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SHSET, AND METHOD OF PREPARING THE SAMB

BACKGROUND OF THE INVENTION
1. Field of the Invention
The pressnt 1nvunti§n relates to a method of
converting a microcapsule-containing water-based dispersion
10 into a microcapsule;containinq oil-bagsed ink or oil-based
coating liquid without coagulating the individually dispérsed
primary microcapsule particles.
More precisely, the method comprises blending a
nicrocapsuls-containing squeous dispersion with a solvent
15 such as glyoerine which has an affinity for both a vernish
for printing use dr a rasin for coating use, an@ the surface
of the mxcrocap;ﬁlc wall material, and with an oil-based
| coating liguid comprising the foregoing oil varnigh or resin,
and removing the water present in the resulting mixture by
20 wvacuum distillation to convert the microcspsules in a water-
hﬁsed dispersion into those in an oil-basad system without
coagulating the primery dispersed mtcrocapsﬁles in order to
obtain a microcapsule-containing oil-based coating liquid.
Ezxamples of the fo:egoiﬁg Oil-bésnd coating liguid

25 ocomprising sn oll varnish for ink use or a rasin for coating

.
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such as glycerine which has an affinity for both a varnish for printing use
or aresin for coating use, and the surface of the mcrocapsule wall _
material, and with an oil-based coating |iquid conprising the foregoing oi
varni sh or resin, and renoving the water present in the resulting m xture
by vacuum distillation to convert th L crocapsul es_ i a [- ed

di spersion i A hsgade, %‘r‘%ﬂ@érseae%‘ﬁﬁﬁ%t Mﬁy]@b%#g&%&%é
primary di spersed m crocapsules in order to ggt in_a :

ni cr ocapsul e MgkRd FhEepIdan, of- anc YaspTYTRE |§°€§<aﬂﬁfl%’s and 5he A*850i ng

oi | -based coating liquid conprising an oil varnish for_ink yse or.a.resin
for coating This is th&heREAseRtninvassion further ralates to e sheet,

in particular to a pressure-sensitive printing sheet of peper
5 (nonaarbon-typé duplicating printing paper or so-called
"carbonless pabar“) with a coating layer comprising a
microcapsule-containing oil-based ink on a selected eres of
the printing shest of papar, synthetic paper or plastic £film,
and to a method dt.preparing the same.
10
2. Background Art
Methods for prepering microcapsules are now applied
in many industrial sreas for encepsulating materials, such as
dye, perfums, liquid crystal, pigment, solvent, adhesives to
15 make these core materials sasier to handle and to maintain
their performance for a long periocd of time. These core
materiale are usﬁally ancapsulated in a water-based system;
therefore, microcapsules in such a water-based system are
very difficult to convert directly into an oil varnish or &
20 rusin-based costing liquid.
~ " 1f a microcspsule-containing water-based dispersion
could bs directly converted into an oll-based one, such a
process or an oll-based dispersion thus obtained could be:
applied for various kinds of fields such as roll milling of

25 plastics such as polyvinyl chloride. Particularly, in the

.'_-2'-
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2 use include nethacrylic derivatives, acrylic derivatives, m xed
glycerides of an unsaturated fatty acid, and the |ike. The present
~invention further relates to a sheet, in particular to a pressure-sensitive
printing sheet of paper (noncarbon-type duplicating printing paper or

i cr ocapsul o REAACARE, A4O0R) - 8ABRRLADMY OFF & JAIA Of BTBRSELOOLETRRRSTR
sheet of paper, synthetic paper or plastic_filn1igqnggegsg%iggg of '
preparing t heensksive dupuiicsting pheets, a specia g
o printing ink capeble of preventing coloring has hitherta beep
" ceated on & selected ares of the sheet for meking a |
§ cearbonless sheat of paper oi self-coloring sheets; however,
in this caaé,)whnn‘a color former core
miarocapsule-cbntaining.oil-basad ﬁrinting ink is used,
direct printing for a selacted area on the printing sheet
will be ponsihl; preferably, even on & sheet of thin paper,
10 sandwiched paper, or synthetic paper, these papers having
never besn printed before, as well as fine paper by utilizing
the conventiocnal desensitizing printing unit untouched.
Conventicnal microcapsulation of dya has been
carried out in a water-based system; therefora, the resulting
15 dye core microcapsule-containing ink is of & water-based
composition, and has been iimited in its uses. When a
carbonless sheet of paper is made by coating a selected area
of the sheet.by flexographic printing with a color-developing
dye core microcapsule-containing water-based coating liquid,
20 the coating layer shrinks upon drying and sonetimes causes
wrinkles around the printed area because of a necessity of
drying:; therefore, such a water-based coating layer 1is
difficult to apply freely. 8Such problama asscociated with the

use of a miorocapsule-contalining weter-based material have

25 usually been circumvented by coating the entire surface with

-3 -
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Met hods for preparing mcrocapsul es are now applied in many industrial
areas for encapsulating materials, such as dye, perfune, liquid crystal,
_pignent, solvent, adhesives to nmake these core materials easier to handle
and to maintain their performance for a long period of time. These core
materials are usually encapsul ated in a water-based system. thereforg,

m cr ocapsul esthe, LAKer PH\R Qﬂ%é@rﬁ‘?ﬁbﬁ]ﬁP!“?e‘?g %‘gf f i, MHitert
directly into an oil varnish or a resin-based coating liquid. If a

ni cr ocapsul e-thexesfter, ARpiving & desspsisizingoink oR %Wted :
into an oil-based one, such a process or an oil-based dispersion thus

obt ai ned coul aizérs ol oxnder Ko \Rravent ERASTisg. | Thig i ¥ nmlling
of ' ' ) :

' tedious. In addition, when the amount of the desensitizing

.5 ink is inéuftioiant and fhe printing is uneéen, coloring
takes place due t0 the inefficient preventing effect, showing
that 8 large excess of dessnsitizing ink is necessary. Owing
to the higher tack and lower flow of the desensitizing ink
comparing with other conventional ink, it becomes necessary

10 for e specifically designed unit to increase the amount of
the deaensifizing ink to be priﬁted or the printing speed
neads to bae lowered, indicating higher operating costs and
lower productivity. Further, the amount of
microcapsule-containing water-based ink to be coated 1is

15 usually limited to the range wherein curling of the sheet
doas not take plaoa.'

on the other hand, when a plastic sheet is printed
with such a microcapsule-containing water-based coating
ligquid, setting properties of the coating (i.e. fixing,

20 ocuring, etc) becomes unsatisfactory, showing that plastic
sheets can not be employad for such a purpose. A sheet of
art paper, coat paper, gravure paper, synthetic paper, thin
paper, or sandwiched peper likewise has been found to be
actually difficult to use for msking an upper printing or

25 intermediate printing shsat of a carbonless sheet of paper.

-4 -
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pl astics such as polyvinyl chloride. Particularly, in the This is the
repl acement sheet =~ 3 printing field, ‘especially in a field of preparing -

preeeusre sensitive dupulicating sheets a special desensitizing printing .

ink capabl e of preventing colorlng has hltherto been coated on a sel ected

oren S e 1 B s LIRS RSy EPETeRE, E bl "0

M crocapsul e- cont e h" rgétligfé,edw Ta tnl ﬁg:ieﬁkm'ics:rgéaegsule powdex with
good flowability is milled into.an oil varnish or a resin for
coating‘use.after.a microcapsule-cohtaining water-based

5 Idispersion is subjab:ed to a conventional spray dryihg to

obtain the dried microcepsule powder, because a
microcapsule-containing water-based dispersion cannot ba
converted directly into an oil-based varnish for printing ink
use.

10 In this spray drying process, however, it becomes
necessary to increase the amount of ink to disperse the
powdered microcapsules to obtain ink of suitable flowability.
As a result, it is difficult to achieve high concentrations
of microcapsules, indicating a problem of insufficient

15 ooloring of the resulting print. Basides, the primary
micropapsule particles ara sometimes converted into secondary
.particles by coagulation upon spray diying in the presence of
a dried emulsifying agent derived from and used in the
original polym.rizatipﬁ syatem for preparing the microcapsule

20 wall., A dried solid film of the emulsifying agent covers
araund'tha surface of the secondary particles. Because of
this wrapping, the particle size o£ the coagulated secondary
particles increases by a factor of, for axample, from several
to several 10, unpreferably. Thess large secondary particles

45 have to be subjected to crushing to provida particles with a
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direct printing for a sel ected area on t he printing sheet will be possible
preferably, even on a sheet of thin paper, sandw ched paper, or synthetic

paper, these papers having never been printed before, as well as fine paper"'

by utilizing-the conventlonal desensitizing printing unit untouched.

g;];/g%t ! Eﬂglr e{%reﬁ?ﬁe res i ngﬂ%‘ e cgﬁ'egasgrggéaélsﬁﬁ?ﬁcont al raﬁ ng | nﬁ of
ga?’gléﬁ{'es‘;‘siﬂ’ei?"pﬂ%abe% ?%&@F“?ogﬁ%&iggé fabld pefcadfER. | o,
m cr ocapeul o EGRTT o by eoi'?#ﬁgﬁﬁiﬁﬁfafy&é%ﬁatﬁ’gﬂf ¥

SHCRNKS upon dd&egingn dugé)nne;[!‘l‘rngays dc Li%egsand the walls of the secondary

'5 particles are broken down_with ease upon the crushing. As a
result, when a carbonless sheet of intermediste psper coated
with a color developing dye on the back and a developer on
the surfece is made, the color developing dye of the core
material freed from encapsulation penatrates into the fiber

10 matrix of the paper while causing coloring of the surface
which has bean coataed with the develcoper unpreferably.

In such a process, in addition to high costs dus to
the necessity of installing a spray dryer, a blender,
crushing rolls, and the-lika, ths productivity becomes tco

15 low becausg a substantial amount of microcapsules is lost
upcn spray drying, wherein a diluted microcepsule-containing
water-based disperaion, for example, a 5% dispersion has to
be reluctantly employed in.ordar.to bring the particles
closer to primery particlaes.

20 So-called ";luahing Procesa" has been practiced in
the ink manufacturing industry to convert a water-based
colorant intoc an di;;based colorant, wherein the process
comprises mixing a cako-like colorant ﬁith an olil varnish,
elevating the temperature to remove the supernatant water by

25 dacantation,'continuing heating and vacuum distillatioh of
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wrinkl es around the printed area because of a necessity of drying;

therefore, such a water-based coating layer is difficult to apply freely.
Such probl ems associated with the use of a mcrocapsul e-containing .. o

~wat er -based materi al “have usual |y been circunvented by coating the entire- -
surface with 4 the layer of a color former by nmeans of an air knife, and

thereafter, ane yesddualcwater: to agnvert othe waternhasad aplozans dRTE: der

to prevent coloring. This is obviously tedious. In addition, when the

anount of theneddndiased ope. When a colorant-containing water-based

dispirsion'is.diractly emplégéd, problems associntéd yith'
souduicaﬁm of the colorant, seperation from the varnish,
S foaming upbn avaﬁointion, or bumping, and the like arise;
therafore, the dlhydratqd cﬁke-like colofant ig usually
employed after the colorant contained in the water-based
dispexsion is filterized and pressed. '
Such a 'Fluahing Process" has been found to be not
10 practical for application fo the present invantion,'because
the foregoing cake-like colorant particles consist maiﬂly of
coagulated secondary particles, end have to be further
subjected to crushing by means of, for example, 8 crushing
mill to provide it with BuitaSIG printability.
15
SUMMARY OF THE INVENTION
| Thus, the first aspect of the present invention is
directad to a method for converting directly a
microcapsule~containing water-based dispersion into a
20 microcapsule=-containing oil-based coating liguid without
coagulating the original primary microcapsule particles, and
without impairing the elasticity and atrength of tﬁe
nicrocapsule wall material. |
The second espect of the invention is directed to a

25 shaet and a2 method of making the sama, wherein the selected

-7 -
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ink is insufficient and the prlntlng I S uneven, coloring takes place due to
the inefficient preventing effect, show ng that a | arge excess of-
desensitizing ink i-s necessary. CMnng to the higher tack and | ower f|OM/Of
the desensitizing ink conparlng wi th other conventional ink, it becomes

necessary for_ a speC|f|caII Si.g unit t a of the
desensi ti zi ng*T9fk % e %"‘b QPRQ 6PPH ngr%?)&d”’h‘éb& r% | ower ed,
i ndi cating higher o eratlng costs and | ower ucti vi Fur t her.

amount of m &Q!QER?&QF}I & f9ree9ing: Biopgsal "\‘f& ‘E%“'fky q! yﬂ?ﬁrﬁﬁl I y
limted to the range wherein curling of the sheet does not takerﬁgace

the ot her harknk W& £onventionale prepgupe; Fregsierring-type pri

machine. The foregoing microcapsuLes have paen f£filled with
5. an objective mater;el.

| | The further aspect of the present invention is

‘directed to a method of making a carbonless sheet of paper{

wherein the carbonless paper ié made by forming e coating

layer comprising a color former-containing microcapsules on a
10 selected area paralleled to the prescribed print on the sheet

of paper by & conventional pressure transferring machine, the

sheat being of all kinds of paper.

A mathod according to the present inventiocn

15 comprisaes blending a microcapsuls-containing water-based
digpersion with a solvant, preferably a divalent or
multivelent alcochol which has an affinity for both a varnish
or a resin for coating use and the surface of the
microcspsule wall maferial; in order to bind the hydrophilic

20 group of the solvent to the surface of the microcapsule wall
material with the affinity, further blending the rasulting
solution with the oil varnish or the resin for coating use¢ as
the main component of an oil-based ink or vil-based costing,
togather with auxziliary components in order to bind the

25 microcapsulas to the varnish or the resin with the affinity

-8 -
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wi th such a m crocapsul e-contai ni ng wat er-based coating liquid, setting
properties of the coating (i.e. fixing, curing, etc) becones

unsati sfactory, showi ng that plastic sheets can not be enployed for such a
purpose. A sheet of art. paper, coat paper gravure paper 'synthetic paper,

a7 EOFE o R AR g 185 A AE i e

sheet of a ca bqaggss S eet c¥ éLJ) crogagaufe wgfi &&k&%léi?“@ﬂﬂ t hese

probl ens,

' furthermore, removing the water present in the
ﬁicrocapiule-dontaiﬁing water-beqed dispersion by vacuum
5 aistillation to convert the water-based dispersicn into a
nilcrocapsule-containing oil-based coating liquid without
coagulating the individual particles and without causing
solidi!ication, faaming, phase separation or bumping. .
A shest according to the present 1nventio§ is made
10 by a method comprising forming a coating layer cdmprising a
microcapsule~containing oil-based ink thus obtained on &
selected area of the sheet by a pressure transferring
printing mechine. The microcapsules, which are prepared in a
water-based system, have been filled with a hydrophobic core
15 material, such as dya, piﬁment, perfume, liquid crystal, a
chamical agent, solvent, a plaéticizer, a temperature
indicating agent, or an adhesiva.
A method 6f making a carbonless sh@et of papar
according to the present invention comprises forming a
20 coating layer comprising a microcapsula-containing oil-baaed
printing ink on a selactad area of the shaet of paper by a
pressure transfarring printing machine, wherein the oil-based
printing'ink is prepared by the foregoing method of the
present invention from s microcapsule-containing water-based

25 dispersion, the microcapsules having been filled with e.g. a
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has been practiced, wherein dried mcrocapsule powder with good flomablllty
is mlled into an oil varnish or a resin for coating use after a

m crocapsul e-cont ai ni ng wat er-based di spersion is subjected to a
conventional spray drying to obtain the dried mcrocapsul e powder, because

a m crocapsul e-contai ni n r-based dis I on, cannot_ be gonverted
directly int &% 50 ‘H‘&é i EHrPo?aﬁ?gﬁ?frﬁnqﬁﬁ ﬁ%n‘it“naé‘ spray
dryi ng process; however, |t becones necessaﬁg to in ase t.he i unt gf I nk
to disperse taid-haRed Fehicdeo EapsBr dating ohtli ¥ee €

flowability. As a result, it is diffieult to aChIeve|ﬂé¥lCO ce tratlgns of
ni cr ocapsul ePropertias Rf Fher BACEAcePsLLany i ¢t enthe gina asti |

and the strength of the wall material of the microcqpsules.

5 In the present invention, a microcapsule-containing
water-based system can be directly converted into a
microcapsule-containing oil-based system, while maintainihg
the primary miciceapsule_particle;,intact without causing
coagulation.

10 In addition, the original elasticity and strength
of the microcapsule wail material can be maintained without
causing hardening because no drying process is involved.
There is no breakdown of the microcapsules by pressurxe during
processing of the coating liquid. The microcapsules |

1§ according to the invantion are broken only when a moderate
presaurg is spplied after being coated.

In the microcapsule-containing oil-based ink
composition of the present invention, the microcapsules
filled with an objective core material are dispersed in an

20 oil vehicle for printing ink us; while retaining their
mechanical properties, such as slasticity and strength, of
tha original microcapsules produced in a water-based system;
therefore, the microcapsule-containing oil-based ink
according to the present invention can be handlaed in a

25 weimilar manner with conventional UV-cureble or oxidative
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coloring of the resulting print. Besides, the primary m crocapsul e
particles are sonetinmes converted into secondary particles by coagul ation
upon spray drying in the presence of a dried-enulsifying agent derived from
and used in the original polynerization systemfor preparing t he

T ound The. sHSymeriadiy %J@%ﬁhf’&é bapes pREREIR ins 0F L o YRiEano

A A AR W R S e R g I ‘@{eﬁﬁ%?‘%%%@

7 oontan T S a1 B e L BB
paeralleled to the prescribad print on & sheat of all kinds of -

5 printing paper by a pressure t:anaferring pfinting machine.

BRIEF DESCRIPTION OF THE DRAWINGS
| FIG. 1 is an enlarged sectional view of the
microcapsule particles of the present invention, the
10 particles being individuallj dispersed in an oil-based
coating liquid of the present invention.

FIG. 2 is a schamatic diagram of the formation of a
coating layer comprising a microcapsuls-containing oil-based
ink of the present invention. |

15 FIG. 3 is a schamatic sectional view of a
duplicating printing sheet.

F1G. 4 is a perspective disgram of a perfumed post
card which is one of the smbodiments of the present
invention.

20 FIG. S 1s a schematic sactional view taken on line
A-A of FIG. 4,

F1G. 6 is a perspactive view of a temperature

indicating ID card which is one of the embodiments of the

present invention.

25 F1G. 7 is a schematic sectionsl view taken on line
- 11 =
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6 suitable average particle size of less than 2 pm preferably less than 1
pmin order to obtain suitable printability. Further, the mcrocapsule wall
mat eri al becomes brittle. by.hardening upon spray drying and the wal.ls of

t he secondary particles - are broken down with ease upon the crushing. As a
“result, when_a_carbgnless sheet of internedi ate paper coated with a col or
developlng d éAoﬁft%nga R and a devel oper on the surface is made, the

col or devel oping dye of the core material freed from encapsulation _
penetrates into the fiber matrix of the paper mhlle causing coloring of the

surface which has been coated with the develo npr
DETAILED DESCRIPFION OF THE rn:rs iﬂid%&ﬁiﬁghy

The 1nv¢ntion will now be illustrated in detail
5 below by the following Examples. |
~ In the present inventicn, the hydrophobic core
materiai is not specified but ﬁay be soiid fine-grain such as
dys, pigment, a timperature indicating agent, perfume,
germicide, and the like, otherwise may be liquid which is
10 good in emulsion ﬁtability, such as liguid crystal, a
chemical agent, solvent, and the like. The color former
according to the present invention which is used in
duplicating sheet 1s & color developing dye or a pracursor of
the dye which can devalop color upon contact with a
15 developar. Examples of the dye include leauco-type dyes such
as crystal violet lactone. Other examples include dyes of
xzanthene-type, merocyanine-type, thiazine-type, azine-type,
_m.thina-type, axo-type, pyrazoline-type, stilbene-type,
coumarin-type, phenylmethans-type, or thg like. Examples of
20 the precursors of dye include diphanylmethanes,
| triphenylmethsnes, bisphenylmethanes, xanthenes, thiazineas,
spirocpyrans, and mixturaes thereof.
| In the present invention, the wall material used
for preparing the microcspsules according to the prasent

25 invention is not specified but nay be selected from the group

=12 -
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In such a process, in addition to high costs due to the necessity of
installing a spray dryer, a blender, crushing rolls, and the |ike, the
productivity beconmes too | ow because a substantial anmount of m crocapsules
is lost upon spray drying, wherein a diluted mcrocapsul e-contai ning : o

Rl i IR W Mo i U R R
So-cal | ed "Fl ushi ng Process" has been practiced in the ink mapuf uring
industry to @edvsulfgnamnides, pedysulfonstes ntRPIFURAES.,, 04, W8 gﬁ-&ﬁ‘r
wherein the process conprises nixing a cake-like colorant wwth an oi
var ni sh, el eThe method D@nwk&mr_gigmmq HseRRdNg teh thR. PEpegpt
invention may bé ﬁelactad from the conventional group
5 consisting of an.ih'site'mpthod, an interfacial
polymerization, a coacervafion method, an orifice mathod, and
the like.
The microcapsule-containing water-basa@ dispersion
according to the present inﬁantion may be produced, for
10 example, by the in site method, wherein a color developing
dye as the core material is encapsulated with a wall material
for microcapsules comprising a melamine or uree-formaldahyde
resin made from a pricondanaate thereof or by réacting
melamine or urea with fonmnldahyde.in the presence of a
15 partially hydrolyzed styrene-maleic anhydride copolymer
having acid catalyti¢c and emulsifying-dispersing functionas.
The ihdiviﬁual preparative steps will be

illustrated in deteil below. -

20 (a) The step of blending an oil vanish for ink use or a
resin for coating use and a solvent which has an affinity for
both the surface layer of the aforesaid microcapsule wali
material, and the oil vanish for ink use or the resin for
coating use with a microcapsule-containing water-based

25 dispersion:

- 13 -
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decant ation, continuing heating and vacuumdistillation of This is the

repl acenment sheet Date: 2 4 OCT 1995 7 the residual water to convert the
wat er - based col orant into an oil-based one. Wen a col orant-contai ni ng

wat er - based di spersion |s directly enpl oyed, problens associated with

solidification of the c | orant, se aratlon fr n1the Y rnlsh m upon
evaporation, or bunpind, AeLvent) ppuing; en. affinidy & éﬁfﬁﬁﬁ%

cake-like colorant is usually
' of a nicrocspsule wall material and a vanish or a coating

raesin are thoss having both hydrophobic and hydrophilic
- properties. Exemples of the solvent include glycerine,

5 ethylene glycol, diethylene glycol, monoethyl ether,
butansdiol, propylens glycol, propionic acid pentadiol, and
the like. When the molecular weight of the solvent iz too
high, the compatibiiity with water impairs and the blending
becomes difficult bacause of its higher viscosity. The

| 10 affinity for the surface layer of the microcapsule wall

material increases with the increase in number of hydrophilic
groups 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 also ba preferably used because a given number of or more of
hydrophébic ﬁroups'and & higher bolling pqint are necessary
in order to be converted effectively into an oil-based
system. For example, in a Uv-cﬁrable-typa printing ink,
praferred solvents ére ethylense glycol or glycerina, more

20 preferably glycerina, because athyléne glycol and the like
are raw materiala for acrylic polymers, oligomers and
monomers, and the compatibility of them with a
UV-curable-type oil vanish comprising such an acrylic

derivative is good.

25 In a water-based aystem, when a microcepsule wall

- 14 -
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enpl oyed after the colorant contained in the water-based dispersion is _
filterized and pressed. Such a "Fl'ushing Process" has been found to be not
practical for application to the present invention, because the foregoing
.cake-like colorant particles.consist mainly of coagul ated secondary

particles, and have to be further subjected to_crushin 'b¥§§f3PS of , for
exampl e, a crRA¥RTIAhile qayexed, withi g %P¥ﬂrs%ft%&ﬂ§9ﬁéQQH b SUMVARY
OF THE | NVENTI ON Thus, the first aspeet of the present invention is

directed to menving gmanamndsiiving padt 4jspeFsing AgRRE AUHhes & ng

wat er - based di spersion into a mcrocapsule-containing oil-based coatin
liquid withopertially hydrolyzed styrene-maleic anhy ide_qopolymer, th

hydrophilic groups protruding irom the surface layer of the

5 microcapsule wﬁli matgrial, i.é.'carboxyl.groups.hére, are
bonded in watér molecul§q by meens of hydrogen bonds.
However, when a solvent having both hydrophobic and
hydrophilic properties is addqd to such a water-basﬁd
disparsion, thea hydrophilic groups of the solvent are bonded

10 in the hydrophilic groups of the acidic catalyst by means of
hydrogen bonds while maintaining the water layer on the
microcapsule wall material; therefors, the solvent is
attracted with its affinity to both the component of the
oll=based ink and the surface of the microcapsule wall

15 material via the acidic catalysts.

Taking into account the minimum amount'of solvent
necessary for securing the affinity for the total surfece
area of the miocrocapsules while considerin§ the impairment of
coating properties of the resulting composition in the

20 presaence of an excess amount of solvent, the preferred amount
of solvent added to a microcap:ule-contaihing water-based
dispersion is between 5 § and 100 § by weight, preferably 20
% and 85 % by weight, more preferably 30 § and 70 § by

weight, based on the total solid waight of the dispersion.

25 The oil varnish for printing ink use or the resin
- 15 -
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coagul ating the original primary m crocapsul e particles, and w thout
inpairing the elasticity and strength of the mcrocapsule wall material.
The second aspect of the invention is directed to a sheet and a net hod of
.maki ng the sanme, wherein the selected This |s t he replacenent sheet

e O e e RS Ll 1 D o) 10 W,

transterring {be Munt af'%n oil-based printing ink oc en oil-based
coating liquid, respactively. In the present invention, the
water present.in the 1ntarmediata_conposition varnish is

é selectively removed by vacuum distillation; therefore, the
boiling point of the vanish or the resin is higher than that
of water. Varnish or vehicle resins of this kind are
prepared from ecrylic acid by esterification or
ethnrificﬁtion in order to give at least one unsaturated

10 bond. Examples of these vanishas include UV-curable-type
unsaturated monomers or oligomers of methyl acrylate, ethyl
acrylate, acrylic esters of a polyvalent alcohol, . epoxy-type
acrylates, urethane-type acrylates, polyester-type acrylates,
polyothe;-typo acrylgtes} and oxidative polymerization-type

15 ones such as drying oil including linseed oil and tung oil of
which the major components are cleic acid, linolenic acid.
linoleic acid, semi-drying oil such as soybean oil, and

non-drying oil such as c¢astor oil. These oxidative
polymerization—type vanishes comprise mixed glycerides of an
20 unsaturated fatty acid.

Further, taking into account of the flexibility for
producing a variety of oil-b&sad printing inks or oil-based
coating liquide, phenolic resins, polyester resins,
rosin-modified phenolic resins, rosin-modified maleic resins,

25 epoxy resinse, ketone resins, urethane resins may also be

- 16 -
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machi ne. The foregoing m crocapsul es have been filled with an objective
material. The further aspect of the present invention is directed to a -
met hod of making a carbonl ess sheet of- - paper, wherein the carbonl ess paper
is made by formng a coating | ayer conprising a color former-containing’

2‘522?"3?5‘5232% on AR Sa'ééékﬁ'e@? 49 4 R kbl s udle

Corm? es bl AR B, AoREAEE1 SRABREH Soe e BRI T

sol vent, prefaraliy & gvlent ol suchvsaegzp&r': £h0ka MR AL Y
ngalaparnf!ins, and_alkylhanzanaa.

5 . In the liquid mixture, the solvent having both
hydrophilic and hydrophobic properties is attracted with the
affinity to both the surfada of the microcapsule wall
material and the vernish or the resin for coating use, i.e.
the microcapsulas sre furthaer attracted to the ocil-based

10 system by means of the solvent which has been attracted to
the surface of the microcapsule wall material, thus rasulting

in the replacement froin an water-based system of

microcapsules to an oil-based one.

15 (b} The step of replacing a water-bmsed system of
microcapsulées to an ocil-based system by vacuum distillation
of the water préaont in the water-based system while
maintaining the microcapsules in a state of primary
particles:

20

When glycarine (h.p.:'zgo *C) is used as the
golvent having an affinity for both the varnish or coating
resin and the surface of the microcspsule wail material, the
preferred temperature to remove the water in vacuum is within

25 the renge of from 30 to 90 *C (under about 10 Pa), prefersbly

- 17 -
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or aresin for coating use and the surface of the m crocapsul e wall
material, in order to bind the hydrophilic group of the solvent to the
surface of the mcrocapsule wall material with the affinity, further.
bl endi ng the resulting solution with the oil varnish or the resin for

Foget her wi ¢ HEE0R 3029 TEnonolthen #hg, Sempsasturn +hdvistes (Rl A0 e
the varnish or the resin with the affini.t of the hydyophobic,.qroup of
the sol vent mﬁh@hOh%stﬁﬁélQRRF%PE(}#ﬂﬂéds%PPQEeth‘?H%¥ﬂ£%r éﬂﬁ% val |
mterial, andmixture. Thg £inal amount.of water in the mixture 15

adjusted to within the raﬁge of from § %o 15 % weight,

5 preferably from 8 to 12 % by'waiéht. Glycerine is
particularly'suitahle for use here because it has a defoaming
effecf to prevent the water from bgmping,'end has a wetting
affact to prevent the fdrmation of a dried film on the ligquid
surface when the water_is eﬁaporated and thareby an affective

10 evaporation of water can be carried out.

Figure 1 showa the microcapsula-containing
oil-based coating liguid thus obtained according to the
present invention. A varnish 15 for print&ﬁg ink use and a
solvant 14 which has an affinity to both the varnish 15 and

15 the surface layer 13 of the microcapsule wall material 12
were blended with a microcapsule-containing water-based
digpersion, after which the water is ramoved from the mixture
by distillation in vacuum, whereby individual microcapsule
particles 10 filled with a color developing dye 11 in a weter

20 system is converted into a microcapsule-containing oil-based
ink in a state of original primary microcapsule particlés.

The method for printing a coating layer comprising
the aforesaid microcapsule-containing oil-based printing ink

on a selected area of a sheet by a pressure transferring

25 printing machine will be illustrated in detail balow.

- 18 -
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furthernore, renoving the water present in the m crocapsul e-contai ning

wat er - based di spersion by vacuumdistillation to convert the water-based

di spersion into a m crocapsul e-containing oil-based coating liquid wthout..
coagul ating the individual particles and w thout causing solidification,:

Lot on e hade by o i AR o RRER RS (o, Dad e (HELR R ok
o A1
hydr ophobi (F:) cg Jee% A% %}' M‘&%%Bﬁ? Sﬁ@r?ﬁmfw?&% o"gr% al, a -

mill. In this case, even when the microcapsules ars pressed

5 onto a printing body to be printed by'means of a roller, the
capsules may ba transferred and bornded by contact ontc the |
printing bedy without breskdown. When a material suitable
for the doctor blade is suitably selected, the microcapsules
may also be handled without braakdown in a similar mannar as

i0 the aonvantionpi printing ink during the course of intaglio
printing.

s Various kinds of printing inks corresponding to the
convantional ink including those for letterpress printing,
£lat sheet printing, screen printing, and the like may be

15 prepared frealy. Thus, the resulting microcapsule-containing
printing ink according to the present invention has a good
printability and forms a dried coating layer on & printing
sheet in which the microcapsules have bsen bonded by contact.
The printing ink according to the invention also has a

20 wsuitable flow and drying cheracteristics. For example, owing
to their flow characteristics, the printing inks are
transferred with sase from an ink fountain to a vibrating
roller onto which the ink is distributed easily and further
transferred with ease onto.a body to be printad from a

25 printing matriz. In addition, owing to their drying

- 19 -
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- chem cal agent, solvent, a plasticizer, a tenperature indicating agent, or
an adhesive. A nmethod of making a carbonl ess sheet of paper according to
the present invention conprises formng a coating |ayer conprising a

m crocapsul e-contai ning oil-based printing ink on a selected area of the

sheet of paper, b ressure tr ferring_printin chi ne erein.th '
oi | -based pr i?ﬂ?‘}rlﬁF% FlGfe Mot lb'ydfﬁgdf W%B%ﬂ%g&%ﬁ%&i‘%% ﬁ’g)t&"é’? ht

i nvention froma microca sule-coq%ﬁining m%ter-b sed di spersion, the

mi cr ocapsul esETRIYi e 1q9¥¥9H Wiﬁtﬁp aPFORLOBE: ( e repl acement sheet

The formation of coating layer by_ printing with the

microcapsule-containing oil-based brinting ink will be
5 ¢further iliustrqted in detail hereinbelow in conjunction with
Fig. 2. | '

A micrncapsule-containiqg oil-based printing ink 41
thus prepared is printed oﬁto & selected area of a sheet
substrate 46 by a pressure transferring process, for example,

10 a letter offset rotery press 45 of moderate speed while the
amcunt of dried inklis regulated, whereby a printed sheet 49
partially covered with a coating layer 48 comprising of the
nicrocapsule-containing oil-based ink can be cobtained through
& Uv-dryer 47. Further, numeral 42 designatea a plate

15 cylinder, 43 designates a2 rubber blanket cylinder, and 44
designates an impression oylinder.

The microcapsuls-contsining oil-based printing ink
according to the present invention may likewise be used in a |
similar manner as for conventional ink; therefore, they may

20 also be used in many specific fields, for example, in the
other printing field,.such.as glass printing, printing by use
of elastic transferring base, cellophana printing, aluminum
foll printing, printing for pr;ntad aclrcuite and integrated

circuits, and intumescent printing ss well es the printing

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

- 20 -
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10 color forner as the core material and dispersed in an oil-based vehicle
for printing ink usé while nmaintaining the properties of the m crocapsul es,
i.e. the original elasticity and the strength of the wall material of the

m cr ocapsul es. In the present invention, a nicrocapsul e-containing ' '
wat er - based s g%ﬁag Bﬁhdlrectly converted into a m crocapsul e- contalnlng
oi | - based sys ' % |nta|n|ng the primary m crocapsul e partlcles

i

and strength of the. i cTERaPERPes Bedivantien 1L, heo soRARF o bty
herein below in conjunction with Fig. 3 which shows a
duplicating paper composed of thrae sheets.

5 Fig. 3 illustrates & sectionsl schematic
rcpresentafiﬁn_of a duplicating sheet 1 of paper composed of
three sheets of fine papers, i.e. an upper printing sheat of
paper 2, a lower printing sheat of paper 4, and an
1ntermsdiata.printing sheat of papar 3. These individua1

10 sheets 2, 3, and 4 are stitched tdgather'at their ends with
an aid of an adhesive 58, 5B, and can be separated by means
of parforations 6a, 6b, 65¢c provided in the inside of
stitching araa. A color former layer 7a comprising
microcapsule particles 10 filled with a colaor daveloping dye

15 1l and disparsed individually in an oil-baszsed printing
varnish 15 is provided by printing on a corresponding
duplicating area of the Saek of the upper printing sheet 2 in
the vicinity of the perforation 6a. The surface of the
intermediate printing.-hset 3 1is totally covered with a

20 conventional developer layer 8a, while a color former layér
7b is provided on the back by printing in the corresponding
duplicating area, the color former layer 7b comprising the
same components as thbse of color former layer 7a. The

surface of the lower printing sheet 4 is totally covered with

25 a developer layer 8b comprising the sames component as those

- 21 -
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causi ng hardeni ng because no drying process is involved. There is no
br eakdown of the nrcrocapsules by pressure during processing of the coating
l'iquid. The m crocapsul es according-to the i.nvention are broken only when a
nmoderate pressure is applied after berng coated. In the

[‘LZr%f??i%;ﬁfﬁﬁf%ﬁ‘%'”#?ﬂﬁf’ééﬁﬁa% r‘rff L30r 181 tLrtﬁrr 85 exp«lge LA
oroper s, - SHEARASSE) o827 g 5 & BagoRLg! DERCoR Fhe (AP0 MR GRSl os

produced in a water-based s ste therefore t he .m crocapsul e- cont ai ni ng

oi | - based i nk®E8Ror & FZ-?H TIRA éﬁk%wmmcﬁﬁebﬁm’lﬁﬂ ing o
developer layers thnraof uhereby the same letters are

5 duplicated on the lower and medium sheats at the same time.
Further, it is difficult to visually observe the
presence of the coated microcapsule-containing oil-based
coating ligquid layer cn a printing sheet ef paper. One of the
confirming methods is a m.thod_comprising utilizing an
10 acid-bese indicator, such as Methyl Red, Tetrabromophenol, or
Brom Cresol Green, which induces a color raaction in a pH of
the printing subetrate of paper. In this case, an indicator
diluted with dichloromethans, athyi alcohol, or propyl
aloohol and sealed in a pressurized bomdb is used for
15 detecting the prasence of the coating by spraying it on a

printing sheet of paper, resulting in a change in color on

the coating layer.

The invuﬁtion will be further illustrated in detail

20 but in no way limited by the following examples.

?reparation of microcapsule-containing dispersion A

(microcepsules filed with a color developing dye toc be used

for & carbonless paper):

25 © In 200 parts of an aqueous 5-% (by wt.)

This Sheet Has Been R,
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simlar manner with.conventional UV-curable or oxidative This is the

repl acenent sheet pol ynmeri zation-type oil-based printing inks. Thus, a
coating layer conprising a color forner core n1crocapsu|e cont ai ni ng

oi | -based ink can be applied freely on a sel ected area paralleled to the

P et er st np Asae/FaHAGR ABhYARLOR BPROIIBRF 1 ade S A RS R L,
o e Rl el T §5a bbb s e
NaOH was dissolved 194 pexts of alky;naphthalene (trade name:
XMC-113, Kureha Chem. Ind. Co.) and 6 parts of Crystal Violet
S Lactone undexr haafinq whiles stirring to provide an emulsion
(avnrnga particle size; 2 um). |
’ To the emulsion was added 60 parts of
melamine-formaldehyde precondensate (trade name; Sumirex
Resin 513, Sumitomo Chemical CO.), thereafter the mixture was
10 etirred at 75 °C for two hours in order to provide a
microcapsule-containing dispersion A for carbonless paper

use,

Prepsration of microcapsule-containing dispersion B
158 (microcapsule filled with a color deaveloping dye for a
carbonless paper usae):

In 200 parts of an agqueous 7~-% (by wt;)
styrene/maleic anhydride copolymar (trade name; Soripset-~520,
Monsant Co.) solution (pH 4.6) cﬁntaining a small amount of

20 NaOH was dissolved 194 parts of alkylnaphthalene (trade name;
KMC~113, Xureha Chem. Ind. Co.) and 6 parts of Crystal Vioclet
Lactona under heating while stirring to provide an emulsion
(avarné. particle aize; 1.5 pm),.

To the emulsion was added 60 parts of

25 melamine-formaldahyde precondensate (trade name; Sumirez.

- 23 -
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particles being individually dispersed in an oil-based coating |iquid of
the present invention. - FIG 2 is a schematic diagramof the formation of
a coating layer conprising a mcrocapsul-e-containing oil-based ink of the
present inventlon FIG 3 is'a schematic sectional view of a duplicating

t h d f
Pt oh 12 oo Hge4h, 8137, S b "BRShHLE éé‘g&a%ﬁ‘%# %%ﬂ%%%%ﬂ-
oy pect fve HuTIRe 5 o RGROub Rolkd' £ Siddr o ebvitd B °
microoapsule-cuntaining diaperaion B for carbonless paper

use.

ér.paration'of'mi¢rocapsule-containing dispersion C
(micrbcapsule filled with a temparature indicating agent):

In 250 paerts of an agueous 5-% (by wt.)

styrené/maleié anhydrida copolymer (trade name; Scripset-520,
10 Monszant Co.) solution (pH 4.6) containing a small amount of

NaOH was diasolvonl9.5 parts of Crystal Violet Lactone, 9.5

parts bisphenol A, and 231 parts of myristyl alcohol under

heating, thereafter edded 250 parts of a temperature

indicating agent maintained at 50 ‘C to provide an emulsion
15 (average particle size: 2 um).

To the emulsion was added 75 parts of
melamine-formaldehyde precondensate (trade name; Sumirexz
Resin 513, Sumitomo Chemical Co.), thereafter the mixture was
stirred at 70 °*C for two hours in order to provide a the

20 temperature indicating agent corae microcapsule-containing

disperaion C.

Example 1

(a) A 300ml-closed vessel fitted with a stirrer and

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

-2
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indicating ID card which is one of the enbodi mrents of the present
invention. FIG -7 is a schematic sectional view taken on |line This is the
repl acement sheet Date: 2 4 OCT 1995 - 12 A-A of FIG 6. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The i nvention will now be

illustrated in detail below by the foll owi ng Exanpl es.
_ % (hy wt.) miaro&%psule-qontainfkg d{2¥arsion A and 20 parts

of glyceriné (Wako Purs Chem. Ind. Co.) while stirring.
(b) To the resulting mixture was added 20 parts of a
UV-curable oil vernish (ﬁr&de nama; FD Glogs OP Vainish-l,

5 Toyoc Ink Mfg. CO;).while étitring(
(¢) Weter was removed £rom‘th..mixture at 40 °C in vacuum
(about 10 Pa) by maintaining the temperature for one to two
hours to prdvi&a an oil-based ink.(watar content; about 10 ¥
by weight).

10 (d) To the oll-based ink was added 30 parts of en adjustor
for printing ink use (trede neme; FD Reducer OP, Toyo Ink
Mfg. Co.) while stirring in order to adapt it for the
specific printer to be employed.

{@) A pressure-sensitive spot print having a UV-dried

15 coating layer (dried ink aﬁount: 3 g/m’) was obtained by
prihﬁing on the back of an upper sﬁaet of foam fine paper (40
Kg of ream weight) and on the back of an intermediate _
duplicating sheet of paper (40Kg of ream weight) (trade name;
C 40, Fuji Film Co.) by using the oil-based ink thus prepared

20 at a speﬁd of 20 meter/iin'by 8@ printer, in order to obtain a

pressure-sensitive spot print.

Exanple 2
(a) The procedure of Bxample 1 was followed sxcept that 30

25 parts of the glycerine was used.

- 25 -
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In the present invention, the hydrophobic core material is not specified
but may be solid fine-grain such as dye, pi-gnent, a tenperature i.ndicating
agent, perfune, germcide, and the |ike, otherwise may be liquid which-is
good in emul sion stability, such as liquid crystal, a chenical agent

-itfi’! XE”E 32%51:4&'};5?(1 %ﬁ&%ﬁé@?%@%ﬁ%ﬁ%%%ﬁﬁ%‘% % prg‘@&:r sor
ke 52 T s S R
azi g-type, rﬁ%f&é)'aﬁa &39?5%@?% fl%éti'{qoi%ﬁlg §3¢§"t"gp

| name; UV 161 Reducer, Té&K TOKA_Co.) were employed, in order |

5 %o dbfain a predsur--sensitive spot print.

(a) The procedure of Example 1 was followed.
(b)-(e) The procedure of Example 1 was followed except that
10 & mixed oil varnieh (viecosity; 100 Pa 8/25°C) [a |
rosin-modified phenclic resin: petroleum high-boiling solvent
{trede name; No. 7 Solvent, Nippon Oil Co.) = 4:6 ] was used
in place of the foregoing oil vernish (trade name; FD Gloss
OP Varnish-1),
15
Example 4
(a) The procedure of Example 1 was fdllowed axcept that 35
parts of the glycerina was used.
(b) Thea procedure of Example 1 was followed axcept that an
20 oil varnish (trade name; KOF varnish-2, Toyo Ink Mfg. Co.)
was used in place of the varnish (trade name; FD Gloss OP
varnish-1).
(¢)-(e) The procedure of Example 1 wes followed except that

en adjustor [25 parts of 00 Varnish (Toyo Ink MEg. Co.) mixed

23 with 5 part of a jelly compound (Toyc Ink Mfg, Co.)) was used

- 26 =
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counmarin-type, phenyl methane-type, or the |ike. Exanples of the precursors -
of dye include diphenyl net hanes, triphenyl met hanes, bisphenyl net hanes,

‘xant henes, thiazines, spiropyrans, and m xtures thereof. In the present
invention, the wall material used for preparing the mcrocapsul es according

Group Thi & | 4% RAREELPEcEhBnBazneber, 15 peine T ofedF BChEBpROEE "
pol yam des, pol yuret hanes, polgesters,
lenlit;ve spot print.

. .

5 (a) The p:océdure of Example 1 was followed except that 30
part§ of ethylens glycol (Weko Pure Cham. Ind. Co.) was used
in placs of the glycerine.

(b) The prccedure of Examplé 1 was fol;owed except that 00
Varnish (Toyo Ink Mfg. Co.) wes used in place of the oil

10 vernish (trade neme; FD Gloas OP Varnish-1).
(c)=(s) The procedure of Example 1 was followed except that
an adjustor [25 parts KOP Varnish (Toyo Ink Mfg. Co.) mixed
with § part of a jelly compound (Toyo Ink Mfg. Co.)] was used
in place of the adjuster (trade name; FD Reducer-OF), in

15 order to obtain a pressure-sensitive epdt print.

Note: UV drying was not necessary. in Examples 4 and 5.

Exsmple §
(a) A 300ml-closed vessal fitted with a stirrer and

20 connected to a vacuum pump was charged with 80 parts of a 50
% (by wt.) microcapsule-containing dispsersion B and 20 parts
of glycerine (Wakq_Pure Chem. Ind. Co.) while stirring.
(b)-(a} The broceduro of Example 1 was followed to provide &
prelsure-sensitive aspot print.
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. pol ysul f onam des, pol ysul fonates, polyureas, and the |like. The nethod of
maki ng m crocapsul es according to the present invention may be sel ected
fromthe conventional group consisting of an in site.nmethod, an interfacial
pol ymeri zati on, -a coacervation method, an orifice method, and the Iike, ‘The -
m crocapsul e-cont ai ni_ ng wat er - based dlsper5|on according to the present

I nvention mm@ced for exanple, by the in site nethod, wherein a
col or devel oping dye.as .the core material is encapsul ated with a wall
material for (@krdca00mleclosnd: vesagl afhttediwikthyre Fderras Mddehyde resin
made from a precondensate thereof or by reacting nmelamine or urea wth _
f or mal dehyde donnented doe®c yaguup punp was charged with 80 parts of a 50 -

$ (by wt.) microcupsule-containing dispersion C and 20 parts
5 af glycerine (Wako Pure Chem. Ind. Co.) while stirripg.

(b) To the mixture thus obtained was added 20 parts of @

resin for coating use (trade name; Alonix M-150, Toa Gosel

Chen. Ind. Co.) whilg sti::ing.

(c) Water was removed from the mixture at 40 °C in vacuum
10 (about 10 Pa) by maintaining the temperature for cne to two

hours to provide an oil-baiad ink {water content:; about 10 ¥

by weight).

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

oil-based coating liquid thus obtained in (¢), 30 parts of an
15 adjustor for coating use (trade name; Alonix M-10l, Toa Goseil

Chem. Ind. Co.) was added while stirring. '

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

g/m?) with the oill-based coating liquid, and after which the

coating layer was UV-cured tc provide a temperaturs

20 susceptible color developing cup.

Example 8
(a) Tha same as Example 7.
(b) The procedure of Example 7 was followed except that 10

25 parts of a rasin for coating use (trade name; New Frontier

- 28 -
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partiallyhydrol yzed styrene-nal ei c anhydri de copol ynmer having acid

catal ytic and enul sifyi ng-di-spersing functions. The individual preparative.
steps will be illustrated .in detail below (a). The step of blending an oi
vani sh for ink use or a resin for coating use and a sol vent which has an

e on vk bl Koa® Bt G Tl et ket Kl 48 i
ghg‘;rOCaPS“'&.C@f:;,a'Ju,“w,ﬂ; iR e BELALLSE T, ‘Sedd MR
Seiveku Co.), 1 part of a resin for coating use {trade name;
New Frontier PE-400, Daiich Kogyo Seiyaku Co.) and 1 part of
5 a ieuin for qoating use (trade name; Irgacure 651, Ciba-Geigy
Co.) were used in place of the resin foi coating u§e {trade
name; Alonix M-150, Toa Gosei Chem. Ind. Co.) employed in
Sxahple.7.
{(c)-(e) The procedure of Example 7 was followed except that
10 30 parts of an adjustor for coating ﬁse (trade nama; New
Frontier HDDA, Daiich Kogyo Seiysku Co.) was used in place
of the adjustor (trade name; Alonix M-101) employed in
Exanple 7 to provide a temperature susceptible color
developing cup.
15
Exanple 9
(&) The same as Exemple 7.
(b) The procedure of Example 7 was followed except that 10
parts of a resin for coating use (trade name; New Frontiexr
20 R-1400, Daiich Kogyo Seiysku Co.), 10 parts of a resin for
coating use (trade name; New Frontier CSA, Daiich Kogyo
Selyaku Co.), 1 part of a resin for coating use (trade name;
Irgacure 184, Ciba-Geigy Co.) were used in place of the resin

for coating use (trade name; Alonix M-150) to provide a

25 temperature susceptible color devaloping cup.
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14 The sol vent having an affinity for both the surface of a mcrocapsule
wall material and a. vanish or a coating resin are those having both

hydr ophobi ¢ and hydrophilic properties. Exanples of the sol vent include

gl ycerine, ethylene glycol, diethylene glycol, nonoethyl ether, butanediol,

ol otul ar vl ShTUsp ¢ Rhecerodmhind o Faapgn o’ B whHCabl foued [ BodP tmat

i rpai rs and the bl endi ng bec s difficult heca | Labheredt SCosity.

The af finity3foParke Qgr?‘&cégf‘gg/ T g1o% ﬁ@%qaﬂogigsg%’é’a% ﬁ%ﬁ e’r’]&gl

[ ith the i ' of h AN .

nereases wi ;ro;tielrngéﬁ?sgai{]cgufggeyr_o_-Os_eiyaqtruo%l. )I_ Was used in place of
tha adjustor (trade neme; Alconix M-101) employed in Example 7

5 to pro#ide a temperature suscaptible cup.

Example 10
(a) The same as Example ﬁ{
fb) The procedure of Example 7 was fol;owad except that 20
10 parts of a resin for coating use (trade name; E-4, T&K TOKA
Co.) was used in place of the resin for coating use (trade
nama; Alonix M-150) in Example 7.
(c)-(e) The procedure of Example 7 was followed except that
25 parts of an'adjuater for coating use (trade name; 811vér
15 Varnish, TEK TOKA Co.) and 5 parts of an adjustor for coating
use (trade name; Reducer, TEK TOKA Co.) was used in place of
the adjuster for coﬁxing use (trade name: Alonix M-1Cl1l) in
Example 7 to provide a temperature susceptible color
deveaeloping cup.
20
Example 11
(a) The procedure of Exeample 7 was followed except that 30
parts of ethylane glycol {Weko Pure Chsm._Ind. Co.) was usaed
in place of 20 parts of glycerine (Wako Pure Chem., Ind. Co.)

25 employed in Example 7.
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groups of the solvent, considering the nol ecul ar weight; therefore,
di val ent or polyval ent alcohols are preferably enployed. Lower al cohols of
from2 or nore carbon atons may al.so be preferably used because a given
nunber of or nore of hydrophobic groups and a hi gher boiling point are
necessary in order to be converted effectively into an oiL—baseﬁPsgsignr
" For exanpl e, {Pd aThe- pEpeedure of Exanple,J w8 foldrwpd 8XcapPt Fhet 12
et hyl ene glycol or glycerine, nore preferably glycerine, because ethylene
gl ycol and t peritekoZarcreadnnier reanting uss (HTagde,5pRAer COTBPNE8Ner s and
nononers, and the conpatibility of themwith a UV-curabIe-t*pe oi | vani sh
conpri si ng smzéﬁ'.aSh?wachbMtﬂiQe) iapdydéy parts xylens (Wako Pure -
Chem. Ind. Co0.) wers used in place of the resin for coating
5 use (trade name; Alonix M-150) employed in Example 7.
{c)=(®) The procedure of Example 7 was followed except that
25 parts of xylens (Wako Pure Cham. Ind. Co.), 10 parts of
MIBK (Wako Pure Chem. Ind. Co.) and butyl acetate (Wako Fure
Chem. Ind. Co.) were used in place of the adjustor'for'
10 coeating use (trade name; Alonix M-101) employed in Example 7
to provide a temperature -uaceptiblé color developing cup.

Note: UV-drying was not necessary in Example 11.

Comparative Examole 1

15 (a) The microcapsule-containing dispersion A was spray-dried
to provide microcapsule powder.
(b) To 40 parts of the powder was added 80 parts of an

oil-based varnish (trade name; FD Gloss OP Varnish-l, Toyo

Ink Mfg. Co.).

20 (c) To the varnish thus obtained was added 30 parts of an -
adjustor for printing ink use {tradé name; FD Reducer OP,
Toyo Ink Mfg. Co.) while atirring.

(d) The procedure of Example l(e) was followed to provide a

pressure-sensitive apot print.

25
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In a water-based system when a microcapsule wall This is the replacenent
sheet 15 material is covered with a layer of an acidic catalyst serving
as an enul sifying and di spersi ng agent such as a partially hydrolyzed
styrene-nal ei ¢ anhydride copol ymer, the hydrophitic groups pr ot rudi ng from
the surface |l ayer of the mcrocapsule wall nmaterial, i.e. carboxyl groups
here, are boAREBRARAY] = aBuées by neans of hydrogen bonds. However,

when a sol vent haVing both'hydrophoblc and
(a) The microcapsule-containinq dinpersion was spray-dried

to provide microcapsule powder,
'(h) To 40 parts of the powder was added 80 parts of a resin
5 .for coating use (trade name; Alonix M-150, Toa Gosei Chem.
Ind Co.) while atirring.
(c) To the mixture thus obtained was added 30 parts of an
ﬁdjuster for coating use (ﬁradc name; Alonix M-101, Toa Gosei
Chemical Co.) vhile stirring.
10 (d4) The procedure of Bianpla 7(e) was followed to provide a

temperature susceptible color developing cup.

The velues (Table 1) stated in the Examples 1 to 6 and
Comparstivs Example 1 were determined as follows:
15
1. Evaluation of coloring on the pressura-sengitive spot

print:

. A, Coloring test by a forcer: Typing was ccnducted under
20 a medium pressure. Tha value was determined by
measuring color developed concentrations of printed
letters on a five individual parts of the carbonless
pabar stacked on top of each other. The stated values
are based on five individuel measurements.

25 .
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hydrophilic properties is added to such a water-based di spersion, the
hydr ophilic groups of the solvent are bonded in the hydrophilic groups of
the acidic catalyst by neans of hydrogen bonds while maintaining the water
| ayer on the m crocapsule wall naterial; therefore, the solvent is :
attracted with its affinity to both the conponent of the oil-based ink and
the surface of th8:nFereFApgutestby eatendaging ralis Acrarbopipgsyprper
Taki ng into account ‘the m ni num amount of sol vent necessary for securing’
the affinity for compesed ofutwacparts were nressesd by.gelpadapingerolls
considering the inmpairnment of coating properties of the resulting -
conposi tion in thénipepraseurs: ah Kglinch hnand thie colesndevebeppdef erred
anmount

concéntrations were measured. The color developed

5 concentrations stated in Table 1 are relative velues to
those (as 100) obtained in Comparative Examples 1. The
higher the value, the highet the color developed

concentration.

10 2. Evaluation of microcapsule breakdown rate for a .

pressure-sansitive spot print:

A. The valua was determined by measuring the amount of
fres oil spilled from microcapsules by means of a
15 high-pressure liquid chromatography et 70 °C after the

fres oil was extracted by THF (tetrah&drofuran).

B. The values were determined by measuring coloring
concentrations of a developer-ccated printing sheet at

20 80 °C seven days after it was spot printed.
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of solvent added to a m crocapsul e-contai ni ng wat er-based di spersion is
between 5 % and 100 % by wei ght, preferably 20 % and 85 % by wei ght, nore
preferably 30 %-and 70% by wei ght, based:-on the total solid weight of the

di spersion. The oil varnish for printing ink use or the resin ~16 for
coating use (or nonvol atile vehicle conponent) is a main conponent .of an
oi |l -based printing ink or an oil-based Ag liquid, respectively. In the

present invention, theTestsrforcsemtessutdaanaitivedspot poinbsiti on
varnish is . -

Evaluation ¢of Coloring | Evaluation of
i ' | Microcapsule Breakdown
Rate (%) '

Tagt 2-A Taest 278

Example 2

Example 3

! Example 4

| Example §

10 { Example 6

Comparative
Example 1

The following comparative evaluation wag
15 conducted for Examples 7 to 11 and Comparative Example 2.

Table 2 shows the results.

A. Evaluation of color fading: The appearance of
preprinted patterns under the coating was observed

20 visually after water (50 °*C) was poured into the cup.

B. BEvaluation of coloring: The disappearance of
preprinted patterns under the coating was abserved
visually, after water (20 °C) was pﬁured into the cup

25 instead of water (50 °C).
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sel ectively renoved by vacuumdistillation; therefore, the boiling point of
the vanish or the resin is higher than that of water. Varnish or vehicle
resins of this kind are prepared fromacrylic acid by esterification or
etherification in order to give at |east one unsaturated bond. Exanples of"

t hese vani shes ing DSAh UL At m% JOners of
met hyl acryl ate, et h%ﬁ’ acry g?ngb?ta 9&’% esteér't;l %?aa poly ﬁ?entq‘zﬂcohol

I ,
o0l yet hel -1 ype acryeriea B 40, 5 b8! e rfe ARsbds AP AL,

drying oil incl ud| %\J%ﬁ}eed oil and tung oi | of whi ch t he maj or corrponents
are oleic acid, lin acid, linoleic acid, - sem-drying oil such as
soybean oil, and ' : '

5 Table 2 |
Evaluation of the Coated Surface of a Mug

Color Fading .Coloring

§ Example 7 Uniform fading | Uniform
speed, coloring
Completaly . | speed,
appeared Completely
_pattern covered
o pattern
10 Exanple 8 Uniform fading the same as the same as
speed, good the above the above
_fading, clearly "
appsared
pattern
Example 9 the same as the | the the sam@ as
above the the above
Example 10 the same as the | the the same as
above the the above
Example 11 the same as the | the the same as
above the above the above
Comparative | Uneven fading Covered Rough
15 Example 2 spead, patter, lack surface with

insufficiently of uniformity no gloss
appeared in coloring
pattern speed

The individual average particlae sizes of the

microcapsules in the oll-based coating liguids obtained in
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non-drying oil such as castor oil. These oxidative polynerization-type

vani shes conpri se m xed glycerides of an unsaturated fatty acid. Further,
taking into account of the flexibility for producing a variety of .oil-based
printing i.nks:or oil-based coating liquids, phenolic resins; pol yester -

e e et AR e
of solvents aia&c%h%%% Ls|20|%ain£nlufn the corrasponding water-based
dispersions, and the fl.xihility or strength of the
microcﬁpsule wall m#tﬁrialéiwas equiv&lant £o those of the
5 original,

In contrast to the foregoing, microcspsules
cbtained in Comparative Examples 1 and 2 formed secondary
particles through coagulafion, and their average particle
ailzes incteaaed to about 30 ym (max. 100 um). 1In gdditionj

10 the microcspsula wall material became brittle through
hardening at the drying temperature.

As for the ylelds of microcapsules obtained in
Examples 1 to 11, the individual values werse all 100 %, while
in both Comparative Examples 1 end 2 the vélues were about 70

15 %, showing that a substantial amount was lost upon

spray-drying.

Example 12

In a 300m1-cloaod'vessel fitted with a stirrer and
.20 connected to a vacuum pump, 200 parts of an agueous 5-% (by
wt.) styrena/maleic anhydride copolymer solution {(pH;4.6)
containing a small amount of NaCH was prepared, and 200 parts
of a p-rfume solution was added under heating while stirring
to provide an emulsion {avérage particle size; 2 um).
28 To the emulsion was added 60 parts of &
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xyl enes, n-butyl acetate, isobutyl acetate, high-boiling aliphatic
hydrocarbons such as n-paraffins, iso-paraffins, cycloparaffins, and

al kyl benzenes. In the liquid mxture, the solvent having both hydrophilic
and hydr ophobic properties is attracted with the- affinity to both the '

surface of the_m crocapsul e .wall material and the wvarnish or th sip for
coating use, welaming/ formaldehvde Rracendensals é;ﬁ%@héFi&rgﬂgtﬁg BEIFEased
system by neans of the sol vent which has been attracted to the surface of
the ni cr ocapSOTe tR howgser | 80 PBRES PESENG I ¥ LB ¥Y-Apl acenent from an

wat er - based system of nicrocapsules to an oil-based ogne. (h) Themiggg of
repl aci ng a wicrocspsidesponsaiping dispersion thus obtained were

with 20 parts of glycerine while stirring. The procedure of

5 Ekample 1 was followed exqupt that 20 parts of an oxidative
polymerization-typo oil varnish ﬁas_usad in place pf 20 parts
of the UV-curable-type oil varnish in Exemple 1 to provide a
microcapsulae-containing oil ink, the microcspsules being
£illed with perfumn.

10 The surface of'n sheat substrate of synthatic paper
was printed with the ink (2 g/m’, dry base) thus obtained at
@ printing apead of 500 ft./min by a letterpress offset
rotary printing machine to provide a post card having a
coating layer containing the perfumed microcapsule-containing

15 1ink,

As shown in Figs. 4 and 5, the perfumed post card
according to tha present invention 21 is composed cf a sheat
of synthetic paper 22, & coating layer 23 comprising
microcapsule-containing cil-bagsed ink, the microcapsules

20 being filled.with perfume as the cdre material of the

microcepsules, and a preacribed printing 24.

Examplea 1
In 8 300ml-closed vessel fitted with a stirrer and

25 connac?ed to a vacuum pump, 200 parts of an aqueous 5-% (by
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m crocapsul es-to an oil-based system by vacuumdistillation of the water
present in the water-based systemwhile nalntalnlng the mcrocapsules in a.
state of primary particles: Wen glycerine (b.p.; 290 C) is used as the
sol vent having an affinity for both the varnish or coating resin and the

e Lal) ARSI AT AR 16)
(under about ontatndy a Gnaly shdunt of NaokRes ‘Srepared, ‘dnd 200 perts
‘of a taMperature indicating agent aolgtion ﬁas added under
heating while stirring to provide an enulsion (everege
5 particle size; 2 um).

To ths-gmulsion was added 60 parts of a
melamine/formaldeshyde precondensats while stirring at 75 °C
for two hnur#._ 80 parts of the 50-% (by wt.) |
‘microcapsula-containing disparsion thus obtained were mixed

10 with 20 éarts of glycerine while stiriing. The procedure of
Example 1 was followed to providg a microcapsule-containing
oil-based ink, tﬁe microcapsules being filled with the
temperature indicating agent as the core material of the
microcapsules.

18 The surface 6f a sheet substrate of plastic was
printed (3 g/m dry base) with the ink thus obtained at a
printing speed of 300 £t./min. by a lithographic offeat
rotary printing machine and a Uv-dryar to provide a
temperatura-sensitive ID card having a coating layer

20 comprising a microcapsule-containing oil-based ink, the
microcepsules being filled with the temperature indicating
agent as the cors material of the microcapsules.

Figs. 6 and 7 show the resulting ID cards. The
temperature indicating ID card 31 according to the present

25 invention comprises a shest of plastic 32 and a coating layer
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18 from30 to 70 C. Wen the tenperature is higher than 70 [err]C, the

oi | -based coating liquid tends to separate fromthe m xture. The final
amount of water in the mxture is adjusted to within the range of from5 to
15 [err] weight, preferably from8 to 12 % by weight. dycerine is

t | ar| t bI
brevent tne’ i ce B iy SeeRaBRiLuSatte (Rid A NS 0¥, el
formation of a dried f|In1 n,the liquid face when .t he
evapor at ed affIIRGaRRR gﬁﬁ@& H’é&E@aﬁg%t?oW SRl %@Wﬂ ed
'([)ELS Elbtg;r ﬁecl? shows tg‘_g, m croc%gstglriacong ni n&&lééa%aa% desc'oaatl n%mtg_w d

tape 34 and a prescribed print 35.

(Effect of the invention)

According to a method of the present invention, it
is possible to convert a microcapsule-containing watar-baéed
dispersion into a microcapsule-containing oil-based system
10 without impalring the strength and flexibility of the

microcapsule wall material in a sfate of primarily
microcapsule particles intact:; therefore, many of the
problems asscociated with conventional processes, such as
coagulation of microcspsules, breakdown of microcapsules, low
15 yield of product, or high investment costs cen be
circumvented by using the method according to the present
invention.
Particularly in printing field, the oil-based ink
according to the presant 1nventidn can be used by a
20 conventional printing process, regardless of the kind of
printing paper employed, without the use ¢f a desensitizer
which has hitherto been used for partial prevention of
coloring. Both UV-curable and oxidative-polymerization-type
inks may be prepared. In addition, when printed onto a

25 surface of a sheat of paper, the printing ink according to
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present invention. A varnish 15 for printing ink use and a sol vent 14 which
has an affinity to both the varnish 15 and the surface |ayer 13 of the

m crocapsul e wall material 12 were bl ended with a microcapsul e-contai ni ng
wat er - based di spersion, after which the water is renoved fromthe m xture -

P o oS ORI Ak At BB B HEelR o
m orocapsul - coa! 3! B9t L BBREl e Shbeisied aBeh hBEL sBRRERE roimg
Lhe aforesal doghgts ae%%'géuﬁé”sﬁm”'g?& B o o8y 54
ITustrated lgcgggalkgbelo%go p:nsont inveﬁtion are surrounded and fixed
5 with an ;nk material; therefore, there is no need to use any
protective agents, and more distinctive coloring takes place..
| The micrqcapsﬁla-containing-oil-hased ink accofding
to the present invention can be preparad by converting a
microcapsule-containing watar-based system, which contains an
10 objective hydrophobic matarial as the core material of the
microcapsules, into s microcapsule-contsining oil-basad
printing vehicle asystem without impairing the original
strength and flexibility of the microcapsule wall material,
Thus, the ink composition according to the invention can be
15 handled.similarly to the conventional oil-based printing ink
such as UV-curable-type and oxidative-polymerization-type
printing inks; therefors, the coating layer paralleled
selactively to a prescribed print may be formed freely on a.
specific area of various kinds of sheets by a conventional

20 pressure transferring-type printing machine.
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This is the repl acenent sheet 19 The nicrocapsule containing oi | - based
printing.ink accordi.-ng to the present inventio eﬂHasaeenReplaced
simlar manner as for conventional ink. prepared by an |nk m

case, even when the mcrocapsules are pressed onto a prlntl

printed by neans of a roller, the capsules may be transferred and bonde
contact onto WERE obS GRMEMER KB t hout breakdown. When a materi al SU|tabIe

for the doctor bl-ade is suitably selected, the mcrocapsul es
1. A microcapsule-containing oil-based coating ligquid

compriasing an oil varnish for ink ugse or a resin for coating
use, and microcapsule particlas filied with a hydrophobic

5 core material and individually dispersad in the vernish or
the resin, said coating liquid further containing a aolvent_
which has an affinity for both the varnish or the resin and
tha surface layer of said microcapsule wall matarial in a
state of having baen attracted with the affinity to both the

- 10 varnish or the resin and the surface layer of the

microcepsule wall material.

2. A microcapsule-containing oil-based coating liguid claimed
in claim 1, wherein said solvent is a lower divalent or

15 multivalent alcchol.

3. A microcapsule-containing oil-based éoating liquid claimed
in claim 2, wherein said slcohol is selected from the group
consisting of glyc.r;n., ethylene glycol, diethylene glycol,

20 monoethyl ether, butanediol, propylenae gl&col, and propionic
acid pentadiol. '

4. A method of preparing a miczocepsule-containing oil-based

coeting liquid, which comprises mixing a

25 wmicroocapsula-containing water-baeed dispersion with an oil
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may al so be handl ed wi thout breakdown in a simlar rrannermghgehgasBeenReplaced
conventional printing ink during the course of intaglio pr
kinds of printing inks corresponding to the conventi onal ik !u“‘
those for letterpress printing, flat sheet printing, scree I'ng, and
the like may be prepared freely. Thus, the resulting.
m cr ocapsul e-variahi for pinktuse amla aeadmdfog twtm-rnmug iveeemridm has
a good printability and forns a dried coating layer on a printing sheet in
whi ch t he mi csolemst|wisldha\has e asfinddybfoecobbent tha heaymiah ioxy thek
according to the invention also has a suitable flow and drying
char act eri st | zesifrosnd xehe | syrfage Jayert b!l thél micodmapeike ivelilcs, the
printing inks are _ -
matariel, and temoving the water in the mixture by
§ distillation in vacuum to convert said microcapsules in a
water-based system into microcapsules in an oil-based system
in 8 state of individually dispersed microcapsule particles

intact.

10 S. A method of preparing a microcapsule-containing oil-based
coating liquid claimed in claim 4, wherein the amcunt of said
solvent is mixed with tha microcapsule-containing water-based
dispersion in the range of from 5 to 100 % by waight, based
on the total solid of tha microcapsule-containing water-based

15 dispersion.

6. A sheet printed in a selected area with a
microcepsule-containing oil-based ink comprising microcapsule
particles filled with a hydrophobic material and individually
20 dispersed in an oil varnish for ink use or a resin for
aoating use, and a golvent which has en sffinity for both the
varnish or the rasin and the surface layer of the
microcapsule wall materisl, in a state of having been

attracted with the affinity to both the vernish or the resin

25 end the surface layer of the microcspsule wall material.
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transferred with ease froman ink fountaln to a vibrati ngnik GhekiGias B&hR
the ink is distributed easily and further transferred MAt ody
to be printed froma printing matrix. |In addition, ow ng mgm m
20 characteristics, a fully dried coating | ayer nay be obt
sem -solid ink wthout problens. The formation of coating |ayer by printing
~with the m crbcapsshant olainehdroclatinsé phersimpaidk hydrophobile t her
illustrated in detail hereinbelow in conjunction with
material is selected from the group consisting of dya,
pigment, perfume, liquid crystal, a chamical agent, a
solvent, a plasticizer, a temperature indicating agent, and

5 an adheaive.

8. A sheet claimed in cleim 7, wherein said hydrophobic

material is dye.

10 9. A sheet claimed in claim 6, wherein said hydrophobic
material is color davaloping dye and the sheat is used as a

pressura-sensitive duplicating sheet.

10. A method of making the sheet claimad in claims 6§ to 9,
15 wherein said method comprises forming a coating layer with
said nicrocapsule-containing oil-based ink on @ selected area

of a sheat by a pressure transferring-type printing machiqe.

11. A duplicating printing shest composad of at least one

20 sheet having a developer layer on a desired area of one side
and a color former layer on sz selectad area on the other gide
of the sheet, wharpin the color former layer is formed by
coating a micracepsule-containing oil-based ink which

comprises microcepsules filled with dye and a solvent, the

25 microcepsules having been dispersed individually in an otl
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- Fig. 2. A microcapsul e-containing oil-based printing ink 41 thus prepared
is printed onto a selected area of a sheet substrate 46 by a pressure
transferring process, for exanple, a letter offset rotary press 45 of
noderate speed while the anount-of dried ink is regulated, ‘whereby a '
printed. sheet 49 partially covered with a coating |ayer 48 conprising of

t he m crocapswaentsintfomiink aide, bandd thak soiwveht bevingcuearhratkpacted
UV-dryer 47. Further, nuneral 42 designates a plate cylinder; 43 designates
a rubber bl ankith cits neitfindry ol bothi ¢het varnish nsnd sthe nsunfacalcaysthe

m crocapsul e-contai ning oil-based printing ink according to the present
invention nmayof i tiow'imictocepesle wall material,

This Sheet Has Been RTIlaced
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simlar manner as for conventional ink; therefore, they may al so be used in
many specific fields, for exanple, in the other printing field, such as
glass printing, printing by use of elastic transferring base, cell ophane
printing, alumnumfoil printing, printing for printed circuits and
integrated circuits, “and i ntunescent printing as well as the printing for a

general printing sheet of paper, synthéﬂﬂﬂnp er or This is the repl acenent
sheet Date: 2 4 OCT 1995 21 ' :

A microcapsule-contnining oil-based coating liquid
wherein the coating liquid comprises a hydrophobic core
material-containing microcaﬁsule particles dispersed

5§ individually in a state nf primary particle in an oil varnish

| for ink use or a resin for coating use, and a solvent having
an affinity for both the varnish or the resin and the surface
of the microcapsule wall maﬁer;al'in a state of having been
attracted with the affinity to both the varnish or the resin

10 and the surface layer of the microcapsule wall material. The
preferred solvent is a lower divalant or multivalent alcohol.

A preparative method of the foregoing coating
liquid by utilizing vacuum distillation is also proposed.

A gheet, like a duplicating sheat of paper coated

15 with the foregoing oil-b;lad coating liquid is further
provided.

According to the present invention, a water-based
microcapsules system can be advantagecusly converted into an
oil-based one without coagulating the primary microcapsule

20 particles. Thaere is no hardening and breakdown of the wall
material during the process, and the 5riginel strength and
the floxibility of the microcapsule wall material can be -
ratained intact. Convenxional'pressure tranaferring-type
printing machine may be employed to printing a salected area

25 of the sheéet.
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plastic film The present invention will be further ‘illustrated herein
bel ow i n conjunction with Fi'g. 3 which shows a duplicating paper conposed

of three sheets. Fiig. 3 illustrates a sectional schenmatic representation of
a duplicating sheet 1 of paper conposed of three sheets .of fine papers, '
i . e. an upperRki nting sheet of paper 2, a |ower printing sheet of paper 4,
and an internESmsge'@rintrng sheet of paper 3. These individual sheets 2,
3, and 4 are Stirwdtfed together at their ends with an aid of an adhesive 5a,
5b, and can be separated by neans of perforations 6a, 6b, 6c provided in

the inside of stitchidQ dded3 Kcblor-formi® Iidyel378cdilprising

AN

o IIR2BI4 5

Fig.3
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mcrocapsule particles 10 filled wth a col or devel opi ng dye 11 and

di spersed individually in an oil-based printing varnish 15 is provi ded by
printing on a correspondlng dupli.cating area of the back of the upper
printing sheet-2 in-the vicinity of the perforation 6a. The surface of the
I nternmediate printing sheet 3 is totally covered with a conventi onal '
devel oper |ayer 8a, while a color forner layer 7b is provided on the back
by printing in the corresponding duplicating area, the color former |ayer-
7b conprising the sane conponents as those of color forner |ayer 7a. The
surface of the lower printing sheet 4 is totally covered with a devel oper

| ayer 8b conprising the sane conponent as those This is the replacenent '

Fige
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22 of the devel oper |ayer 8a. Thus, when letters-are printed by neans of,
for exanple, a ballpoint pen on the duplicating area, a color reaction

t akes place on the correspondi ng devel oper |ayers thereof, whereby the sane
letters are duplicated on the | ower and nedi um sheets at the same tine.
Further, it is difficult to visually observe the presence of the coated

: n1crocapsu|e contai ning oil-based coating l'iquid layer on a printing sheet
of paper. One of the confirm ng nethods is a nethod conprising utilizing an

Fig.4 o ' Ny

Please scratch !f
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aci d- base indicator, such as Methyl Red, Tetrabronophenol, -or Brom Cresol

G een, which 'induces a color reaction in a pH of the printing substrate of
paper. In this case, an indicator diluted with dichloronethane; ethyl

al cohol, or propyl alcohol and sealed in a pressurized bonbis used for
detecting the presence of the coating by spraying it on a printing sheet of
paper, resulting in a change in color on the coating |ayer. The invention
will be further illustrated in detail but in no way limted by the
foll ow ng exanpl es. Preparation of m crocapsul e-containing di spersion A
(mcrocapsules filed with a color devel oping dye to be used for a

car bonl ess paF'g!G | | 27
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SPECIFICATION
TITLE OF THE INVENTION
MICROCAPSULE-CONTAINING OIL-BASED COATING LIQUID, INK, COATED

SHEET, AND METHOD OF PREPARING THE SAME

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a method of
converting a mxcrocapSule—containing wa%er-based dispersion
into a mlcrocapsﬁle—centaining-ellr;esed 1nk or  oil-based

coating liquld w1thout coagulatlng the,indivldually dispersed

primary mlcrocapsule particles. Hﬁf;j;FTL”W

More precisely, the method comprises blending a
microcapsule-containing agqueous dispersion with a solvent
such as glycerine which has an affinity for both a varnish
for printing use or a resin for coating use, and the surface
of the microcapsule wall material, and with an oil-based
coating liquid comprising the foregoing oil vernish or resin,
and removing the water present ih the resulting mixture.by
vacuum distillation to convert the microeapsules in a water-
based dispersioﬁ into those in an oil-based system without
epagulating.the primary dispersed microcapsules in order to
26btain a microcapsule-containing oil-based coating liquid.

Examples of the'foregoing oil-based coating llquid
comprising an oil varnish for ink use or a resin for ceﬁiing
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mel am ne-f or mal dehyde precondénsate,(trade nane; Sumrez Resin 513,

Sum tonmo Chem cal Co.), thereafter the mxture was stirred at 75 [err]C for

two hours in order to provide a m crocapsul e-containing dispersion A for

carbonl ess paper use. Preparation of m crocapsul e-containing dispersion B

(mcrocapsule filled with a col or devel opi ng dye for a carbonl ess paper

use): In 200 parts of an aqueous 7-% (by . +- styrene/ mal ei ¢ anhydri de

copol ymer (trade nane; Scripset-520, MnsarRt Co.) solution (pH 4.6)

cont ai ni ng aisaraihchude nhetiadiytH oedexi vl wesl, 18Aryphic Jdefivatives,

al kyl napht hal ene (trade name; KMC-113, Kureha Chem Ind. Co.) and 6 parts

of Crystal \iied glycerides of an unsaturated fatty acid, and the like.

The present invention further relates to a sheet,

in particulér to a pressure-sensitive printing sheet of paper
(noncarbon-type duplicating printing paper or so-called
"carbonless paper") with a coating layer comprising a
microcapsule-containing oil-based ink on a selected area of
the printing sheet of paper, synthetic paper or plastic film,

and to a method of preparing the same.

,;/.__ . ) . .

2. Background Art-f” ;f'

-

Methédé for preparing microcapsule$ are now applied
in many industéial”éféas for encapsulafi;g Aéteiials, such as
dye,.perfﬁme, liquid crystal, pigment, solvent, adhesives to
make these core materials easier to handle and to maintain
their performance for a long period of time. These core
materials are usually encapsulated in a water-based system;

- therefore, microcapsules in such a water-based system are
very difficult to convert directly into an o0il varnish or a
resin-based coating liquid.

If a microcapsule-containing water-based dispersion
could be directly converted into an oil-based one, such a
process or an oil-based dispersion thus obtained could be

applied for various kinds of fields such as roll milling of

plastics such as polyvinyl chloride. Particularly, in the
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~ Lactone under heating while stirring to provide an enul sion (average
"particle size; 1.5 pm). To the enul sion was added 60 parts of

mel am ne-f or mal dehyde precondensate (trade name; Sumrez This is the
repl acenent. sheet Date: 2 4 OCT 1995 24 Resin 513, Sum tonp Chem ca
Co.), thereafter the mxture was stirred at 75 [err]C for two hours in
order to provide a m crocapsul e-containing di spersion B for carbonless

paper
printing field, especially in a field of preparing preeeusre

sensitive dﬁbulicating éheets, a special desensitizing
printing ink capable of preventing coloring has hitherto been
coated on a selected area of the sheet for making a
carbonless she;t of paper or self-coloring sheets: bowever,
in this case, when a color former core
microcapsule-containing oil-basgd printing ink is used,
direct printing for a selected area on the printing.sheet
will be possible preferably, even on a sheet of thin paper,
sandwiched paper,'or synthetic papei, these papers having
never been printed before, as well as fine paper by utilizing
the conventional desensitizing-printing unit untouched.
Conventiénal microcapsulation of dye Aas been
carried out in a water—based'system; therefore, the resulting
dye core microcapsule-containing-ink is of a water-based
composition, and has been limited in its uses. When a
carbonless sheet of paper is made by coating a selected area
of the sheet by flexographic printing with a color-deVeloping.
dye core microcapsuié-containing water-based coating liquid,
the coating layer shrinks upoﬁ drying and sometimes causes
wrinkles éround the printed area because of alnecessity of
drying; therefore, such a water-based coating layer is
difficult to apply freely. Such problems associated with the
use of a microcapsule-containing water-based material have
usually been circumvented by coating the entire surface with
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use. Preparation of mcrocapsul e-containing dispersion C (mcrocapsule

filled wth a tenperature indicating agent): In 250 parts of an aqueous 5-%

(by wt.) styrene/ mal ei c anhydride copol yner (trade nane; Scripset-520,

Monsant Co.) solution (pH 4.6) containing a small anount of NaCH was

di ssolved 9.5 parts of Crystal Violet Lactpne, 9.5 parts bisphenol A and

231 parts of nyristyl alcohol under heatirgy thereafter added 250 parts of

a tenperature indicating agent maintained at 50 [err]C to provide an

emul si on (avehedbayer tof| @ coXer formgr By méenenod sammimskmiifled andpart s

of nel am ne-formal dehyde precondensate (trade nane; Sumrez
thereafter, applying a desensitizing ink on the unnecessary
areas in order to prevent coloring. This is obviously
tedious. In addition, when the amount of the desensitizing
ink is insufficient and the printing is uneven, coloring
takes place due to the inefficient preventing effect, showing
that a large excess of desensitizing ink is necessary. Owing
to the higher tack and lower flow of the desensitizing ink
comparing with other conventional ink, it becomes necessary
for a specifically designed unit to increase the amount of
the desensitizing ink to be printed or the printing speed
needs to be lowered, indicating higher operating costs and
lower productivity. Further, the amount of
microcapsule-containing water-based ink to be coated is
usually limited to the range wherein curling of the sheet
does not take place.

On the other hand, when a plastic sheet is printed
with such a microcapsule-containing water-based coating
liquid, setting properties of the coating (i.e. fixing,
curing, etc) becomes unsatisfactory; showing that plastic
sheets can not be employed for such a purpose. A sheet of
art paper, coat paper, gravure paper, synthetic paper, thin
paper, or sandwiched paper likewise has been found to be

actually difficult'tq use for making an upper printing or

intermediate printing sheet of a carbonless sheet of paper.
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Resin 513, Sumitonmo Chemical Co.), thereafter the m xture was stirred at 70
[err]C for two hours in order to provide a the tenperature indicating agent
core m crocapsul e-containing dispersion C. Exanple 1 (a) A 300ni -cl osed
vessel fitted with a stirrer and connected to a vacuum punp was char ged
with 80 parts of a 50 This is the replacengnt sheet Date: 2 4 OCT 1995

25 ' -

In order to circumvent these problems, a process
has been practiced, wherein dried microcapsule powder with
good flowability is milled into an o0il varnish or a resin for
coating use after a microcapsule-containing watei—based
dispersion is subjected to a conventional spray drying to
obtain the dried microcapsule powder, because a
microcapsule-containing water-based dispersion cannot be
converted directl§ into an oil-based varnish for printing ink
use.

In this spray drying process, however, it becomes
necessary to increase the amount of ink to disperse the

- powdered microcapsules to obtain ink of suitable flowability.
As a resﬁlt, itlis.difficult to achieve high concentrations
of microcapsules, indicating a problem of insufficient
coloring.of the resulting print. Besides, the primary
microcapsule particles are sometimes converted into secondary
particles by coagﬁlationiupon spray drying in the presence of
a dried emulsifying agent derived from and used in the |
original_polymerization system for preparing the microcapsule
wall. A dried solid film of the emulsifying agent covers
around the surface of the secondary particles. Because of
this wrépping, the particle size of the coagulated secondary
particles increases by a factdr of, for example, from several
to several 10, unpreferably. These large secondary particles

have to be subjected to crushing to provide particles with a
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% (by W.) mcrocapsul e-contai ning dispersion A and 20 parts of glycerine
(Wako Pure Chem Ind. Co.) while stirring. (b) To the resulting mxture was
added 20 parts of a UV-curable oil varnish (trade name; FD doss OP -

Varni sh-1, Toyo Ink Mg. Co.) while stirring. (c) Water was renoved from
the m xture at 40 [err]C in vacuum (about 10 Pa) by maintaining the
tenperature for one to two hours to provide an oil-based ink (water
content; about 10 % by weight). (d) To the—6il-based i nk was added 30 parts

of an adj ust @k, iHab 1Y iaVdrdhd Hartald A% B8 essD thewl Qe LinlP prE®ey-duly

Mg. Co.) while stirring in order to adapt it for the specific printer to

be enployed. 1egs than 1 pm in order to obtain suitable printability.
Further, the microcapsule wall.material becomes brittle by
hardening upon spray drying and the walls of the secondary
particles are broken down with ease upon the crushing. As a
result, when a carbonless sheet of intermediate paper coated
"with a color developing dye on the back and a deveioper on
the surface is made, the color developing dye of thg core
material freed from encapsulation penetrates into the fiber
matrix of the paéer while causing coloring of the surface
which has been coated with the developer unpreferablf.

In such a process, in addition to high costs due to
the necessity of installing a spray dryer, a blénder,
crushing rolls, and the like, the productivity becomes too
low because a substantial amount of microcapsules is lost
upon spray drying, wherein a diluted microcapsule-containing
water-based dispersion, for example, a 5% dispersion has to
be reluctantly employed in ordér to bring the particles
closer to primary particles.

So-called "Flushing Process" has bgen practiced in
the ink manufacturing industry to convert a water—bésed
colorant into én oil-based colorant, wherein the process
comprises mixing a cake-like colorént with an o0il wvarnish,
elevating the temperatﬁre to remove the supernatant water by

decantation, continuing heating and vacuum distillation of
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(e) A pressure-sensitive spot print having a UV-dried coating layer (dried
I nk anmount; 3 g/ nR) was obtained by printing on the back of an upper sheet
of foam fine paper (40 Kg of ream weight) and on the back of an

i nt ermedi ate duplicating sheet of paper (40Kg of ream weight) (trade name;
C 40, Fuji FilmCo.) by uSing the oil-based ink thus prepared at a speed of
20 neter/mn by a printer, in order to obYain a pressure-sensitive spot
print. Exanple 2 (a) The procedure of Exanple 1 was followed except that 30

parts of thg gl ¥eeIhNg: VaZclielo dBhdelt LRE FEPLASIELS EbESkant into

an oil-based one. When a colorant-containing water-based
dispersion is directly employed, problems associated with
solidification pf the colorant, separation from the varnish,
foaming upon evaporation, or bumping, and the like arise;
therefore, tﬁe dehydrated cake-like colorant is usually
employed after the colorant contained in the water-based
dispersion is filterized and pressed.

Such a "Flushing Process" has been found to be not
practical for application to the present invention, because
the foregoing cake-like colorant particles consist mainly of
doagulate§ secondary particles, and have to be further
subjected to crushing by means of, for example,.a crushing
mill to provide it with suitable printability.

SUMMARY OF THE INVENTION

Thus, the first aspect of the.present invention is
directed to a method for converting directly a
microcapsule-containing water-based dispersion into a
'micrécapsule-containing oil-based coating liquid without
coagulating the original primary microcapsule particles, and
without impairing the elasticity and strength of the
microcapsule wall material.

The second aspect of the invention is directed to a
sheet and a method of making the same, wherein the selected
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26 (b)-(e) The procedure of Exanple 1 was foll owed except that an oil-based
varni sh (trade nane; Recarton OP vanish No. 6, T& TOKA Co.), and an
adjustor for printing ink use (trade name; UV 161 Reducer, T& TOKA Co.)
were enployed, in order to obtain a pressure-sensitive spot print. Exanple
3 (a) The procedure of Exanple 1 was followed. (b)-(e) The procedure of

Exanple 1 was foll owed except that a m xe i1 varnish (viscosity; 100 Pa.
s/ 25[err]C)-[a rosin-nodi fied phenolic resin: petrol eum hi gh-boiling
'sol vent area of the sheet has been coated freely with a layer

comprising the foregoing microcapsuie-containing oil-based
ink by a conventional pressure transferring-type printing
machine. The foregoing microcapsﬁles have been filled with
an objective material.

The further aspect of the present invention is
directed to a method of making a carbonless sheet of paper,

' wherein the carbonless paper is made by forming a coating
layer comprising a color former—contaihing microcapsules on a
selected area paralleled to the prescribed print on the sheet

‘ of paper by a conventional préssure transferring machine, the

sheet being of all kinds of paper.

A method according to the present invention
comprises blending a microcapsule-containing water-based
dispersion with a solvent, preferably a divalent or
multivalént alcohol which has an affinity for both a wvarnish
or a resin for coating use and the surface of the
microcapsule wall material, in order to bind the hydrophilic
group of the solvent to the surface of the microcapsule wall
material with the affinity, further blending the resulting
solution with the 0il varnish or the reéin for coating use-as
the main component of an oil-based ink or oil-based coating,
together with auxiliary components in order to bind the

microcapsules to the varnish or the resin with the affinity
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(trade nane; No. 7 Solvent, N ppon Gl Co.) = 4:6 ] was used in place of
the foregoing oil varnish (trade nane; FD d oss OP Varnish-1). Exanple 4
(a) The procedure of Exanple 1 was followed except that 35 parts of the

gl ycerine was used. (b) The procedure of Exanple 1 was followed except that
an oil varnish (trade nanme; KOP varnish-2, Toyo Ink Mg. Co.) was used in
pl ace of the varnish (trade nanme; FD A os9OP varnish-1). (c)-(e) The
procedure of Exanple 1 was foll owed except that an adjustor [25 parts of 00

Var ni sh (Topd ithie Mygrofhobid gedwup of Theasblokent whlikch daspdeeh GBuyd | nk
Mg. Co.)] was used

to the surface of the microcapsu;e wall material, and
furthermore, removing the water presént in the
microcapsule~containing water-based dispersion by vacuum
distillation to convert the water-based dispersion into a’
microcapsule~-containing oil-based coatihg liquid without
coagulating the individual particleé and without causing
solidification, foaming, phase separation or bumping.

A shéet according to the present invention is made
'by a method comprising forming a coating layer gomprising a
microcapsule-containing oil-based ink thus obtained 6n a
selected area of the sheet by a pressure transferring
printing-machine. The microcapsules, which are'prepared in a
water-based system, have been filled with a hydrophobic core
material,. such as dye, pigment, perfume, liquid crystal, a
chemical agent, solvent, a plasticizer, a temperature
indicating agent, br an adhesive.

A method of making a carbonless shéet of paper
according to the presént invention comprises forming a
coating layer éomprising a microcapsule-cdntaining oil-based
printing ink on a selected area of the sheet of paper by a
pressure'transferring printing machine, wherein the oil-based
printing ink is prepared by the foregoing method of the

present invention from a microcapsule-containing water-based

dispersion, the microcapsules having been filled with e.g. a
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27 in place of the adjuster, in order to obtain a pressure- sensitive spot
print. Exanple 5 (a) The procedure of Exanple 1 was foll owed except that 30
parts of ethylene glycol (Wako Pure Chem 1Ind. Co.) was used in place of
the glycerine. (b) The procedure of Exanmple 1 was foll owed except that 00
Varni sh (Toyo Ink Mg. Co.) was used in pi&ce of the oil varnish (trade
nanme; FD 3 oss OP Varnish-1). —_— -

color former as the core mater;al and dispersed in an
oil-based vehicle for printing ink use while maintaining the
properties of the microcapsules, i.e. the original elasticity
and the strength of the wall material of the microcapsules.

In the present invention, a microcapsule-containing
watér-based system can be directly converted into a
microcapsule-containing oil-based system, while maintaining
the primary microcapsule particles intact withbut cahsing
coagulation.

In addition, the original elasticity and strength
of the microcapsule wall material can be maintained without
causing hardening because no drying process is involved.
There is no breakdown of the microcapsules by pfessure during
processing of the coating liquid. The microcapsules
according- to the invention are broken only when é moderate'
pressure is applied after being coated.

In the microcapsule-containing oil-based ink
composition of the present invention, the microcapsules
filled with an objective core material are dispgrsed in an
oil vehicle for printing ink use while retaining their
mechanical properties, such as elasticity and strength, of
the original ﬁicrocapsules produced in a water-based system;
therefore, the microcapsule-containing oil-based ink
according to the present invention can be handled in a

similar manner with conventional UV-curable or oxidative
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(c)-(e) The procedure of Exanple 1 was followed except that an adjustor (25
parts KOP Varnish (Toyo Ink Mg. Co.) mixed with 5 part of a jelly conpound
(Toyo Ink Mg. Co.)] was used in place of the adjuster (trade nane; FD
Reducer-OP), in order to obtain a pressure-sensitive spot print. Note: W
drying was not necessary in Exanples 4 and 5. Exanple 6 (a) A 300m -cl osed
vessel fitted with a stirrer and connected to a vacuum punp was char ged
with 80 parts of a 50 % (by wt.) m crocapaul e-contai ning di spersion B and
20 parts of glycerine (Wako Pure Chem Ind. " Co.) while stirring. (b)-(e)
The procedur @adfymerims tian+kipd ¢idlovhased grioing dnkssss iussedigoateing

spot print. -
layer comprising a color former core microcapsule-containing
oil-based ink can be applied freely on a selected area

paralleled to the prescribed print on a sheet of all kinds of

printing paper by a pressure transferring printing machine.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an enlarged sectional view of the
microcapsule.particles of the present invention, the
particles being individually dispersed in an oil-based
coating liquid of the present invention.

FIG. 2 is a schematic diagram of fhe_formation of a
coating layer comprising a microcapsule-containing oil-based
ink of the present invention.

) FIG. 3 is a schemafic sectional view of a
' duplicating printing sheet.

FIG. 4 is a perspective diagram of a perfumed post
card which is one of the embodiments of the present
invention.

FIG. 5 is a schematiq sectional view taken on line
A-A of FIG. 4. |

FIG, 6 is a perspective view of a temperature
indicating ID card which is one of the embodiments of the

present invention.

FIG. 7 .is a schematic sectional view taken on line
This is the replacement sheet
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This is the replacenent sheet 28 Exanple 7 (a) A 300m -cl osed vessel
fitted wwth a stirrer and connected to a vacuum punp was charged with 80
parts of a 50 * (by wt.) microcapsul e-containing dispersion C and 20 parts
of glycerine (Wako Pure Chem Ind. Co.) while stirring. (b) To the m xture
t hus obtai ned was added 20 parts of a resin for coating use (trade nane;

Al oni x M 150, Toa Gosei Chem Ind. Co.) while stirring.

12
A-A of FIG. 6.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The ;nvention will now be illustrated in detail
below by the following Examples.

In the present invention, the hydrophobic core
matérial is not specified but may be solid fine-grain such as
dye, pigment, a temperature indicating agent, perfume,
germicide, and the like, otherwise may be liquid which is
good in.emulsion stability, such as liquid crystal, a
chemical agent, solﬁent, and the like. The color former
according to the present invention which is used in
duplicating sheet is a color develbping dyé or ; precursor of
the dye which can develop color upon contact with a
developef. Examples of the dye include leuco-type dyes such
as crystal violet lactone. Other examples include dyes of
xanthene-type, merocyanine-type, thiazine-type, azine-type,
methine-type, azo-type, pyrazoline-type, stilbene-type,
coumarin-type, phenylmethane-type, or the like. Examples of
the precursors of dye include diphenylmethanes,
triphenylmethanes, bisphenylmethanes, xanthenes, thiazines,
spiropyrans, and mixtures thereof.

In the present invention, the wall material used
for preparing the.microcapsules according to the present
invention is not specified but may be selected from the group
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(c) Water was renoved fromthe m xture at 40 [err]C in vacuum (about 10 Pa)
by maintaining the tenperature for one to two hours to provide an oil-based
ink (water content; about 10 % by weight). (d) In order to inprove the
coating performance of the oil-based coating |liquid thus obtained in (c),
30 parts of an adjustor.for coating use (trade nane; Al onix M 101, Toa
Gosei Chem Ind. Co.) was added while stit3ing. (e) A nug having a pattern

on the surface was coated (10 g/n2) withthe oil-based coating liquid, and
after whi chcOReistdnionh @1 Wé@ﬁ%ﬁb pelyamddes, podyugethanasepalyasters,

suscepti bl e col or devel opi ng cup. Example 8
polysulfonamides, polysulfonates, polyureas, and the like.

The method of making microcapsules according to the present
invention may be selecfed from the conventional group
consisting of an in site method, an interfacial
polymerization, a coacervétion method, an orifice method, and
the like. |

The microcapsule-containing water-based dispersion
according to the present invention hay be produced, for
example, by the in site method, wherein a coloq developing
dye as the core material is encapsulated with a wall material
for microcapsules comprising a melamine or urea-formaldehyde
resin madé from a precondensate thereof or by réacting
melamine or urea with formaldehyde in the presence of a
partially. hydrolyzed styrene-maleic anhydride copblymer
havihg acid catalytic and eﬁulsifying—dispersing functions.

The iﬁdividual preparative steps will be

illustrated in detail below.

(a) The stép of blending an oil vanish for ink use or a
resin for coating use and a solvent which has an affinity for
both the surface layei of the aforesaid microcapsule wall
material, and the o0il vanish for ink use or the resin for
coating use with a microcapsule-containing water-based

dispersion:
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-(a) The sane as Exanple 7. (b) The procedure of Exanple 7 was foll owed
except that 10 parts of a resin for coating use (trade nanme; New Frontier
This is the replacenent sheet 29 R-1200, Daiich Kogyo Seiyaku Co.), 5
parts of a resin for coating use (trade name; New Frontier TMPT, Daiich
Kogyo Seiyaku Co.), 1 part of a resin for coating use (trade name; New
Frontier PE-400, Daiich Kogyo Seiyaku Co.)j4and 1 part of a resin for
coating use (trade nane; Irgacure 651, G bBa-Ceigy
The solvent having an affinity for both the surface
- of a microcapsule wall material and a vanish or a coating
résin are those having both hydrophobic and hydrophilic
properties.- Examples of the solvent include glycerine,
éthylene glycol, diethylene glycol, monoethyl ether,
butanediol, propylene glycol, propionic acid pentadiol, and
the like. When the molecular weight of the solvent is too
high, the compatibility with'water.impairs and the blending
becomes difficult because of its higher viscosity. The
affinity for the surface layer of the microcapsule-wall
material increases with the increase in number of hydrophilic
groups of the solvent, consideriﬁg the molecular weight;
therefore, divalent or polyvalent alcohols are ﬁreferably
employed. Lower alcohols of from 2 or more carbon atoms may
also be preferably used because a given number of or more of
hydrophobic groups and a higher boiling point are necessary -
in order to be converted effectively into an oil-based
system. For example, in a UV-curable-type printing ink,
preferred solvents are ethylene glycol or glycerine, more
preferably glycerine, because ethylene glycol and the like
are.raw materials for acrylic polymers,.oligomers and
monomers, and the compatibility of them with a
UV-curable—type oil vanish comprising such an acrylic

derivative is good.

In a water-based system, when a microcapsule wall
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Co.) were used in place of the resin for coating use (trade nane; Al onix

M 150, Toa CGosei Chem 1Ind. Co.) enployed in Exanple 7. (c)-(e) The
procedure of Exanple 7 was followed except that 30 parts of an adjustor for
coating use (trade nane; New Frontier HDDA, Daiich Kogyo Seiyaku Co.) was
used in place of the adjustdr (trade nang,. Al onix M 101) enployed in
Exanple 7 to provide a tenperature susce bl e col or devel opi ng cup
Exanple 9 (a) The sanme as Example 7. (b) The procedure of Exanple 7 was

Lollomed exoaertiadt ik qrveredwithr @silayesr ofoan sgidde catadeystame; New
rontier

serving as an emulsifying and dispersing agent such as a
partially hydrolyzed styrene-maleic anhydride copolymer, the
hydrophilic groups protruding from the surface layer of the
microcapsule wall material, i.e. carboxyl groups here, are
bonded in water molecules by means of hydrogen bonds.
However, when a solvent having_both hydrophobic and
hydrophilic properties is added to such-a water-based
dispersion, the hydrophilic grohps of the sdlvent are bonded
in the hydrophilic groups of the acidic catalyst by means of
hydrogen bonds while maintaining the water layer on the
microcapsule wall material; therefore, the solvent is
attracte& with its affinity to both the component of the
oil-based ink and the surface of the microcapsule wall
materiallvia the acidic catalysts.

Taking into account the minimum amount of solvent
necessary for securing the affinity for the total surface
area of the midrocapsules while considering the impairment of
coating properties of the resulting composition in the
presence of an excess amount of solvent, the preferred amount
of solvent aéded to a microcapsule-containing water-based
dispersion is between 5 % and 100 % by weight, preferably 20
% and 85 % by weight, more preferably 30 % and 70 % by
weight, based on the total solid weighf of the dispersion.

The oil varnish for printing ink use or the resin
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R- 1400, Daiich Kogyo Seiyaku Co.), 10 parts of a resin for coating use
(trade name; New Frontier C9A, Daiich Kogyo Seiyaku Co.), 1 part of a resin
for coating use (trade nanme; lrgacure 184, Ciba-CGeigy Co.) were used in
pl ace of the resin for coating use (trade nanme; Al onix M 150) to provide a
tenperature susceptible color devel oping cup. This is the replacenent sheet
Date: 2 4 OCT 1995 30 (c)-(e) The proc%ere of Exanple 7 was foll owed
except that

for coating use (or nonvolatile vehlcle component) is a main

component of an oil-based printing ink or an oil-based
coating liquid, respectively. In the present invenfioﬁ, the
water present in the intermediate composition varnish is
selectively removed by vacuum distillation; therefore, the
boiling point of the vanish or the resin is higher than that
of water. Varnish or vehicle resins of this kind are
prepared from acrylic acid by esterification or
etherification.in order to give at least one unsaturated
bond. Examples of these vanishes include UV-curable-type
unsaturated monomers Oor oligomers of methyl acrylate, ethyl
acrylate, acryiic esters of a polyvalent alcohol, epoxy-type
acrylate;, urethane-type acrylates, polyester-type acrylates,
polyether-type acrylates; and oxidative polymerization-type
ones such as drying o0il including linseed o0il and tung oil of

) which the major components are_oleic acid, linélenic acid,
linoleic acid, semi-drying oii such as soybean 0il, and
non-drying oil such as caétor oil. These oxidative
polymerization-type vanishes comprise mixed glycerides of an
unsaturated fatty acid.

Further, taking into account of the flexibility for
producing a variety of oil-based printing inks or oil-based
coating liquids, phenolic fesins, polyester resins,
rosin-modified phenolic resins, rosin-modified maleic resins,

epoxy resins, ketone resins, urethane resins may also be

This is the replacement sheet
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30 parts of an adjustor for coating use (trade nane; New Frontier CEA,
Dai i ch Kogyo Seiyaku Co.) was used in place of the adjustor (trade nane;
Al oni x M101) enployed in Exanple 7 to provide a tenperature suscepti-ble
cup. Exanple 10 (a) The sane as Exanple 7. (b) The procedure of Exanple 7
was foll owed except that 20 parts-of a resip for coating use (trade nane;
E-4, T& TOKA Co.) was used in place of t resin for coating use (trade
nane; Al onix M150) in Exanple 7. (c)-(e) The procedure of Exanple 7 was
fol | oned excepployed.2s Examplest ofn sedvestsr asop dddueny desludeadolyane.
Silver Varnish, T& TOKA Co.) and 5 parts of an adjustor for coating
xylenes, n-butyl acetate, isobutyl acetate, high-boiling

aliphatic hydrocarbons such as n-paraffins, iso-paraffins,
cycloparaffins, and'alkylbenzénes.

In the liquid mixture, the solvent having both
hydrophilic and hydrophobic properties is attracted with the
affinity to both the surface of the microcapsule wall
material aﬁd the varnish or the resin for coating use, i.e.
the microcapsules are further attracted to the oil-based
system by means of the solvent which has been qttracted to
the surface of the microcapsule wail material, thus resulting
in the replacement from an water-based system of

microcapsules to an oil-based one.

(b) The.step of replacing a water-based system of
microcapsules to an oil-based system by vacuum distillation
of the water present in the water-based system while
maintaining the microcapsules in a state of primary

particles:

When glycerine (b.p.; 290 °C) is used as the
solvent having an affinity for both the varnish or coating
resin and the surface of the microcapsule wall material, the
preferred temperature to remove the water in vacuum is within

the range of from 30 to 90 °C (under about 10 Pa), preferably
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use (trade name; Reducer, T& TOKA Co.) was used in place of the adjuster
for coating use (trade name; Alonix M101l) in Exanple 7 to provide a
tenperature susceptible color devel oping cup. Exanple 11 (a) The procedure
of Exanple 7 was foll owed except that 30 parts of ethylene glycol (Wko

Pure Chem

Ind. Co.) was used in place of 20 parts of glycerine (Wako Pure

Chem Ind. Co.) enployed in Exanple 7. Thil8 is the replacenent sheet

from 30 to 70 °C. When the temperature is higher than 70 °C,
the oil-based coating liquid tends to separate from the
mixture. The final amount of water in the mixture is
adjusted to within the.range of from 5 to 15 % weight,
preferably from 8 to 12 % by weight. Glycerine is
particularly suitable for use here because it has.a defoaming
effect to prevent the water from.bumping, and has a wetting
effect to prevent the formation of a dried film on the liquid
surface when the water is evaporated and théreby an effective
evaporation of water can be carried out. .

Figure 1 shows the microcapsule~containing
oil-based coating liquid thus obtained according to the
present invention. A varnish 15 for printing ink use.and a
solvent 14 which héé an affinity to both the varnish 15 and
the surface layer 13 of the microcapsule wall material 12
were blended with a microcapsule—containing'water-based
dispersion, after which the water is removed from the mixture

by distillation in vacuum, whereby individual microcapsule

particles 10 filled with a color developing dye 11 in a water

system ié converted into a microcapsule-containing oil-based
ink in a state of original primary microcapsule.particles.

The method for printing a coating layer comprisihg
the aforesaid microcapsule-containing oil-baséd'printing ink
on a selected area of a sheet by a pressure transferring

printing machine will be illustrated in detail below.
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31 (b) The procedure of Exanple 7 was foll owed except that 15 parts of a
resin for coating use (trade nane; Corponeal PA-24T, Showa Pol yner Co.) and
10 parts xylene (Wako Pure Chem Ind. Co.) were used in place of the resin
for coating use (trade name; Al onix M 150) enployed in Exanple 7. (c)-(e)
The procedure of Exanple 7 was foll owed except that 25 parts of xylene
(Wako Pure Chem Ind. Co.), 10 parts of NﬁgK (Wako Pure Chem Ind. Co.) and
butyl acetate (Wako Pure Chem Ind. Co.) #€+e used in place of the adjustor

for coating use (tradewﬂanmcébeapéui\.é:l@éhtsﬂm% 1lﬂb§§éﬂpﬂg§iﬂtiﬁgpiﬁkl de

a tenperature susceptible color devel oping cup UV-dryi ng was not

necessary inaEX3pRifRglio the present invention may be prepared in a
lsimilar manner as fbf conventional ink prepared by an ink
mill. In this case, even when the microcapsules are pressed
onto a printing body to be printed by means of a roller, the
capsules may be transferred and bonded by contact onto the
printing body without breakdown. When a materialisuitable
for the doctor blade is suitably selected, the microcapsules
may also be handled without breakdown in a similar manner as
the conventional printing ink during the course of intaglio
printing.

Various kinds of printing inks correspoﬁding to the
conventional ink including those for-letterpresé printing,
flat sheet printing, écreen printing, and the like may be
prepared “freely. Thus, the resulting microcapsule—containing
printing ink according to the present.invention has a good
printability and forms a dried coating layer on a printing
sheet in which the microcaésules have been bonded by contact.
The printing ink according to the invention also has a
suitable flow and drying characteristics. 'For example, owing
to their flow charaéteristics, the printing inks are
transferred with ease from an ink fountain to a vibrating
roller onto which the ink is dist:ibufed.easily and further
transferred ﬁith ease onto a body to be prihted'from a

printing matrix. In addition, owing to their drying
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Conparative Exanple 1 (a) The m crocapsul e-containing di spersion A was

spray-dried to provide m crocapsule powder. (b) To 40 parts of the powder

was added 80 parts of an oil-based varnish (trade nane; FD d oss OP

Varni sh-1, Toyo Ink Mg. Co.). (c) To the varnish thus obtained was added

30 parts of an adjustor for printing ink use (trade nane; FD Reducer OP,

Toyo Ink Mg. Co.) while stirring. (d) Thggprocedure of Exanple 1(e) was

followed to provide a pressure-sensitive-spot print. This is the

repl acement gh8Phcteristics, a fully dried coating layer may be obtained
from the semi-solid ink without problems.

The formation of coating layer by printing with the
microcapsule-containing oil-based printing ink will be
further illustrated in detail hereinbelow in Conjunction with
Fig. 2. |
o A microcapsule-containing oil-based printing ink 41
thus prepared is printed onto a selected area of a sheet |
substrate 46 by a pressure transferring process, for example,
a letter offset rotary press 45 of moderaté speed thle the
amount of dried ink is regulated, whereby a printed sheet 49
partially covered with a coating layer 48 comprising of the
microcapsule-containing oil-based ink can be obfained through
a UV-dryer 47. Further, numeral 42 designates a plate
cylinder; 43 designatés a rubber blanket cylinder, anq 44
designates an impression cylinder;

The microcapsule-containing oil-based printing ink
according to the present invention may likewise be used in a
similar manner as for conventional ink; therefore, they may
also be used in many specific fields, for example, in thé
other printing field, such as glass printing, printing by use
.0of elastic transferring bage, cellophane printing, aluminum
foil printing, printing for printed circuits and integrated
circuits, and intumescent printing'as well as the printing

for a general printing sheet of paper, synthetic paper or
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32 Conparative Exanple 2 (a) The m crocapsul e-containing di spersion B was
spray-dried to provide mcrocapsule powder. (b) To 40 parts of the powder
was added 80 parts of a resin for coating use (trade nane; Al onix M 150,
Toa Gosei Chem Ind. Co.) while stirring. (c) To the m xture thus obtained
was added 30 parts of an adjuster for coating use (trade nane; Al onix

M 101, Toa Gosei Chenical Co.) while stirr2hg. (d) The procedure of Exanple

Ne)vmsfdlmmdto rovi de a
plastic film.

The present invention will be further illustrated
herein below in conjunction with Fig. 3 which shows a
duplicating paper composed of three sheets.

Fig. 3 illustrates a sectional schematic
representation of a duplicating sheet 1 of paper composed of
thfee sheets of fine papers, i.e. an upper brinting sheet of
paper 2, a lower printing sheet of paper 4, and an
intermediate printing sheet of paper 3. These individual
sheets 2, 3, and 4 ate stitched together at their ends with
én aid of an adhesive 5a, 5b, and can be separated by means
of §erfgrations 6a, 6b, 6¢c provided in the inside of
stitchiné area. A color former layei 7a comprising
microcapsule particles 10 filled with a color developing dye
11 and dispersed individuaily in an oil-based printing
varnish 15 is p?oVided by printing on é corresponding
duplicating area of the back of the upper printing sheet 2 in
the vicinity of the perforation 6a. The surface of the
intermediate printing'sheet 3 is totally covered with a
conventional developer layer 8a, while a color former layer
7b is provided on the back by printing in the corresponding
duplicating area, the color former layer 7b comprising the
same components as those of color former 1ayef 7a. The
surface of-the lower printing sheet 4 is totally covered with

a developer layer 8b comprising the same'component as those
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tenperature susceptible col or devel opi ng cup. The values (Table 1) stated
in the Exanples 1 to 6 and Conparative Exanple 1 were determ ned as
follows: 1. Evaluation of coloring on the pressure-sensitive spot print: A
Coloring test by a forcer: Typing was conducted under a nmedi um pressure.
The val ue was determ ned by neasuring col or devel oped concentrations of
printed letters on a five individual partgpof the carbonl ess paper stacked
on top of each other. The stated values are based on five individual
nmeasur enent sof the developer layer 8a. Thus, when letters are printed by
means of, for example, a ballpoint pen on the duplicating
area, a color reaction takes place on the corresponding
developer layers thereof, whereby the same letters are
duplicated on the lower and medium sheets at the same time.
Further, it is difficult to visually observe the
presence of the coated microcapsule-containing oil-based
coating liquid layer on a printing sheet of paper. One of the
confirming methods is a method comprising utilizing an
acid-base indicator, such as Methyl Red, Tetrabromophenol, or
Brom Cresol Green, which induces a color reaction in a pH of
the printing substrate of paper. In this case, an indicator
diluted with dichloromethane, ethyl alcohol, Qr-propyl
alcohol and sealed in a pressurized bomb is used for
detecting- the presence of the coating by spraying it on a

printing sheet of paper, resulting in a change in color on

the coating layer.

The invention will be further illustrated in detail

but in no way limited by the following examples.

Preparation of microcapsule-containing dispersion A
(microcapsules filed with a color developing dye to be used
for a carbonless paper):

In 200 parts of an aqueous 5-% (by wt.)
This is the replagcement shest
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33 B. Coloring test by calendaring roll: A carbonl ess paper conposed of two
parts were pressed by calendaring rolls (nip pressure: 1 Kg/inch), and the
col or devel oped concentrati ons were neasured. The col or devel oped
concentrations stated in Table 1 are relative values to those (as 100)
obt ai ned in Conparative Exanple 1. The higher the value, the higher the

col or devel oped concentration. 2. Evaluati of m crocapsul e breakdown rate
for a pressure-sensitive spot print: A The value was determ ned by
measuri ng thestyoene/maéleic anhydride copolymer (trade namei~Scripset-520,

Monsant Co.) solution (pH 4.6) containing a small ambunt of
NaOH was dissolved 194 paits of alkylnaphthalene -(trade name:;
KMC-113, Kureha Chem. Ind. Co.) and 6 parts of Crystal Violet
Lactone under heating while stirring to brovide an emulsion
(average particle size; 2 um).

To the emulsion was added 60 parts of
melamine-formaldehyde precondensate (trade name; Sumirez
Resin 513, Sumitomo Chemical Co.), thereafter the mixture was
stirred at 75 °C for two hours in order to proyvide a
microcapsule-containing dispersion A for carbonless paper

use.

Preparation of microcapsule-containing dispersion B
(microcapsule filled with a color developing dye for a
carbonless paper use):

In 206 parts of an aqueous 7-% (by wt.)-
styrene/maleic anhydride copolymer (tradé name; Scripset-520,
Monsant Co.) solution (pH 4.6) containing a small amount of
'NaOH was dissolved 194 parts of alkylnaphthalene (trade name;
KMC-113, Kureha Chem. Ind. Co.) and 6 parts of Crfstal violet
Lactone under heéting while stirring to provide an emulsion
(averaée particle size; 1.5 um).

To the emulsion was added 60 parts of

'melamine-formaldehyde precondensate (trade name; Sumirez
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free oil spilled frommcrocapsul es by neans of a high-pressure liquid
chromat ography at 70 [err]C after the free oil was extracted by THF
(tetrahydrofuran). B. The val ues were determ ned by nmeasuring col oring
concentrations of a devel oper-coated printing sheet at 80 [err] C seven days
after it was spot printed. This is the replacenent sheet 34 Table 1
Tests for a pressure-sensitive spot pH|n24 '

Resin 513, Sumitomo Chemical Co.), thereafter the mixture was
stirred at 75 °C for two hours in order to provide a
microcapsule-containing dispersion B for carbonless paper

use.

Preparation of microcapsule-containing dispersion [o}
‘(microcapsule filled with a temperature indicating agent):

In 250 parts of an équeous 5-% (by wt.)
styrene/maleic anhydride copolymer (trade name; Scripset-520,
Monsant Co.) solution (pH 4.6) containing a sma}l amount of
NaOH was dissolved 9.5 parts of Crystal Violet Lactone, 9.5
parts bisphenol A, and 231 parts of myristyl alcohol under
heating,-thereafter added 250 parts of a temperature
indicating aéent maintained at 50 °C to provide an emulsion
(average particle size; 2 pm).

To the emulsion was added 75 parts of
melamine-formaldehyde precondensate (trade name;.Sumirez
Resin 513, Sumitomo Chemical Cb.), thereafter the mixture was
stirred at 70 °C for two hours in order to provide a the

temperature indicating agent core microcapsule-containing

dispersion C.

Example 1
(a) A 300ml-closed vessel fitted with a stirrer and

connected to a vacuum pump was charged with 80 parts of a 50
This is the replacement sheet
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Eval uati on of Coloring Evaluation of Mcrocapsule Breakdown Rate (% Test

1-A Test 1-B Test 2-A Test 2-B Exanple 1 135 130

0 0 Exanple 2 145 135 0 0
Exampl e 3 150 _ 140 ) 0 Exanple 4 145
140 0 0 Exanple 5 145 135 0 0
Exanpl e 6 130 130 0 0 Conparative 100
100 30 .20 Exanple 1- Th&éiollomﬁng conparative

eval uation wa$ (by Wt.) microcapsule-containing dispersion A and 20 parts

of glycerine (Wako Pure Chem. Ind. Co.) while stirring.

(b) To the resulting'mixture was added 20 parts of a
UV-curable o0il varnish (trade name; FD Gloss OP Varnish-1,
Toyo Ink Mfg. Co.) while stirring.

(c) Water was removed from the mixture.at 40 °C in vacuum
(about 10 Pa) by maintaining the temperature for one to two
hours to provide an oil-baséd ink (water content; about 10 %
by we;ght).

(d) To the oil-based ink was added 30 parts of an adjuséor
for printing ink use (trade name; FD Reducer OP, Toyo Ink
Mfg. Co.) while stirring in order to adapt it for the
specific prinfer to be employed.

(e) A pressure-sensitive spot print having a UV-dried
coating 1aye£ (dried ink amount; 3 g/mz) was obtained-by
printing on the back of an upper sheet of foam fine paper (40
Kg of ream weight) and on the back of an intermediate
duplicating sheet of paper (40Kg of ream weight) (trade name:;
C 40, Fuji Film Co.) by using the oil-based ink thus prepared
at a speed of 26 meter/min by a printer, in order to obtain a

pressure-sénsitive spot print.

Example 2
(a) The procedure of Example 1 was followed except that 30
parts of the glycerine was used.
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conducted for Exanples 7 to 11 and Conparative Exanple 2. Table 2 shows the
rresults. A Evaluation of color fading: The appearance of preprinted
| patterns under -the coating was observed visually after water (50 [err]C
was poured into the cup. B. Evaluation of coloring: The disappearance of
preprinted patterns under the coating was observed visually, after water

(20 [err]C) was poured into the cup instead of water (50 [err]C). This is
t he repl acement sheet 26

(b)-(e) The procedure of Example 1 was followed except that:
an oil-based varnish (trade-name; Recarton OP vanish No. 6,

T&K TOKA Co.), and an adjustor for printing ink use (trade

' name; UV 161 Reducer, T&K TOKA Co.) were employed, in order

to obtain a preqsure-sensitive spot print.

Example 3

(a) The procedure'of Example 1 was followed.

(b)-(e) The procedure of Example 1 was followed except that
-a mixed oil varnish (viscosity; 100 Pa. s/25°C)-[a
rosin-modified phenolié resin: petroleum high-boiling solvent
(trade name; No. 7 Solvent, Nippon Oil Co.) = 4:6 ] was used
in place of the foregoing oil varnish (trade néme; FD Gloss

OP Varnish-1l).

-

Example 4

(a) The procedure of Example 1 was followed except that 35
parts of the glycerine was used.

(b) The procedure of Example 1 was followed except that an
oil varnish (trade name; KOP varnish-2, Toyo Ink Mfg. Co.)
was used in place of the varnish (trade name; FD Gloss OP
varnish-1).

(c)-(e) 'The procedure of Example 1 was followed except that
an adjustor [25 parts of 00 Varnish (Toyo Ink Mfg. Co.) mixed

with 5 part of a jelly compound (Toyo Ink Mfg. Co.)] was used
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35 C. Evaluation of appearance of coated surface: The evenness and gl oss of
the coated surface was observed visually. Table 2 Evaluation of the Coated

Surface of a Mug Col or Fadi ng Col oring Appear ance ‘Exanpl e 7
Uni f orm f adi ng Uni form Good speed, col oring
evenness and Conpl etely speed, gl oss appeared

Conpl etely pattern covered pattegn

in place of the adjuster, in order to obtain a pressure-

sensitive spot print.

Example 5

(a) The procedure of Example 1 waé followed except that 30
parts of ethylene glycol (Wako Pure Chem. Ind. Co.) was used
in place of the glycerine.

(b) The procedure of Example 1 waé followed excépt that 00
Varnish (Toyo Ink Mfg. Co.)'was used in place of the oil
varnish (trade name; FD Gloss OP Varnish-l).

(c)~(e) The procedure of Example 1 was followed except that
an adjustor (25 parts KOP Varnish (Toyo Ink Mfg. Co.) mixed
with 5 part of a jelly compound (Toyo Ink Mfg. Co.)] was used
in place of the adjuster {trade name; FD Reducer-OP), in
order to ebtain a pressure-sensitive spot print.

Note: UV drying was not necessary in Examples 4 and 5.

Example 6
(a) A 300ml-closed vessel fitted with a stirrer and
connected to a vacuum pump was charged with 80 parts of a 50

% (by wt.) microcapsule-containing dispersion B

and 20 parts
of glycerine (Wako Pure Chem. Ind. Co.) while stirring.
(b)-(e) The procedure of Example 1 was followed to provide a

pressure-sensitive spot print.
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Exanpl e 8 Uni form f adi ng the sane as the sane as speed, good

t he above the above fading, clearly appeared pattern Exanple 9

the sane as the the sane as t he sane as above t he above
t he above Exanple 10 the sane as the the sanme as the sane as
above t he above t he above Exanple 11 the sane as the
the sane as . the sanme as above 28 t he above t he above

Conpar ative _Uneven fading Cover ed

£ _ Rough Exanple 2 speed,
patter, |ackBxampl@.7ace with

(a) A 300ml-closed vessel fitted with a stirrer and
connected to a vacuum pump was charged with 80 parts of a 50
% (by wt.) microcapsule-containing dispersion C and.20 parts
of glycerine (Wako Pure Chem. Ihd. Co.) while stirring.

(b) To the mixture thus obtained was added 20 parts of a
resin for coating use (trade name; Alonix M-150, Toa Gosei
Chem. Ind. Co.) while stirring.

(c) Water was removed from the mixture at 40 °C in vacuum
(about 10 Pa) by maintaining the temperaturé fq:'one to two’
hours to provide an oil-based ink (water content; about 10 %
by weight).

(d) 1In srder to improve the coating performance of the
oil-based coating liquid thus obtained in (c), 30 parts of an
-adjustor .for coating use (trade name; Alonix M-101l, Toa Gosei
Chem. Ind. Co.) was added while stirring.

(e) A mug having a pattern on the surface was coated (10
g/mz) with the oil-based coating liquid, and after which the
coating layer was UV-cured to provide a temperature

susceptible color developing cup.

'Examgle 8
(a) The same as Example 7.
(b) The procedure of Example 7 was followed except that 10

parts of a resin for coating use (trade name; New Frontier
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insufficiently of uniformty no gl oss appeared i n coloring
pattern speed The individual average particle sizes of the

m crocapsules in the oil-based coating |iquids obtained in 36 Exanples 1
to 11 were al nost the sane as those of mcrocapsules containing in the
correspondi ng wat er - based di spersions, and the flexibility or strength of
the microcapsule wall materials was eqm\u%énu to those of the

——

R-1200, Daiich Kogyo Seiyaku Co.), 5 parts of a resin for .
coating use (trade name;'New Frontier TMPT, Daiich Kogyo
Seiyaku Co.), 1 part of a resin for coating use (trade name;
New Frontier PE-400, Daiich Kogyo Seifaku Co;) and 1 part of
a resin for coating use (trade name; Irgacure 651, Ciba-Geigy
Co.) were used in place of the resin for coating use (trade
name; Alonix M-150, Toa Gosei Chem. Ind. Co.) employed in
Example 7. |

(c)-(e) The procedure of Example 7 was followed except that
30 parts of an adjustor for coating‘use (trade name; New
Frontier HDDA, Daiich Kogyo Seiyaku Co.) was used in place
of the adjustor (trade name; Alonix M-101) employed in
Example 7 to provide a temperature susceptible éolor
developing cup.

Example 9

(a) The same as Example 7.

(b) The procedure of Exémple 7 was followed except that 10
parts of a resin for coating use (trade name; New Frontier
R-1400, Daiich Kogyo Seiyaku Co.), 10 parts of a resin for
cﬁating use (trade name; New Frontier C9A, Daiich Kogyo
Seiyaku Co.), 1 part of a resin for coating use (trade name:;
Irgacure 184, CibaéGeigy Co.) were used in place of the resin
for coating use (trade name; Alonix M-150) to provide a

temperature susceptible color developing cup.
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original. In contrast to the foregoing, mcrocapsules obtained in
Conparative Exanples 1 and 2 formed secondary-particles through
coagul ation, and their average particle sizes increased to about 30 pm
(max. 100 pm). In addition, the mcrocapsule wall material becane brittle
t hrough hardening at the drying tenperature. As for the yields of
m crocapsul es obtained in Exanples 1 to 13¢g the individual values were all
100 % while in both Conparative ExanplesTI and 2 the val ues were about 70
% show ng tta)-ae3ubThenprateduvandfnBEsahpié Tpwassfohyowedi egcepkatbae 12
30 parts of an adjustor for coating use (trade name; New
* Frontier CEA, Daiich Kogyo Seiyaku Co.) was used in place of
the édjustor (trade name; Alonix M-101) employed in Example 7

to provide a temperature susceptible cup.

Example 10

(a) The same as Example 7.

(b) The procedure of Example 7 was followed except that 20
parts of a resin for coating use (trade name; E-4, T&K TOKA
Co.) was used in place of the resin for coating use (trade
name; Alonix M-150) in Example 7.

(c)=-(e) 'The procedure of Example 7 was followed except that
25 parts of an adjuster for coating use (trade name; Silver
varnish, T&K TOKA Co.) and 5 parts of an adjustor for coating
use (trade name; Reducer, T&K TOKA Co.) was used in place of
the adjuster for coating use (trade name; Alonix M-lOl) in
Example 7 to provide a temperature susceptible color

developing cup.

Example 11

(a) The procedure of Example 7 was foliowed except that 30

parts of ethylene glycol (Wako Pure Chem. Ind. Co.) was used
in place.of 20 parts of Qlfcerine (Wako Pure Chem. Ind. Co.)

employed in Example 7.
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In a 300m -cl osed vessel fitted with a stirrer and connected to a vacuum
punp, 200 parts of an aqueous 5-% (by wt.) styrene/ nal ei ¢ anhydri de

copol ymer solution (pH; 4.6) containing a small anmount of NaOH was prepared,
and 200 parts of a perfune solution was added under heating while stirring
to provide an enul sion (average particle size; 2 pnm). To the emul sion was
added 60 parts of a This is the replaceneg sheet 37

mel am ne/ f or mal dehyde precondensate whil irring at 75 [err]C

(b) The procedure of Example 7 was followed except that 15
parts of a resin for coatiﬁg use (trade name; Corponeal
PA-24T, Showa.Polymer Co.) and 10 parts xylene (Wako Pure
Chem. Ind. Co.) were used in place of the resin for coating
use (trade name; Alonix M-iSO) employed in Example 7.
(c)-(e) The procedure of Example 7 was followed except that
25 parts of xylene (Wako Pure Chem. Ind. Co.), 10 parts of
MIBK (Wako Pure Chem. Ind. Co.) and butyl acetate (Wako Pure
Chem. Ind. Co.) were used in place éf the adjustor for
coating use (trade name; Alonix M-101) employed~in.Example 7
to provide a temperature susceptible color developing cup.

Note: UV-drying was not necessary in Example 11.

Comparative Example 1

(a) The microcapsule-containing dispersion A was spray—dried
to provide microcapsule powdgr;

(b) To 40 parts of the powder was added 80 parts of an
oil-based varnish (trade name; FD Gloss OP Varnish-1, Toyo
Ink Mfg. Co.). |

(c)- To the varnish thus obtained was added 30 parts of an
adjustor for printing ink use (trade name; FD Reducer OP,
Toyo Ink Mfg. Co.) while.stirring.

(d) The procedure of Example 1l(e) was followed to provide a

pressure-sensitive'spot print.

- This is the replacement sheet



for two hours. 80 parts of the 50-% (by w.) m crocapsul e-cont ai ni ng

di spersion thus obtained were m xed with 20 parts of glycerine while
stirring. The procedure of Exanple 1 was followed except that 20 parts of
an oxi dative polynerization-type oil varnish was used in place of 20 parts
of the UV-curable-type oil varnish in Exanple 1 to provide a

m crocapsul e-containing oil ink, the mcrog82apsules being filled with
perfune. The surface of a sheet substrate™f synthetic paper [err] was
printed wth Gomparxtive jExampile dHase) thus obtained at a printing speed of
500 ft./mn by a letterpress offset rotary printing machine to provide a
post card havialy drhe microcapsule-containing dispersion B was spray-dried

to prdvide microcapsule powder.

(b) To 40 parts of the powder was added 80 parts of a resin
for coating usé (trade name; Alonix M-150, Toa Gosei Chem.
Ind. Co.) while stirring.

(c) To the mixture thus obtained was added 30 parts of an
adjustér for coating use (trade name; Alonix M-101, Toa Gosei
Chemical Co.) while stirring.

(d) The procedure of Example 7(e) was followed to provide a

temperature susceptible color developing cup.

The values (Table 1) stated in the Examples 1 to 6 and
Comparative Example 1 were determined as follows:
1. Evaluation of coloring on the pressure-sensitive spot

print:

A. Coloring test by a forcer: Typing was conducted under
a medium pressure. The value was determined by
measuring color developed conéentrationé of pfinted
letters on a five individual parts of the carbonless
.paper stacked on top of each other. The stated values

are based on five individual measurements.

© This is the replacement shest



coating |layer containing the perfuned m crocapsul e-containing ink. As shown
in Figs. 4 and 5, the perfuned post card according to the present invention
21 is conposed of a sheet of synthetic paper 22, a coating |ayer 23
conprising m crocapsul e-containing oil-based ink, the mcrocapsul es being
filled wth perfune as the core material @fs the m crocapsules, and a
prescribed printing 24. Exanple 13 In a -cl osed vessel fitted with a
stirrer and connected to a vacuum punp, 200 parts of an aqueous 5-% (by
This is the repl aBenedloghagt test by calendaring roll: A carbonless paper
composed of two parts were pressed by calendaring rolls
(nip pressure: 1 Kg/inch), and the color developed
concentrations were measured. The color developed
concentrations stated in Table 1 are relative values to
those (as 100) obtained in Comparative Example 1. The
higher the value, the higher the color developed

concentration.

2. Evaluation of microcapsule breakdown rate for a

pressure-sensitive spot print:

A. The value was determined by measuring the amount of
free oil spilled from microcapsules by means of a
high-pressure liquid chromatography at 70 °C after the .

free oil was extracted by THF (tetrahydrofuran).

B. The values were determined by measuring coloring
concentrations of a developer-coated printing sheet at

80 °C seven days after it was spot printed.

This is the replacement shest
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38 wt.) styrene/ mal ei c anhydride copol yner solution (pH 4.6) containing a
smal | anmobunt of NaCOH was prepared, and 200 parts of a tenperature

i ndi cating agent sol ution was added under heating while stirring to provide
an enul sion (average particle size; 2 pnm. To the emul sion was added 60
parts of a nel am ne/formal dehyde precondensate while stirring at 75 [err]C

for two hours. 80 parts of the 50-% (by .) m crocapsul e-cont ai ni ng
di spersion thus obtai ned were m xed wt parts of glycerine while
stirring. The procedure of Table 1 :

Tests for a pressure-sensitive spot print

Evaluation of Coloring | Evaluation of
Microcapsule Breakdown
Rate (%)
Test 1-A Test 1-B Test 2-A Test 2-B
Example 1 135 130 0 0o
Example 2 145 135 0 0 “
Example 3 150 140 0 0
Example 4 145 140 0 o
Example 5 145 135 0 . .19
Example 6 130 130 0 0
Comparative
Example 1.

The following comparative evaluation was

conducted for Examples 7 to 11 and Comparative Example 2.

- Table 2 shows the results.

A. Evaluation of color fading: The appearance of
preprinted patterns under the coating was observed

visually after water (50 °C) was poured into the cup.

B. Evaluation of coloring: The disappearance of
preprinted patterns under the coating was observed
visually, after water (20 °C) was poured into the cup

instead of water (50 °C).
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Exanple 1 was followed to provide a m crocapsul e-containing oil-based ink,
the m crocapsules being filled wwth the tenperature indicating agent as the
core material of the mcrocapsules. The surface of a sheet substrate of
plastic was printed (3 g/nR, dry base) with the ink thus obtained at a
printing speed of 300 ft./mn. by a lithographic of fset rotary printing
machi ne and a UV-dryer to provide a tenp8bature-sensitive I D card having a
coating |l ayer conprisi a, m crocapsul e-containing ojl-based ink, the

i crocapsul es beqﬂgE‘f?f‘?%'ﬁ’-%t‘?ft ARG é"?‘?%:ﬁ‘ta?‘f?%%?g’en”fh’%s t he
core material of the mcrocapsules. Figs. 6 and 7 show the resulting ID
cards. The evenness and gloss of the coated surface was observed

visually.

Table 2
Evaluation of the Coated Surface of a Mug

Color Fading Coloring - Appearance
Example 7 Uniform fading Uniform Good
’ speed, coloring evenness and
Completely speed, gloss
appeared Completely
pattern covered °r
pattern
Example 8 Uniform fading | the same as the same as
speed, good the above the above
fading, clearly '
appeared
pattern
Example 9- the same as the | the same as the same as
above the above - | the above
| Example 10 the same as the | the same as " | the same as
above the above the above
Example 11 the same as the | the same as the same as
above the above the above
Comparative |} Uneven fading Covered Rough
Example 2 _speed,. ' patter, lack surface with
insufficiently of uniformity no gloss
appeared in coloring

The individual average particle sizes of the

microcapsules in the oil-based coating liquids obtained in

This is the replacement' sheet
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tenperature indicating ID card 31 according to the present invention
conprises a sheet of plastic 32 and a coating |ayer This is the repl acenent
sheet 39 33 conprising a mcrocapsul e-containing oil-based ink, the

m crocapsul es being filled with a tenperature indicating agent as the core
material of the mcrocapsules, a nmagnetic tape 34 and a prescribed print

35. (Effect of the invention) According t 86a net hod of the present
i nvention, it - '
Examples 1 to 11 were almost the same as those of

microcépsules containing in the corresponding water-based
dispersions, and the flexibility or strength of the
microcaésule wall méterials was equivalent to those of the
original.

'In contrast to the foregoing, microcapsules
obtained in Comparative Examples 1 and 2 formed secondary .
particles through coagulation, and their average particle
sizes iﬂcreased to about 30 ym (max. 100 pm). In addition,
the microcapsule wall material became brittle pprough
hardening at the drying temperature.

As for the yields of microcapsu;es obtained in
Examplesfl to 11, the individual values were all 100 %, while.
in both Comparative Examples 1 and 2 the values were about 70
%, showihg that a substantial amount was lost upon

spray-drying.

Example 12

In a 300ml-closed vessel fitted with a stirrer and
connected to a vacuum pump, 200 parts of an aqueous 5-% (by
wt.) styrene/maleic anhydride copolymer solution (pH;4.6)
containing a small amount of NaOH was prepared, and 200 parts
of a perfume solution was added under heating while stirring
to provide an emulsion (average particle_size; 2 pm).

To the emulsion was added 60 parts of a

This is the replacement sheet
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I's possible to convert a m crocapsul e-contai ni ng wat er-based di spersion
into a mcrocapsul e-containing oil-based systemw thout inpairing the
strength and flexibility of the mcrocapsule wall material in a state of
primarily mcrocapsule particles intact; therefore, many of the problens
associ ated with conventional processes-, sych as coagul ation of

m cr ocapsul es, breakdomn of m crocapsul ess— ow yi el d of -product, or high

i nvest nent cos e circu ted b sing t he t hod Lacgording _to the
present inve BW ﬁﬂﬁﬂ?%ﬂ%ﬂ&dq FF%P%@@ F@IthiﬁesﬁﬁFrﬂgge&ﬁ R% c
according to the present invention can be used gy a conventlonal printing
process, reg&P&fI © bounfe kB perts of the S0 by wt.

microcapsule-containing dispersion thus obtained were mixed
with 20 parts of glycerine while stirring. The procedure of
Example 1 was followed except that 20 parts of an pxidative
polymerization-type oil varnish was used in place'of 20 parts
of the UV-curable-type oil varnish in Example 1 to provide a
microcapsule-containing oil ink, the microcapsules being
filled with perfume.

The surface of a sheet substrate of ;ynthetic paper

~was printed with the ink (2 g/mz,_dry base) thus obtained at
a printing speed of 500 ft./min by a letterpress offset
rotary pfinting machine to provide a post card having a
coating layer containing the perfumed microcapsule;containing
ink.

As shown in Figs. 4 and 5, the perfumed post card
according td the present invention 21 is composed of a sheet
of synthetic paper 22, a coating layer 23 comprising
microcapsule;cqntaining oil-based ink, the microcapsules
being filled with perfume as the core material of the

microcapsules, and a prescribed printing 24.

Example 13
In a 300ml—clpsed vessel fitted with a stirrer and

connected to a vacuum pump, 200 parts of an aqueous 5-% (by

This is the replacement sheet
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printing paper enployed, w thout the use of a desensitizer which has
hitherto been used for partial prevention of coloring. Both UV-curable and
oxi dative-pol ynerization-type inks may be prepared. In addition, when
printed onto a surface of a sheet of paper, the printing ink according to
This is the replacenent sheet - 40 the present invention does not
penetrate the fibrous matrix, and any color-formng dye encapsul ated does
not transfer to a developer-coated sheet o038 paper. Further, the

n1crocapsu|e§Wt.) styrene/maleic anhydride copolymer solution (pH 4.6)
containing a small aﬁount of NaOH was prepared, and 200 parts
of a temperature indicating agent solution was added under
heating while stirring to provide an emulsion (average
particle.size; 2 ym).

To the emulsion was added 60 parts of a
melamlne/formaldehyde precondensate while stlrring at 75 °c
for two hours. 80 parts of the 50-% (by wt. ) |
microcapsuie-containing dispersion thus obtained were mixed
with 20 péfts of glycerine while stirring. Thé procedure of
Example 1 was followed to provide a microcapsule-containing
oil-based ink, the microcapsules being.filled with the
temperature indicating agent as the core material of the
microcapsules.
| ‘The.sdrface of a sheet substrate of plaétic was
printed (3 g/mz, dry base) with the ink thus 6btained at a
printing speed of 300 ft./min. by a lithographic offset
rotary printing machine and a UV-dryer to_provide a
temperaturé-sensifive ID card having a coating layer
comprising a microcapsule-containing oil-based ink, the
microcapsules being filled with the temperature indicating
agent as the core material of the microcapsuies.

Figs. 6 and 7lshow the resulting ID cards. The
temperature indicating ID card 31 according to the present
invention comprises a sheet of plastic 32 and a coating layer

This is the replacement shest
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according to the present invention are surrounded and fixed with an ink
material; therefore, there is no need to use any protective agents, and
nore distinctive coloring takes place. The m crocapsul e-cont ai ni ng
oi | -based ink according to the present invention can be prepared by
converting a mcrocapsul e-contai ni ng wat er-hbased system which contains an
obj ecti ve hydrophobic material as the corgg9material of the m crocapsules,
into a m crocapsul e-containing oil-based™printing vehicle system wi thout
i mpai ri ng t hd3oFPEPrisingr engdrrarapPsudR-oPntegningt adlnbasedapniil ethel |
material. Thus, the ink conposition according to the invention can be
handl ed si m mackrpcapsufescbeiagt fdddedowlithasctieppenatngei airdigating
UV-cur abl e-type and oxi dati ve-pol yneri zati on-type

agent as the core material of the microcapsules, a magnetic

tape 34 and a prescribed print 35.

(Effect of the invention)

According to a method of the present inveﬁtion; it
is possible to convert a microcapsule—containiﬂg water-based
disper#ion into a microcapsule-containing oil-based system
without impairing the strength and flexibility.pf the
microcapsule wall m§teria; in.a state of primarily
microcapsule partiéles intact; therefore, many of the
problems-associated with conventional processes, such as
coagulation of microcapsules, breakdown of microcapsules, low
yield of-.product, or high investment costs can be
circumvented by using the method according to the present
invention.

Particularly in printing field, the oil-based iﬁk
according to the present invention can be used by a
conventional printing process, regardless of the kind of
printing paper employed, without the use of a desensitizer
which has hitherto. been used for partial prevention of.
coloring. Both UV-curable and oxidative-polymerization-type
inks may be prepared. In addition, when printed onto a

su:face of a sheet of paper, the printing ink according to
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printing inks; therefore, the coating layer paralleled selectively to a
prescribed print may be forned freely on a specific area of various kinds
of sheets by a conventional pressure transferring-type printing nachine.
~This is the replacenent sheet Repl acenent sheet WHAT IS CLAIMED IS
DATE OF RECEIPT 1. A nmethod of preparing a mcrocapsul e-containing oil-

based coating liquid, which conprises m>u¢u)a.n1crocapsule cont ai ni ng

wat er - based di spersion with an
the present invention does not penetrate the fibrous matrix,
and any color-forming dye encapsulated does not transfer to a’
developer-coated sheet of paper. Further, the microcapsules
according to the present invention are surrounded and fixed
with an ink materia;; therefore, there.is no need to use any
protective agents, and more distinctive coloring takes place.

The microcapsule-containing oil-based ink according

to the present invention can be prepared by converting a
microcapsule-éontaining water-based system, which contains an
objective hydrophobic material as the core material of the
microcapsules, into a microcapsule-containing oil-based
printing_vehicle system without impairing the original
strength and flexibility of the microcapsule wall material.
Thus, the ink compdsition according to the invention can be
handled similarly to the conventional oil-based printing ink
such as UV-curable-type and oxidative-polymerization-type
printing inks; therefore, the coating layer paralleled
selectively to a prescribed print may be formed freely on a
specific.area of various kinds of sheets by a conventional

pressure transferring-type printing machine.
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.o0il varnish for ink use or a resin for surface-c atgég se and a solvent
whi ch has ahis8hdei Hus B lackbt h the varnish or th REAQKHJﬁHﬂEgﬁﬁfacéﬂ3
m xture by d ﬁm

wall naterial, and re e r-~kn,the —
lﬂ I’lw t vacuumto convert sai ‘639&8}.&1 S%LE 1o paged ......
wat er - based IMto mcrocapsules in an oil-

capsu
of'. individually dispersed mcrocapsule pekticl aramms) paged..TEL fooshged .-

| ayer of the

) st Ghroes - ristoan?aged 44

preparlng a microcapsul e-contai ning oil- based qgubggmilq &R,
claim1, wherWHAT t¥e CGIIMED ofSsai d sol vent is l#hage gg? e

ontalnlng wat er - based di spersion in the range of fron15 to 100 % by
wei ght, based o thcrogapseietcorntaiming oil-based coating liquid

comprising an oil varnish for ink use or a resin for coating
use, and microcapsule particles filled with a hydrophobic
core material énd individually dispersed in the varnish or
the resin, said coating liquid. further containing a sqlvent
which has an affinity for both the varnish or the resin and
the surface layer of said microcapsule wall material in a
state of having been attracted with the affinity to both the
varnish or the resin and the sufface layer of ghe

microcapsule wall material.

2. A microcapsule-containing oil-based coating liquid claimed
in claim 1, wherein said solvent is a lower divalent or

multivalent alcohol.

3. A microcapsule-containing oil-based coating liquid claimed
in claim 2, wherein said alcohol is selected from the group
consisting of glycerine, ethylene glycol, diethylene glycol,
monocethyl ether; butanediol, propylene glycol, and propionic

acid pentadiol.

4. A method of'preparing a microcapsule-containing oil-based
coating liquid, which comprises mixing a

microcapsule-containing water-based dispersion with an oil

This is the replacement sheet
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m crocapsul e-contai ni ng wat er-based di spersion. 3. A

m crocapsul e-contai ning oil-based coating Iiquid premﬁféetmsﬁéaﬁx ngod
claimed in claims 1 or 2 and conprising an oil varnls

resin for coating use, and m crocapsul e particles fiII |s t he
repl acenent sheet - 42 - hydrophobic core materi al

di spersed in the varnish or the resin, Sﬂhd coati ng I|qU|d further

contai ning a solvent which has an afflnrfy for both the

varnish for ink use or a resin for surface-coating use and a
solvent which has an affinity for both the varnish or the
resin and the surface layer of the microcapsule wall
material, and removing the water in the mixture by
distiilation in vacuum to convert said micrqcapsules in a
water-based system into micfocapsules in an oil-based system
in a state of individually dispersed microcapsule particles

intact.

5. A method of preparing a microcapsule-containing oil-based
coating liquid claimed in claim.4, wherein the amount of said
solvent %s mixed with the microcapsule-containing water-based
dispersion in the range of from 5 to 100 % by wéight, based

on the total solid of the microcapsule-containing water-based

dispersion.

6. A sheet printed in a selected area with a
microcapsule-containing oil-based ink comprising microcapsule
particles filled with a hydrophobic material and individually
dispersed in an oil varnish for ink use or a resin for
coating use, and a solvent thch has an affinity for both the
varnish or the resin and.the surface layer of the
microcapsule wall material, in a state of haQing been_
attracted with the affinity to both the varnish or the resin

and the surface layer of the microcapsule wall material.
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varni sh or the resin and the surface |layer of said m CTHXCSARBLG, I
material in a state of having been attracted with the a SRERdt he
varni sh or the resin and the surface |ayer of the m'crom ‘Lml'
material. 4. A mcrocapsul e-containing oil-based coating din

claim 3, wherein said solvent is an alcohol having two or nore al coholic
hydr oxi de group and a | ower nunber of carbbhn atons. 5. A

m crocapsul e-contai ning oil -based coating Iiquid clai in claim 4,

wher ei n sald7alboﬁbeetsc%éi@éﬂeanf9Bﬁ+PhgrgVB%Eeb%n§?£$?ﬂ§g5?pﬁ?€%%rine,

et hyl ene gl ycol, diethylene glycol, butanediol, propylene gl¥col, and
material is selected from the group consisting of dye,
pigment, perfume, liquid crystal, a chemical agent, a'

solvent, a plasticizer, a temperature indicating agent, and

an adhesive.

8. A sheet claimed in claim 7, wherein said hydrophobic

material is dye.

9. A sheet claimed in claim 6, wherein said hydrophobic
material is color developing dye and the sheet is used as a

pressure-sensitive duplicating sheet.

10. A method of making the sheet claimed in claims 6 to 9,
wherein said method comprises forming a coating layer with
said microcapsule-containing ocil-based ink on a selected area

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

11. A duplicating printing sheet composed of at least one
sheet having a developer layer on a desired area of one side
and a color fbrmer layer on a selected aiea on the other side
of the sheet, wherein the color former layer is formed by
coating'a microcapsule-containing oil-based ink which
~comprises microcapsules filled with dye and a solvent, the

microcapsules having been dispersed individually in an oil

This is the replacement sheet
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monoet hyl ether thereof. 6. A sheet printed in a selected area with a
m crocapsul e-contai ning oil-based ink clained in any one of clains 3, 4 and -

5. This is the replacenent sheet -43 - 7. A sheet claimed in claim®6,
wherein said hydrophobic material is selected fromthe group consisting of
dye, pignent, perfune, liquid crystal, a chem cal agent, a solvent, a

pl asticizer, a tenperature indicating agent,

44

———

varnish for ink use, and the solvent having been attracted
with its affinity to both the varnish and the surface layer

of the microcapsule wa_ll material.

is Sheet Has Been Rei

T
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and an adhesive. 8. A sheet clained in claim7, wherein said hydrophobic
material is dye. 9. A sheet clained in claim®6, wherein said hydrophobic
material is color devel oping dye and the sheet is used as a
pressure-sensitive duplicating sheet. 10. A nethod of nmaking the sheet
claimed in any one of clains 6 to 9, wherein said nethod conprises formng
a coating | pamer w th said mcrocapsul®©-containing oil- based ink on a

sel ected ar l -a£|sheet by a pressure transferring-type printing machine.

11. A dupli cat printing sheet conposed of at |east one sheet having a
devel oper | ayer on a desired area of
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one side and a color fornmer |layer on a selected area on the other side of
the sheet, wherein the color forner layer is fornmed by coating a

m crocapsul e-containing This is the replacenent sheet Repl acenent sheet
- 44 - oil-based ink clained in any one of clains 3, 4 and 5.
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MICROCAPSULE-CONTAINING OIL-BASED COATING LIQUID, INK,

COATED SHEET, AND METHOD OF PREPARING THE SAME

ABSTRACT
A microcapuuloQoontainina oil-bagsed coating liquid,
an ink, a cbated ‘ho.t. and a method of preparing the same are
provided by tha present ;zwcntion. The microcspsule-containing
oil-basad ooating 1liquid comprises a hydrophobic core
nltetul-uontnini:}g“_;_.“__m}n:l.croaapluh particles dispersed

o
individually in a? ctat

_t pi‘:.ur,y pa:t:l.c.:l.o 1n an oil va:n:l.lh

.....

having an a!f:l.ni]ty !or both the vunigm oe th. ragin and the
surface of the horngapaul. wall mt.;.-:l.al; ' a\ncording to the
present invention, the wat.r-band microcaplulcs systen cen be
advantageously converted into an oil-based one without
coagulsting the primary microcapsule particles while ti:‘nre is
no hardening end breakdown of the wall material during thes
procees and the original strength snd ‘the flexibility of tha
microcapsule wall materisl can be retained intect.

This is the raplacement sheet

Date: 2 4 OCT 1035



Replacement sheet

[~ REPLACEMENT SHEETS  SG
-1 01 Description : paged ..... to paged .....
- 41 - | MClaim(s) :paged AJto paged %
i O Drawing(s) : paged ..... to. paged .....

¢ [0 Abstract :paged.... 0 paged

WHAT IS CLAIMED IS : | DATE OF RECEIPT .16/¥[28.16

1. A method of preparing a microcapsule-containing oil-

based coating 1liquid, which corpprises mixing a
microcapsule-con\‘%hg_i_.ning wémter-based ;izj‘.*‘spersion with’_ an
oil varnish for’i;i"]:»f use or a resin for surface-—coat;ing
use and a solvent wﬁiéh has an affinity for both the
varnish e)ﬁ: the re31n .and the surface layer of the
mlcrocapsul’e wall mater:l.al and removing the water in
the mixture by distillation in vacuum to convert said
microcapsules in a water-based systerﬁ. into microcapsules
in an oil-based system in a state of: individuéll’y_
dispersed microcapsule particles intact'."}"“"
",.n,f;;:
2. A method of preparing a microcapsule- contalnlng *m,l-
based coating liquid claimed in claim __,' whereln the"
amount of said solvent is mixed with the mlcrocapsule-
containing water-based dispersion in the x_;ange of from
5 to 100 % by weight, based on the total'-s'ol'id-oz“f the

microcapsule-containing water-based, dispersion.

3. A micro'capsule—containing oil-based coating liquid

prepared by the method claimed in claims 1 or 2 and

comprising an oil varnish for ink use or a resin for

coating use, and microcapsule particles filled with a

Thié is the replacement sheet —_—
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Replacement sheet

- 42 -

hydrophobic core material and individually dispersed in
the varnish or the resin, said coating liquid further
containing a solvent which has an affinity for both the
varnish or the resin and the surface layer of said
microcapsule wall material in a state of having been
attracted with the affinity to both the varnish or the
resin and the surface layer of the microcapsule wall

material.

4. A microcapsule-containing oil-based coating liquid

claimed in claim 3, wherein said solvent is an alcohol

having two or more alcoholic hydroxide group and a lower

number of carbon atoms.

5. A microcapsule-containing oil-based coating liquid
claimed in claim 4, wherein said alcohol is selected
from the group consisting of glycerine, ethylene glycol,
diethyiene glycol, butanediol, propy1ene glycol, and

monoethyl ether thereof.

6.. A sheet printed in a selected area with a

microcapsule-containing oil-based ink claimed in any one

of claims 3, 4 and 5.

This is the replacement sheet _

owe: (4~ ¥-96 LU



Replacement sheet

- 43 -

7. A sheet claimed in claim 6, wherein said hydrophobic
material is selected from the group consisting of dye,

pigment, perfume, liquid crystal, a chemical agent, a
solvent, a plasticizer, a temperature indicating agent,

and an adhesive.

8. A sheet claimed in claim 7, wherein said hydrophobic

material is dye.

9. A sheet claimed in claim 6, wherein said hydrophobic
material is color developing dye and the sheet is used

as a pressure-sensitive duplicating sheet.

10. A method of making the sheet claimed in any one of
~claims 6 to 9, wherein said method comprises ferming a
coating layer with said.microcapsule—containing oil-
based ﬁnk on a selected area of a sheet by a pressure

transferfing-type printing machine.

11. A duplieating printing sheet composed of at least
one sheet having a developer layer on a desired area of
one side and a color former layer on a selected area on
the other side of the sheet, wherein the color former

layer is formed by coating a microcapsule-containing

This is the replacement sheet
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oil-based ink claimed in any one of claims 3, 4 and 5.

This is the rep!acerﬁent sheet
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