

water-beeed eyatem into rd.dracapsulaa in an oil-based system 

in a state of individually dispersed miorocapeule particles 

intact. 

10 s. A methcd of preparing a mcrocapeule-oontaining ail-baaed 

coating liquid claiftled in claim 4, wherein the amount of said 

solvent ie mixed with tha microcapaule-containing water-based 

dispersion in the range of from 5 to 100 t by weight, based 

on tha total solid cf the microcapsula-cantaining water-baaed 

1!5 dispersion. 

e. A sheet printed in a aalactad area with a 

microcapeule-containing oil-baaed ink comprising microcapsula 

particles filled with a hydrophobic matariai llDCl individueiiy 

20 di•P,&raad in an oil varnish for ink use or a resin for 

coating uae, end a solvent which has en e~finity for both the 

varniah or the resin and the aurfaca layer of the 

microcapaul• wall material, in a state of having bean 

a~~rac~ed with the affinl'tl' to both the vernian or the reain 

2e end the aurtaca layer of the m1crocapsula wall material. 
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7. A eheat claimed in cl.,im 6, wherein said hydrophobic 

material is aalected from th• group ccnaiating of dye, 

pigment, perfwne, liquid cryetal, a challiical agent, a 

solvent, e plasticizer, a temperature indicating agent·, and 

5 an adhesive. 

8. _A aheat alaiiaad in claim 7, wherein said hydrophobic 

ma~arial is dya. 

10 9. A aheat claimed in claim 6, wharain said hydrophobic 

material ia color dav•loping dya and the aheet ia used aa a 

preaaure-aansit1va duplicating llhaat. 

10. A methad af making the ahaat claimed in claims 6 to 9, 

15 whara~n aaid method comprises fo:r:ming a coating layer with 

aa14 microcapaule-conta~ning oil-base4 ink on • selected area 

of a sheet by a pressure transferring-type printing machine. 

11. A dupl~oati~g printing ah .. t composed of at leaat one 

20 ahaet having a dav•loper layer on a desired area of one aide 

and a color former layer on a aaleatad area on the other side 

o~ the eh.eat, wharein the colo:t former layer is fo:r:m84 by 

coating a microcapeuia-contai~ing oil-based ink which 

oompri••• mtorooepeulaa filled witb dye and o solvent, the 

25 m~crocapaulaa having baen d~speraad inclividual1y in an a1i 
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varnish for ink use, and the solvent having·been attracted 

with its affinity to both the varnish and the surface layer 

of the miorocapsule wal.l material. 
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