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(57) Abstract: The purpose of the present invention is to provide a heat-sensitive recording medium for which concerns

regarding safety, such as endocrine-disrupting substances, are low, which has excellent chromogenic properties and light

resistance, and which has excellent heat resistance. A heat-sensitive recording body (1) has a configuration in which a

heat-sensitive recording layer (3) is layered on a substrate (2). The heat-sensitive recording layer (3) contains a coloring

agent, a non-phenolic developer, and a non-phenolic light stabilizer. The non-phenolic light stabilizer contains a hindered
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Description 

 

Title of Invention: HEAT-SENSITIVE RECORDING MEDIUM 

 

Technical Field 

[0001] 

 The present invention relates to a heat-sensitive 

recording medium, and more particularly to a heat-

sensitive recording medium which hardly causes safety 

concerns, and is excellent in chromogenic properties, 

light resistance and heat resistance. 

 

Background Art 

[0002] 

 Heat-sensitive recording media develop a color 

through a chemical reaction upon heating of a thermal 

head or the like to obtain a recording image, and are 

used in a wide range of applications such as not only 

recording media for facsimiles, automatic ticket vending 

machines and scientific measurement machines but also 

heat-sensitive recording labels for POP systems and 

receipt paper in retail shops. 

[0003] 

 As described above, heat-sensitive recording media 

are widely used.  Therefore, heat-sensitive recording 

media are required to have various kinds of performance.  

For example, chromogenic properties are required which 
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ensure that when a barcode is read with a barcode reader, 

the reading with the barcode reader is performed with 

good accuracy.  In addition, a characteristic is required 

which ensures that a heat-sensitive recording medium is 

unlikely to turn yellow when the heat-sensitive recording 

medium is exposed for a long time to intense light 

including an ultraviolet ray (light resistance).  

Further, excellent heat resistance is required which 

ensures that even in heating in a microwave oven or the 

like, a non-print portion is unlikely to develop a color 

while the chromogenic properties of a print portion are 

not deteriorated. 

[0004] 

 As such a heat-sensitive recording medium, for 

example, a heat-sensitive recording medium has been 

proposed in which a heat-sensitive recording layer 

containing a colorless or light-colored electron-donating 

leuco dye and an electron-accepting developer is provided 

on a support, wherein the heat-sensitive recording layer 

comprises, as the developer, a phenol-based developer 

such as 4-hydroxy-4'-isopropoxydiphenylsulfone, and 

comprises, as a light stabilizer, a phenol-based light 

stabilizer having a phenolic hydroxyl group, such as 2-

(3'-t-butyl-2'-hydroxy-5'-methylphenyl)-5-

chlorobenzotriazole which is an ultraviolet absorber 

(see, for example, Patent Literature 1 to 3). 
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Citation List 

Patent Literature 

[0005] 

Patent Literature 1: Japanese Patent Laid-Open No. 2009-

066897 

Patent Literature 2: Japanese Patent Laid-Open No. 2018-

134818 

Patent Literature 3: Japanese Patent Laid-Open No. 2017-

177577 

 

Summary of Invention 

Technical Problem 

[0006] 

 Compounds having a phenolic hydroxyl group (phenol-

based compounds), such as phenol-based developers and 

phenol-based light stabilizers used in Patent Literature 

1 to 3 above cause safety concerns as endocrine 

disrupting chemicals.  Therefore, in recent years, heat-

sensitive recording media with additives such as a 

developer and a light stabilizer, which having no phenol 

skeleton, are required from the viewpoint of 

environmental compatibility. 

[0007] 

 The present invention has been made in view of these 

circumstances, and an object of the present invention is 

to provide a heat-sensitive recording medium which hardly 

causes safety concerns such as endocrine disrupting 
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chemicals, and is excellent in chromogenic properties and 

light resistance, and also excellent in heat resistance. 

 

Solution to Problem 

[0008] 

 The inventors of the present application have 

conducted intensive studies for achieving the above-

described object, and resultantly found that when a 

developer having no phenol skeleton (non-phenol-based 

developer) and a specific light stabilizer having no 

phenol skeleton (non-phenol-based light stabilizer) are 

blended in a heat-sensitive recording layer, it is 

possible to provide a heat-sensitive recording medium 

which hardly causes safety concerns such as endocrine 

disrupting chemicals, and is excellent in chromogenic 

properties and light resistance, and also excellent in 

heat resistance.  The present invention has been 

completed on the basis of the findings. 

[0009] 

 That is, an aspect of the present invention provides 

a heat-sensitive recording medium in which a heat-

sensitive recording layer is layered on a substrate.  In 

the heat-sensitive recording medium of the present 

invention, the heat-sensitive recording layer comprises a 

color former, a non-phenol-based developer, and a non-

phenol-based light stabilizer. 

[0010] 
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 Conventional heat-sensitive recording media 

typically comprise phenol-based compounds as a developer 

and a light stabilizer.  However, the phenol-based 

compounds cause safety concerns as endocrine disrupting 

chemicals. 

 In contrast, in the heat-sensitive recording medium 

of the present invention, the developer and the light 

stabilizer contained in the heat-sensitive recording 

layer are non-phenol-based compounds.  Therefore, the 

above-described concerns do not arise.  In addition, the 

heat-sensitive recording medium of the present invention 

is excellent in chromogenic properties, light resistance 

and heat resistance even though the above-described non-

phenol-based compounds are used. 

[0011] 

 In the heat-sensitive recording medium of the 

present invention, the non-phenol-based light stabilizer 

comprises a hindered amine-based light stabilizer.  By 

this, light resistance can be particularly improved. 

[0012] 

 In an embodiment of the heat-sensitive recording 

medium of the present invention, the non-phenol-based 

developer preferably comprises a compound represented by 

the following formula (1) and/or a compound represented 

by the following formula (2). 

[Formula 1] 
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(In formula (1), R1, R2, R3, R4, R5, R7, R8, R9, R10 and R11 

each independently represent a hydrogen atom, or a 

substituent.  R6 and R12 each independently represent a 

substituent.  m represents an integer of 0 to 4.  When m 

is 2 or more, a plurality of R6 may be the same or 

different.  n represents an integer of 0 to 4.  When n is 

2 or more, a plurality of R12 may be the same or 

different.) 

[Formula 2] 

 

(In formula (2), R13, R14, R15, R16, R17, R19, R20, R21, R22 

and R23 each independently represent a hydrogen atom, or 

a substituent.  R18 represents a substituent.  o 

represents an integer of 0 to 4.  When o is 2 or more, a 

plurality of R18 may be the same or different.) 

[0013] 

 In an embodiment of the heat-sensitive recording 
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- 6 -

R R
H H R¹¹ R¹
N N

O C O
R³ O O R

(1)

S O
Si
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(In formula (1), R¹, R², R³, R, R, R, R, R, R¹ and R¹¹

each independently represent a hydrogen atom, or a

substituent. R and R¹² each independently represent a
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is 2 or more, a plurality of R may be the same or

different. n represents an integer of 0 to 4. When n is
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[Formula 2]

R
16

R
17 H H R²³

N N R²²
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S O

R¹ R²¹

R¹ R
13 O (R¹)
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(In formula (2), R¹³, R¹, R¹, R¹, R¹, R¹, R², R²¹, R²²

and R²³ each independently represent a hydrogen atom, or

a substituent. R¹ represents a substituent. o
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developer preferably comprises a compound represented by 

the following formula (1a) and/or a compound represented 

by the following formula (2a). 

[Formula 3] 

 

(The symbols in formula (1a) are the same as in formula 

(1).) 

[Formula 4] 

 

(The symbols in formula (2a) are the same as in formula 

(2).) 

[0014] 

 This configuration enables the provision of a heat-

sensitive recording medium that is further excellent in 

chromogenic properties and heat resistance. 

[0015] 
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chromogenic properties and heat resistance.
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the heat-sensitive recording layer further comprise a 

storage stability improver. 

 In this case, the storage stability improver 

preferably comprises a urea-urethane compound represented 

by the following formula (4). 

[Formula 5] 

 

[0016] 

 This configuration enables the provision of a heat-

sensitive recording medium that is excellent in print 

storage stability, in particular, plasticizer resistance. 

[0017] 

 In another embodiment of the heat-sensitive 

recording medium of the present invention, the content of 

the non-phenol-based developer is preferably not less 

than 10 mass% and not more than 50 mass% with respect to 

the entirety of the heat-sensitive recording layer.  This 

configuration enables the provision of a heat-sensitive 

recording medium that is excellent in chromogenic 

properties, and excellent in heat resistance. 

[0018] 

 In another embodiment of the heat-sensitive 

recording medium of the present invention, the content of 

the non-phenol-based light stabilizer is preferably not 
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less than 1 mass% and not more than 10 mass% with respect 

to the entirety of the heat-sensitive recording layer.  

This configuration enables the provision of a heat-

sensitive recording medium that is excellent in 

chromogenic properties and heat resistance and excellent 

in light resistance even though a non-phenol-based light 

stabilizer is used. 

 

Advantageous Effect of Invention 

[0019] 

 According to the present invention, it is possible 

to provide a heat-sensitive recording medium which hardly 

causes safety concerns such as endocrine disrupting 

chemicals, and is excellent in chromogenic properties and 

light resistance, and excellent in heat resistance. 

 

Brief description of Drawing 

[0020] 

[Figure 1] Figure 1 is a schematic sectional view showing 

an embodiment of a heat-sensitive recording medium of the 

present invention. 

 

Description of Embodiments 

[0021] 

 A heat-sensitive recording medium of the present 

invention has a layered structure in which a heat-

sensitive recording layer is layered on a substrate.  In 
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the heat-sensitive recording medium of the present 

invention, the heat-sensitive recording layer comprises a 

color former, a non-phenol-based developer, and a non-

phenol-based light stabilizer.  The non-phenol-based 

light stabilizer comprises a hindered amine-based light 

stabilizer. 

[0022] 

 Hereinafter, an embodiment of the heat-sensitive 

recording medium of the present invention will be 

described in detail with reference to the drawings, but 

the present invention is not limited to the following 

embodiments. 

[0023] 

 Figure 1 is a schematic sectional view showing an 

embodiment of the heat-sensitive recording medium of the 

present invention. 

[0024] 

 A heat-sensitive recording medium 1 according to the 

present embodiment has a layered structure in which an 

undercoat layer 6, a heat-sensitive recording layer 3, an 

intermediate layer 4 and a topcoat layer 5 are layered in 

the stated order on a sheet-shaped substrate 2 as shown 

in Figure 1. 

[0025] 

 In the present embodiment, the substrate 2 functions 

as a support for the heat-sensitive recording medium 1.  
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quality paper, art paper, coated paper, craft paper, and 

laminated paper obtained by laminating a thermoplastic 

resin such as polyethylene to a substrate from any of the 

foregoing papers, synthetic paper, and porous materials 

such as nonwoven fabrics can be used.  In addition, 

transparent synthetic resin films, for example, 

polypropylene films, polyethylene terephthalate films, 

polystyrene films and polycarbonate films can be used.  

The thickness of the substrate 2 is not limited, and the 

substrate 2 with a thickness of about 10 µm to about 100 

μm is prepared, the substrate 2 excellent in coating 

properties is obtained.  In addition, the substrate 2 

excellent in transparency is obtained. 

[0026] 

 In the present embodiment, the undercoat layer 6 has 

functions such as heat insulating properties for 

preventing diffusion of heat given from a thermal head, 

and cushioning properties.  The undercoat layer 6 is 

formed by, for example, adding hollow particles as a 

filler to a binder. 

[0027] 

 By providing the heat-sensitive recording medium 1 

with the undercoat layer 6 having heat resistance as 

described above, the sensitivity of print is improved.  

Therefore, an increase in applied voltage of the thermal 

head can be suppressed, and as a result, attachment to 

the thermal head by burning can be suppressed. 
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[0028] 

 The average particle diameter of the hollow 

particles added as a filler to the undercoat layer 6 is 

preferably 1 μm to 100 μm.  When average particle 

diameter of the hollow particles is in this range, the 

heat insulating properties of the undercoat layer 6 are 

improved.  Here, the average particle diameter is a weigh 

average particle diameter measured by laser 

diffractometry.  Measurement of the average particle 

diameter by laser diffractometry can be performed using, 

for example, "MT3300EX-II" (brand name) manufactured by 

MicrotracBEL Corporation. 

[0029] 

 The hollow ratio of the hollow particles is 

preferably 30% to 99%.  When the hollow ratio of the 

hollow particles is in this range, the heat insulating 

properties of the undercoat layer 6 are improved.  The 

larger the hollow ratio of the hollow particles, the 

higher the heat insulation effect.  Therefore, the color 

former can effectively develop a color with a small 

amount of heat.  That is, increasing the hollow ratio 

improves the print quality of the heat-sensitive 

recording medium 1. 

[0030] 

 Here, the hollow ratio of the hollow particle is 

calculated by the following equation. 
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 Hollow ratio = {(volume of voids) / (volume of 

hollow particles)} × 100 

[0031] 

 The content ratio of hollow particles in the 

undercoat layer 6 is preferably 40 parts by mass to 90 

parts by mass per 100 parts by mass of the undercoat 

layer. 

[0032] 

 The material for forming the hollow particles is, 

for example, a thermoplastic resin.  Examples of the 

thermoplastic resin include polystyrene-base resins, 

polyvinyl chloride-based resins, polyvinylidene chloride-

based resins, polyvinyl acetate-based resins, polyacrylic 

acid ester-based resins, polyacrylonitrile-based resins, 

and polybutadiene-based resins. 

[0033] 

 As the filler for the undercoat layer 6, a filler 

other than hollow particles may be used.  Examples 

thereof include fired kaolin, aluminum oxide, aluminum 

silicate, heavy calcium carbonate, light calcium 

carbonate, titanium oxide, barium sulfate, silica gel, 

activated white earth, talc, clay, kaolinite, 

diatomaceous earth, white carbon, magnesium carbonate, 

magnesium oxide, magnesium hydroxide, zinc oxide, 

polystyrene resin particles, urea-formalin resin 

particles, and polyolefin resin particles.  These fillers 
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can be used alone, or in combination of two or more 

thereof. 

[0034] 

 Examples of the binder contained in the undercoat 

layer 6 include acryl-styrene copolymers, styrene-

butadiene copolymers, acryl-butadiene-styrene copolymers, 

vinyl acetate resins, vinyl acetate-acrylic acid 

copolymers, styrene-acrylic acid ester copolymers, 

acrylic acid ester-based resins, and polyurethane-based 

resins. 

[0035] 

 As the binder, water-soluble polymers such as 

polyvinyl alcohol, starch and derivatives thereof, 

cellulose derivatives such as methoxycellulose, 

hydroxyethylcellulose, carboxymethylcellulose, 

methylcellulose and ethylcellulose, sodium polyacrylate, 

polyvinylpyrrolidone, acrylamide-acrylic acid ester 

copolymers, acrylamide-acrylic acid ester-methacrylic 

acid terpolymers, styrene-maleic anhydride copolymer 

alkali salts, isobutylene-maleic anhydride copolymer 

alkali salts, polyacrylamide, sodium alginate, gelatin, 

and casein may be used. 

[0036] 

 The application amount (dry weight) of the undercoat 

layer 6 is preferably 1 g/m2 to 10 g/m2. 

[0037] 
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 The thickness of the undercoat layer 6 is preferably 

1 μm to 20 μm. 

[0038] 

 When the undercoat layer 6 is prepared such that its 

application amount and thickness are in the above-

described ranges, the undercoat layer 6 appropriately 

exhibits a heat insulating function. 

[0039] 

 In the present embodiment, the heat-sensitive 

recording layer 3 is a layer which develops a color 

through a chemical reaction upon heating of a thermal 

head or the like to form a recording image on the heat-

sensitive recording medium 1.  In the present embodiment, 

the heat-sensitive recording layer 3 comprises a color 

former, a non-phenol-based developer, and a non-phenol-

based light stabilizer. 

[0040] 

 Regarding the color former, the color former which 

develops a color upon heating is a component which 

develops a color through a chemical reaction upon heating 

of a thermal head or the like to form a recording image 

on the heat-sensitive recording medium 1 of the present 

embodiment.  As the color former which develops a color 

upon heating, a commonly used known leuco-base dye can be 

used.  Examples of the leuco-based dye include 3-(N-

isobutyl-N-ethyl)amino-6-methyl-7-anilinofluoran, 3-(N-

isopentyl-N-ethyl)amino-6-methyl-7-o-
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chloroanilinofluoran, 3-(N-methyl-N-p-toluidino)-6-

methyl-7-anilinofluoran, 3-(N-ethyl-N-p-toluidino)-6-

methyl-7-anilinofluoran, 3-(N-ethyl-N-isopentyl)amino-6-

methyl-7-anilinofluoran, 3-(N-ethoxypropyl-N-ethyl)amino-

6-methyl-7-anilinofluoran, 3-(N-cyclohexyl-N-

methyl)amino-6-methyl-7-anilinofluoran, 3-(N-methyl-N-n-

propyl)amino-6-methyl-7-anilinofluoran, 3-dibutylamino-6-

methyl-7-anilinofluoran, 3-diethylamino-6-methyl-7-p-

toluidinofluoran, 3-diethylamino-6-methyl-7-

anilinofluoran, 3-diethylamino-6-methyl-8-methylfluoran, 

3-diethylamino-7-(m-trifluoromethylanilino)fluoran, 3-

diethylamino-7-(o-chloroanilino)fluoran, 3-diethylamino-

7-chlorofluoran, 3-dibutylamino-6-methyl-7-bromofluoran, 

3-dibutylamino-7-(o-chloroanilino)fluoran, 3-

dipentylamino-6-methyl-7-anilinofluoran, 3-dimethylamino-

5-methyl-7-methylfluoran, 3-pyrrolidino-6-methyl-7-

anilinofluoran, and crystal violet lactone.  These leuco-

based dyes can be used alone, or in combination of two or 

more thereof. 

[0041] 

 The particle diameter of the color former is 

preferably 0.1 to 1.0 μm.  Since the color former melts 

and reacts, the larger the particle diameter, the slower 

the reaction and the lower the sensitivity 

characteristic.  On the other hand, the smaller the 

particle diameter, the higher the risk that heat used to 

dry the paint causes color development at an unexpected 
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temperature.  In the present embodiment, the particle 

diameter of the color former is set within the above-

described range, and thus, the sensitivity characteristic 

and the color development temperature of the color former 

can be appropriately adjusted.  Here, the particle 

diameter is an average particle diameter at 50% in 

measurement with a Microtrac Laser Diffraction and 

Scattering Particle Size Analyzer. 

[0042] 

 In the present embodiment, the color former is 

preferably contained in an amount of about 10 to 20 mass% 

with respect to the entirety of the heat-sensitive 

recording layer 3 for obtaining excellent chromogenic 

properties.  The later-described developer is preferably 

contained in an amount of 1 to 3 parts per one part of 

the color former on a dry weight basis. 

[0043] 

 In the present embodiment, the heat-sensitive 

recording layer 3 comprises a non-phenol-based developer 

as opposed to a phenol-based developer that has been 

commonly used heretofore.  The non-phenol-based 

developer, which is among various electron-accepting 

substances that react with the above-described leuco-

based dye to make the leuco-based dye develop a color, is 

a compound having no phenolic hydroxyl group.  The 

configuration in which the heat-sensitive recording layer 

3 comprises a non-phenol-based developer is rephrased as 
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"a phenol-based developer which may threaten safety as an 

endocrine disrupting chemical is not used with purpose".  

In the present embodiment, the heat-sensitive recording 

layer 3 comprises a non-phenol-based developer as opposed 

to a phenol-based developer, and thus, a leuco-based dye 

can be made to develop a color with efficiency.  The 

heat-sensitive recording layer 3 may inevitably comprise, 

as an impurity or the like, a phenol-based compound in an 

amount small enough not to cause safety concerns as 

endocrine disrupting chemicals.  The heat-sensitive 

recording layer 3, with such a minute amount of a phenol-

based compound, is within the scope of the present 

invention. 

[0044] 

 As the non-phenol-based developer, known developers 

having no phenolic hydroxyl group can be used without 

limitation, and examples thereof include 2,2-bis[(4-

methyl-3-phenoxycarbonylaminophenyl)urea]diphenylsulfone, 

4,4'-bis(p-trisulfonylaminocarbonylamino)diphenylmethane, 

2'-(3-phenylureido)benzenesulfonanilide, and N-(p-

toluenesulfonyl)-N'-(3-p-toluenesulfonyloxyphenyl)urea. 

[0045] 

 Here, as the developer, the above-described non-

phenol-based developers can also be used.  However, the 

present inventors have found that compounds represented 

by the following formula (1) and the following formula 

(2) are preferred from the viewpoint of further improving 
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the heat resistance of the heat-sensitive recording 

medium 1. 

[0046] 

[Formula 6] 

 

(In formula (1), R1, R2, R3, R4, R5, R7, R8, R9, R10 and R11 

each independently represent a hydrogen atom, or a 

substituent.  R6 and R12 each independently represent a 

substituent.  m represents an integer of 0 to 4.  When m 

is 2 or more, a plurality of R6 may be the same or 

different.  n represents an integer of 0 to 4.  When n is 

2 or more, a plurality of R12 may be the same or 

different.) 

[0047] 

[Formula 7] 

 

(In formula (2), R13, R14, R15, R16, R17, R19, R20, R21, R22 

and R23 each independently represent a hydrogen atom, or 

a substituent.  R18 represents a substituent.  o 
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(In formula (1), R¹, R², R³, R, R, R, R, R, R¹ and R¹¹

each independently represent a hydrogen atom, or a

substituent. R and R¹² each independently represent a

substituent. m represents an integer of 0 to 4. When m

is 2 or more, a plurality of R may be the same or

different. n represents an integer of 0 to 4. When n is

2 or more, a plurality of R¹² may be the same or
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a substituent. R¹ represents a substituent. o
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represents an integer of 0 to 4.  When o is 2 or more, a 

plurality of R18 may be the same or different.) 

[0048] 

 As the "substituent", organic groups other than a 

hydrogen atom can be used without limitation, and 

examples thereof include a halogen atom, a nitro group, 

an amino group, an alkyl group, an alkoxy group, an aryl 

group, an aryloxy group, an alkylcarbonyloxy group, an 

alkylcarbonylamino group, an arylcarbonylamino group, an 

alkylsulfonylamino group, an arylsulfonylamino group, a 

monoalkylamino group, a dialkylamino group, and an 

arylamino group. 

[0049] 

 Examples of the "halogen atom" include a fluorine 

atom, a chlorine atom, a bromine atom, and a iodine atom. 

[0050] 

 Examples of the "alkyl (group)" include linear or 

branched alkyl groups having 1 to 12 carbon atoms, such 

as a methyl group, an ethyl group, a normal propyl group, 

an isopropyl group, a normal butyl group, an isobutyl 

group, a secondary butyl group, a tertiary butyl group, a 

normal pentyl group, an isopentyl group, a tertiary 

pentyl group, a neopentyl group, a 2,3-dimethylpropyl 

group, a 1-ethylpropyl group, a 1-methylbutyl group, a 2-

methylbutyl group, a normal hexyl group, an isohexyl 

group, a 2-hexyl group, a 3-hexyl group, a 2-methylpentyl 

group, a 3-methylpentyl group, a normal heptyl group, a 
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normal octyl group, a normal nonyl group, a normal decyl 

group, a normal undecyl group and a normal dodecyl group. 

[0051] 

 Examples of the "alkoxy group" include linear or 

branched alkoxy groups having 1 to 8 carbon atoms, such 

as a methoxy group, an ethoxy group, a normal propoxy 

group, an isopropoxy group, a normal butoxy group, a 

secondary butoxy group, a tertiary butoxy group, a normal 

pentyloxy group, an isopentyloxy group, a tertiary 

pentyloxy group, a neopentyloxy group, a 2,3-

dimethylpropyloxy group, a 1-ethylpropyloxy group, a 1-

methylbutyloxy group, a normal hexyloxy group, an 

isohexyloxy group, a normal heptyloxy group and a normal 

octyloxy group. 

[0052] 

 Examples of the "aryl (group)" include aromatic 

hydrocarbon groups having 6 to 10 carbon atoms, such as a 

phenyl group, a 1-naphthyl group and a 2-naphthyl group. 

[0053] 

 In the "dialkylamino group", the two alkyl groups 

may be the same or different. 

[0054] 

 The compound represented by formula (1) is 

preferably a compound represented by the following 

formula (1a) from the viewpoint of being able to impart 

excellent chromogenic properties and heat resistance to 

the heat-sensitive recording medium 1.  Specific examples 
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branched alkoxy groups having 1 to 8 carbon atoms, such

as a methoxy group, an ethoxy group, a normal propoxy

group, an isopropoxy group, a normal butoxy group, a

secondary butoxy group, a tertiary butoxy group, a normal

pentyloxy group, an isopentyloxy group, a tertiary

pentyloxy group, a neopentyloxy group, a 2,3-

dimethylpropyloxy group, a 1-ethylpropyloxy group, a 1-

methylbutyloxy group, a normal hexyloxy group, an

isohexyloxy group, a normal heptyloxy group and a normal

octyloxy group.

[0052]

Examples of the "aryl (group) " include aromatic

hydrocarbon groups having 6 to 10 carbon atoms, such as a

phenyl group, a 1-naphthyl group and a 2-naphthyl group.

[0053]

In the "dialkylamino group", the two alkyl groups

may be the same or different.

[0054]

The compound represented by formula (1) is

preferably a compound represented by the following

formula (1a) from the viewpoint of being able to impart

excellent chromogenic properties and heat resistance to

the heat-sensitive recording medium 1. Specific examples
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thereof include N,N'-di-[3-(p-

toluenesulfonyloxy)phenyl]urea represented by the 

following formula (1b), N,N'-di-[3-(p-

xylenesulfonyloxy)phenyl]urea, N,N'-di-[3-(p-

mesitylenesulfonyloxy)phenyl]urea, N,N'-di-[3-(o-

toluenesulfonyloxy)phenyl]urea, N,N'-di-[3-(m-

toluenesulfonyloxy)phenyl]urea, and N,N'-di-[3-

(benzenesulfonyloxy)phenyl]urea. 

[0055] 

[Formula 8] 

 

(The symbols in formula (1a) are the same as in formula 

(1).) 

[Formula 9] 

 

[0056] 

 The compound represented by formula (2) is 

preferably a compound represented by the following 

formula (2a) from the viewpoint that excellent 

chromogenic properties and heat resistance can be 
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thereof include N, N' - di - [3- - (p-

toluenesulfonyloxy) phenyl urea represented by the

following formula (1b), N,N'-di-[3-(p-

xylenesulfonyloxy) phenyl ]urea, N, ,N'-di-[3-(p-

mesitylenesulfonyloxy)phenyl]urea, N, N - di - [3- (o-

toluenesulfonyloxy) phenyl]urea, N, I,N'-di-[3-(m- N' - di - [3- (m-

toluenesulfonyloxy)phenyl]urea, and N, N' di - [3-

(benzenesulfonyloxy)phenyl]urea.

[0055]

[Formula 8]

R R
R¹¹ R¹

H H

O O
R³ O N N O R (1a)

Si C S

in O OR² R R
(R) (R¹²)

(The symbols in formula (1a) are the same as in formula

(1).)

[Formula 9]

H H

O O
Me O N N O Me

S C
Si (1b)

O O O

[0056]

The compound represented by formula (2) is

preferably a compound represented by the following

formula (2a) from the viewpoint that excellent

chromogenic properties and heat resistance can be
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imparted to the heat-sensitive recording medium 1.  

Specific examples thereof include [3-(3-

phenylureido)phenyl]-4-methylbenzene sulfonate 

represented by the following formula (2b). 

[0057] 

[Formula 10] 

 

(The symbols in formula (2a) are the same as in formula 

(2).) 

[Formula 11] 

 

[0058] 

 In the present embodiment, the heat-sensitive 

recording layer 3 may comprise a single non-phenol-based 

developer, or two or more non-phenol-based developers. 

[0059] 

 When as the non-phenol-based developer, at least 

one, or both of a compound represented by the formula (1) 
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imparted to the heat-sensitive recording medium 1.

Specific examples thereof include [3-(3-

phenylureido)phenyl]-4-methylbenzene sulfonate

represented by the following formula (2b) .

[0057]

[Formula 10]

R¹ R¹
H H R²³

O
R¹ O N N R²²

S C (2a)

R¹ R
13 O O

R¹ R²¹

(R¹)
R²

(The symbols in formula (2a) are the same as in formula

(2).)

[Formula 11]

H H
O

Me O N N
S C (2b)

O O

[0058]

In the present embodiment, the heat-sensitive

recording layer 3 may comprise a single non-phenol-based

developer, or two or more non-phenol-based developers.

[0059]

When as the non-phenol-based developer, at least

one, or both of a compound represented by the formula (1)
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and a compound represented by the formula (2) are used 

for the heat-sensitive recording layer 3, it is possible 

to improve the heat resistance and chromogenic properties 

of the heat-sensitive recording medium 1. 

[0060] 

 In the present embodiment, the content of the non-

phenol-based developer is preferably not less than 10 

mass% and not more than 50 mass% with respect to the 

entirety of the heat-sensitive recording layer 3.  The 

configuration in which the content of the non-phenol-

based developer is 10 mass% or more is preferable from 

the viewpoint of being able to prevent a decline in 

chromogenic properties (a decrease in optical density) 

due to deficiency of the developer.  The configuration in 

which the content of the non-phenol-based developer is 50 

mass% or less is preferable from the viewpoint of 

preventing a decline in chromogenic properties (a 

decrease in optical density) due to excess of the 

developer (that is, deficiency of the dye). 

[0061] 

 In the present embodiment, as described above, a 

phenol-based developer is not used with purpose as a 

developer for the heat-sensitive recording layer 3, but a 

minute amount of a phenol-based compound may be 

inevitably contained as an impurity from the non-phenol-

based developer, or the like.  Examples of the impurity 

include compounds formed by hydrolysis of all or a part 
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and a compound represented by the formula (2) are used

for the heat-sensitive recording layer 3, it is possible

to improve the heat resistance and chromogenic properties

of the heat-sensitive recording medium 1.

[0060]

In the present embodiment, the content of the non-

phenol-based developer is preferably not less than 10

mass% and not more than 50 mass% with respect to the

entirety of the heat-sensitive recording layer 3. The

configuration in which the content of the non-phenol-

based developer is 10 mass% or more is preferable from

the viewpoint of being able to prevent a decline in

chromogenic properties (a decrease in optical density)

due to deficiency of the developer. The configuration in

which the content of the non-phenol-based developer is 50

mass% or less is preferable from the viewpoint of

preventing a decline in chromogenic properties (a

decrease in optical density) due to excess of the

developer (that is, deficiency of the dye)

[0061]

In the present embodiment, as described above, a

phenol-based developer is not used with purpose as a

developer for the heat-sensitive recording layer 3, but a

minute amount of a phenol-based compound may be

inevitably contained as an impurity from the non-phenol-

based developer, or the like. Examples of the impurity

include compounds formed by hydrolysis of all or a part
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of sulfonic acid esters (-SO2-O-) and alkoxy groups, 

aryloxy groups, alkylcarbonyloxy groups and the like 

contained as substituents, in non-phenol-based developers 

represented by the formulae (1) and/or (2).  Such a 

phenol-based compound contained as an impurity can 

function as a developer. 

[0062] 

 In the present embodiment, the phenol-based compound 

that can be inevitably contained as an impurity in the 

heat-sensitive recording layer 3 can be contained in, for 

example, an instrumentally detectable amount of ppm order 

(for example, about 100 ppm or less with respect to the 

entirety of the heat-sensitive recording layer 3), but it 

is considered that such a minute amount does not lead to 

safety concerns such as endocrine disrupting chemicals, 

and derives substantially no function as a developer. 

[0063] 

 In the present embodiment, the heat-sensitive 

recording layer 3 comprises a non-phenol-based light 

stabilizer as opposed to a phenol-based light stabilizer 

such as a phenol-based ultraviolet absorber which has 

been commonly used heretofore.  The non-phenol-based 

light stabilizer, which is a substance that suppresses 

light degradation such as deterioration of physical 

properties and discoloration due to exposure to light 

such as sunlight (light stabilizer), is a compound having 

no phenolic hydroxyl group.  The configuration in which 
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of sulfonic acid esters (-SO-0-) and alkoxy groups,

aryloxy groups, alkylcarbonyloxy groups and the like

contained as substituents, in non-phenol-based developers

represented by the formulae (1) and/or (2). Such a

phenol-based compound contained as an impurity can

function as a developer.
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that can be inevitably contained as an impurity in the

heat-sensitive recording layer 3 can be contained in, for

example, an instrumentally detectable amount of ppm order

(for example, about 100 ppm or less with respect to the

entirety of the heat-sensitive recording layer 3), but it

is considered that such a minute amount does not lead to

safety concerns such as endocrine disrupting chemicals,

and derives substantially no function as a developer.

[0063]

In the present embodiment, the heat-sensitive

recording layer 3 comprises a non-phenol-based light

stabilizer as opposed to a phenol-based light stabilizer

such as a phenol-based ultraviolet absorber which has

been commonly used heretofore. The non-phenol-based

light stabilizer, which is a substance that suppresses

light degradation such as deterioration of physical

properties and discoloration due to exposure to light

such as sunlight (light stabilizer), is a compound having

no phenolic hydroxyl group. The configuration in which
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the heat-sensitive recording layer 3 comprises a non-

phenol-based light stabilizer is rephrased as "a phenol-

based developer which may threaten safety as an endocrine 

disrupting chemical is not used with purpose".  In the 

present embodiment, the heat-sensitive recording layer 3 

comprises a non-phenol-based light stabilizer as opposed 

to a phenol-based light stabilizer, and thus, the light 

resistance and the heat resistance of the heat-sensitive 

recording medium 1 can be improved.  The heat-sensitive 

recording layer 3 according to the present embodiment, 

with a phenol-based light stabilizer at a level such that 

safety concerns as endocrine disrupting chemicals do not 

arise, and chromogenic properties, light resistance and 

heat resistance are not influenced, is also within the 

scope of the present invention. 

[0064] 

 As the non-phenol-based light stabilizer, known 

light stabilizers having no phenolic hydroxyl group can 

be used without limitation.  Examples thereof include 

hindered amine-based light stabilizers, oxanilide-based 

ultraviolet absorbers, and cyanoacrylate-based 

ultraviolet absorbers.  The inventors of the present 

application have found that hindered amine-based light 

stabilizers (hindered amine light stabilizers, HALSs) are 

preferred from the viewpoint of further improving the 

light resistance and the heat resistance of the heat-

sensitive recording medium 1. 
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the heat-sensitive recording layer 3 comprises a non-

phenol-based light stabilizer is rephrased as "a phenol-

based developer which may threaten safety as an endocrine

disrupting chemical is not used with purpose". In the

present embodiment, the heat-sensitive recording layer 3

comprises a non-phenol-based light stabilizer as opposed

to a phenol-based light stabilizer, and thus, the light

resistance and the heat resistance of the heat-sensitive

recording medium 1 can be improved. The heat-sensitive

recording layer 3 according to the present embodiment,

with a phenol-based light stabilizer at a level such that

safety concerns as endocrine disrupting chemicals do not

arise, and chromogenic properties, light resistance and

heat resistance are not influenced, is also within the

scope of the present invention.

[0064]

As the non-phenol-based light stabilizer, known

light stabilizers having no phenolic hydroxyl group can

be used without limitation. Examples thereof include

hindered amine-based light stabilizers, oxanilide-based

ultraviolet absorbers, and cyanoacrylate-based

ultraviolet absorbers. The inventors of the present

application have found that hindered amine-based light

stabilizers (hindered amine light stabilizers, HALSs) are

preferred from the viewpoint of further improving the

light resistance and the heat resistance of the heat-

sensitive recording medium 1.
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[0065] 

 The hindered amine-based light stabilizer, which is 

a compound having one or more 2,2,6,6-

tetraalkylpiperidine skeletons (for example, 2,2,6,6-

tetramethylpiperidine skeletons) in the molecule, is 

considered to exhibit a stabilization function by 

capturing of radicals by nitroxy radicals formed by 

oxidation of nitrogen atoms of piperidine. 

[0066] 

 As the hindered amine-based light stabilizer, 

compounds having one or more 2,2,6,6- 

tetraalkylpiperidine skeletons (for example, 2,2,6,6-

tetramethylpiperidine skeletons) in the molecule can be 

used without limitation, and examples thereof include 

compounds having a group represented by the following 

formula (3). 

[Formula 12] 

 

(In formula (3), Ra represents a hydrogen atom, a hydroxy 

group, an alkyl group having 1 to 30 carbon atoms, an 

alkoxy group having 1 to 30 carbon atoms, a hydroxyalkyl 
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[0065]

The hindered amine-based light stabilizer, which is

a compound having one or more 2,2,6,6-

tetraalkylpiperidine skeletons (for example, 2,2,6,6-

tetramethylpiperidine skeletons) in the molecule, is

considered to exhibit a stabilization function by

capturing of radicals by nitroxy radicals formed by

oxidation of nitrogen atoms of piperidine.

[0066]

As the hindered amine-based light stabilizer,

compounds having one or more 2,2,6,6-

tetraalkylpiperidine skeletons (for example, 2,2,6,6-

tetramethylpiperidine skeletons) in the molecule can be

used without limitation, and examples thereof include

compounds having a group represented by the following

formula (3) .

[Formula 12]

Me Me

Rª-N (3)

Me Me

(In formula (3), Ra represents a hydrogen atom, a hydroxy

group, an alkyl group having 1 to 30 carbon atoms, an

alkoxy group having 1 to 30 carbon atoms, a hydroxyalkyl
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group having 1 to 30 carbon atoms, a hydroxyalkoxy group 

having 1 to 30 carbon atoms, an alkenyl group having 2 to 

30 carbon atoms, or an oxy radical, and the alkyl group, 

alkoxy group, the hydroxyalkyl group, hydroxyalkoxy group 

and alkenyl group may be interrupted by any of oxygen 

atoms and carbonyl groups at one or more points.  The 

group of general formula (3) attaches at the * position 

in general formula (3). 

[0067] 

 One or more groups of general formula (3) may be 

present in the hindered amine-based light stabilizer. 

[0068] 

 The alkyl group having 1 to 30 carbon atoms, which 

can be represented by R3 of general formula (3), include 

a linear alkyl group or a branched alkyl group.  Examples 

of the linear alkyl group include a methyl group, an 

ethyl group, a propyl group, a butyl group, a pentyl 

group, a hexyl group, a heptyl group, an octyl group, a 

nonyl group, a decyl group, an undecyl group, a dodecyl 

group, a tridecyl group, a tetradecyl group, a pentadecyl 

group, a hexadecyl group, a heptadecyl group, an 

octadecyl group, a nonadecyl group, an icosyl group, a 

henicosyl group, a docosyl group, a tricosyl group, a 

tetracosyl group, a pentacosyl group, a hexacosyl group, 

a heptacosyl group, an octacosyl group, a nonacosyl 

group, and a triacontyl group, and examples of the 

branched alkyl group include groups in which one or more 
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group having 1 to 30 carbon atoms, a hydroxyalkoxy group

having 1 to 30 carbon atoms, an alkenyl group having 2 to

30 carbon atoms, or an oxy radical, and the alkyl group,

alkoxy group, the hydroxyalkyl group, hydroxyalkoxy group

and alkenyl group may be interrupted by any of oxygen

atoms and carbonyl groups at one or more points. The

group of general formula (3) attaches at the * position

in general formula (3)

[0067]

One or more groups of general formula (3) may be

present in the hindered amine-based light stabilizer.

[0068]

The alkyl group having 1 to 30 carbon atoms, which

can be represented by R³ of general formula (3), include

a linear alkyl group or a branched alkyl group. Examples

of the linear alkyl group include a methyl group, an

ethyl group, a propyl group, a butyl group, a pentyl

group, a hexyl group, a heptyl group, an octyl group, a

nonyl group, a decyl group, an undecyl group, a dodecyl

group, a tridecyl group, a tetradecyl group, a pentadecyl

group, a hexadecyl group, a heptadecyl group, an

octadecyl group, a nonadecyl group, an icosyl group, a

henicosyl group, a docosyl group, a tricosyl group, a

tetracosyl group, a pentacosyl group, a hexacosyl group,

a heptacosyl group, an octacosyl group, a nonacosyl

group, and a triacontyl group, and examples of the

branched alkyl group include groups in which one or more
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of the linear alkyl groups are replaced with an alkyl 

group having 1 to 9 carbon atoms. 

[0069] 

 The alkoxy group having 1 to 30 carbon atoms, which 

can be represented by Ra of general formula (3), is an 

alkoxy group corresponding to any of the above-described 

alkyl groups. 

[0070] 

 The hydroxyalkyl group having 1 to 30 carbon atoms, 

which can be represented by Ra of general formula (3), is 

a hydroxyalkyl group corresponding to any of the above-

described alkyl groups. 

[0071] 

 Examples of the alkenyl group having 2 to 30 carbon 

atoms, which can be represented by Ra of general formula 

(3), include an ethenyl group, a propenyl group, a 

butenyl group, a pentenyl group, a hexenyl group, a 

heptenyl group, an octenyl group, a nonenyl group, a 

decenyl group, an undecenyl group, a dodecenyl group, a 

tridecenyl group, a tetradecenyl group, a pentadecenyl 

group, a hexadecenyl group, a heptadecenyl group, an 

octadecenyl group, a nonadecenyl group, an icosenyl 

group, a henicosenyl group, a docosenyl group, a 

tricosenyl group, a tetracosenyl group, a pentacosenyl 

group, a hexacosenyl group, a heptacosenyl group, an 

octacosenyl group, a nonacosenyl group, and a 
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of the linear alkyl groups are replaced with an alkyl

group having 1 to 9 carbon atoms.

[0069]

The alkoxy group having 1 to 30 carbon atoms, which

can be represented by Ra of general formula (3), is an

alkoxy group corresponding to any of the above-described

alkyl groups.

[0070]

The hydroxyalkyl group having 1 to 30 carbon atoms,

which can be represented by Ra of general formula (3), is

a hydroxyalkyl group corresponding to any of the above-

described alkyl groups.

[0071]

Examples of the alkenyl group having 2 to 30 carbon

atoms, which can be represented by Ra of general formula

(3), include an ethenyl group, a propenyl group, a

butenyl group, a pentenyl group, a hexenyl group, a

heptenyl group, an octenyl group, a nonenyl group, a

decenyl group, an undecenyl group, a dodecenyl group, a

tridecenyl group, a tetradecenyl group, a pentadecenyl

group, a hexadecenyl group, a heptadecenyl group, an

octadecenyl group, a nonadecenyl group, an icosenyl

group, a henicosenyl group, a docosenyl group, a

tricosenyl group, a tetracosenyl group, a pentacosenyl

group, a hexacosenyl group, a heptacosenyl group, an

octacosenyl group, a nonacosenyl group, and a
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triacontenyl group, as well as an alkadienyl group and an 

alkatrienyl group. 

[0072] 

 In the group represented by general formula (3), Ra 

is preferably a hydrogen atom, or an alkyl group having 1 

to 30 carbon atoms, more preferably an alkyl group having 

1 to 30 carbon atoms, more preferably an alkyl group 

having 1 to 4 carbon atoms, and most preferably a methyl 

group, from the viewpoint of heat stability, coloring 

resistance and thermal-coloring resistance. 

[0073] 

 Specific examples of the hindered amine-based light 

stabilizer include 2,2,6,6-tetramethyl-4-piperidyl 

stearate, 2,2,6,6-tetramethyl-4-piperidyl benzoate, 

bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate, 

tetrakis(2,2,6,6-tetramethyl-4-piperidyl)-1,2,3,4-butane 

tetracarboxylate, bis(2,2,6,6-tetramethyl-4-

piperidyl)·bis(tridecyl)-1,2,3,4-butane tetracarboxylate, 

poly[{6-(1,1,3,3-tetramethylbutyl)amino-1,3,5-triazine-

2,4-diyl}{(2,2,6,6-tetramethyl-4-

piperidyl)imino}hexamethylene{(2,2,6,6-tetramethyl-4-

piperidyl)imino}], 2,2,6,6-tetramethyl-4-piperidyl 

methacrylate, 1,6-bis(2,2,6,6-tetramethyl-4-

piperidylamino)hexane/dibromoethane polycondensation 

products, 1,6-bis(2,2,6,6-tetramethyl-4-

piperidylamino)hexane/2,4-dichloro-6-morpholino-s-

triazine polycondensation products, 1,6-bis(2,2,6,6-
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triacontenyl group, as well as an alkadienyl group and an

alkatrienyl group.

[0072]

In the group represented by general formula (3), Rª

is preferably a hydrogen atom, or an alkyl group having 1

to 30 carbon atoms, more preferably an alkyl group having

1 to 30 carbon atoms, more preferably an alkyl group

having 1 to 4 carbon atoms, and most preferably a methyl

group, from the viewpoint of heat stability, coloring

resistance and thermal-coloring resistance.

[0073]

Specific examples of the hindered amine-based light

stabilizer include 2,2,6, 6-tetramethyl-4-piperidyl

stearate, 2,2,6, 6-tetramethyl-4-piperidyl benzoate,

bis (2,2,6, 6-tetramethyl-4-piperidyl) sebacate,

tetrakis(2,2,6,6-tetramethyl-4-piperidyl)-1,2,3,4-butane

tetracarboxylate, bis (2, 2, 6, -tetramethyl-

piperidyl) bis (tridecyl) -1,2,3, -butane tetracarboxylate,

poly [ { (1, 1, 3, -tetramethylbutyl) amino 1, 3, triazine-

2,4-diyl} {(2,2,6,6-tetramethyl-4-

piperidyl) imino} hexamethylene (2,2,6, -tetramethyl-4

piperidyl)imino}], 2,2,6,6-tetramethyl-4-piperidyl

methacrylate, 1, 6-bis (2,2,6, -tetramethyl-4-

piperidylamino) hexane/dibromoethane polycondensation

products, 1,6-bis(2,2,6,6 -tetramethyl-

piperidylamino)hexane/2,4-dichloro-6-morpholino-s

triazine polycondensation products, 1,6-bis(2,2,6,6-
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tetramethyl-4-piperidylamino)hexane/2,4-dichloro-6-

tertiary octylamino-s-triazine polycondensation products, 

1,5,8,12-tetrakis[2,4-bis(N-butyl-N-(2,2,6,6-tetramethyl-

4-piperidyl)amino)-s-triazin-6-yl]-1,5,8,12-

tetraazadodecane, 1,6,11-tris[2,4-bis(N-butyl-N-(2,2,6,6-

tetramethyl-4-piperidyl)amino)-s-triazin-6-

ylamino]undecane, 3,9-bis[1,1-dimethyl-2-{tris(2,2,6,6-

tetramethyl-4-

piperidyloxycarbonyl)butylcarbonyloxy}ethyl]-2,4,8,10-

tetraoxaspiro[5.5]undecane, 2,2,6,6-tetramethyl-4-

piperidyl hexadecanoate and 2,2,6,6-tetramethyl-4-

piperidyl octadecanoate when Ra of general formula (3) is 

a hydrogen atom, 1,2,2,6,6-pentamethyl-4-piperidyl 

stearate, bis(1,2,2,6,6-pentamethyl-4-piperidyl) 

sebacate, tetrakis(1,2,2,6,6-pentamethyl-4-piperidyl)-

1,2,3,4-butane tetracarboxylate, bis(1,2,2,6,6-

pentamethyl-4-piperidyl)·bis(tridecyl)-1,2,3,4-butane 

tetracarboxylate, bis(1,2,2,6,6-pentamethyl-4-piperidyl-

2-butyl-2-(3,5-di-tertiary butyl-4-hydroxybenzyl) 

malonate, 1,2,2,6,6-pentamethyl-4-piperidyl methacrylate, 

1,2,3,4-butanecarboxylic acid/2,2-bis(hydroxymethyl)-1,3-

propanediol/3-hydroxy-2,2-dimethylpropanal/1,2,2,6,6-

pentamethyl-4-piperidyl ester condensation products, 

bis(1,2,2,6,6-pentamethyl-4-

piperidyl)=decanedioate/methyl=1,2,2,6,6-pentamethyl-4-

piperidyl=sebacate mixtures, 1,5,8,12-tetrakis[2,4-bis(N-

butyl-N-(1,2,2,6,6-pentamethyl-4-piperidyl)amino)-s-
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tetramethyl-4-piperidylamino)hexane/2,4-dichloro-6-

tertiary octylamino-s-triazine polycondensation products,

1, 5, 8, tetrakis [2, 4-bis (N-butyl-1 (2, 2, 6, -tetramethyl-

4-piperidyl) amino) -s-triazin-6-yl]-1,5,8,12-

tetraazadodecane, 1, 6,11-tris [2, 4-bis (N-butyl- (2,2,6,6-

tetramethyl-4-piperidyl) amino) -s-triazin-6-

ylamino] undecane, 3, 9-bis [1, 1-dimethyl-2-{tris (2,2,6,6-

tetramethyl-4-

piperidyloxycarbonyl) butylcarbonyloxy}ethyl]-2, 4, 8, 10-

tetraoxaspiro [5. undecane, 2,2,6, 6-tetramethyl-4-

piperidyl hexadecanoate and 2,2,6, -tetramethyl-4-

piperidyl octadecanoate when Rª of general formula (3) is

a hydrogen atom, 1,2,2,6, 6-pentamethyl-4-piperidyl

stearate, bis (1,2,2,6, 6-pentamethyl-4-piperidyl)

sebacate, tetrakis (1, 2, 2, 6, 6-pentamethyl-4-piperidyl) -

1,2,3, 4-butane tetracarboxylate, bis (1,2,2,6,6-

pentamethyl-4-piperidyl) bis (tridecyl) -1, 2, 3, 4-butane

tetracarboxylate, bis (1, 2, 2, 6, 6-pentamethyl-4-piperidyl-

2-butyl- (3, 5-di-tertiary butyl-4-hydroxybenzyl)

malonate, 1,2,2,6,6-pentamethyl-4-piperidyl methacrylate,

1,2,3,4-butanecarboxylic acid/2,2-bis (hydroxymethyl)-1,3-

propanediol/3-hydroxy-2,2-dimethylpropanal/1,2,2,6,6-

pentamethyl-4-piperidyl ester condensation products,

bis (1,2,2,6, 6-pentamethyl-4-

piperidyl)=decanedicate/methyl=1,2,2,6,6-pentamethy1-4-

piperidyl=sebacate mixtures, ,5,8,12-tetrakis [2, 4-bis (N-

butyl (1, 2, 2, 6, 5-pentamethyl-4-piperidyl) amino) -s-
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triazin-6-yl]-1,5,8,12-tetraazadodecane, 1,6,11-tris[2,4-

bis(N-butyl-N-(1,2,2,6,6-pentamethyl-4-piperidyl)amino)-

s-triazin-6-ylamino]undecane, 3,9-bis[1,1-dimethyl-2-

{tris(1,2,2,6,6-pentamethyl-4-

piperidyloxycarbonyl)butylcarbonyloxy}ethyl]-2,4,8,10-

tetraoxaspiro[5.5]undecane, 1,2,2,6,6-pentamethyl-4-

piperidyl hexadecanoate, 1,2,2,6,6-pentamethyl-4-

piperidyl octadecanoate, 1,2,3,4-butanetetracarboxylic 

acid tetramethyl esters and reaction products of 

1,2,2,6,6-pentamethyl-4-piperidinol and β,β,β',β'-

tetramethyl-2,4,8,10-tetraoxaspiro[5.5]undecane-3,9-

diethanol when Ra of general formula (3) is a methyl 

group, and bis(1-octoxy-2,2,6,6-tetramethyl-4-piperidyl) 

sebacate and bis(1-undecyloxy-2,2,6,6-

tetramethylpiperidin-4-yl) carbonate when Ra of general 

formula (3) is an alkoxy group having 1 to 30 carbon 

atoms.  Of these, compounds in which Ra of the group 

represented by general formula (3) is a hydrogen atom or 

a methyl group are preferable, and compounds in which the 

Ra group is a methyl group are more preferable, from the 

viewpoint of heat stability, coloring resistance and 

thermal-coloring resistance.  In the present embodiment, 

the heat-sensitive recording layer 3 may comprise a 

single hindered amine-based light stabilizer, or two or 

more hindered amine-based light stabilizers. 

[0074] 
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1, 5, 8, -tetraazadodecane, 1,6,11-tris[2,4-

bis (N-butyl-N- 2, 2, 6,6-pentamethyl-4-piperidyl)a

s-triazin-6-ylamino]undecane, 3,9-bis[1,1-dimethyl-2

{tris(1,2,2,6,6-pentamethyl-4-

piperidyloxycarbonyl)butylcarbonyloxy}ethyl]-2,4,8,10-

tetraoxaspiro [5. undecane, 1,2,2,6,6-pentamethyl-4-

piperidyl hexadecanoate, 1,2,2,6, 6-pentamethyl-4-

piperidyl octadecanoate, 1,2,3,4-butanetetracarboxylic

acid tetramethyl esters and reaction products of

1,2,2,6,6-pentamethyl-4-piperidinol and B,B,B',B'-

tetramethyl-2,4,8,10-tetraoxaspiro[5.5lundecane-3,9-

diethanol when Rª of general formula (3) is a methyl

group, and bis(1-octoxy-2,2,6,6-tetramethyl-4-piperidyl)

sebacate and bis (1-undecyloxy-2,2,6,6

tetramethylpiperidin-4-yl) carbonate when Ra of general

formula (3) is an alkoxy group having 1 to 30 carbon

atoms. Of these, compounds in which Ra of the group

represented by general formula (3) is a hydrogen atom or

a methyl group are preferable, and compounds in which the

Ra group is a methyl group are more preferable, from the

viewpoint of heat stability, coloring resistance and

thermal-coloring resistance. In the present embodiment,

the heat-sensitive recording layer 3 may comprise a

single hindered amine-based light stabilizer, or two or

more hindered amine-based light stabilizers.

[0074]
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 In the present embodiment, the content of the non-

phenol-based light stabilizer with respect to the 

entirety of the heat-sensitive recording layer 3 is not 

limited, but is preferably not less than 1 mass% and not 

more than 10 mass%, and more preferably not less than 5 

mass% and not more than 10 mass%.  The configuration in 

which the content of the non-phenol-based light 

stabilizer is 1 mass% or more, and more preferably 5 

mass% or more is preferred from the viewpoint of being 

able to impart excellent light resistance to the heat-

sensitive recording medium 1 according to the present 

embodiment.  The configuration in which the content of 

the non-phenol-based light stabilizer is 10 mass% or less 

is preferred from the viewpoint of being able to impart 

excellent chromogenic properties to the heat-sensitive 

recording medium 1 according to the present embodiment. 

[0075] 

 In the present embodiment, the content of the non-

phenol-based light stabilizer with respect to the total 

amount of light stabilizers contained in the heat-

sensitive recording layer 3 is not limited, but is 

preferably 90 mass% or more, more preferably 95 mass% or 

more, and further more preferably 99 mass% or more, from 

the viewpoint of improving light resistance and heat 

resistance while reducing safety concerns such as 

endocrine disrupting chemicals. 

[0076] 
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In the present embodiment, the content of the non-

phenol-based light stabilizer with respect to the

entirety of the heat-sensitive recording layer 3 is not

limited, but is preferably not less than 1 mass% and not

more than 10 mass%, and more preferably not less than 5

mass% and not more than 10 mass%. The configuration in

which the content of the non-phenol-based light

stabilizer is 1 mass% or more, and more preferably 5

mass% or more is preferred from the viewpoint of being

able to impart excellent light resistance to the heat-

sensitive recording medium 1 according to the present

embodiment. The configuration in which the content of

the non-phenol-based light stabilizer is 10 mass% or less

is preferred from the viewpoint of being able to impart

excellent chromogenic properties to the heat-sensitive

recording medium 1 according to the present embodiment.

[0075]

In the present embodiment, the content of the non-

phenol-based light stabilizer with respect to the total

amount of light stabilizers contained in the heat-

sensitive recording layer 3 is not limited, but is

preferably 90 mass% or more, more preferably 95 mass% or

more, and further more preferably 99 mass% or more, from

the viewpoint of improving light resistance and heat

resistance while reducing safety concerns such as

endocrine disrupting chemicals.

[0076]
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 In the present embodiment, the content of the 

hindered amine-based light stabilizer with respect to the 

total amount of light stabilizers contained in the heat-

sensitive recording layer 3 is not limited, but is 

preferably 90 mass% or more, more preferably 95 mass% or 

more, and further more preferably 99 mass% or more, from 

the viewpoint of improving light resistance and heat 

resistance while reducing safety concerns such as 

endocrine disrupting chemicals. 

[0077] 

 The heat-sensitive recording layer 3 may 

appropriately comprise additives such as a binder, a 

sensitizer, a slipping agent, a filler, a storage 

stability improver and a pigment as necessary. 

[0078] 

 Examples of the binder contained in the heat-

sensitive recording layer 3 include polyvinyl alcohol, 

modified polyvinyl alcohol, starch, casein, gelatin, 

polyamide, polyacrylamide, modified polyacrylamide, 

hydroxyethylcellulose, methylcellulose, 

carboxymethylcellulose, hydroxypropylcellulose, polyvinyl 

acetate, polyacrylic acid esters, styrene-maleic 

anhydride copolymers, isobutylene-maleic anhydride 

copolymers, diisobutylene-maleic anhydride copolymers, 

vinyl acetate-maleic anhydride copolymers, methylvinyl-

maleic anhydride copolymers, isopropylene-maleic 

anhydride copolymers, styrene-butadiene copolymers, 
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In the present embodiment, the content of the

hindered amine-based light stabilizer with respect to the

total amount of light stabilizers contained in the heat-

sensitive recording layer 3 is not limited, but is

preferably 90 mass% or more, more preferably 95 mass% or

more, and further more preferably 99 mass% or more, from

the viewpoint of improving light resistance and heat

resistance while reducing safety concerns such as

endocrine disrupting chemicals.

[0077]

The heat-sensitive recording layer 3 may

appropriately comprise additives such as a binder, a

sensitizer, a slipping agent, a filler, a storage

stability improver and a pigment as necessary.

[0078]

Examples of the binder contained in the heat-

sensitive recording layer 3 include polyvinyl alcohol,

modified polyvinyl alcohol, starch, casein, gelatin,

polyamide, polyacrylamide, modified polyacrylamide,

hydroxyethylcellulose, methylcellulose,

carboxymethylcellulose, hydroxypropylcellulose, polyvinyl

acetate, polyacrylic acid esters, styrene-maleic

anhydride copolymers, isobutylene-maleic anhydride

copolymers, diisobutylene-maleic anhydride copolymers,

vinyl acetate-maleic anhydride copolymers, methylvinyl-

maleic anhydride copolymers, isopropylene-maleic

anhydride copolymers, styrene-butadiene copolymers,
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polyvinyl chloride, polyvinylidene chloride, vinyl 

chloride-vinyl acetate copolymers, polyurethane, 

polystyrene, polyvinylpyrrolidone, acrylic acid esters, 

acrylonitrile, and methyl vinyl ether.  These binders can 

be used alone, or in combination of two or more thereof. 

[0079] 

 Examples of the sensitizer include those that are 

solid at room temperature, and preferably have a melting 

point of 70°C or higher, such as stearic acid, stearic 

acid amide, stearanilide, methylolstearic acid amide, 

methylenebisstearic acid amide, ethylenebisstearic acid 

amide, 1-benzyloxynaphthalene, 2-benzyloxynaphthalene, 

2,6-diisopropylnaphthalene, 1,2-diphenoxyethane, 1,2-

diphenoxymethylbenzene, 1,2-bis(3,4-

dimethylphenyl)ethane, 1,2-bis(3-methylphenoxy)ethane, 

1,2-bis(4-methylphenoxy)ethane, di(p-chlorobenzyl) 

oxalate, di(p-methylbenzyl) oxalate, dibenzyl oxalate, p-

benzylbiphenyl, m-terphenyl, diphenylsulphone, benzyl p-

benzyloxybenzoate, dibenzyl terephthalate and p-

toluenesulfonamide.  These sensitizers can be used alone, 

or in combination of two or more thereof. 

[0080] 

 Examples of the slipping agent include paraffin wax, 

fatty acids such as oleic acid, polyolefin waxes such as 

polyethylene wax, metallic soaps such as zinc stearate, 

ester waxes such as carnauba wax, oils such as silicone 
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polyvinyl chloride, polyvinylidene chloride, vinyl

chloride-vinyl acetate copolymers, polyurethane,

polystyrene, polyvinylpyrrolidone, acrylic acid esters,

acrylonitrile, and methyl vinyl ether. These binders can

be used alone, or in combination of two or more thereof.

[0079]

Examples of the sensitizer include those that are

solid at room temperature, and preferably have a melting

point of 70°C or higher, such as stearic acid, stearic

acid amide, stearanilide, methylolstearic acid amide,

methylenebisstearic acid amide, ethylenebisstearic acid

amide, 1-benzyloxynaphthalene, 2-benzyloxynaphthalene,

2, 6-diisopropylnaphthalene, 1,2-diphenoxyethane, 1,2-

diphenoxymethylbenzene, 1,2-bis (3,4-

dimethylphenyl) ethane, 1,2-bis (3-methylphenoxy) ethane,

1, 2-bis (4-methylphenoxy) ethane, di (p-chlorobenzyl)

oxalate, di (p-methylbenzyl) oxalate, dibenzyl oxalate, p-

benzylbiphenyl, m-terphenyl, diphenylsulphone, benzyl p-

benzyloxybenzoate, dibenzyl terephthalate and p-

toluenesulfonamide. These sensitizers can be used alone,

or in combination of two or more thereof.

[0080]

Examples of the slipping agent include paraffin wax,

fatty acids such as oleic acid, polyolefin waxes such as

polyethylene wax, metallic soaps such as zinc stearate,

ester waxes such as carnauba wax, oils such as silicone
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oil and whale oil.  These slipping agents can be used 

alone, or in combination of two or more thereof. 

[0081] 

 Examples of the filler include aluminum hydroxide, 

magnesium hydroxide, aluminum oxide, magnesium oxide, 

aluminum silicate, calcium carbonate, magnesium 

carbonate, titanium oxide, barium sulfate, silica gel, 

activated white earth, talc, clay, kaolin, fired kaolin, 

diatomaceous earth, white carbon, zinc oxide, silicon 

oxide, colloidal silica, polystyrene resin particles, 

urea-formalin resin particles, and polyolefin resin 

particles.  These fillers can be used alone, or in 

combination of two or more thereof. 

[0082] 

 Examples of the storage stability improver include 

sodium-2,2'-methylenebis(4,6-di-t-butylphenyl) phosphite, 

4,4-butylidenebis(3-methyl-6-t-butylphenol), 1,1,3-

tris(2-methyl-4-hydroxy-5-t-butylphenyl)butane, 1,1,3-

tris(2-methyl-4-hydroxy-5-cyclohexylphenyl)butane, 

tris(2,6-dimethyl-4-t-butyl-3-hydroxybenzyl) 

isocyanurate, 4-(2-methylglycyloxy)-4'-

benzyloxydiphenylsulfone, 2,2'-methylenebis(4-methyl-6-t-

butylphenol), 2,2'-methylenebis(4-ethyl-6-t-butylphenol), 

diethylthiourea, zinc dibutyldithiocarbamate, 4,4'-

thiobis(6-t-butyl-m-cresol), and a urea-urethane compound 

represented by the following formula (4). 

[0083] 
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oil and whale oil. These slipping agents can be used

alone, or in combination of two or more thereof.

[0081]

Examples of the filler include aluminum hydroxide,

magnesium hydroxide, aluminum oxide, magnesium oxide,

aluminum silicate, calcium carbonate, magnesium

carbonate, titanium oxide, barium sulfate, silica gel,

activated white earth, talc, clay, kaolin, fired kaolin,

diatomaceous earth, white carbon, zinc oxide, silicon

oxide, colloidal silica, polystyrene resin particles,

urea-formalin resin particles, and polyolefin resin

particles. These fillers can be used alone, or in

combination of two or more thereof.

[0082]

Examples of the storage stability improver include

sodium- 2, 2' -methylenebis (4, 6-di-t-butylphenyl) phosphite,

4, 4-butylidenebis (3-methyl-6-t-butylphenol), 1,1,3-

tris s(2-methyl-4-hydroxy-5-t-butylphenyl)butane, 1,1,3-

tris (2-methyl-4-hydroxy-5-cyclohexylphenyl)butane,

tris (2,6-dimethyl-4-t-butyl-3-hydroxybenzyl)

isocyanurate, 4-(2-methylglycyloxy)-4'-

benzyloxydiphenylsulfone, 2,2'-methylenebis (4-methyl-6-t-

butylphenol), 2, -methylenebis (4-ethyl-6-t-butylphenol),

diethylthiourea, zinc dibutyldithiocarbamate, 4,4'-

thiobis (6-t-butyl-m-cresol) and a urea-urethane compound

represented by the following formula (4).

[0083]
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[Formula 13] 

 

[0084] 

 These storage stability improvers can be used alone, 

or in combination of two or more thereof.  The storage 

stability improver may comprise a known surfactant. 

[0085] 

 Fresh foods such as meat and fish are sold in the 

form of a pack wrapped in a plastic warp, on which a 

label indicating a price and the like is attached.  The 

packs are typically laid out in a stack, and therefore, a 

label may come into contact with a plastic wrap in which 

another pack is wrapped.  The plastic wrap comprises a 

plasticizer for imparting plasticity.  If packs are left 

to stand in a stack for a long time, the plasticizer may 

transfer to the label, and affect the print.  Therefore, 

the heat-sensitive recording medium is preferably 

excellent in characteristic that the print is unlikely to 

disappear even if the plasticizer transfers, that is, 

"plasticizer resistance". 

[0086] 

 In the present embodiment, the heat-sensitive 

recording layer 3 preferably comprises a storage 

stability improver, and particularly preferably comprises 
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[Formula 13]

HC O O CH
NHCNH SO NHC-NH

(4)

OCNH HNCO

O O

[0084]

These storage stability improvers can be used alone,

or in combination of two or more thereof. The storage

stability improver may comprise a known surfactant.

[0085]

Fresh foods such as meat and fish are sold in the

form of a pack wrapped in a plastic warp, on which a

label indicating a price and the like is attached. The

packs are typically laid out in a stack, and therefore, a

label may come into contact with a plastic wrap in which

another pack is wrapped. The plastic wrap comprises a

plasticizer for imparting plasticity. If packs are left

to stand in a stack for a long time, the plasticizer may

transfer to the label, and affect the print. Therefore,

the heat-sensitive recording medium is preferably

excellent in characteristic that the print is unlikely to

disappear even if the plasticizer transfers, that is,

"plasticizer resistance".

[0086]

In the present embodiment, the heat-sensitive

recording layer 3 preferably comprises a storage

stability improver, and particularly preferably comprises
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a urea-urethane compound represented by the formula (4), 

from the viewpoint of print storage stability, in 

particular, plasticizer resistance. 

 It is considered that when the heat-sensitive 

recording layer 3 comprises a storage stability improver, 

in particular, a urea-urethane compound represented by 

formula (4), the efficiency of reaction between a leuco-

based dye and a developer is enhanced, an electron 

transfer complex is easily formed, and a reverse reaction 

is unlikely to occur, so that the heat-sensitive 

recording medium has excellent chromogenic properties, is 

unlikely to undergo a decrease in color optical density, 

and is excellent in print storage stability, in 

particular, plasticizer resistance. 

[0087] 

 The urea-urethane compound represented by formula 

(4) includes specifically three types of compounds 

represented by the following formulae (4a) to (4c), which 

can be used alone, or in mixture of two or more thereof. 

[0088] 

[Formula 14] 

 

[Formula 15] 
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a urea-urethane compound represented by the formula (4),

from the viewpoint of print storage stability, in

particular, plasticizer resistance.

It is considered that when the heat-sensitive

recording layer 3 comprises a storage stability improver,

in particular, a urea-urethane compound represented by

formula (4), the efficiency of reaction between a leuco-

based dye and a developer is enhanced, an electron

transfer complex is easily formed, and a reverse reaction

is unlikely to occur, SO that the heat-sensitive

recording medium has excellent chromogenic properties, is

unlikely to undergo a decrease in color optical density,

and is excellent in print storage stability, in

particular, plasticizer resistance.

[0087]

The urea-urethane compound represented by formula

(4) includes specifically three types of compounds

represented by the following formulae (4a) to (4c), which

can be used alone, or in mixture of two or more thereof.

[0088]

[Formula 14]

CH HC
O O

NHCNH SO NHCNH
(4a)

OCNH HNCO

O O

[Formula 15]
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[Formula 16] 

 

[0089] 

 In the present embodiment, when the heat-sensitive 

recording layer 3 comprises a storage stability improver, 

the content of the storage stability improver is 

preferably not less than 1 mass% and not more than 20 

mass% with respect to the entirety of the heat-sensitive 

recording layer 3.  The configuration in which the 

content of the storage stability improver is 1 mass% or 

more is preferable from the viewpoint of being able to 

suppress a decrease in the color optical density by a 

plasticizer or the like, and improving print storage 

stability, in particular, plasticizer resistance.  The 

configuration in which the content of the storage 

stability improver is 20 mass% or less is preferable from 

the viewpoint of preventing a decline in chromogenic 

properties (a decrease in optical density). 

[0090] 
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O O

HC NHCNH SO NHC-NH CH (4b)

OCNH HNCO

O O

[Formula 16]

CH
O O

HC NHCNH SO NHCNH
(4c)

OCNH HNCO

O O

[0089]

In the present embodiment, when the heat-sensitive

recording layer 3 comprises a storage stability improver,

the content of the storage stability improver is

preferably not less than 1 mass% and not more than 20

mass% with respect to the entirety of the heat-sensitive

recording layer 3. The configuration in which the

content of the storage stability improver is 1 mass% or

more is preferable from the viewpoint of being able to

suppress a decrease in the color optical density by a

plasticizer or the like, and improving print storage

stability, in particular, plasticizer resistance. The

configuration in which the content of the storage

stability improver is 20 mass% or less is preferable from

the viewpoint of preventing a decline in chromogenic

properties (a decrease in optical density).

[0090]
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 In the present embodiment, when the heat-sensitive 

recording layer 3 comprises a storage stability improver, 

the content ratio of the storage stability improver to 

the non-phenol-based developer (storage stability 

improver/non-phenol-based developer) is preferably 1/20 

to 1/1.  The configuration in which the content ratio is 

1/1 or less is preferable from the viewpoint of being 

able to prevent a decline in chromogenic properties (a 

decrease in optical density).  The configuration in which 

the content ratio is 1/20 or more is preferable from the 

viewpoint of being able to suppress a decrease in the 

color optical density by a plasticizer or the like, and 

improving print storage stability, in particular, 

plasticizer resistance. 

[0091] 

 In the present embodiment, the heat-sensitive 

recording layer 3 comprises a urea-urethane compound 

represented by formula (4), the content of the urea-

urethane compound represented by formula (4) is 

preferably not less than 1 mass% and not more than 20 

mass% with respect to the entirety of the heat-sensitive 

recording layer 3.  The configuration in which the 

content of the urea-urethane compound is 1 mass% or more 

is preferable from the viewpoint of being able to 

suppress a decrease in the color optical density by a 

plasticizer or the like, and improving print storage 

stability, in particular, plasticizer resistance.  The 
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In the present embodiment, when the heat-sensitive

recording layer 3 comprises a storage stability improver,

the content ratio of the storage stability improver to

the non-phenol-based developer (storage stability

improver/non-phenol-based developer) is preferably 1/20

to 1/1. The configuration in which the content ratio is

1/1 or less is preferable from the viewpoint of being

able to prevent a decline in chromogenic properties (a

decrease in optical density). The configuration in which

the content ratio is 1/20 or more is preferable from the

viewpoint of being able to suppress a decrease in the

color optical density by a plasticizer or the like, and

improving print storage stability, in particular,

plasticizer resistance.

[0091]

In the present embodiment, the heat-sensitive

recording layer 3 comprises a urea-urethane compound

represented by formula (4), the content of the urea-

urethane compound represented by formula (4) is

preferably not less than 1 mass% and not more than 20

mass% with respect to the entirety of the heat-sensitive

recording layer 3. The configuration in which the

content of the urea-urethane compound is 1 mass% or more

is preferable from the viewpoint of being able to

suppress a decrease in the color optical density by a

plasticizer or the like, and improving print storage

stability, in particular, plasticizer resistance. The
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configuration in which the content of the urea-urethane 

compound is 20 mass% or less is preferable from the 

viewpoint of preventing a decline in chromogenic 

properties (a decrease in optical density). 

[0092] 

 In the present embodiment, the heat-sensitive 

recording layer 3 comprises a urea-urethane compound 

represented by formula (4), the content ratio of the 

urea-urethane compound represented by formula (4) to the 

non-phenol-based developer (urea-urethane compound/non-

phenol-based developer) is preferably 1/20 to 1/1.  The 

configuration in which the content ratio is 1/1 or less 

is preferable from the viewpoint of being able to prevent 

a decline in chromogenic properties (a decrease in 

optical density).  The configuration in which the content 

ratio is 1/20 or more is preferable from the viewpoint of 

being able to suppress a decrease in the color optical 

density by a plasticizer or the like, and improving print 

storage stability, in particular, plasticizer resistance. 

[0093] 

 In the present embodiment, the content of the urea-

urethane compound represented by formula (4) with respect 

to the total amount of the storage stability improver 

contained in the heat-sensitive recording layer 3 is not 

limited, but is preferably 90 mass% or more, more 

preferably 95 mass% or more, and further more preferably 

99 mass% or more, from the viewpoint of being able to 
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configuration in which the content of the urea-urethane

compound is 20 mass% or less is preferable from the

viewpoint of preventing a decline in chromogenic

properties (a decrease in optical density).
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In the present embodiment, the heat-sensitive

recording layer 3 comprises a urea-urethane compound

represented by formula (4), the content ratio of the

urea-urethane compound represented by formula (4) to the

non-phenol-based developer (urea-urethane compound/non-

phenol-based developer) is preferably 1/20 to 1/1. The

configuration in which the content ratio is 1/1 or less

is preferable from the viewpoint of being able to prevent

a decline in chromogenic properties (a decrease in

optical density). The configuration in which the content

ratio is 1/20 or more is preferable from the viewpoint of

being able to suppress a decrease in the color optical

density by a plasticizer or the like, and improving print

storage stability, in particular, plasticizer resistance.

[0093]

In the present embodiment, the content of the urea-

urethane compound represented by formula (4) with respect

to the total amount of the storage stability improver

contained in the heat-sensitive recording layer 3 is not

limited, but is preferably 90 mass% or more, more

preferably 95 mass% or more, and further more preferably

99 mass% or more, from the viewpoint of being able to
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suppress a decrease in the color optical density by a 

plasticizer or the like, and improving print storage 

stability, in particular, plasticizer resistance. 

[0094] 

 In the present embodiment, the heat-sensitive 

recording medium 1 excellent in water resistance, 

chemical resistance, plasticizer resistance and the like 

can be obtained by providing an intermediate layer 4 on 

the heat-sensitive recording layer 3. 

[0095] 

 Examples of the material for forming the 

intermediate layer 4 include water-based resins of 

polyvinyl alcohol, modified polyvinyl alcohol, starch, 

modified starch, casein, gelatin, glue, gum arabic, 

polyamide, polyacrylamide, modified polyacrylamide, 

hydroxyethylcellulose, methylcellulose, 

carboxymethylcellulose, hydroxypropylcellulose, polyvinyl 

acetate, polyacrylic acid esters, styrene-maleic 

anhydride copolymers, isobutylene-maleic anhydride 

copolymers, diisobutylene-maleic anhydride copolymers, 

vinyl acetate-maleic anhydride copolymers, methylvinyl-

maleic anhydride copolymers, isopropylene-maleic 

anhydride copolymers, styrene-butadiene copolymers, 

maleic acid copolymers, polyvinyl chloride, 

polyvinylidene chloride, vinyl chloride-vinyl acetate 

copolymers, polyurethane, polystyrene, 

polyvinylpyrrolidone, acrylic acid esters, acrylonitrile, 
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suppress a decrease in the color optical density by a

plasticizer or the like, and improving print storage

stability, in particular, plasticizer resistance.

[0094]

In the present embodiment, the heat-sensitive

recording medium 1 excellent in water resistance,

chemical resistance, plasticizer resistance and the like

can be obtained by providing an intermediate layer 4 on

the heat-sensitive recording layer 3.

[0095]

Examples of the material for forming the

intermediate layer 4 include water-based resins of

polyvinyl alcohol, modified polyvinyl alcohol, starch,

modified starch, casein, gelatin, glue, gum arabic,

polyamide, polyacrylamide, modified polyacrylamide,

hydroxyethylcellulose, methylcellulose,

carboxymethylcellulose, hydroxypropylcellulose, polyvinyl

acetate, polyacrylic acid esters, styrene-maleic

anhydride copolymers, isobutylene-maleic anhydride

copolymers, diisobutylene-maleic anhydride copolymers,

vinyl acetate-maleic anhydride copolymers, methylvinyl-

maleic anhydride copolymers, isopropylene-maleic

anhydride copolymers, styrene-butadiene copolymers,

maleic acid copolymers, polyvinyl chloride,

polyvinylidene chloride, vinyl chloride-vinyl acetate

copolymers, polyurethane, polystyrene,

polyvinylpyrrolidone, acrylic acid esters, acrylonitrile,
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methylvinyl ether polyvinyl alcohol and the like.  The 

term "water-based resin" means a resin component in which 

any of these compounds is dispersed in water or dissolved 

in water.  These materials can be used alone, or in 

combination of two or more thereof. 

[0096] 

 By using, as the above-described resin, a resin 

having a water-soluble moiety, for example, a polyvinyl 

alcohol (PVA) resin which is a resin having a hydroxy 

group as a hydrophilic structural unit, or a resin of 

core-shell structure in which hydrophobic core particles 

are coated with a water-soluble shell polymer, for 

example, a core-shell-type acrylic resin, transparency 

can be improved. 

[0097] 

 As the core-shell-type resin, for example, a core-

shell-type acrylic resin that is sold under the name of 

"BARRIERSTAR" (manufactured by Mitsui Chemicals, Inc.) 

can be used. 

[0098] 

 The application amount (dry weight) of the 

intermediate layer 4 is preferably 0.3 g/m2 to 10 g/m2. 

[0099] 

 The topcoat layer 5 improves thermal head 

compatibility of the heat-sensitive recording medium 1 

with a thermal head, so that the heat-sensitive recording 

layer 3 successfully develops a color.  Specifically, the 
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heat-sensitive recording layer 3 develops a color in such 

a manner as to minimize occurrence of defects such as 

deposition of fouling on the thermal head and distortion 

of the surface of the heat-sensitive recording medium 1 

by heat. 

[0100] 

 In the present embodiment, the topcoat layer 5 of 

the heat-sensitive recording medium 1 plays a role of 

preventing the shortening of the life of the thermal head 

by reducing the wear of the thermal head without addition 

of elastic particles or the like.  This means what is 

called improvement of thermal head compatibility.  For 

the topcoat layer 5, it is necessary to improve sticking 

resistance with respect to the thermal head.  Here, the 

sticking resistance means that defects caused because a 

component of the uppermost layer of the heat-sensitive 

recording medium is melted by heat from the thermal head, 

and adheres to the thermal head are unlikely to occur.  

More specifically, defects such as partial failure to 

perform printing on the heat-sensitive recording medium, 

and distortion of the print surface are unlikely to 

occur. 

[0101] 

 The topcoat layer 5 according to the present 

embodiment has, on a surface thereof, evaporation holes 

resulting from evaporation of moisture and cracks, as 

downwardly protruding recessed portions.  This reduces 
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the contact area between the surface of the topcoat layer 

5 and the thermal head. 

[0102] 

 For generating recessed portions, in particular, 

cracks on the surface of the topcoat layer 5 as described 

above, a coating liquid containing hydrophobic resin 

particles is used as a coating liquid for forming the 

topcoat layer 5. 

[0103] 

 That is, in the present embodiment, the topcoat 

layer 5 comprises, as a binder, an emulsion of 

hydrophobic resin particles, for example, an emulsion 

obtained by dispersing hydrophobic acrylic resin 

particles in water. 

[0104] 

 Thus, as the binder of the topcoat layer 5, an 

emulsion of hydrophobic resin particles is used, and a 

water-soluble polymer is not used. 

[0105] 

 For the coating liquid containing a water-soluble 

polymer, aggregation is unlikely to occur during 

application and drying, and a flexible coating film is 

formed, so that cracks resulting from shrinkage of the 

topcoat layer 5 are not generated. 

[0106] 

 On the other hand, for the emulsion of hydrophobic 

resin particles, hydrophobic resin particles are 
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aggregated by evaporation to shrink during application 

and drying, so that cracks as recessed portion are 

generated on the surface of the topcoat layer 5. 

[0107] 

 The cracks, which are formed by aggregation and 

resultant shrinkage of hydrophobic resin particles, thus 

end at the topcoat layer 5, and do not reach the 

intermediate layer 4. 

[0108] 

 In the present embodiment, for forming, on the 

surface of the topcoat layer 5, evaporation holes 

resulting from evaporation of moisture as recessed 

portions, three layers which are the heat-sensitive 

recording layer 3, the intermediate layer 4 and the 

topcoat layer 5 are formed by three-layer simultaneous 

application using a curtain coater. 

[0109] 

 In the curtain coater, coating liquids for forming 

the heat-sensitive recording layer 3, the intermediate 

layer 4 and the topcoat layer 5, respectively, are 

discharged, respectively, from a plurality of slits, and 

layered, and the layered coating liquid is continuously 

run.  At this time, the coating liquid is applied in free 

fall onto the undercoat layer 6 formed on the substrate 2 

in advance. 

[0110] 
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 In this three-layer simultaneous application using a 

curtain coater, drying of the topcoat layer 5 initiates 

aggregation of hydrophobic resin particles to generate 

cracks as described above.  Water vapor exits through the 

cracks, so that the half-dry intermediate layer 4 and 

heat-sensitive recording layer 3 dry and solidify.  The 

water vapor of the intermediate layer 4 and the heat-

sensitive recording layer 3 is mostly released through 

the cracks, but a part of the water vapor is released 

with evaporation holes formed in the topcoat layer 5.  

Therefore, cracks and evaporation holes are formed near 

the topcoat layer 5. 

[0111] 

 In the present embodiment, the evaporation holes 

formed in the topcoat layer 5 end at the intermediate 

layer 4.  Therefore, even if oil or the like adheres to 

the surface of the topcoat layer 5 which is an outermost 

layer, the oil or the like does not reach the heat-

sensitive recording layer 3, and discoloration and the 

like of the heat-sensitive recording layer 3 do not 

occur. 

[0112] 

 The topcoat layer 5 comprises additives such as a 

slipping agent, a crosslinker, a dispersant, a defoaming 

agent, a water resistant additive and a filler as 

necessary. 

[0113] 
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 Examples of the slipping agent include polyethylene, 

and zinc stearate.  Examples of the crosslinker include 

zirconium carbonate. 

[0114] 

 Examples of the filler include aluminum hydroxide, 

aluminum oxide, aluminum silicate, heavy calcium 

carbonate, light calcium carbonate, titanium oxide, 

barium sulfate, silica gel, activated white earth, talc, 

clay, kaolinite, diatomaceous earth, white carbon, 

magnesium carbonate, magnesium oxide, magnesium 

hydroxide, zinc oxide, polystyrene resin particles, urea-

formalin resin particles, and polyolefin resin particles.  

These fillers can be used alone, or in combination of two 

or more thereof.  The particle diameter of the filler 

contained in the topcoat layer 5 is preferably 1.0 μm or 

less. 

[0115] 

 In the present embodiment, the heat-sensitive 

recording medium 1 is produced using, as a coating liquid 

for forming the topcoat layer 5, a water-dispersible 

suspension in which an emulsion obtained by dispersing 

hydrophobic acrylic resin particles in water, polystyrene 

wax as a slipping agent and calcium carbonate as a 

pigment are blended at a mass ratio of 4 : 3 : 3 on a dry 

basis. 

[0116] 
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 The application amount (dry weight) of the topcoat 

layer 5 is 1 g/m2. 

[0117] 

 In this embodiment, as described above, cracks and 

moisture evaporation holes as recessed portions are 

formed on the surface of the topcoat layer 5 which is an 

outermost layer of the heat-sensitive recording medium 1, 

and therefore the surface of the topcoat layer 5 is 

irregular.  This leads to a decrease in contact area 

between the topcoat layer 5 and the thermal head, so that 

wear of the thermal head is reduced to improve thermal 

head compatibility, and sticking resistance is improved. 

[0118] 

 The thickness of the topcoat layer 5 is adjusted to, 

for example, less than 1 μm.  In the present embodiment, 

the thickness is adjusted to about 0.8 μm.  This leads to 

a decreased distance between the surface of the topcoat 

layer 5 and the heat-sensitive recording layer 3, so that 

heat from the thermal head is efficiently conducted to 

the heat-sensitive recording layer 3.  The decreased 

thickness contributes to cost reduction. 

[0119] 

 Further, since the cracks on the surface of the 

topcoat layer 5 spread inward in the thickness direction, 

the cracks provide discontinuity in a direction 

orthogonally crossing the thickness direction of the 

topcoat layer 5, that is, a lateral direction.  By this, 
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heat from the thermal head is inhibited from being 

released in the lateral direction.  As a result, heat 

from the thermal head is efficiently conducted to the 

underlying heat-sensitive recording layer 3 located in 

the thickness direction. 

[0120] 

 The average diameter of moisture evaporation holes 

having a substantially circular shape is preferably 2 μm 

or more for decreasing the contact area between the 

topcoat layer 5 and the thermal head. 

[0121] 

 The average diameter of the evaporation holes is 

calculated by observing the surface of the topcoat layer 

5 with an electron microscope (SEM), and measuring the 

diameter of evaporation holes per unit area, for example, 

1 mm2.  The number of evaporation holes, for example, 

evaporation holes having an average diameter of 5 μm or 

more, is preferably 30 or more, and more preferably 40 or 

more. 

[0122] 

 In the heat-sensitive recording medium 1 according 

to the present embodiment, for example, a surface having 

a large number of evaporation holes and a small number of 

cracks can be obtained as the surface of the topcoat 

layer 5 by adjusting the formulation and the like of the 

topcoat layer 5.  Alternatively, a surface having only a 

- 50 -

heat from the thermal head is inhibited from being

released in the lateral direction. As a result, heat

from the thermal head is efficiently conducted to the

underlying heat-sensitive recording layer 3 located in

the thickness direction.

[0120]

The average diameter of moisture evaporation holes

having a substantially circular shape is preferably 2 µm

or more for decreasing the contact area between the

topcoat layer 5 and the thermal head.

[0121]

The average diameter of the evaporation holes is

calculated by observing the surface of the topcoat layer

5 with an electron microscope (SEM), and measuring the

diameter of evaporation holes per unit area, for example,

1 mm². The number of evaporation holes, for example,

evaporation holes having an average diameter of 5 µm or

more, is preferably 30 or more, and more preferably 40 or

more.

[0122]

In the heat-sensitive recording medium 1 according

to the present embodiment, for example, a surface having

a large number of evaporation holes and a small number of

cracks can be obtained as the surface of the topcoat

layer 5 by adjusting the formulation and the like of the

topcoat layer 5. Alternatively, a surface having only a



- 51 - 

large number of evaporation holes without cracks can be 

obtained as the surface of the topcoat layer 5. 

[0123] 

 In the present embodiment, three layers which are 

the heat-sensitive recording layer 3, the intermediate 

layer 4 and the topcoat layer 5 are formed by multi-layer 

simultaneous application using a curtain coater, but the 

present invention is not limited to multi-layer 

simultaneous application, and the heat-sensitive 

recording layer 3, the intermediate layer 4 and the 

topcoat layer 5 may be individually formed in sequence. 

[0124] 

 In the present embodiment, the undercoat layer 6 and 

the intermediate layer 4 are formed on the substrate 2, 

but as another embodiment of the present invention, at 

least one of the undercoat layer 6 and the intermediate 

layer 4 may be omitted. 

[0125] 

 The heat-sensitive recording medium according to the 

present embodiment, which comprises a heat-sensitive 

recording layer having the above-described configuration, 

thus is excellent in light resistance, chromogenic 

properties and heat resistance. 

[0126] 

 The amount of change in whiteness (%) of the heat-

sensitive recording medium according to the present 

embodiment, which is given by the following equation, is 
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preferably -5% or more, more preferably -4.5% or more, 

and further more preferably -4% or more, from the 

viewpoint of obtaining excellent light resistance and 

suppressing a decrease in whiteness due to light 

irradiation. 

 Amount of change in whiteness (%) = whiteness after 

standing at an illuminance of 5,000 Lux for 100 hours - 

whiteness before test 

 The whiteness is determined according to JIS P 8148. 

 The minus (-) before the amount of change in 

whiteness (%) indicates an amount of decrease in 

whiteness, and becomes closer to 0 as the decrease in 

whiteness becomes smaller and light resistance is 

improved. 

[0127] 

 The absolute value of Δb of the heat-sensitive 

recording medium according to the present embodiment, 

which is given by the following equation, is preferably 

2.5 or less, more preferably 2.4 or less, further more 

preferably 2.3 or less, and particularly preferably 2.2 

or less, from the viewpoint of obtaining excellent light 

resistance and suppressing a change into yellow or a 

change into blue (bluing) due to light irradiation. 

 Δb = b value after standing at a luminance of 5,000 

Lux for 100 hours - b value before test 

 The b value represents a chromaticity (b value) in 

the L*a*b* color space defined in JIS Z8781-4: 2013 

- 52 -

preferably -5% or more, more preferably -4.5% or more,

and further more preferably -4% or more, from the

viewpoint of obtaining excellent light resistance and

suppressing a decrease in whiteness due to light

irradiation.

Amount of change in whiteness (%) = whiteness after

standing at an illuminance of 5,000 Lux for 100 hours -

whiteness before test

The whiteness is determined according to JIS P 8148.

The minus (-) before the amount of change in

whiteness (%) indicates an amount of decrease in

whiteness, and becomes closer to 0 as the decrease in

whiteness becomes smaller and light resistance is

improved.

[0127]

The absolute value of b of the heat-sensitive

recording medium according to the present embodiment,

which is given by the following equation, is preferably

2.5 or less, more preferably 2.4 or less, further more

preferably 2.3 or less, and particularly preferably 2.2

or less, from the viewpoint of obtaining excellent light

resistance and suppressing a change into yellow or a

change into blue (bluing) due to light irradiation.

b = b value after standing at a luminance of 5,000

Lux for 100 hours - b value before test

The b value represents a chromaticity (b value) in

the L*a*b* color space defined in JIS Z8781-4: 2013



- 53 - 

 The b value indicates a change from blue to yellow, 

where the color becomes closer to yellow as the b value 

increases, and the color becomes closer to blue as the b 

value decreases.  The Δb indicates an amount of change in 

b value, where the plus indicates a change into yellow 

and the minus indicates a change into blue.  Therefore, 

the change into yellow or the change into blue becomes 

smaller and light resistance is improved as the absolute 

value of Δb becomes closer to 0. 

[0128] 

 The dynamic sensitivity (OD value) at 0.16 mj/dot of 

the print portion of the heat-sensitive recording medium 

according to the present embodiment is preferably 0.1 or 

more, and more preferably 0.2 or more, from the viewpoint 

of obtaining excellent chromogenic properties. 

 The dynamic sensitivity (OD value) at 0.20 mj/dot of 

the print portion of the heat-sensitive recording medium 

according to the present embodiment is preferably 0.6 or 

more, and more preferably 0.7 or more, from the viewpoint 

of obtaining excellent chromogenic properties. 

 The dynamic sensitivity (OD value) at 0.40 mj/dot of 

the print portion of the heat-sensitive recording medium 

according to the present embodiment is preferably 1.2 or 

more, and more preferably 1.3 or more, from the viewpoint 

of obtaining excellent chromogenic properties. 
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 The dynamic sensitivity (OD value) is measured in 

Examples shown below, and increases as chromogenic 

properties are improved. 

[0129] 

 The OD value of the non-print portion of the heat-

sensitive recording medium according to the present 

embodiment in Examples (evaluation of heat resistance) 

shown below is preferably 0.2 or less, more preferably 

0.19 or less, and further more preferably 0.18 or less, 

from the viewpoint of obtaining excellent heat 

resistance, so that the print portion can be clearly 

identified even after cooking in a microwave oven or the 

like. 

[0130] 

 The OD value of the print portion of the heat-

sensitive recording medium according to the present 

embodiment in Examples (evaluation of water resistance) 

shown below is preferably 1 or more, more preferably 1.1 

or more, and further more preferably 1.2 or more, from 

the viewpoint of obtaining excellent water resistance, so 

that the print portion can be clearly identified even 

under a wet condition. 

[0131] 

 The OD value of the print portion of the heat-

sensitive recording medium according to the present 

embodiment in Examples (evaluation of plasticizer 

resistance) shown below is preferably 1.25 or more, more 
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preferably 1.3 or more, and further more preferably 1.4 

or more, from the viewpoint of obtaining excellent 

plasticizer resistance, so that the print portion can be 

clearly identified even in the case of standing in a 

state of close contact with, for example, a plastic wrap 

containing a plasticizer. 

 

Examples 

[0132] 

 In each of Examples and Comparative Examples below, 

a heat-sensitive recording medium comprising a non-

phenol-based developer and a non-phenol-based light 

stabilizer in a heat-sensitive recording layer was 

prepared, and its chromogenic properties, light 

resistance, heat resistance, water resistance and 

plasticizer resistance were evaluated.  Note that the 

present invention is not limited to these Examples. 

[0133] 

(Examples 1 to 10 and Comparative Examples 1 to 4) 

(Preparation of heat-sensitive recording medium) 

<Undercoat layer> 

 A coating liquid for an undercoat layer which had 

been obtained by mixing and stirring a composition 

comprising 70 parts by mass of hollow particles (solid 

content concentration 26.5%, ROPAQUE HP-1055: Rohm And 

Haas Japan K.K.), 10 parts by mass of modified styrene 

butadiene latex (solid content concentration 49%) and 20 

- 55 -

preferably 1.3 or more, and further more preferably 1.4

or more, from the viewpoint of obtaining excellent

plasticizer resistance, so that the print portion can be

clearly identified even in the case of standing in a

state of close contact with, for example, a plastic wrap

containing a plasticizer.

Examples

[0132]

In each of Examples and Comparative Examples below,

a heat-sensitive recording medium comprising a non-

phenol-based developer and a non-phenol-based light

stabilizer in a heat-sensitive recording layer was

prepared, and its chromogenic properties, light

resistance, heat resistance, water resistance and

plasticizer resistance were evaluated. Note that the

present invention is not limited to these Examples.

[0133]

(Examples 1 to 10 and Comparative Examples 1 to 4)

(Preparation of heat-sensitive recording medium)

<Undercoat layer>

A coating liquid for an undercoat layer which had

been obtained by mixing and stirring a composition

comprising 70 parts by mass of hollow particles (solid

content concentration 26.5%, ROPAQUE HP-1055: Rohm And

Haas Japan K.K.), 10 parts by mass of modified styrene

butadiene latex (solid content concentration 49%) and 20
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parts by mass of water was applied onto high-quality 

paper (thickness: 80 μm) having a weight per unit area of 

70 g/m2 and serving as a substrate, and dried to form 

thereon a 5 μm-thick undercoat layer in an application 

amount of 3.0 g/m2 on a dry basis. 

[0134] 

<Heat-sensitive recording layer> 

 Coating liquids for forming a heat-sensitive 

recording layer, which are shown in Tables 1 and 2, were 

prepared.  The prepared coating liquid for forming a 

heat-sensitive recording layer was applied onto the 

undercoat layer such that the application amount was 4.0 

g/m2 on a dry weight basis, and drying was then performed 

to form a 3.5 μm-thick heat-sensitive recording layer on 

the undercoat layer.  In Tables 1 and 2, values for the 

materials blended indicate weight ratios on a dry basis. 

[0135] 

 As the materials blended, 3-dibutylamino-6-methyl-7-

anilinofluofluorane having a particle diameter of 0.6 to 

0.7 μm was used as a leuco dye, [3-(3-

phenylureido)phenyl]-4-methylbenzene sulfonate 

represented by the formula (2b) was used as a developer 

1, and N,N'-di-[3-(p-toluenesulfonyloxy)phenyl]urea 

represented by the formula (1b) was used as a developer 

2.  In addition, 1,2,2,6,6-pentamethyl-4-piperidyl 

octadecanoate, a 1,2,3,4-butanetetracarboxylic acid 

tetramethyl ester, and reaction products of 1,2,2,6,6-
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As the materials blended, 3-dibutylamino-6-methyl-7-

anilinofluofluorane having a particle diameter of 0.6 to

0.7 µm was used as a leuco dye, (3-

phenylureido)phenyl]-4-methylbenzene sulfonate

represented by the formula (2b) was used as a developer

1, and N, -di p-toluenesulfonyloxy) phenyl urea

represented by the formula (1b) was used as a developer

2. In addition, 1,2,2,6, 6-pentamethyl-4-piperidyl

octadecanoate, a 1,2,3, 4-butanetetracarboxylic acid

tetramethyl ester, and reaction products of 1,2,2,6,6-
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pentamethyl-4-piperidinol and β,β,β',β'-tetramethyl-

2,4,8,10-tetraoxaspiro[5.5]undecane-3,9-diethanol (brand 

name "ADK STAB LA-63P", number average molecular weight: 

about 2,000, manufactured by ADEKA CORPORATION) were used 

as light stabilizers 1, and α-3-(3-(2H-benzotriazol-2-

yl)-5-tertiary butyl-4-hydroxyphenyl)-1-oxopropyl-ω-

hydroxy poly(oxyethylene) belonging to a benzotriazole 

type (phenol type) was used as a light stabilizer 2.  In 

addition, a urea-urethane compound represented by the 

formula (4) (brand name "UU", manufactured by CHEMIPRO 

KASEI) was used as a storage stability improver 1. 

[0136] 

 In addition, 1,2-bis(3-methylphenoxy)ethane (in the 

form of a dispersion obtained by dispersion in an aqueous 

PVA solution to a solid content concentration of 20%) was 

used as a sensitizer, a styrene acrylic copolymer 

emulsion was used as a binder, calcium carbonate (in the 

form of a dispersion obtained by dispersion in a 5% 

aqueous solution of sodium hexametaphosphate to a solid 

content concentration of 30%) was used as a pigment, and 

a zinc stearate emulsion was used as a slipping agent. 

[0137] 

<Intermediate layer> 

 An acrylic emulsion (solid content concentration 

30%) liquid was applied onto the heat-sensitive recording 

layer, and dried to form thereon a 1.5 μm-thick 
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as light stabilizers 1, and -3- (3- (2H-benzotriazol-2-

yl) - tertiary butyl-4-hydroxyphenyl)-1-oxopropyl-ø-

hydroxy poly (oxyethylene) belonging to a benzotriazole

type (phenol type) was used as a light stabilizer 2. In

addition, a urea-urethane compound represented by the

formula (4) (brand name "UU", manufactured by CHEMIPRO

KASEI) was used as a storage stability improver 1.
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In addition, 1, 2-bis (3-methylphenoxy) ethane (in the

form of a dispersion obtained by dispersion in an aqueous

PVA solution to a solid content concentration of 20%) was

used as a sensitizer, a styrene acrylic copolymer

emulsion was used as a binder, calcium carbonate (in the

form of a dispersion obtained by dispersion in a 5%

aqueous solution of sodium hexametaphosphate to a solid

content concentration of 30%) was used as a pigment, and

a zinc stearate emulsion was used as a slipping agent.

[0137]

<Intermediate layer>

An acrylic emulsion (solid content concentration

30%) liquid was applied onto the heat-sensitive recording

layer, and dried to form thereon a 1.5 µm-thick
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intermediate layer in an application amount of 1.6 g/m2 

on a dry basis. 

[0138] 

<Topcoat layer> 

 A liquid obtained by mixing and stirring 40 parts by 

mass of an acrylic emulsion (solid content concentration 

20%), 5 parts by mass of calcium carbonate, 15 parts by 

mass of polyethylene wax (solid content concentration 

40%) and 40 parts by mass of water was applied onto the 

intermediate layer, and dried to form thereon a 0.9 μm-

thick topcoat layer in an application amount of 1.0 g/m2 

on a dry basis. 

[0139] 

 By the above methods, heat-sensitive recording media 

of Examples 1 to 10 and Comparative Examples 1 to 4 were 

prepared. 

[0140] 

[Table 1] 
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[0142] 

(Evaluation of light resistance) 

 In evaluation of light resistance, an optical 

density (OD value of print portion/OD value of non-print 

portion), a change into yellow (yellowing) and a change 

in whiteness were each measured for the print portions 

and non-print portions of the heat-sensitive recording 

media of Examples and Comparative Examples.  Hereinafter, 
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Comparative Example

4

21.36 32.98

I

3.66
12.00 13.00 15.00

2.00

10

17.00 27.00

5.00 9.00
12.00 13.00 15.00

2.00

9

17.00 30.60

5.00 5.40
12.00 13.00 15.00

2.00

Example

8

17.00 32.40

5.00 3.60
12.00 13.00 15.00

2.00

7

19.10 32.76

2.50 3.64
12.00 13.00 15.00

2.00

Leuco dye

Developer 1

Light stabilizer 1

age stability improve

Sensitizer

Binder

Pigment

Slipping agent

(Table 2)

Heat-sensitive recording layer

[0142]

(Evaluation of light resistance)

In evaluation of light resistance, an optical

density (OD value of print portion/OD value of non-print

portion), a change into yellow (yellowing) and a change

in whiteness were each measured for the print portions

and non-print portions of the heat-sensitive recording

media of Examples and Comparative Examples. Hereinafter,
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the procedure of evaluation of light resistance will be 

described. 

[0143] 

 Printing was performed on the prepared heat-

sensitive recording medium under a condition of a 

printing energy of 0.40 mJ/dot using a heat-sensitive 

paper printing test apparatus (manufactured by Okura 

Engineering Co. Ltd., brand name: Pulse Simulator TH-

M2/PP), where the printing rate was set to 50 mm/sec, the 

applied voltage was set to 17.0 V, the head resistance 

value was set to 870 Ω and the pulse width was set to 

0.488 to 1.394 ms. 

[0144] 

 Using an illuminometer, a distance from a 

fluorescent lamp was so as to ensure 5,000 Lux.  At the 

corresponding location, the heat-sensitive recording 

medium printed as described above is left to stand for 

100 hours. 

[0145] 

 The optical density of each of the print portion and 

the non-print portion (OD value of print portion/OD value 

of non-print portion) in a sample of the heat-sensitive 

recording medium before the test and after the standing 

was measured using a spectrophotometer (manufactured by 

Videojet X-Rite K.K., brand name: eXact). 

[0146] 
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[0146]
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 The whiteness (%) and the hue (L, a, b) in a sample 

of the heat-sensitive recording medium before the test 

and the standing were measured.  The whiteness was 

measured according to JIS P 8148 using a Photovolt type 

reflection densitometer (manufactured by TokyoDenshoku. 

Co., Ltd., brand name: TC-6DS/A). 

[0147] 

 The hue (L, a, b) was measured using a color 

difference meter (manufactured by Videojet X-Rite K.K., 

brand name: SpectroEye). 

[0148] 

 Tables 3 and 4 show the results of measurement in 

the test.  In the measurement results in Tables 3 and 4, 

the optical density (OD value) in the print portion and 

the non-print portion indicates higher color development 

(the colored state becomes closer to black) in the case 

of a large value (that is, a low light reflectance), and 

insufficient color development in the case of a small 

value (that is, a high light reflectance).  The whiteness 

(%) indicates that the color becomes closer to white as 

the value increases.  Among the indices of the hue (L, a, 

b), (L) indicates a change from black to white, and the 

color becomes closer to white as the value of (L) 

increases.  (a) indicates a change from green to red, and 

the color becomes closer to red as the value of (a) 

increases.  (b) indicates a change from blue to yellow, 

and the color becomes closer to yellow as the value of 
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(b) increases.  From these changes in color, the light 

resistance of each heat-sensitive recording medium was 

evaluated. 

[0149] 

(Evaluation of dynamic sensitivity) 

 In the dynamic sensitivity test, printing was 

performed on the heat-sensitive recording media of 

Examples and Comparative Examples while the printing 

energy was changed, and the optical density (OD value of 

print portion) at each printing energy was measured.  

From the results of the measurement, the dynamic 

sensitivity of the heat-sensitive recording medium in 

each of Examples and Comparative Examples was evaluated.  

Hereinafter, the procedure of the dynamic sensitivity 

test will be described. 

[0150] 

 Printing was performed on the prepared heat-

sensitive recording medium under conditions of printing 

energies of 0.16 mJ/dot, 0.20 mJ/dot and 0.40 mJ/dot 

using a heat-sensitive paper printing test apparatus 

(manufactured by Okura Engineering Co. Ltd., brand name: 

Pulse Simulator TH-M2/PP), where the printing rate was 

set to 50 mm/sec, the applied voltage was set to 17.0 V, 

the head resistance value was set to 870 Ω and the pulse 

width was set to 0.488 to 1.394 ms.  The optical density 

(OD value) under the relevant printing energy condition 
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was measured using a spectrophotometer (manufactured by 

Videojet X-Rite K.K., brand name: eXact). 

[0151] 

 Tables 3 and 4 show the results of measurement in 

the test.  Similarly to the light resistance test, the 

measurement results in Tables 3 and 4 show that higher 

color development occurs in the case where the value of 

the optical density (OD value) is large, and color 

development is insufficient in the case where the value 

is small.  For example, a sample in which the printing 

energy is small, but the value of the optical density (OD 

value) is large is evaluated as having "good chromogenic 

properties".  On the other hand, a sample in which the 

printing energy is large, but the value of the optical 

density (OD value) is small is evaluated as having "poor 

chromogenic properties".  In other words, the dynamic 

sensitivity test is evaluation of chromogenic properties. 

[0152] 

(Evaluation of heat resistance) 

 In the heat resistance test, heat was applied to the 

print portion and the non-print portion of the heat-

sensitive recording medium in each of Examples and 

Comparative Examples, and the optical density of the 

print portion and the non-print portion (OD value of 

print portion) was measured.  From the results of the 

measurement, the heat resistance of the heat-sensitive 

recording medium in each of Examples and Comparative 
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measurement results in Tables 3 and 4 show that higher

color development occurs in the case where the value of

the optical density (OD value) is large, and color

development is insufficient in the case where the value

is small. For example, a sample in which the printing

energy is small, but the value of the optical density (OD

value) is large is evaluated as having "good chromogenic

properties". On the other hand, a sample in which the

printing energy is large, but the value of the optical

density (OD value) is small is evaluated as having "poor

chromogenic properties". In other words, the dynamic

sensitivity test is evaluation of chromogenic properties.

[0152]

(Evaluation of heat resistance)

In the heat resistance test, heat was applied to the

print portion and the non-print portion of the heat-

sensitive recording medium in each of Examples and

Comparative Examples, and the optical density of the

print portion and the non-print portion (OD value of

print portion) was measured. From the results of the

measurement, the heat resistance of the heat-sensitive

recording medium in each of Examples and Comparative
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Examples was evaluated.  Hereinafter, the procedure of 

the heat resistance test will be described. 

[0153] 

 Printing was performed on the prepared heat-

sensitive recording medium under a condition of a 

printing energy of 0.40 mJ/dot using a heat-sensitive 

paper printing test apparatus (manufactured by Okura 

Engineering Co. Ltd., brand name: Pulse Simulator TH-

M2/PP), where the printing rate was set to 50 mm/sec, the 

applied voltage was set to 17.0 V, the head resistance 

value was set to 870 Ω and the pulse width was set to 

0.488 to 1.394 ms. 

[0154] 

 A container (diameter: 12 cm, internal volume: 220 

cc) containing 100 g of water is covered with a plastic 

wrap made of vinyl chloride (thickness: 10 μm), and a 

sample of the heat-sensitive recording medium (3 cm in 

length and 4 cm in width) printed as described above was 

attached onto the wrap. 

[0155] 

 Next, 10 through-holes were formed in the plastic 

wrap with a safety pin so that water vapor exited during 

heating.  The through-holes were formed in such a manner 

that the sample portion was avoided, and the distances 

between the through-holes were equal. 

[0156] 
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sample of the heat-sensitive recording medium (3 cm in

length and 4 cm in width) printed as described above was
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wrap with a safety pin so that water vapor exited during

heating. The through-holes were formed in such a manner

that the sample portion was avoided, and the distances

between the through-holes were equal.

[0156]
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 Next, the container was heated in a microwave oven 

(1,500 W) for 1 minute, and the optical density of each 

of the print portion and the non-print portion (OD value 

of print portion/OD value of non-print portion) in the 

sample of the heat-sensitive recording medium was then 

measured using a spectrophotometer (manufactured by 

Videojet X-Rite K.K., brand name: eXact). 

[0157] 

 Tables 3 and 4 show the results of measurement in 

the test.  In the evaluation of heat resistance, when the 

value of the optical density (OD value) is small in the 

non-print portion and large in the print portion, the 

reaction of the heat-sensitive recording medium to heat 

is low.  That is, the degree of color development of the 

print portion or the non-print portion when the heat-

sensitive recording medium is heated in a microwave oven 

and heat from vapor is applied to the heat-sensitive 

recording medium is presented.  For this reason, the non-

print portion preferably develops a color as little as 

possible, and thus can be evaluated as "having good heat 

resistance" in the case where the value of the optical 

density (OD value) is small. 

 On the other hand, for the print portion, it is 

confirmed that the colored portion is not erased by heat 

from vapor.  Specifically, the print portion, where the 

value of the optical density (OD value) is large, hardly 

reacts to heat. 

- 66 -

Next, the container was heated in a microwave oven

(1,500 W) for 1 minute, and the optical density of each

of the print portion and the non-print portion (OD value
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the test. In the evaluation of heat resistance, when the

value of the optical density (OD value) is small in the

non-print portion and large in the print portion, the

reaction of the heat-sensitive recording medium to heat

is low. That is, the degree of color development of the

print portion or the non-print portion when the heat-

sensitive recording medium is heated in a microwave oven

and heat from vapor is applied to the heat-sensitive

recording medium is presented. For this reason, the non-

print portion preferably develops a color as little as

possible, and thus can be evaluated as "having good heat

resistance" in the case where the value of the optical

density (OD value) is small.

On the other hand, for the print portion, it is

confirmed that the colored portion is not erased by heat

from vapor. Specifically, the print portion, where the

value of the optical density (OD value) is large, hardly

reacts to heat.
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[0158] 

(Evaluation of water resistance) 

 In evaluation of water resistance, the optical 

density (OD values of print portion and non-print 

portion) were measured for the print portion and the non-

print portion of the heat-sensitive recording medium in 

each of Examples 7 to 10 and Comparative Example 4 which 

had been immersed in water.  From the results of the 

measurement, the water resistance of the heat-sensitive 

recording medium in each of Examples 7 to 10 and 

Comparative Example 4 was evaluated.  Hereinafter, the 

procedure of the evaluation of water resistance will be 

described. 

[0159] 

 Printing was performed on the prepared heat-

sensitive recording medium under a condition of a 

printing energy of 0.171 mJ/dot using a heat-sensitive 

paper printing test apparatus (manufactured by Okura 

Engineering Co. Ltd., brand name: Pulse Simulator TH-

M2/PP), where the printing rate was set to 50 mm/sec, the 

applied voltage was set to 17.0 V, the head resistance 

value was set to 870 Ω and the pulse width was set to 

0.488 to 1.394 ms. 

[0160] 

 A sample of the printed heat-sensitive recording 

medium was immersed in water for 24 hours under a 

condition of 23°C, and then dried. 
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had been immersed in water. From the results of the

measurement, the water resistance of the heat-sensitive

recording medium in each of Examples 7 to 10 and

Comparative Example 4 was evaluated. Hereinafter, the

procedure of the evaluation of water resistance will be

described.
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Printing was performed on the prepared heat-

sensitive recording medium under a condition of a

printing energy of 0.171 mJ/dot using a heat-sensitive

paper printing test apparatus (manufactured by Okura

Engineering Co. Ltd., brand name: Pulse Simulator TH-

M2/PP), where the printing rate was set to 50 mm/sec, the

applied voltage was set to 17.0 V, the head resistance

value was set to 870  and the pulse width was set to

0.488 to 1.394 ms.

[0160]

A sample of the printed heat-sensitive recording

medium was immersed in water for 24 hours under a

condition of 23°C, and then dried.
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[0161] 

 The optical density of the print portion and the 

non-print portion (OD values of print portion and non-

print portion) in the sample of the heat-sensitive 

recording medium after the test was measured using a 

spectrophotometer (manufactured by Videojet X-Rite K.K., 

brand name: eXact). 

[0162] 

 Table 4 shows the results of measurement in the 

test.  In the measurement results of Table 4, the optical 

density (OD value) in the print portion indicates that a 

higher color optical density is maintained (the black 

colored state is maintained) in the case of a large value 

(that is, a low light reflectance), and the color optical 

density decreases in the case of a small value (that is, 

a high light reflectance).  That is, the degree of a 

decrease in color optical density of the print portion 

when the heat-sensitive recording medium is immersed in 

water is presented.  Therefore, the water resistance of 

the print portion can be evaluated by confirming that the 

colored portion is not erased by immersion in water.  

Specifically, the print portion, where the value of the 

optical density (OD value) is large, has excellent water 

resistance.  The non-print portion preferably develops a 

color as little as possible, and thus can be evaluated as 

"having good water resistance" in the case where the 

value of the optical density (OD value) is small. 
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non-print portion (OD values of print portion and non-

print portion) in the sample of the heat-sensitive

recording medium after the test was measured using a

spectrophotometer (manufactured by Videojet X-Rite K.K.,

brand name: eXact) .
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Table 4 shows the results of measurement in the

test. In the measurement results of Table 4, the optical

density (OD value) in the print portion indicates that a

higher color optical density is maintained (the black

colored state is maintained) in the case of a large value

(that is, a low light reflectance), and the color optical

density decreases in the case of a small value (that is,

a high light reflectance). That is, the degree of a

decrease in color optical density of the print portion

when the heat-sensitive recording medium is immersed in

water is presented. Therefore, the water resistance of

the print portion can be evaluated by confirming that the

colored portion is not erased by immersion in water.

Specifically, the print portion, where the value of the

optical density (OD value) is large, has excellent water

resistance. The non-print portion preferably develops a

color as little as possible, and thus can be evaluated as

"having good water resistance" in the case where the

value of the optical density (OD value) is small.
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[0163] 

(Evaluation of plasticizer resistance) 

 In evaluation of plasticizer resistance, the optical 

density (OD values of print portion and non-print 

portion) was measured for the print portion and the non-

print portion of the heat-sensitive recording medium in 

each of Examples 7 to 10 and Comparative Example 4 which 

had been brought into close contact with a plastic wrap 

containing a plasticizer.  From the results of the 

measurement, the plasticizer resistance of the heat-

sensitive recording medium in each of Examples 7 to 10 

and Comparative Example 4 was evaluated.  Hereinafter, 

the procedure of the evaluation of plasticizer resistance 

will be described. 

[0164] 

 Printing was performed on the prepared heat-

sensitive recording medium under a condition of a 

printing energy of 0.171 mJ/dot using a heat-sensitive 

paper printing test apparatus (manufactured by Okura 

Engineering Co. Ltd., brand name: Pulse Simulator TH-

M2/PP), where the printing rate was set to 50 mm/sec, the 

applied voltage was set to 17.0 V, the head resistance 

value was set to 870 Ω and the pulse width was set to 

0.488 to 1.394 ms. 

[0165] 

 Three vinyl chloride wraps (Denka Polymer Co., Ltd., 

ML-400) were stacked, and brought into close contact with 
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sensitive recording medium under a condition of a

printing energy of 0.171 mJ/dot using a heat-sensitive

paper printing test apparatus (manufactured by Okura

Engineering Co. Ltd., brand name: Pulse Simulator TH-

M2/PP), where the printing rate was set to 50 mm/sec, the

applied voltage was set to 17.0 V, the head resistance

value was set to 870  and the pulse width was set to

0.488 to 1.394 ms.

[0165]

Three vinyl chloride wraps (Denka Polymer Co., Ltd.,

ML-400) were stacked, and brought into close contact with
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both the surface and the back surface of a sample of the 

printed heat-sensitive recording medium.  A load was 

applied at 300 g/cm2, followed by standing for 15 hours 

in an environment at 40°C. 

[0166] 

 The optical density of the print portion and the 

non-print portion (OD value of print portion) in the 

sample of the heat-sensitive recording medium after the 

test was measured using a spectrophotometer (manufactured 

by Videojet X-Rite K.K., brand name: eXact). 

[0167] 

 Table 4 shows the results of measurement in the 

test.  In the measurement results of Table 4, the optical 

density (OD value) in the print portion indicates that a 

higher color optical density is maintained (the black 

colored state is maintained) in the case of a large value 

(that is, a low light reflectance), and the color optical 

density decreases in the case of a small value (that is, 

a high light reflectance).  That is, the degree of a 

decrease in the color optical density of the print 

portion by the plasticizer transferring to the heat-

sensitive recording medium when it comes into close 

contact with the plastic wrap is presented.  Therefore, 

the plasticizer resistance of the print portion can be 

evaluated by confirming that the colored portion is not 

erased by close contact with the plastic wrap.  

Specifically, the print portion, where the value of the 
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test. In the measurement results of Table 4, the optical

density (OD value) in the print portion indicates that a

higher color optical density is maintained (the black

colored state is maintained) in the case of a large value

(that is, a low light reflectance), and the color optical

density decreases in the case of a small value (that is,

a high light reflectance) That is, the degree of a

decrease in the color optical density of the print

portion by the plasticizer transferring to the heat-

sensitive recording medium when it comes into close

contact with the plastic wrap is presented. Therefore,

the plasticizer resistance of the print portion can be

evaluated by confirming that the colored portion is not

erased by close contact with the plastic wrap.

Specifically, the print portion, where the value of the
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optical density (OD value) is large, has excellent 

plasticizer resistance.  The non-print portion preferably 

develops a color as little as possible, and thus can be 

evaluated as "having good plasticizer resistance" in the 

case where the value of the optical density (OD value) is 

small. 

[0168] 

[Table 3] 
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optical density (OD value) is large, has excellent

plasticizer resistance. The non-print portion preferably

develops a color as little as possible, and thus can be

evaluated as "having good plasticizer resistance" in the

case where the value of the optical density (OD value) is

small.

[0168]

[Table 3]
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[Table 4]

[0169]

Example

Comparative Example

Example

Comparative Example

1

2

3

1

2

4

5

6

3

OD value*

1.44/0.05

1.42/0.05

1.33/0.05

1.53/0.05

1.56/0.05

1.36/0.04

1.31/0.04

1.29/0.04

1.41/0.05

Whiteness (%)

84.4

84.6

84.8

84.3

81.0

86.5

86.5

86.6

86.0

Before test

L

96.21

96.26

96.34

96.10

95.37

97.38

97.41

97.47

97.11

a

-0.62

-0.59

-0.57

-0.56

-0.96

-0.08

-0.08

-0.14

-0.02

b

1.36

1.33

1.38

1.53

2.34

1.27

1.25

1.20

1.27

Light

OD value*

1.40/0.05

1.35/0.05

1.32/0.05

1.50/0.06

1.53/0.07

1.33/0.04

1.30/0.04

1.22/0.04

1.39/0.04

resistance

Whiteness (%)

79.9

80.7

81.1

78.7

77.4

86.5

86.6

86.6

85.6

5000Lux

L

95.60

95.56

95.78

95.13

94.09

97.48

97.57

97.61

97.07

100 hr

a

-0.24

-0.26

-0.29

-0.02

-0.41

-0.08
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-0.14
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b

3.65

3.55

3.29
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1.46
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1.37

1.74

Color

of change in whiten

-4.50

-3.90

-3.70

-5.60

-3.60

0.00

0.10

0.00

-0.40
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b

2.29

2.22

1.91

2.51

0.20

0.19

0.16

0.17

0.47

0.16mj/dot

0.47

0.43

0.41

0.62

0.58

0.25

0.22

0.21

0.28

Dynamic sensitivity

0.20mj/dot

0.93

0.92

0.88

1.15

1.20

0.71

0.65

0.67

0.75

(OD value)

0.40mj/dot

1.41

1.40

1.35

1.51

1.55

1.38

1.35

1.26

1.41

72 I I

Heat resistance*

1.45/0.11

1.39/0.11

1.35/0.11

1.51/0.17

1.54/0.35

1.34/0.18

1.32/0.17

1.26/0.16

1.39/0.23

*: (OD value of print portion) (OD value of non-print portion)
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[0170] 

<Verification results> 

 The following was confirmed from the results shown 

in Tables 3 and 4. 

[Examples 1 to 3 and Comparative Examples 1 and 2] 

 Examples 1 to 3 and Comparative Examples 1 and 2 

with the same developer 1 will be discussed. 
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Comparative Example

4

1.66/0.05

85.1

96.44 -0.54
1.58

1.63/0.06

81.1

95.62 -0.08
3.41 -4.0 1.83 0.82 1.45 1.67

1.62/0.12 1.34/0.05 1.20/0.05

10

1.64/0.05

85.2
96.23 -0.44

1.31

1.59/0.05

82.7
96.23 -0.33

2.61 -2.5 1.30

0.6
1.25 1.64

1.59/0.10 1.29/0.06 1.56/0.06

6

1.64/0.05

85.4 96.3
-0.46

1.22

1.63/0.05

83.4
96.42 -0.33

2.48 -2.0 1.26 0.63 1.29 1.67

1.62/0.10 1.24/0.05 1.45/0.06

Example

8

1.61/0.05

85.4
96.34 -0.50

1.47

1.58/0.05

83.6
96.14 -0.37

2.56 -1.8 1.09 0.69 1.36 1.63

1.56/0.10 1.26/0.05 1.48/0.05

7

1.63/0.05

85.3
96.51 -0.51 1.45

1.56/0.05

83.0
96.16 -0.32

2.73 -2.3 1.28 0.75 1.35 1.64

1.57/0.10 1.28/0.05 1.44/0.04

OD value*

Whiteness (%)

L a 9

OD value*

Whiteness (%)

L a 9

of change in whiten

b

0.16mj/dot 0.20mj/dot 0.40mj/dot

*: (OD value of print portion)/(OD value of non-print portion)

(Table 4)

Before test

Light resistance

5000Lux

100 hr

Color difference

Dynamic sensitivity

Heat resistance*

Water resistance*

Plasticizer resistance*

[0170]

<Verification results>

The following was confirmed from the results shown

in Tables 3 and 4.

[Examples 1 to 3 and Comparative Examples 1 and 2]

Examples 1 to 3 and Comparative Examples 1 and 2

with the same developer 1 will be discussed.

[0171]
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 (1) In the light resistance test, the amount of 

change in whiteness is smaller and the whiteness after 

the test is higher in Examples 1 to 3 than in Comparative 

Example 1.  This may be because of the incorporation of a 

light stabilizer 1 (non-phenol-based light stabilizer) in 

Examples 1 to 3.  On the other hand, the amount of change 

in whiteness in Comparative Example 2 with the same 

developer 1 as in Examples 1 to 3 and a light stabilizer 

2 (phenol-based light stabilizer) different from the 

light stabilizer in Examples 1 to 3 was -3.60.  This is 

smaller than the amount of change in whiteness in 

Examples 1 to 3.  Therefore, Examples 1 to 3 appear to be 

inferior in light resistance to Comparative Example 2.  

That is, it appears that when the heat-sensitive 

recording layer contains a phenol-based light stabilizer 

that has been commonly used heretofore, better light 

resistance is exhibited. 

 However, the whiteness after the test in Comparative 

Example 2 is 77.4%, and obviously smaller than the 

whiteness in Examples 1 to 3.  Concerning the difference 

in amount of change in whiteness, the differences in 

amount of change in whiteness between Examples 1 and 2 

and Comparative Example 2 were as small as 0.90 and 0.30, 

respectively, and in particular, the difference between 

Comparative Example 2 and Example 3 with a light 

stabilizer in an amount of 10 parts by weight as in 

Comparative Example 2 was as little as 0.1.  Therefore, 
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amount of change in whiteness between Examples 1 and 2
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respectively, and in particular, the difference between
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stabilizer in an amount of 10 parts by weight as in

Comparative Example 2 was as little as 0.1. Therefore,
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it can be said that even when a non-phenol-based light 

stabilizer is contained, the level of change in whiteness 

is similar to that in Comparative Example 2. 

 Further, there was no significant difference in 

optical density (OD value) after the test between 

Examples 1 to 3 and Comparative Examples 1 and 2. 

 From these facts, the heat-sensitive recording media 

of Examples 1 to 3 with a non-phenol-based light 

stabilizer were confirmed to be superior in light 

resistance to Comparative Example 1 without a light 

stabilizer, and comparable in light resistance to 

Comparative Example 2 with the phenol-based light 

stabilizer 2. 

[0172] 

 (2) In the dynamic sensitivity test (chromogenic 

properties), the optical density (OD value) in Examples 1 

to 3 was 1.35 to 1.41 and the optical density (OD value) 

in Comparative Examples 1 and 2 was 1.51 to 1.55 when the 

printing energy was set to 0.40 mJ/dot, the optical 

density (OD value) in Examples 1 to 3 was 0.88 to 0.93 

and the optical density (OD value) in Comparative 

Examples 1 and 2 was 1.15 to 1.20 when the printing 

energy was set to 0.20 mJ/dot, and the optical density 

(OD value) in Examples 1 to 3 was 0.41 to 0.47 and the 

optical density (OD value) in Comparative Examples 1 and 

2 was 0.58 to 0.62 when the printing energy was set to 

0.16 mJ/dot.  The optical density (OD value) tended to be 
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(2) In the dynamic sensitivity test (chromogenic

properties), the optical density (OD value) in Examples 1

to 3 was 1.35 to 1.41 and the optical density (OD value)

in Comparative Examples 1 and 2 was 1.51 to 1.55 when the

printing energy was set to 0.40 mJ/dot, the optical

density (OD value) in Examples 1 to 3 was 0.88 to 0.93

and the optical density (OD value) in Comparative

Examples 1 and 2 was 1.15 to 1.20 when the printing

energy was set to 0.20 mJ/dot, and the optical density

(OD value) in Examples 1 to 3 was 0.41 to 0.47 and the

optical density (OD value) in Comparative Examples 1 and

2 was 0.58 to 0.62 when the printing energy was set to

0.16 mJ/dot. The optical density (OD value) tended to be
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lower in Examples 1 to 3 than in Comparative Example 1 

without a light stabilizer.  However, in Examples 1 to 3, 

there was just a 7 to 34% decrease, and chromogenic 

properties enabling successful use as a heat-sensitive 

recording medium were exhibited. 

 From these facts, the heat-sensitive recording media 

of Examples 1 to 3 with a non-phenol-based light 

stabilizer were confirmed to be comparable and never 

inferior in chromogenic properties to Comparative Example 

1 without a light stabilizer and Comparative Example 2 

with a phenol-based light stabilizer. 

[0173] 

 (3) in the heat resistance test, the optical density 

(OD value) of the print portion in Examples 1 to 3 was 

1.35 to 1.45, and the optical density (OD value) of the 

print portion in Comparative Examples 1 and 2 was 1.51 to 

1.54.  The optical density (OD value) tended to be lower 

in Examples 1 to 3 than in Comparative Example 1 without 

a light stabilizer and Comparative Example 2 with a non-

phenol-based light stabilizer.  However, in Examples 1 to 

3, there was just a 4 to 11% decrease, and chromogenic 

properties enabling successful use as a heat-sensitive 

recording medium were maintained.  On the other hand, the 

optical density (OD value) of the non-print portion in 

Examples 1 to 3 was 0.11, whereas the optical density (OD 

value) of the non-print portion in Comparative Examples 1 

and 2 was 0.17 to 0.35, and larger than the optical 
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in Examples 1 to 3 than in Comparative Example 1 without

a light stabilizer and Comparative Example 2 with a non-

phenol-based light stabilizer. However, in Examples 1 to
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and 2 was 0.17 to 0.35, and larger than the optical
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density (OD value) in Examples 1 to 3.  In particular, 

the optical density (OD value) of the non-print portion 

in Comparative Example 2 was significantly larger than 

the optical density (OD value) of the non-print portion 

in Examples 1 to 3.  As described above, in the heat 

resistance test, it can be determined that better heat 

resistance is exhibited when the optical density (OD 

value) of the non-print portion is smaller.  Therefore, 

at least, it can be said that the non-print portion in 

Examples 1 to 3 is superior in heat resistance to the 

non-print portion in Comparative Examples 1 and 2. 

 From these facts, the heat-sensitive recording media 

of Examples 1 to 3 with a non-phenol-based light 

stabilizer were confirmed to be superior in heat 

resistance to the heat-sensitive recording media of 

Comparative Example 1 without any light stabilizer and 

Comparative Example 2 with a phenol-based light 

stabilizer 2. 

[0174] 

[Examples 4 to 6 and Comparative Example 3] 

 Examples 4 to 6 and Comparative Example 3 with the 

same developer 2 will be discussed. 

[0175] 

 (4) In the light resistance test, the amount of 

change in whiteness was smaller in Examples 4 to 6 than 

in Comparative Example 3.  In addition, the whiteness 

after the test was larger in Examples 4 to 6 than in 
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[Examples 4 to 6 and Comparative Example 3]

Examples 4 to 6 and Comparative Example 3 with the

same developer 2 will be discussed.
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(4) In the light resistance test, the amount of

change in whiteness was smaller in Examples 4 to 6 than

in Comparative Example 3. In addition, the whiteness

after the test was larger in Examples 4 to 6 than in
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Comparative Example 3.  From these facts, Examples 4 to 6 

with a non-phenol-based light stabilizer were confirmed 

to be more effective in suppression of a decrease in 

whiteness than Comparative Example 3 without a light 

stabilizer. 

[0176] 

 (5) In the dynamic sensitivity test, the optical 

density (OD value) in Examples 4 to 6 was 1.26 to 1.38 

and the optical density (OD value) in Comparative Example 

3 was 1.41 when the printing energy was set to 0.40 

mJ/dot, the optical density (OD value) in Examples 4 to 6 

was 0.65 to 0.71 and the optical density (OD value) in 

Comparative example 3 was 0.75 when the printing energy 

was set to 0.20 mJ/dot, and the optical density (OD 

value) in Examples 4 to 6 was 0.21 to 0.25 and the 

optical density (OD value) in Comparative example 3 was 

0.28 when the printing energy was set to 0.16 mJ/dot.  

The optical density (OD value) tended to be lower in 

Examples 4 to 6 than in Comparative Example 3 without a 

light stabilizer.  However, in Examples 4 to 6, there was 

just a 2 to 25% decrease, and chromogenic properties 

enabling successful use as a heat-sensitive recording 

medium were exhibited. 

 From these facts, the heat-sensitive recording media 

of Examples 4 to 6 with a non-phenol-based light 

stabilizer were confirmed to be comparable and never 
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3 was 1.41 when the printing energy was set to 0.40

mJ/dot, the optical density (OD value) in Examples 4 to 6

was 0.65 to 0.71 and the optical density (OD value) in

Comparative example 3 was 0.75 when the printing energy

was set to 0.20 mJ/dot, and the optical density (OD

value) in Examples 4 to 6 was 0.21 to 0.25 and the

optical density (OD value) in Comparative example 3 was

0.28 when the printing energy was set to 0.16 mJ/dot.

The optical density (OD value) tended to be lower in

Examples 4 to 6 than in Comparative Example 3 without a

light stabilizer. However, in Examples 4 to 6, there was

just a 2 to 25% decrease, and chromogenic properties

enabling successful use as a heat-sensitive recording

medium were exhibited.

From these facts, the heat-sensitive recording media

of Examples 4 to 6 with a non-phenol-based light

stabilizer were confirmed to be comparable and never
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inferior in chromogenic properties to Comparative Example 

3 without a light stabilizer. 

[0177] 

 (6) In the heat resistance test, the optical density 

(OD value) of the print portion in Examples 4 to 6 was 

1.26 to 1.34, and the optical density (OD value) of the 

print portion in Comparative Example 3 was 1.39.  The 

optical density (OD value) tended to be lower in Examples 

4 to 6 than in Comparative Example 3 without a light 

stabilizer.  However, in Examples 4 to 6, there was just 

a 4 to 10% decrease, and chromogenic properties enabling 

successful use as a heat-sensitive recording medium were 

maintained.  On the other hand, the optical density (OD 

value) of the non-print portion in Examples 4 to 6 was 

1.16 to 1.18, whereas the optical density (OD value) of 

the non-print portion in Comparative Example 3 was 0.23, 

and larger than the optical density (OD value) in 

Examples 4 to 6.  As described above, in the heat 

resistance test, it can be determined that better heat 

resistance is exhibited when the optical density (OD 

value) of the non-print portion is smaller.  Therefore, 

at least, it can be said that the non-print portion in 

Examples 4 to 6 is superior in heat resistance to the 

non-print portion in Comparative Example 3. 

 From these facts, the heat-sensitive recording media 

of Examples 4 to 6 with a non-phenol-based light 

stabilizer were confirmed to be superior in heat 
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stabilizer were confirmed to be superior in heat



- 80 - 

resistance to the heat-sensitive recording medium of 

Comparative Example 3 without any light stabilizer. 

[0178] 

[Examples 7 to 10 and Comparative Example 4] 

 Examples 7 to 10 and Comparative Example 4 with the 

same developer 1 and storage stability improver 1 will be 

discussed. 

[0179] 

 (7) In the light resistance test, the amount of 

change in whiteness was smaller in Examples 7 to 10 than 

in Comparative Example 4.  In addition, the whiteness 

after the test was larger in Examples 7 to 10 than in 

Comparative Example 4.  From these facts, Examples 7 to 

10 with a non-phenol-based light stabilizer and a storage 

stability improver were, although a storage stability 

improver was contained, confirmed to be more effective in 

suppression of a decrease in whiteness than Comparative 

Example 4 without a light stabilizer. 

[0180] 

 (8) In the dynamic sensitivity test, the optical 

density (OD value) in Examples 7 to 10 was 1.63 to 1.67 

and the optical density (OD value) in Comparative Example 

4 was 1.67 when the printing energy was set to 0.40 

mJ/dot, the optical density (OD value) in Examples 7 to 

10 was 1.25 to 1.36 and the optical density (OD value) in 

Comparative Example 4 was 1.45 when the printing energy 

was set to 0.20 mJ/dot, and the optical density (OD 
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stability improver were, although a storage stability

improver was contained, confirmed to be more effective in

suppression of a decrease in whiteness than Comparative
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[0180]

(8) In the dynamic sensitivity test, the optical

density (OD value) in Examples 7 to 10 was 1.63 to 1.67

and the optical density (OD value) in Comparative Example

4 was 1.67 when the printing energy was set to 0.40

mJ/dot, the optical density (OD value) in Examples 7 to

10 was 1.25 to 1.36 and the optical density (OD value) in

Comparative Example 4 was 1.45 when the printing energy

was set to 0.20 mJ/dot, and the optical density (OD
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value) in Examples 7 to 10 was 0.6 to 0.75 and the 

optical density (OD value) in Comparative Example 4 was 

0.82 when the printing energy was set to 0.16 mJ/dot.  

The optical density (OD value) tended to be lower in 

Examples 7 to 10 than in Comparative Example 4 without a 

light stabilizer.  However, in Examples 7 to 10, there 

was just a 0 to 27% decrease, and chromogenic properties 

enabling successful use as a heat-sensitive recording 

medium were exhibited. 

 From these facts, the heat-sensitive recording media 

of Examples 7 to 10 with a non-phenol-based light 

stabilizer and a storage stability improver were, 

although a storage stability improver was contained, 

confirmed to be comparable and never inferior in 

chromogenic properties to Comparative Example 4 without a 

light stabilizer. 

[0181] 

 (9) In the heat resistance test, the optical density 

(OD value) of the print portion in Examples 7 to 10 was 

1.56 to 1.62, and the optical density (OD value) of the 

print portion in Comparative Example 4 was 1.62.  The 

optical density (OD value) tended to be lower in Examples 

7 to 10 than in Comparative Example 4 without a light 

stabilizer.  However, in Examples 7 to 10, there was just 

a 0 to 4% decrease, and chromogenic properties enabling 

successful use as a heat-sensitive recording medium were 

maintained.  On the other hand, the optical density (OD 
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(9) In the heat resistance test, the optical density

(OD value) of the print portion in Examples 7 to 10 was

1.56 to 1.62, and the optical density (OD value) of the

print portion in Comparative Example 4 was 1.62. The

optical density (OD value) tended to be lower in Examples

7 to 10 than in Comparative Example 4 without a light

stabilizer. However, in Examples 7 to 10, there was just

a 0 to 4% decrease, and chromogenic properties enabling

successful use as a heat-sensitive recording medium were

maintained. On the other hand, the optical density (OD



- 82 - 

value) of the non-print portion in Examples 7 to 10 was 

0.10, whereas the optical density (OD value) in the non-

print portion in Comparative Example 4 was 0.12, and 

larger than the optical density (OD value) in Examples 7 

to 10.  As described above, in the heat resistance test, 

it can be determined that better heat resistance is 

exhibited when the optical density (OD value) of the non-

print portion is smaller.  Therefore, at least, it can be 

said that the non-print portion in Examples 7 to 10 is 

superior in heat resistance to the non-print portion in 

Comparative Example 4. 

 From these facts, the heat-sensitive recording media 

of Examples 7 to 10 with a non-phenol-based light 

stabilizer and a storage stability improver were, 

although a storage stability improver was contained, 

confirmed to be superior in heat resistance to the heat-

sensitive recording medium of Comparative Example 4 

without a light stabilizer. 

[0182] 

 (10) In the water resistance test, the optical 

density (OD value) of the print portion in Examples 7 to 

10 was 1.24 to 1.29, and the optical density (OD value) 

of the print portion in Comparative Example 4 was 1.34.  

The optical density (OD value) tended to be lower in 

Examples 7 to 10 than in Comparative Example 4 without a 

light stabilizer.  However, in Examples 7 to 10, there 

was just a 4 to 7% decrease, and chromogenic properties 
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10 was 1.24 to 1.29, and the optical density (OD value)

of the print portion in Comparative Example 4 was 1.34.

The optical density (OD value) tended to be lower in

Examples 7 to 10 than in Comparative Example 4 without a

light stabilizer. However, in Examples 7 to 10, there

was just a 4 to 7% decrease, and chromogenic properties
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enabling successful use as a heat-sensitive recording 

medium were maintained.  On the other hand, the optical 

density (OD value) of the non-print portion in Examples 7 

to 10 was 0.05 to 0.06, and equivalent to the optical 

density (OD value) of the non-print portion in 

Comparative Example 4 (0.05). 

 From these facts, the heat-sensitive recording media 

of Examples 7 to 10 were, although a storage stability 

improver was contained, confirmed to exhibit excellent 

water resistance equivalent to that of the heat-sensitive 

recording medium of Comparative Example 4 without a light 

stabilizer. 

[0183] 

 (11) In the plasticizer resistance test, the optical 

density (OD value) of the print portion in Examples 7 to 

10 was 1.44 to 1.56, and the optical density (OD value) 

of the print portion in Comparative Example 4 was 1.20.  

A higher value of the optical density (OD value) was 

exhibited in Examples 7 to 10 than in Comparative Example 

4 without a light stabilizer, and in particular, in 

Example 10 with a storage stability improver in a large 

amount, a high optical density of 1.56 was exhibited.  On 

the other hand, the optical density (OD value) of the 

non-print portion in Examples 7 to 10 was 0.04 to 0.06, 

and the non-print portion in Comparative Example 4 had an 

equivalent optical density (OD value) of 0.05. 
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enabling successful use as a heat-sensitive recording

medium were maintained. On the other hand, the optical

density (OD value) of the non-print portion in Examples 7

to 10 was 0.05 to 0.06, and equivalent to the optical

density (OD value) of the non-print portion in

Comparative Example 4 (0.05)

From these facts, the heat-sensitive recording media

of Examples 7 to 10 were, although a storage stability

improver was contained, confirmed to exhibit excellent

water resistance equivalent to that of the heat-sensitive

recording medium of Comparative Example 4 without a light

stabilizer.

[0183]

(11) In the plasticizer resistance test, the optical

density (OD value) of the print portion in Examples 7 to

10 was 1.44 to 1.56, and the optical density (OD value)

of the print portion in Comparative Example 4 was 1.20.

A higher value of the optical density (OD value) was

exhibited in Examples 7 to 10 than in Comparative Example

4 without a light stabilizer, and in particular, in

Example 10 with a storage stability improver in a large

amount, a high optical density of 1.56 was exhibited. On

the other hand, the optical density (OD value) of the

non-print portion in Examples 7 to 10 was 0.04 to 0.06,

and the non-print portion in Comparative Example 4 had an

equivalent optical density (OD value) of 0.05.
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 From these facts, it can be seen that the heat-

sensitive recording media of Examples 7 to 10 with a non-

phenol-based light stabilizer and a storage stability 

improver are, although a storage stability improver is 

contained, superior in plasticizer resistance to the 

heat-sensitive recording medium of Comparative Example 4 

without a light stabilizer, and in particular, the 

plasticizer resistance is improved as the amount of the 

storage stability improver increases. 

[Conclusions] 

 From the measurement results described above, heat-

sensitive recording media containing a non-phenol-based 

developer and a non-phenol-based light stabilizer were 

not confirmed to be inferior in light resistance, 

chromogenic properties, heat resistance, water resistance 

and plasticizer resistance to heat-sensitive recording 

media containing a phenol-based light stabilizer.  It was 

found that when the heat-sensitive recording medium 

contained a non-phenol-based light stabilizer, an effect 

of improving light resistance while maintaining good heat 

resistance of the heat-sensitive recording medium was 

exhibited, and it was possible to suppress a decrease in 

whiteness and a change into yellow, and when the heat-

sensitive recording medium contained a storage stability 

improver, it was possible to improve plasticizer 

resistance in a dose-dependent manner. 
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From the measurement results described above, heat-

sensitive recording media containing a non-phenol-based

developer and a non-phenol-based light stabilizer were

not confirmed to be inferior in light resistance,

chromogenic properties, heat resistance, water resistance

and plasticizer resistance to heat-sensitive recording

media containing a phenol-based light stabilizer. It was

found that when the heat-sensitive recording medium

contained a non-phenol-based light stabilizer, an effect

of improving light resistance while maintaining good heat

resistance of the heat-sensitive recording medium was

exhibited, and it was possible to suppress a decrease in

whiteness and a change into yellow, and when the heat-

sensitive recording medium contained a storage stability

improver, it was possible to improve plasticizer

resistance in a dose-dependent manner.
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 Further, the non-phenol-based developer and the non-

phenol-based light stabilizer were superior in safety to 

phenol-based counterparts.  Therefore, the use of a non-

phenol-based developer and a non-phenol-based light 

stabilizer was very effective from the viewpoint of 

environmental compatibility. 

[0184] 

 Hereinafter, the variations of the present invention 

will be appended. 

[Appended item 1] 

 A heat-sensitive recording medium in which a heat-

sensitive recording layer is layered on a substrate, 

 the heat-sensitive recording layer comprising a 

color former, a non-phenol-based developer and a non-

phenol-based light stabilizer, 

 the non-phenol-based light stabilizer comprising a 

hindered amine-based light stabilizer. 

[Appended item 2] 

 The heat-sensitive recording medium according to 

appended item 1, wherein the non-phenol-based developer 

comprises a compound represented by the following formula 

(1) and/or a compound represented by the following 

formula (2): 

[Formula 17] 
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Further, the non-phenol-based developer and the non-

phenol-based light stabilizer were superior in safety to

phenol-based counterparts. Therefore, the use of a non-

phenol-based developer and a non-phenol-based light

stabilizer was very effective from the viewpoint of

environmental compatibility.

[0184]

Hereinafter, the variations of the present invention

will be appended.

[Appended item 1]

A heat-sensitive recording medium in which a heat-

sensitive recording layer is layered on a substrate,

the heat-sensitive recording layer comprising a

color former, a non-phenol-based developer and a non-

phenol-based light stabilizer,

the non-phenol-based light stabilizer comprising a

hindered amine-based light stabilizer.

[Appended item 2]

The heat-sensitive recording medium according to

appended item 1, wherein the non-phenol-based developer

comprises a compound represented by the following formula

(1) and/or a compound represented by the following

formula (2) :

[Formula 17]
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wherein R1, R2, R3, R4, R5, R7, R8, R9, R10 and R11 each 

independently represent a hydrogen atom, or a 

substituent; R6 and R12 each independently represent a 

substituent; m represents an integer of 0 to 4; when m is 

2 or more, a plurality of R6 is the same or different; n 

represents an integer of 0 to 4; and when n is 2 or more, 

a plurality of R12 is the same or different, 

[Formula 18] 

 

wherein R13, R14, R15, R16, R17, R19, R20, R21, R22 and R23 

each independently represent a hydrogen atom, or a 

substituent; R18 represents a substituent; o represents 

an integer of 0 to 4; and when o is 2 or more, a 

plurality of R18 is the same or different. 

[Appended item 3] 

 The heat-sensitive recording medium according to 

appended item 1 or 2, wherein the non-phenol-based 

developer comprises a compound represented by the 
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R R
H H R¹¹ R¹
N N

O C O
R³ O O R

(1)

S O S

R² in O (R) (R¹²) O R R8

wherein R¹, R², R³, R, R, R, R, R, R¹ and R¹¹ each

independently represent a hydrogen atom, or a

substituent; R and R¹² each independently represent a

substituent; m represents an integer of 0 to 4; when m is

2 or more, a plurality of R is the same or different; n

represents an integer of 0 to 4; and when n is 2 or more,

a plurality of R¹² is the same or different,

[Formula 18]

H H R²³
R¹ R¹

N N R²²

O C (2)

R¹ O
S O

R¹ R²¹

R¹ R
13 O (R¹)

R²

wherein R¹³, R¹, R¹, R¹, R¹, R¹, R², R²¹, R²² and R²³

each independently represent a hydrogen atom, or a

substituent; R¹ represents a substituent; o represents

an integer of 0 to 4; and when o is 2 or more, a

plurality of R¹ is the same or different.

[Appended item 3]

The heat-sensitive recording medium according to

appended item 1 or 2, wherein the non-phenol-based

developer comprises a compound represented by the
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following formula (1a) and/or a compound represented by 

the following formula (2a): 

[Formula 19] 

 

wherein the symbols are the same as in formula (1), 

[Formula 20] 

 

wherein the symbols are the same as in formula (2). 

[Appended item 4] 

 The heat-sensitive recording medium according to any 

one of appended items 1 to 3, wherein the heat-sensitive 

recording layer further comprises a storage stability 

improver. 

[Appended item 5] 

 The heat-sensitive recording medium according to 

appended item 4, wherein the storage stability improver 

comprises a urea-urethane compound represented by the 

following formula (4): 
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following formula (1a) and/or a compound represented by

the following formula (2a) :

[Formula 19]

R R
R¹¹ R¹

H H

O O
R³ O N N O RS C S

(1a)

R O O 0R² in R R8

(R) (R¹²)

wherein the symbols are the same as in formula (1),

[Formula 20]

R
16

R
17

H H
R²³

O
R¹ O N N R²²

Si C (2a)

R
14 13 O OR R

19 R²¹

(R¹)
R²

wherein the symbols are the same as in formula (2) .

[Appended item 4]

The heat-sensitive recording medium according to any

one of appended items 1 to 3, wherein the heat-sensitive

recording layer further comprises a storage stability

improver.

[Appended item 5]

The heat-sensitive recording medium according to

appended item 4, wherein the storage stability improver

comprises a urea-urethane compound represented by the

following formula (4) :
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[Formula 21] 

 

[Appended item 6] 

 The heat-sensitive recording medium according to any 

one of appended items 1 to 5, wherein a content of the 

non-phenol-based developer is not less than 10 mass% and 

not more than 50 mass% with respect to an entirety of the 

heat-sensitive recording layer. 

[Appended item 7] 

 The heat-sensitive recording medium according to any 

one of appended items 1 to 6, wherein a content of the 

non-phenol-based light stabilizer is not less than 1 

mass% and not more than 10 mass% with respect to the 

entirety of the heat-sensitive recording layer. 

 

Industrial Applicability 

[0185] 

 As described above, the present invention is 

particularly useful for heat-sensitive recording media 

printed with a barcode or the like. 

 

Reference Signs List 

[0186] 

1 Heat-sensitive recording medium 
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[Formula 21]

HC O O CH
NHCNH SO NHC-NH

(4)

OCNH HNCO

O O

[Appended item 6]

The heat-sensitive recording medium according to any

one of appended items 1 to 5, wherein a content of the

non-phenol-based developer is not less than 10 mass% and

not more than 50 mass% with respect to an entirety of the

heat-sensitive recording layer.

[Appended item 7]

The heat-sensitive recording medium according to any

one of appended items 1 to 6, wherein a content of the

non-phenol-based light stabilizer is not less than 1

mass% and not more than 10 mass% with respect to the

entirety of the heat-sensitive recording layer.

Industrial Applicability

[0185]

As described above, the present invention is

particularly useful for heat-sensitive recording media

printed with a barcode or the like.

Reference Signs List

[0186]

1 Heat-sensitive recording medium
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2 Substrate 

3 Heat-sensitive recording layer 

4 Intermediate layer 

5 Topcoat layer 

6 Undercoat layer 
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2 Substrate

3 Heat-sensitive recording layer

4 Intermediate layer

5 Topcoat layer

6 Undercoat layer
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Claims 

 

[Claim 1] 

 A heat-sensitive recording medium in which a heat-

sensitive recording layer is layered on a substrate, 

 the heat-sensitive recording layer comprising a 

color former, a non-phenol-based developer and a non-

phenol-based light stabilizer, 

 the non-phenol-based light stabilizer comprising a 

compound having a group represented by the following 

formula (3): 

 
wherein Ra represents an alkyl group having 1 to 4 carbon 

atoms, and the alkyl group may be interrupted by any of 

oxygen atoms and carbonyl groups at one or more points; 

the group of general formula (3) attaches at the * 

position in general formula (3). 

[Claim 2] 

 The heat-sensitive recording medium according to 

claim 1, wherein the non-phenol-based developer comprises 

a compound represented by the following formula (1) 
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[Claim 1]

A heat-sensitive recording medium in which a heat-

sensitive recording layer is layered on a substrate,

the heat-sensitive recording layer comprising a

color former, a non-phenol-based developer and a non-

phenol-based light stabilizer,

the non-phenol-based light stabilizer comprising a

compound having a group represented by the following

formula (3) :

Me Me

Rª-N *
(3)

Me Me
wherein Ra represents an alkyl group having 1 to 4 carbon

atoms, and the alkyl group may be interrupted by any of

oxygen atoms and carbonyl groups at one or more points;

the group of general formula (3) attaches at the *

position in general formula (3).

[Claim 2]

The heat-sensitive recording medium according to

claim 1, wherein the non-phenol-based developer comprises

a compound represented by the following formula (1)
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and/or a compound represented by the following formula 

(2): 

 

wherein R1, R2, R3, R4, R5, R7, R8, R9, R10 and R11 each 

independently represent a hydrogen atom, or a 

substituent; R6 and R12 each independently represent a 

substituent; m represents an integer of 0 to 4; when m is 

2 or more, a plurality of R6 is the same or different; n 

represents an integer of 0 to 4; and when n is 2 or more, 

a plurality of R12 is the same or different, 

 

wherein R13, R14, R15, R16, R17, R19, R20, R21, R22 and R23 

each independently represent a hydrogen atom, or a 

substituent; R18 represents a substituent; o represents 

an integer of 0 to 4; and when o is 2 or more, a 

plurality of R18 is the same or different. 

[Claim 3] 

 The heat-sensitive recording medium according to 

claim 2, wherein the non-phenol-based developer comprises 
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and/or a compound represented by the following formula

2023335873 29 Apr 2025

(2) :

R R
H H R¹¹ R¹
N N

O C 0
R³ O O R

(1)

S O S

R² R¹ O (R,
m

(R¹²) O R R

wherein R¹, R², R³, R, R, R, R, R9, R¹ and R¹¹ each

independently represent a hydrogen atom, or a

substituent; R and R¹² each independently represent a

substituent; m represents an integer of 0 to 4; when m is

2 or more, a plurality of R is the same or different; n

represents an integer of 0 to 4; and when n is 2 or more,

a plurality of R¹² is the same or different,

16 H H R²³

R R¹
N N R²²

O C (2)

R¹ O
S O

R¹ R²¹

R
14

R
13O (R¹)

R²

wherein R¹³, R¹, R¹, R¹, R¹, R¹, R², R²¹, R²² and R²³

each independently represent a hydrogen atom, or a

substituent; R¹ represents a substituent; o represents

an integer of 0 to 4; and when o is 2 or more, a

plurality of R¹ is the same or different.

[Claim 3]

The heat-sensitive recording medium according to

claim 2, wherein the non-phenol-based developer comprises
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a compound represented by the following formula (1a) 

and/or a compound represented by the following formula 

(2a): 

 
wherein the symbols are the same as in formula (1), 

 

wherein the symbols are the same as in formula (2). 

[Claim 4] 

 The heat-sensitive recording medium according to 

claim 1, wherein the heat-sensitive recording layer 

further comprises a storage stability improver. 

[Claim 5] 

 The heat-sensitive recording medium according to 

claim 4, wherein the storage stability improver comprises 

a urea-urethane compound represented by the following 

formula (4): 
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a compound represented by the following formula (la)
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and/or a compound represented by the following formula

(2a) :

R R
R¹¹ R¹

H H

O O
R³ O N N O R (1a)

S C S

O O 0R² R¹ R R
(R) (R¹²)

wherein the symbols are the same as in formula (1),

R
16

R
17

H H R²³

O
R¹ O N N R²²

S C (2a)

R
14 13 O OR R

19 R²¹

(R¹)
R²

wherein the symbols are the same as in formula (2)

[Claim 4]

The heat-sensitive recording medium according to

claim 1, wherein the heat-sensitive recording layer

further comprises a storage stability improver.

[Claim 5]

The heat-sensitive recording medium according to

claim 4, wherein the storage stability improver comprises

a urea-urethane compound represented by the following

formula (4) :
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[Claim 6] 

 The heat-sensitive recording medium according to 

claim 2, wherein the heat-sensitive recording layer 

further comprises a storage stability improver. 

[Claim 7] 

 The heat-sensitive recording medium according to 

claim 6, wherein the storage stability improver comprises 

a urea-urethane compound represented by the following 

formula (4): 

 

[Claim 8] 

 The heat-sensitive recording medium according to 

claim 3, wherein the heat-sensitive recording layer 

further comprises a storage stability improver. 

[Claim 9] 

 The heat-sensitive recording medium according to 

claim 8, wherein the storage stability improver comprises 

a urea-urethane compound represented by the following 

formula (4): 
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HC 0 0 CH
NHCNH SO NHC-NH

(4)

OCNH HNCO

2023335873 29 Apr

O O

[Claim 6]

The heat-sensitive recording medium according to

claim 2, wherein the heat-sensitive recording layer

further comprises a storage stability improver.

[Claim 7]

The heat-sensitive recording medium according to

claim 6, wherein the storage stability improver comprises

a urea-urethane compound represented by the following

formula (4) :

HC O O CH
NHCNH SO NHC-NH

(4)

OCNH HNCO

O O

[Claim 8]

The heat-sensitive recording medium according to

claim 3, wherein the heat-sensitive recording layer

further comprises a storage stability improver.

[Claim 9]

The heat-sensitive recording medium according to

claim 8, wherein the storage stability improver comprises

a urea-urethane compound represented by the following

formula (4) :
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[Claim 10] 

 The heat-sensitive recording medium according to any 

one of claims 1 to 9, wherein a content of the non-

phenol-based developer is not less than 10 mass% and not 

more than 50 mass% with respect to an entirety of the 

heat-sensitive recording layer. 

[Claim 11] 

 The heat-sensitive recording medium according to any 

one of claims 1 to 9, wherein a content of the non-

phenol-based light stabilizer is not less than 1 mass% 

and not more than 10 mass% with respect to the entirety 

of the heat-sensitive recording layer. 

[Claim 12] 

 The heat-sensitive recording medium according to 

claim 10, wherein a content of the non-phenol-based light 

stabilizer is not less than 1 mass% and not more than 10 

mass% with respect to the entirety of the heat-sensitive 

recording layer. 

[Claim 13] 

 The heat-sensitive recording medium according to 

claim 5, wherein a content ratio of the urea-urethane 

compound represented by the formula (4) to the non-
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HC O O CH
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NHCNH SO NHC-NH
(4)

OCNH HNCO

O O

[Claim 10]

The heat-sensitive recording medium according to any

one of claims 1 to 9, wherein a content of the non-

phenol-based developer is not less than 10 mass% and not

more than 50 mass% with respect to an entirety of the

heat-sensitive recording layer.

[Claim 11]

The heat-sensitive recording medium according to any

one of claims 1 to 9, wherein a content of the non-

phenol-based light stabilizer is not less than 1 mass%

and not more than 10 mass% with respect to the entirety

of the heat-sensitive recording layer.

[Claim 12]

The heat-sensitive recording medium according to

claim 10, wherein a content of the non-phenol-based light

stabilizer is not less than 1 mass% and not more than 10

mass% with respect to the entirety of the heat-sensitive

recording layer.

[Claim 13]

The heat-sensitive recording medium according to

claim 5, wherein a content ratio of the urea-urethane

compound represented by the formula (4) to the non-
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phenol-based developer (urea-urethane compound/non-

phenol-based developer) is 1/20 to 5.4/30.6. 

[Claim 14] 

 The heat-sensitive recording medium according to 

claim 5, wherein a content of the urea-urethane compound 

represented by the formula (4) is 90 mass% or more with 

respect to the total amount of the storage stability 

improver contained in the heat-sensitive recording layer. 

[Claim 15] 

 The heat-sensitive recording medium according to 

claim 1, wherein the compound having a group represented 

by the formula (3) comprises 1,2,2,6,6-pentamethyl-4-

piperidyl octadecanoate, 1,2,3,4-butanetetracarboxylic 

acid tetramethyl esters and reaction products of 

1,2,2,6,6-pentamethyl-4-piperidinol and β,β,β',β'-

tetramethyl-2,4,8,10-tetraoxaspiro[5.5]undecane-3,9-

diethanol and/or tetrakis(1,2,2,6,6-pentamethyl-4-

piperidyl)-1,2,3,4-butane tetracarboxylate. 

[Claim 16] 

 The heat-sensitive recording medium according to 

claim 2, wherein the non-phenol-based developer comprises 

a compound represented by the formula (2). 
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phenol-based developer (urea-urethane compound/non-
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phenol-based developer) is 1/20 to 5.4/30.6.

[Claim 14]

The heat-sensitive recording medium according to

claim 5, wherein a content of the urea-urethane compound

represented by the formula (4) is 90 mass% or more with

respect to the total amount of the storage stability

improver contained in the heat-sensitive recording layer.

[Claim 15]

The heat-sensitive recording medium according to

claim 1, wherein the compound having a group represented

by the formula (3) comprises 1,2,2,6, 6-pentamethyl-4-

piperidyl octadecanoate, 1,2,3,4-butanetetracarboxylic

acid tetramethyl esters and reaction products of

1,2,2, 6,6-pentamethyl-4-piperidinol and B,B,B',B'-

tetramethyl- 2, 4, 8, 0-tetraoxaspiro [5.5] undecane- 3, 9-

diethanol and/or tetrakis (1,2,2,6, 6-pentamethyl-4-

piperidyl)-1,2,3,4-butane tetracarboxylate.

[Claim 16]

The heat-sensitive recording medium according to

claim 2, wherein the non-phenol-based developer comprises

a compound represented by the formula (2).
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