v '-

‘wITLE OF THE xmm:on

10

i5

20

25

REPLACED SHEETS
}raDescription : pagda....,..to pagei ......

I:YCIalm(s) +pag "!;\.-to pageR ..L.".
. to .
SPEC iﬂfﬂﬁ) ....... o301
- Abstract paged s 10 pageﬁ . qsl ......

MICROCAPSULE-CONTAINING OIL—BASBD COATING LIQUID, INK, COATID

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
into a microcapsule;containing oil-based ink or oil-based
coating liquid without coagulating the individually dispérsed
primary microcapsule particles.

More precisely, the mathod comprises blending a
nicrocapsuls-containing squeous dispersion with a solvent
such as glycerine which has an affinity for both a vernish

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

of the hicrocapsule wall material, and with an oil-based

coating liguid comprising the foregoing oil varanish or resin,
and removing the water present in the resulting mixture by
vacuum distillation to convert the microcapsules in a water-
hﬁsed dispersion into those in an oil-basad system without
coagulating the primery dispersed m:l.crocapsﬁles in order to
obtain & microcapsule-containing oil-based cocating liquid.
Examples of thg fo:egoiﬁg o:l.l-bénd coating liguid

comprising an oill varnish for ink use or a resin for coating
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use include.msthaetylic derivatives, acrylio derivatives;
mixaed glyoerides of an unsaturated iatty acid and the like.
The present invantion furthar ralates to a sheet,
in particular to a preasure-sansitivs printing sheet of peper
(nonaarbon-typé duplicating printing paper or so-called
"carbonless pabar“) with a coating layer comprising a

microcapsule-containing oil-based ink on a selected ares of

the printing shest of papar, synthetic paper or plastic £film,

and to a method of preparing the same.

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
make these core materials easier 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 &
f-sin-based coating liquid.

-If 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

plastics such as polyvinyl chloride. Particularly, in the
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printing fieid, especially in a fieid-of'preparing p:eeeusie
sensitive dupﬁlicating sheets, a special desensitizing

printing ink capeble of preventing coloring has hithertc been

" coated on a selected area of the sheet for making a

carbonless sheat of paper or 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,
sandwichad 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
dys core microcapsule-containing ink is of 8 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,
the coating layer ashrinks 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

usually been circumvented by coating the entire surface with
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the layer of a color former by means of an air kniie, and

thereefter, applying a desensitizing ink on the unnacesaary
areaa in order to prevant coloring. Thisg is opv;pusly_ .
tedious. In amddition, when the amount of the desensitizing
ink is inéuftioiant and fhe printing is uneéen, coloring
takes place due to the znefficiént 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
for & 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 coataed is
usuelly 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,
curing, 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

intarmediate printing shsat of a carbonless sheet of paper.

-4 -
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In order'to'circumvent'tnesefprbblems, 8 DIoOCess
has been practiced, wherein dried microcapsule powder with
good flowability is milled into an oil varnish or a resin for

coeting use after a microcapsule-containing weter-based

.diapersion is subjab:ed to a conventional sﬁray drying to

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

In this spray drying process, however, it becomes
necessary to increase the amount of ink to disperse the
powderad microcapsulas to obtain ink of suitable flowability.
Al_a rasult, it is difficult to achieve high concentrations
of microcapsules, indicating a problem of insufficient

coloring 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 tha
original polym.rizatipﬁ syatem for preparing the microcapsule
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

have to be subjected to crushing to prdvida particles with a
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suitable avé:aga particle.§ize.of less than 2 um, preférab1§
1600 then 1 pmliniorﬂer to obtain suitable printability. |
Further, the microcapsule wall matarial becomes brittle by
hardening upon spray drying and the walls of the secondary
particlas 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 developer on
the surface is made, the color developing dye of the core
material freed from encapsulation penatrates into the fiber
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
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 order to bring the particles

closer to primery particlaes.

So-called ";luahing Process" 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 oll varnisgh,

aelevating the temperature to remove the supernatant water by

dacantation,'continuing heating and vacuum distillatioh of
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the residual water to comvart tha wataz-basad colorant into

an oil-based one. When a colorant-containing water-based

dispirsion'is.diractly empldyed, problens associntad with'
soliditication of the colorant, separation £rom the varnish
foening upon avaporntion, or bumping, and the like arise;
therafore, the dshydratad cake-like colorant 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
practical for application fo the present inwantion,'bacause
the foregoing cake-like colorant particles consist maiﬂly of
cougulate§ gecondary particles, and have to be further
subjected to crushing by means of, for example, 8 crushing

mill to provide it with suitable printability.

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
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

shast and a method of making the sama, wherein the selected

-7 -
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area of the sheet has been coated freely with a layer

comprising th§ foragoing microcapsule-containing oil-based

ink by a conventional'pragsure transfefring-tfpe printiﬁg

machine. The foregoing microcapsules have bsen filled with

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
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

_ comprises blending a microcapsuls-containing water-based

disparsion with a solvent, 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
microceapsule wall maferial; in order to bind the hydrophilic
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 usec as
the main component of an oil-based ink or vil-based costing,
togather with auxziliary components in order to bind the

microocapsulas to the varnish or the resin with the affinity

-8 -
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of the hydrophobic'group of the solvent which has been bound

to the surface of the microcapsule wall ﬁaﬁerial, and

* furthermore, removing the water present in the

ﬁicrocapiule-dontaiﬁing water-beqed dispersion by vacuum
distillation to convert the water-based dispersion 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
by a method comprising forming a coating layer cdmprising a
microcapsule~containing oil-based ink thus obtained on &
selacted 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
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
coating layer comprising a microcapsule-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

dispersion, the microcapsules having been filled with e.g. a
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color former as the core material and dispersad in an
oil-based vahicle for printing ink use while muintaining the
proparties of the micrccapsules, i.e. the originel glasticity
and the strength of the wall material of the microcapsules.

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 micicegpsule_particle;.intact without causing
coagulation.

In addition, the original elesticity 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 pressure during
processing of the coating liquid. The microcapsules |
according to the invantion are broken only when a moderate
presaurg is spplied after being coated.

In the microcapsule-containing oil-based ink
composit;on of the present invention, the microcapsules
£illed with an oh;eetive core material are dispersed in an
oll 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

similar manner with conventional UV-cureble or oxidative
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polymefizaéi&n-fypé oil;b#sed printing inks. Thus, a coating
layer comﬁrising a color forﬁsr core microcapgﬁle—cbntaining
oil-based ink can be ﬁpplied freély on a selected area

paralleled to the preucribad'print on a shéat of all kinds of -

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
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. -

FIG. 3 is a schematic 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.

FIG. 5 is & schematic sectional 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.

Fi1G. 7 is a schematic sectional view taken on line

- 11 -
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' A-A of FIG. 6.

DI'I'IILED DIBCRIPTION OoF m PRII'!R’BID mon:nzms
The 1nv¢ntion will now be illustrated in detail
below by the following sxamples. |
~ In the present invention, the hydrcphobic 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

good in emulsion stability, such ss ligquid 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
devaeloper. Examples of the dye include leuco-type dggg such
as crystal violet lactone. Other examples include dyes of

xzanthene-type, merocyanina-type, thiazine-type, azine-type,

_m.thina-type, axzo-type, pyrazoline-type, stilbene-type,

coumarin-type, phenylmethans-type, or thg like. Examples of

the precursora 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 present

invention is not specified but nay be selected from the group

=12 -
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coneisting of gelatin; polyamidés,'polyurethanes, polyéstaré,
polysulfonamides, polyuulfonates, polyuneea, and the like.
The method of making microcapsulaa according to the present
invention may be selactad from the conventional group
consisting of an.ih'site'mpthod, an interfacial
polymerization, a coacervafion method, an orifice mathod, and
the like.

The microcapsule-containing water-based dispersion
according to the present inﬁantion may be produced, for
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
partially hydrolyzed styrene-maleic anhydride copolymer
having acid catalyti¢c and emulsifying-dispersing functionas.

The ihdiviﬁual preparative steps will be

illustrated in deteil below. -

{a) The astep 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

dispersion:
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The sclvent having';n nffinify-for both the surface
of a microcspsule wall material and a vanish or a coétigg

raesin are thoss having both hydrophobic and hydrophilic

- properties. Exemples of the solvent include glycerine,

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
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
also be preferably used because a given number of or more of
hydrophébic ﬁroups'and a higher boiling point 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
preferably glycerine, 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.

In a water-based aystem, when a microcepsule wall

- 14 -
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' material is covered with s layer of an acidic catalyst

serving as an émuliifyind‘;nd dispérsing agant such as a
partiaily hydrolyz-d -tyrane;malaic anhydride copolymer, the
hydrophilic groupn protruding £rom the surface layer of the
microcapaule wall material i.e. carboxyl groups hare, are
bonded in water molecules by means 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
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
material via thae 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

presance 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.

The oll varnish for printing ink use or the resin

- 15 -
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for coating use (or nonvolatile vahigle'GOmponent) is &8 main

component of an oil-based printing ink or an oil-based
coating liquid, respactivaly. Iﬁ the preseﬂt invention, the
water present.in the 1ntarmediata_conposition 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 ecrylic acid by esterification or
ethnrificﬁtion in order to give at least one unsaturated
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
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

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 phenclic resins, rosin-modified maleic resins,

epoxy resins, ketone resins, urethane reasins may alsoc be

- 16 -
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"employéd Bxamples of solventa as a diluent include toluene,

xylenaes, n-butyl acetate, isobutyl acetate, high-boiling '
aliphatic'hydrocarbons such_as n=paraffina, iso-paraffins,
ayaloparnftiné; and_alﬁylhanzanaa.

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 varnieh or the resin for coating use, i.e.
the microcapsulas sre furthaer attracted to the ocil-based
system by means of the solvent which has been attracted to
the surface of the microcapsule wall material, thus rasulting
in the feplacement froim an water-based system of

microcapsules to an oil-based one.

[b) The step of replacing a water-based system of
microcapsulées to an ocil-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 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

the range of from 30 to S0 °C (under about 10 Pa), preferably

- 17 -
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from 30 to 70 °C. Whan the tempereture is higher then 70 °C,

the oil-based coating liquid tendn to aoparate from the
mizture. Th@ £inal amount of water in the mixture 15
adjusted to within the raﬁge of from § %o 15 % weight,
preferably from 8 to 12 % by'waiéht. Glycerine is
particularly'suitahle for use here because it has a defoaming

effect to prevent the water from bumping,'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
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
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
systam 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

printing machine will be illustrated in detail below.

- 18 -
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' The microcapsule-containing oil-based printing ink
according to the present invention may be prepared in a

similar manner as for conventional ink prepared by an ink

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

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
the aonvantionpi printing ink during the course of intaglio
printing.

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
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
suitable flow and drying cheracteristice. 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

printing matrix. In addition, owing to their drying

- 19 -
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charactetistidﬁ,'a fully dried coating layer may be obtained

from the semi-solid ink without problems.

The formation of coatinq layer by printing with the
microcapsule-containing oil-based printing ink will be
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,
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
cylinder, 43 designates a 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
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
folil pr;nting. printing for pr;ntad aclrcuite and integrated

circuits, and intumescent printing ss well es the printing

for a general printing sheet of paper, synthatic paper or

- 20 -
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plastic film.

The prﬁsent invantiﬁn ﬁill be fu:ther.illustratad
herein below in conjunction with Fig. 3 which shows a
duplicating paper composed of thres sheets.

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 paper 3. These individua1
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 area. A color former layer 7a comprising
microcapsule particles 10 filled with a colaor daveloping dye
1l and dispersed individually in an oil-based 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
conventional developer layer Ba, 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

8 developar layer Bb comprising the sams componaent as those

- 21 -
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of the"developér layér Su.._fhus, when letters are printeﬁ.by
means of, for example, a ballpoint pen on the duplicating
eres, & color r-acﬁion takes place on the corresponding
developer layaré fhnrhof, uhereby’thﬁ same letters sre
duplicated on'the lower and.madium 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 df paper. One of the
confirming methods is a method comprising utilizing an
acid-base indicator, such as Methyl Red, Tetrabromcphenol, 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
datecting the prasance 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

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):

In 200 parts of an agqueous 5-% {(by wt.)
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aty:ene)mélaio anhyd:ide.copolymét_(frﬁde name; Scripset-520,
Monsant Co.) solution (ph 4.6) containing a small amount of
NaOH was disiolved 194 paxts of alky;niphthalene (trade name:
XMC-113, Kureha Chem. Ind. Co. ) and 6 parts of Crystal Violet
Lactome under haatinq while atirring 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
stirred 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
(microcapsule filled with a color daveloping 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
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

melamine-formaldehyda precondensate (trade name; Sumirez'

- 23 -
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Resin 513, 'sﬁmitbmo chnmicél'cb ), thereafter the mizture was
stirred at 75 *C for two hours in order to pravida a
microoapsule-cqntaining diaperaion B for qarbonless paper

use.

ér.paration'of'miérocapsule-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,
Mongant 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
(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

temperature indicating agent cora microcapsule-containing

disperaion C.

Example 1

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

connected to 8 vacuum pump was charged with 80 parts of a 50

w24 =
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(by we. ) miarooapsule-containing disparsion A and 20 parts
of glycerinn (wako Pura Chem, Ind. Co.) while stirring.
{b) To the resulting mixtura was added 20 parts of a
UV-curable oil varnish (trade nama; FD Gloss OP Varnish-l,
Toyc Ink Mfg. CO.) while stitring(
(¢) 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).
(d) To the oil-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

coating layar (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

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

pressure-sensitive spot print.

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

partas of the glycerine was used.

- 25 -
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(b)-(e) The procé&ﬁre of Bxemple 1 was followed ekcgpt_tbat.
an oil-ﬁasad varnish (trade nﬁma; Recarton 0P vanish'No.'G,

TEK_TOKA Co.), and an adjuétorsfof printing ink use (trade.i 
name; UV 161 Reducer, T&K Toxh_Co.) were employed, in order

to 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
s mixed oil varnish (viscosity; 100 Pa 8/25°C) [e |
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 varnish (trade name; FD Gloss
OP Varnish-1),

Example 4

(a) The procedure of Example 1 was fdllowed axcept that 35
parts of the glycerina was used.

(b) The procedure of Example 1 was followed axcept that an
oil varnish (trade name; KOP varnish-~2, Toyo Ink MZg. 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

with 5 part of a jelly compound (Toye Ink Mfg. Co.)) was used

- 26 =
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in place ©of the adjuster, in order to cobtain a pressure-

gensitive spot print.

. .
(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
vernish (trade name; FD Gloss OF Varnish-l).

(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
order to obtain a pressure-sensitive spot print.

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

Exsmple §

(a) A 300ml-closed vessal fitted with a stirrer and
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 procedure of Example 1 was followed to provide a

pressure-~sensitive apot print.

- 27 -
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Exanple 7

(a) A“aboml-closad vaessel £itted with é stiirqr and
connected to & vacuum pump.wa: charged with B0 parts of a 50
$ (by wt.) microcupsule-contaiﬁing dispersion C and 20 parts
of glycerine (Wako Pure Chem. Ind. Co.) while stirring.

(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
(about 10 Pa) by maintsining 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
adjustor for coating use (trade name; Alonix M-10l, Toa Gosel
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

susceptible color developing cup.

Example 8
(a) Tha 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

- 28 -
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R-1200, Daii:h-Koqyo Seiyaku Co.), 5 parts of a resin for

- coating use (trade neme; New Frontier TMPT, Deiich Kogyo

Seiyaeku Co.), 1 part of a resin for coating use (trade name;
New Frontier PE-400, Daiich Kogyo Seiyaku Co.) and 1 part of
a ieuin for qoating use (trade naeme; Irgacure 651, Ciba-Geigy
Co.) were used in place of the resin foi coating use (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
30 parts of an adjustor for coating ﬁse (trade name; 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.

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
R-1400, Daiich Kogyo Seiyaku 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

temperature susceptible celor devaloping cup.

.29 -
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{e)= (e) ‘The pfocedure.of Example 7 waé foliowed except that
30 parta of an adjustor for coating use (trade neme; New

Frontier CEA, Daiich Kogyo Seiyaku Co.) was used in.place of
tha adjustor (trade nﬁme:_hlonix M-101) employed in Exaﬁple 7

to pro#ide a temperature suscaptible cup.

Example 10

(a) The éame a8 Exanple ﬁ{

{b) The procedure of Example 7 was fol;owad except that 20
parts of & 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
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 coﬁxing use (trade name: Alonix M-1Cl1l) in

Example 7 to provide a temperature susceptible color

deveaeloping cup.

Example 11

(a) The procedure of Exeample 7 was followed except that 30

parts of ethylane glycol {(Weko Purs Chem. Ind. éo.) was used
in place of 20 parts of glycerine (Wako Pure Chem., Ind. Co.)

employed in Example 7.

‘- 30 -
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{b) The-procadura of Example 7 was followed except that 15

‘parts of a resin for coating use (tzade name; Corponeal

PA-24T, Showa Polymer Co.) snd 10 parts xylene (Wako Pure

Chem. Ind. Co0.) wers used in place of the resin for coating

uge (trade name; Alonix M-150) employed in Example 7.

{(c)=(e) The procedure of Exemple 7 was followed except that
25 parts of xylene (Wako Pure Cham. Ina. Co.), 10 parts of
MIBK (Waka Pure Cham. Ind. Co.) and butyl scetate (Wako Fure
Chem. Ind. Co.) were used in place of the adjustor'for'
coating use (trade name; Alonix M-101) employed Lnlzxnmpla 7
to provide a temperature -uaceptiblé color developing cup.

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

Comparative Examole 1

(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.).

(o) 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.

- 31 - —_—
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(a) The microcapsuleécontaininq dimspersion B was spray-dried

to provide microcépsﬁle powder,

(b) To 40 parts of the powder was added 80 parts of a resin

.for coating use (trade name:; Alonix M=-150, Toa Gosel Chem.

Ind Co.) while atirring.

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

(d) The procedure of Bianpla 7(e) wie followed to provide a

temperature susceptible color developing cup.

The values (Table 1) stated in the Examples 1 to 6 and

Comparstivs Example 1 were determined as follows:

1. Evaluation of coloring on the pressura-sengitive spot

print:

. A, Coloring test by a forcer: Typing was ccnducted under
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.

This Sheet Has Been Rep




B. Coloring feat_by calendaring'rollz A carbonless paper
coﬁposed of two p;rtg wsr§ pressed by calendaring roils |
(nip pressure: 1 Kg/inch), and the color developed
concentrations were neasured. The color developed
concentrations stated in Table 1 are relative velues to
those (as 100) obtained in Comparative Example 1. The
higher the value, the highet the color developed

concentration.

10 2. Evaluation of microcapsule breakdown rate for a .

15

20

pressure-sansitive spot print:

A. The valua was determined by measuring the amount of
fres oil spilled from microcapsules by means of a
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

80 °C seven days after it was spot printed.

—33—
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Table 1
Tests for a pressure~sensitive spot print

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

Test 1-A |Test 1-B Tast 2-A Taest 278

135 130
145 135
150 140
;Example 4 145 140
| Example § 145 . 135
Example 6 130 130

Compearative | 100 100
Example 1

The following comparative evaluation wag
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. BEvaluation of coloring: The disappearance of
preprinted patterns under the coating was abserved

visuelly, after water (20 °'C) was poured into the cup

instead of water (50 °C).

34 -
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. Evalustion of appesrance of coated surface: The

evennass and gloss of the costed surface was observed

visually.

Table 2 |
Evaluation of the Coated Surface of a Mug

Color Fading

.Coloring

Uniform fading
speed,

Completaly

appeared

pattern

Uniform
coloring

_speed,

Completely
covered
pattern

10 Example

Uniform fading
spesad, good

fading, clearly

appsared
pattern

the same as
the above

the same as
the above

Example

the same as the
above

the
the

same as
the above

Example

tha same as the
above

the
the

same as
the above

the same as the
above

the
the above

the same as
the above

Comparative
135 Example 2

Uneven fading
speed,
insufficiently
appeared
pattern

Covered
patter, lack
of uniformity
in coloring

speed

Rough
surface with
no gloss

The individual average particlae sizes of the

microcapsules in the oll-based coating liguids obtained in
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Examples 1 to 11 weri almost the_sams'as those of
microcepsules contsining in the corresponding water-based
dispersions, and the fl.xihility or strength of the |
microcﬁpsule wall m#tﬁrialéiwas equiv&lant £o those of the
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
the microcspsula wall material became brittle through
hardening at the drying temperature.

As for the ylelds of microcapsules obtained in
Examplgs 1l to 11, the individual values wers all 100 %, while
in both Comparative Examples 1 end 2 the vélues were about 70
3, showing that a substantial amount was lost upon

spray-drying.

Example 12

In a 300m1-cloaod'vessel fitted with a stirrer and
connected to a vacuum pump, 200 perts 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 (average particle size; 2 um).

To the enulsion was addéd 60 parts of a
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melamina/formaldehyda precondensate while stlrring at 75 °C
for two hours. 80 parts of the 50-% (hy wt.)
microcapsule-containing di:persion thus obtained were_mixad
with 20 parts of glycerine while stirring. The procedure of
Example 1 was followed except 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
microcapsule-containing oil ink, the microcspsules baing
£illed with perfumn.

The surface of'n sheat substrate of synthatic paper
was printed with the ink (2 g/m’, dry base) thus obtained at
8 printing speed 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
ink,

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
baing 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

connac?ed to a vacuum pump, 200 parts of an aqueous 5-% (by

- 37 -
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wt,) styrennlmaleic'nnhydtide copolymer solution (pH 4.6)

containing a small amount of NaOH was prepared,'ang 200 parts

' 0f a temperature Lhdicating agent solution was added under

heating while stirring to provide an enulsion (everege
particle size; 2 um).

To ths-gmulsion was added 60 parts of a
melamine/formaldeshyde precondensats while stirring at 75 °C

for two hours. 80 parts of the 50-% (by wt.)

‘microcapsula-containing disparsion thus obtained were mixed

with 20 parts 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.

The surface 6f a sheat 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 oféeat
rotary printing machine and a Uv-dryer to provide a
temperatura-sensitive ID card having a coating layer
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 reasulting ID cards. The
temperature indicating ID card 31 according to the present
invention comprises a shest of plastic 32 and a coating layer
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33 comprising a microéapéula-uonﬁaiﬂinﬁ'oil-baséd ink, fhe_

microcapsules being filled with a temperature indicating
egent as the core material of the microcapsules, a magnetic

tape 34 and a prescribed print'as..

(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
without impairing 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
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 ink
according to the presant 1nventidn can be used by a
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

surface of a sheat of paper, the ﬁrinting ink according to

-39 -
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.the~presen£ invention does not penetrate the £ibrous matrix,

and any colbr-fo:ming dye encapsulated does not transfer to a
devaloper-coated shaet of papé?. Further, the microcapsule§
accordihg tc the ptosﬁnt inveﬁtion are surrounded and fixed
with an ;nk material; therefore, théra 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 prepsred by converting s
microcapsule-containing watar-based system, which contains an
objective hydrophobigc matarial as the core material of the
microcapsules, into s microcapsule-containing 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
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
selgctively 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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WHAT IS CLAIMED IS: |
1; A.microcapsule-containing.bil-based coating liquid
comprising an oil varnish for iﬁk ugse or a resin for coating
use, and microcapsule particlés filied with a hydrophobic
core matarial and individually dispersad in the varnish 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 matérial in a
state of having baen attracted with the affinity to both the

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

multivalent alcohol.

3. A microcapsule-contsining 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,
monoethyl ether, butanediol, propylena glfcol, and propionic
acid pentadiol. '

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

coeting liquid, which comprises mixing a

wicrocapsule-containing water-based dispersion with an oil

- 41 -
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- varnish for 1nk use or a resin for surfaca-coating uae arnd a

solvent which haa an affinity for both the varnish or the
resin and the surface layer of the microcapsule wall
matariel, and removing the'wafer in the mixture by
distillation in vacuuﬁ to convert said microcapsules in a
water-based system into microcapsules in an oii-basad.system
in 8 state of individually dispersed microcspsule particles

intact.

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

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
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

end the surface layax of the microcapsule wall material.

- 42 -~
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7; A sheet claimed in claim 6, whhrain-said hydrophobic

This Sheet Has Been|| eﬂlaced _ _

material is selected-from the group ceonsisting of dya,
pigment, perfume, liquid crystal, a chemical agent, a
solvent, =& plasticizei. a temperature indicating agent, and

an adheaive.

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

material is dye.

9. A sheet claimed in claim 6, wherasin 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 claimed in claims 6§ to 9,
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
sheet having a developer lsyer 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

microcspsules having been dispersed individually in an oil
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varnish for ink uqe; and the solvent having been attracfed
with its affinity to both the varnish and the surface layer

of the microcepsule wall material,
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