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DESCRIPTION 

REPTILE LEATHER ARTICLE AND MANUFACTURING METHOD THEREFOR 

Field 

[0001] 	The present invention relates to a reptile 

5 leather article and a manufacturing method therefor. 

Background 

[0002] 	In conventional leather watchbands, a surface 

layer containing nitrocellulose or the like is provided on 

the surface of the watchband body (Patent Literature 1). 

10 In particular, a surface layer containing nitrocellulose is 

often provided in a reptile leather watchband body to 

impart a luster. 

Citation List 

Patent Literature 

15 	[0003] 	Patent Literature 1: Japanese Examined Patent 

Publication No. S61-20281 

Summary 

Technical Problem 

[0004] 	The surface layer presents the problem of easy 

20 peeling. Furthermore, a protective film is pasted onto the 

watchband buckle so that damage is not sustained between, 

for example, the time of manufacturing and the time of sale. 

This protective film may cover a portion of the watchband 

body as well as the buckle. In that case, a portion of the 

25 surface layer containing the nitrocellulose easily peels 

off along with the protective film when the protective film 

is peeled off at the time of sale or the like. The 

aesthetics of the watchband may be thereby impaired. 

[0005] 	Even if a reptile leather article other than a 

30 watchband has a metal or other such part (e.g., a fastener 

or a decorative part), a protective film may be pasted onto 

the part between, for example, the time of manufacturing 

and the time of sale. Therefore, the problem may occur 
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also to reptile leather articles other than a watchband. 

[0006] 	Accordingly, it is an object of the present 

invention to provide a reptile leather article capable of 

suppressing peeling of the surface layer containing 

5 nitrocellulose and a manufacturing method therefor. 

Solution to Problem 

[0007] 	A reptile leather article according to one aspect 

of the present invention includes an intermediate layer 

containing polyester polyurethane and a surface layer 

10 containing nitrocellulose laminated, in that order, on a 

grain side of reptile leather. 

Advantageous Effects of Invention 

[0008] 	The reptile leather article of the present 

invention suppresses peeling of the surface layer 

15 containing nitrocellulose. 

Description of Embodiments 

[0009] 
	

Modes (embodiments) for working the present 

invention are described in detail below. The present 

invention is not limited by the content of the embodiments. 

20 The constituent elements described below include elements 

easily presumed by a person skilled in the art and 

substantially identical elements. The configurations 

described below can be combined, as appropriate. The 

configurations can also be variously abbreviated, 

25 substituted and modified within a scope that does not 

deviate from the gist of the present invention. 

[0010] 	<First embodiment> 

A watchband that is a reptile leather article of a 

first embodiment is described. The watchband has a 

30 watchband body and, for attachment to the arm, a metal or 

other such fastener. Examples of the fastener include a 

buckle and an inner clasp. In the first embodiment, an 

intermediate layer containing polyester polyurethane and a 
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surface layer containing nitrocellulose are laminated, in 

that order, on the grain side of reptile leather composing 

the watchband body. 

[0011] 	Examples of reptile leathers include the leathers 

5 of reptiles such as sea turtles in the Cheloniidae family 

of the Testudines order, monitor lizards in the Varanidae 

family of the Lacertilia suborder, the degu in the Teeiddo 

family of the Lacertilia suborder, the reticulated python 

in the Boidae family of the Serpentes suborder, the Indian 

10 python, sea snakes in the Hydrophiidae family of the 

Serpentes suborder, the black-banded sea krait, water 

snakes in the Hebi family of the Serpentes suborder, the 

New Guinea crocodile in the Crocodylidae family of the 

Crocodilia order, the American alligator in the 

15 Alligatoridae family of the Crocodilia order, and the 

caiman. From an aesthetic viewpoint, a small type selected 

from among the species composing the Crocodylidae family of 

the Crocodilia order and the Alligatoridae family of the 

Crocodilia order are used particularly suitably as a 

20 watchband. 

[0012] 	Such a reptile leather can be obtained with a 

known method. An example of such a method is to carry out 

a preparation step (soaking, liming/unhairing, reliming, 

deliming/bating and the like), a chrome tanning step, a 

25 dyeing step, a fatliquoring step, and a finishing step. 

Then a treatment such as glazing for bringing out a luster 

is carried out on the grain side of the reptile leather as 

the finishing step. 

[0013] 	More specifically, in the first embodiment, an 

30 intermediate layer containing polyester polyurethane is 

provided on the grain side of the reptile leather treated 

to bring out the luster. Further the surface layer 

containing nitrocellulose is provided on the intermediate 
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layer on the grain side of the reptile leather to further 

bring out the luster. 

[0014] 	A specific example of the watchband body is pig 

leather further laminated, via a cushion layer, a core 

5 material layer or the like, on the side (flesh side) 

opposite of the grain side of the reptile leather provided 

with the surface layer. The watchband body is formed into 

a shape and size ordinarily used as a watchband. If a 

buckle is used as the fastener, a hole is made for 

10 inserting the tang into the watchband body. 

[0015] 	A protective film is ordinarily pasted onto the 

fastener of the watchband so that damage is not sustained 

between, for example, the time of manufacturing and the 

time of sale. An example of the protective film is a film 

15 formed by providing an acrylic adhesive layer on a base 

material. Polyethylene or the like may be used as the base 

material. The protective film may cover a portion of the 

watchband body (grain side of the reptile leather) as well 

as the fastener. 

20 	[0016] 	In conventional watchbands, a portion of the 

surface layer containing nitrocellulose may peel along with 

the protective film when the protective film is peeled off 

at, for example, the time of sale. That is to say, the 

aesthetics of the watchband may be impaired. In 

25 conventional watchbands, it is thought that such impairment 

is due to direct lamination of the surface layer on the 

grain side of the reptile leather with a low adhesiveness 

between the reptile leather and the surface layer. A 

fatliquoring agent is added to the reptile leather at the 

30 time of manufacturing. It is thought that the fatliquoring 

agent may shift to the surface side of the reptile leather 

due to heat generated during glazing. The shifted 

fatliquoring agent is thought to further reduce the 
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adhesiveness between the reptile leather and the surface 

layer. 

[0017] 	In contrast, the watchband that is the reptile 

leather article of the first embodiment suppresses peeling 

5 of the surface layer containing nitrocellulose when the 

protective film is peeled off at, for example, the time of 

sale. That is to say, the aesthetics of the watchband can 

be maintained. This is because an intermediate layer 

containing polyester polyurethane is provided between the 

10 grain side of the reptile leather and the surface layer. 

More specifically, it is thought that the aesthetics of the 

watchband can be maintained because the urethane bond in 

the polyester polyurethane has a high affinity with the 

polypeptide bond in the proteins composing the reptile 

15 leather. It is also thought that the urethane bond having 

a high affinity with the polar portion of the 

nitrocellulose contained in the surface layer makes a 

contribution. It is thought that, in this manner, the 

adhesion between the reptile leather and the surface layer 

20 increases through the intermediate layer. 

[0018] 	Furthermore, in the first embodiment, the peeling 

of the surface layer is suppressed more than when polyether 

polyurethane is used. Unlike polyether polyurethane, 

polyester polyurethane has an ester group. It is thought 

25 that this ester group further enhances the adhesion to the 

reptile leather even in the presence of a fatliquoring 

agent that floats to the surface. It is also thought that 

the presence of the ester group increases the affinity with 

the polar portion of the nitrocellulose contained in the 

30 surface layer. 

[0019] 	The use of polyester polyurethane enhances the 

colorless transparency of the intermediate layer more than 

the use of polyether polyurethane. Furthermore, providing 
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polyester polyurethane in the intermediate layer is 

preferable to providing polyester and polyurethane 

separately in the intermediate layer from the perspective 

of solvent selection when forming the intermediate layer. 

5 	[0020] 	The intermediate layer and the surface layer are 

described in detail. The intermediate layer contains 

polyester polyurethane. One type of polyester polyurethane 

may be used alone or two or more used in combination. The 

polyester polyurethane is obtained by causing a polyester 

10 polyol, which is a polyol component, and a polyisocyanate 

component to react. Therefore, the polyester polyurethane 

has a constituent unit derived from polyester polyol and a 

constituent unit derived from a polyisocyanate component. 

[0021] 	Examples of the polyester polyol include a 

15 polycaprolactone polyol and a polyester polyol comprising a 

polycondensate of an alcohol such as ethylene glycol, 

diethylene glycol, propylene glycol, butylene glycol, 

hexamethylene glycol, 1,4-butanediol, 1,6-hexanediol, 1,9-

nonanediol, 2-methyl-1,3-propanediol, neopentyl glycol, or 

20 3-methyl-1,5-pentanediol and a dibasic acid such as adipic 

acid, azelaic acid, or sebacic acid. One type of polyol 

component may be used alone or two or more used in 

combination. From the perspectives of adhesion to the 

reptile leather and adhesion to the surface layer, 1,4- 

25 butanediol, 1,6-hexanediol, or neopentyl glycol is 

favorably used as the alcohol and adipic acid is preferably 

used as the dibasic acid. 

[0022] 	Examples of the polyisocyanate component of the 

polyester polyurethane include a known aliphatic, alicyclic, 

30 or aromatic organic isocyanate compound having at least two 

isocyanate groups in the molecule. 

[0023] 	Examples of the aliphatic organic isocyanate 

compound include aliphatic diisocyanates such as butane- 
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1,4-diisocyanate, hexamethylene diisocyanate, isopropylene 

diisocyanate, methylene diisocyanate, 2,2,4-trimethyl 

hexamethylene diisocyanate, lysine diisocyanate, and a 

dimer diisocyanate in which the carboxy group of a dimer 

5 acid is converted into an isocyanate group. Examples of 

the alicyclic organic isocyanate compound include alicyclic 

diisocyanates such as cyclohexane-1,4-diisocyanate, 

isophorone diisocyanate, norbornene diisocyanate, 

dicyclohexylmethane-4,4'-diisocyanate, 1,3- 

10 bis(isocyanatomethyl)cyclohexane, and methylcyclohexane 

diisocyanate. Examples of the aromatic organic isocyanate 

compound include aromatic diisocyanates such as 1,5-

naphthylene diisocyanate, 4,4'-diphenylmethane diisocyanate, 

4,4'-diphenyl dimethyl methane diisocyanate, 4,4'-dibenzyl 

15 diisocyanate, dialkyl diphenyl methane diisocyanate, 

tetraalkyl diphenyl methane diisocyanate, 1,3-phenylene 

diisocyanate, 1,4-phenylene diisocyanate, tolylene 

diisocyanate, xylylene diisocyanate, and m-tetramethyl 

xylylene diisocyanate. A tri- or polyfunctional 

20 polyisocyanate compound such as an adduct, an isocyanurate 

or a biuret may also be used in the polyisocyanate 

component. One type of polyisocyanate component may be 

used alone or two or more used in combination. From the 

perspectives of adhesion to the reptile leather and 

25 adhesion to the surface layer, an aliphatic diisocyanate 

and an aromatic diisocyanate are favorably used as the 

polyisocyanate component, and a hexamethylene diisocyanate 

and a tolylene diisocyanate are more favorably so used. 

[0024] 	Although the average molecular weight of the 

30 polyester polyurethane is not particularly limited, the 

weight-average molecular weight is ordinarily 1,000 to 

500,000. 

[0025] 	The intermediate layer may contain other 
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components within a scope that does not hinder the object 

of the present invention. Examples of the other components 

include an antioxidant and an ultraviolet absorber. 

[0026] 	The thickness of the intermediate layer is not 

5 particularly limited but is set to a degree obtained by, 

for example, the manufacturing method described below. 

[0027] 	The surface layer contains nitrocellulose. From 

the perspective of adhesion to the intermediate layer, the 

amount of nitrogen in nitrocellulose is ordinarily 10% to 

10 13% and is preferably 10.7% to 12.2%. From the perspective 

of adhesion to the intermediate layer, the average degree 

of polymerization of the nitrocellulose is ordinarily 35 to 

90 and is preferably 45 to 70. 

[0028] 	The surface layer may contain other components 

15 within a scope that does not hinder the object of the 

present invention. Examples of the other components 

include resins such as a polyester resin and additives such 

as an antioxidant. 

[0029] 	The thickness of the surface layer is not 

20 particularly limited but is set to a degree obtained by, 

for example, the manufacturing method described below. 

[0030] 	In the first embodiment, a mixed layer containing 

polyester polyurethane and nitrocellulose is preferably 

formed between the intermediate layer and the surface layer. 

25 This configuration increases the adhesion of the 

intermediate layer and the surface layer. The intermediate 

layer preferably does not contain polyether polyurethane. 

In this case, the adhesion to the reptile leather and the 

adhesion to the surface layer increase. 

30 	[0031] 	Next the method for manufacturing a watchband, 

which is a reptile leather article of the first embodiment, 

is described. 

[0032] 	The method for manufacturing the watchband 
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comprises an intermediate layer formation step for forming 

an intermediate layer containing polyester polyurethane on 

the grain side of reptile leather, and a surface layer 

formation step for forming a surface layer containing 

5 nitrocellulose on the intermediate layer formed at the 

intermediate layer formation step. 

[0033] 	Ordinarily a treatment for bringing out a luster 

is carried out as a finishing step of reptile leather. In 

the manufacture of the watchband, after the finishing step, 

10 steps are carried out such as a step for punching the 

reptile leather to obtain the leather with the shape and 

size required for the watchband body, a step for adjusting 

the thickness of the reptile leather, a lamination step for 

laminating pig leather or the like via a cushion layer, a 

15 core material layer or the like on the surface (the flesh 

side) opposite of the grain side of the reptile leather, 

and a hole-punching step for punching a hole for inserting 

the buckle tang according to need. The intermediate layer 

formation step and the surface layer formation step are 

20 ordinarily carried out after the lamination step and the 

hole-punching step, but the first embodiment is not limited 

thereto. A step for attaching the fastener or the like is 

carried out after the intermediate layer formation step and 

the surface layer formation step. In this manner, the 

25 watchband is manufactured through the intermediate layer 

formation step, the surface layer formation step and other 

known processing steps. 

[0034] 	In detail, at the intermediate layer formation 

step, a composition containing polyester polyurethane is 

30 adhered to the grain side of the reptile leather treated to 

bring out a luster, and the result is dried to form the 

intermediate layer containing polyester polyurethane. 

[0035] 	The composition containing polyester polyurethane 
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contains the polyester polyurethane and a solvent. An 

organic solvent is suitably used as the solvent. Examples 

of the organic solvent include hydrocarbon solvents such as 

toluene and xylene, ketone solvents such as methyl ethyl 

5 ketone, ester solvents such as ethyl acetate, and ether 

solvents such as propylene glycol monomethyl ether. One of 

the solvents may be used alone or two or more used in 

combination. The composition containing polyester 

polyurethane may contain the other components that the 

10 intermediate layer may contain. 

[0036] 	A commercially available composition (solution) 

may also be used for the composition containing polyester 

polyurethane. The concentration of the polyester 

polyurethane is appropriately adjusted for easy formation 

15 of the intermediate layer. The concentration of the 

polyester polyurethane is, for example, preferably 5 to 20 

wt% inclusive and more preferably 7 to 9 wt% inclusive. 

[0037] 	Examples of the method for applying the 

composition containing polyester polyurethane include brush 

20 application and spraying. The solvent in the composition 

that contains polyester polyurethane and adheres to the 

reptile leather is evaporated by setting the reptile 

leather ordinarily between 15 and 30 00 and preferably 

between 20 and 28 °C for 30 minutes, for example. This 

25 forms an intermediate layer containing polyester 

polyurethane on the grain side of the reptile leather. 

[0038] 	In detail, at the surface layer formation step, 

the composition containing nitrocellulose is dried to form 

the surface layer containing nitrocellulose after being 

30 adhered onto the intermediate layer formed at the 

intermediate layer formation step. 

[0039] 	The composition containing nitrocellulose 

contains the nitrocellulose and a solvent. An organic 
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solvent is favorably used as the solvent. Examples of the 

organic solvent include the same solvents as for the 

composition containing polyester polyurethane and an 

alcohol solvent. Examples of the solvent include a 

5 hydrocarbon solvent such as toluene and xylene, a ketone 

solvent such as methyl ethyl ketone, an ester solvent such 

as ethyl acetate, an ether solvent such as propylene glycol 

monomethyl ether, and an alcohol solvent such as isopropyl 

alcohol and isobutyl alcohol. One of the solvents may be 

10 used alone or two or more used in combination. The 

composition containing nitrocellulose may contain the other 

components that the surface layer may contain. It is 

thought that the adhesion of the intermediate layer and the 

surface layer increases if the same solvent used in the 

15 composition containing polyester polyurethane is used in 

the composition containing nitrocellulose. This increased 

adhesion is thought to be due to a portion of the polyester 

polyurethane in the intermediate layer melting in the 

solvent when the composition containing nitrocellulose is 

20 adhered and a mixed layer containing polyester polyurethane 

and nitrocellulose forming between the intermediate layer 

and the surface layer. 

[0040] 	A commercially available composition (e.g., a 

nitrocellulose lacquer) may be used as the composition 

25 containing nitrocellulose. The nitrocellulose may be used 

after adjusting the concentration, as appropriate, for easy 

formation of the surface layer. The concentration of the 

nitrocellulose is, for example, favorably 5 to 20 wt% 

inclusive and more favorably 9 to 13 wt% inclusive. 

30 	[0041] 	Examples of the method for applying the 

composition containing nitrocellulose include brush 

application and spraying. The solvent in the composition 

that contains nitrocellulose and adheres to the reptile 
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leather is evaporated by setting the reptile ordinarily 

between 15 and 30 °C inclusive and preferably between 20 

and 28 °C inclusive for 60 minutes, for example. The 

surface layer containing nitrocellulose is thereby formed 

5 on the intermediate layer. 

[0042] 	The watchband thus obtained suppresses peeling of 

the surface layer containing nitrocellulose when the 

protective film pasted onto the fastener is peeled off. 

[0043] 	<Second embodiment> 

10 	The watchband, which is the reptile leather article of 

the second embodiment, is next described. The watchband 

differs from the reptile leather article of the first 

embodiment in that the reptile leather further contains a 

hexavalent chromium reducing compound component capable of 

15 reducing hexavalent chromium into trivalent chromium. 

Descriptions for features common to the reptile leather 

article of the first embodiment are omitted. 

[0044] 	Reptile leather obtained through a chrome tanning 

step may contain harmful hexavalent chromium (a compound 

20 containing Cr(VI)). Therefore, the reptile leather may be 

treated with a hexavalent chromium treatment agent 

containing a hexavalent chromium reducing compound 

component. In this treatment, the hexavalent chromium 

reducing compound component reduces the hexavalent chromium 

25 to harmless trivalent chromium (a compound containing 

Cr(III)). The reptile leather after treatment contains, in 

addition to trivalent chromium, a residual hexavalent 

chromium reducing compound component that remained unused 

in the reduction. When the reptile leather is in this 

30 state, hexavalent chromium produced due to some cause after 

the treatment can be reduced to, for example, harmless 

trivalent chromium. In other words, the amount of 

hexavalent chromium can be kept below the limit specified 
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by Regulation (EU) No. 3014/2014 (ordinarily less than 3 

ppm) until the reptile leather article fulfills its 

function and purpose. 

[0045] 	In detail, in the reptile leather article of the 

5 second embodiment, the reptile leather composing the 

watchband body is treated with a hexavalent chromium 

treatment agent. Therefore, the reptile leather composing 

the watchband body further contains a hexavalent chromium 

reducing compound component capable of reducing hexavalent 

10 chromium into trivalent chromium. 

[0046] 	Examples of the hexavalent chromium reducing 

compound component include the component described in, for 

example, International Patent Application Laid-open No. 

2016/021461. At least one type selected from the compound 

15 	(A-i) represented by formula (A-i) and a tannin (A-ii) may 

also be suitably used as the hexavalent chromium reducing 

compound component. 

[0047] 	The compound (A-i) is represented by formula (A-

i). 

20 	[0048] 

R12 

(A-i) 
R13  

R'5 R14 

[0049] 	In the formula, n represents 0, 1, or 2. That is, 

the compound (A-i) has a benzene, naphthalene, or 

anthracene structure. 

25 	[0050] 	R11  to R18  each independently represent a hydrogen 

atom, a hydroxy group, a Ci to C4 alkyl group, a Ci to C4 

alkoxy group, or a group represented by formula (a-i). In 

formula (a-i), R19  represents a Ci to C4 alkyl group. 

[0051] 
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0 

II 
C—O—R" 

[0052] 	Examples of the Cl to C4 alkyl group include a 

methyl group, an ethyl group, an n-propyl group, an i-

propyl group, an n-butyl group, an i-butyl group, an s- 

5 butyl group, and a t-butyl group. Examples of the Ci to C4 

alkoxy group include a methoxy group, an ethoxy group, an 

n-propoxy group, an isopropoxy group, an n-butoxy group, an 

isobutoxy group, an s-butoxy group, and a t-butoxy group. 

[0053] 	When n is 0, at least one of R"  to R14, R16,  and 

10 Rfl is a hydroxy group. When n is 0, it is preferable that 

two or three of R" to R14, R16, and R17  be hydroxy groups 

because of the increased ability to reduce hexavalent 

chromium. 

[0054] 	When n is 1 or 2, at least one of Ru to R18  is a 

15 hydroxy group. When n is 1 or 2, it is preferable that two 

or three of Rn to RH be hydroxy groups because of the 

increased ability to reduce hexavalent chromium. 

[0055] 	When n is 2, a plurality of R15  may be the same 

or different, and a plurality of R18  may be the same or 

20 different. 

[0056] 	R16  and R17  may be linked together to form a five-

membered ring or a six-membered ring. The atoms 

constituting the ring may include not only carbon atoms but 

also an oxygen atom. The ring may have a C1 to C16 alkyl 

25 group as a substituent. The Ci to C16 alkyl group may be 

linear or branched. 

[0057] 	In the compound (A-i), n is 0, R14, R16,  and  R17 

are hydroxy groups, and R12  is suitably a gallic acid ester, 

which is the group resented by formula (a-i). Specific 

30 examples of the compound (A-i) include the compounds 

represented by formulas (1) to (10). The compound (A-i) 
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15 

may be used alone, or two or more compounds (A-i) may be 

used in combination. 

[0058] 

• pyrogallol 

OH 

• gallic acid propyl 

0 

CH3  
(2) 

• 1,2,4-trihydroxybenzene 

OH 
OH 

(3) 

OH 

10 	• fluoroglycinol 

OH 

(4) 

HO 	OH 

• resorcin 

OH 

OH 

(5) 
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[0059] 

• hydroquinone 

OH 

(6) 

OH 

• catechol 

OH 
OH 

(7) 

• 2,3-dihydroxynaphthalene 

5 

(8) 

• 2,7-dihydroxynaphthalene 

HO 	OH 
1.0 (9)  

10 	• 1,4,9,10-anthracenetetrol 

OH OH 

(10)  

OH OH 

[0060] 	The tannin (A-ii) may be a hydrolyzable tannin or 

condensed tannin. Examples of the hydrolyzable tannin 

include gallotannins such as tannic acid (the compound 
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represented by formula (11)) and ellagitannin. A 

hydrolyzable tannin is suitably used. The tannin (A-ii) 

may be used alone, or two or more tannins (A-ii) may be 

used in combination. 

5 	[0061] 

• tannic acid 

component, at least one type selected from a compound (B-i 

10 represented by formula (B-i) and a compound (B-ii) 

represented by formula (B-ii) is preferably used together 

with the compound (A-i) and the tannin (A-ii). 

[0063] 
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HO H 

X 

HO 	OH 

HO H 

X 

HO 	OH 
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[0064] 	In the formulas above, X is a group represented 

by any one of formulas (b-i) to (b-iii). In formulas (b-i) 

to (b-iii), o represents an integer of 0 to 3, p represents 

5 an integer of 1 to 3, and q represents an integer of 1 to 

17. 

[0065] 

HOA-CH2+-CH2— 
o 

HO—EcH20--)--CH2--- 
p 

H3C—ECH2A----C 0 CH2—  (b-iii) 

4 	II 

O 

[0066] 	Specific examples of the compound (B-i) and 

10 compound (B-ii) include the compounds (ascorbic acid) 

represented by formula (12). The compound (B-i) may be 

used alone, or two or more compounds (B-i) may be used in 

combination. The compound (B-ii) may be used alone, or two 

or more compounds (B-ii) may be used in combination. The 

15 compounds (B-i) and (B-ii) may also be used in combination. 

[0067] 

• ascorbic acid 
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HO 
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HO OH 

[0068] 	In particular, when the compound (A-i) which 

takes effect immediately and the tannin (A-ii) which takes 

effect slowly are combined, the hexavalent chromium content 

5 can be kept more reliably below the regulation limit until 

the reptile leather article fulfills its function and 

purpose. When the compound (B-i) and/or the tannin (B-ii) 

which has high reducing power and takes effect immediately 

is further combined with the compound (A-i) and/or the 

10 compound (A-ii), the hexavalent chromium in a reptile 

leather article, particularly that present near the surface, 

can be effectively reduced at the time of treatment. When 

coloring of the reptile leather is taken into consideration, 

the compound (A-i) is also preferably combined with the 

15 compound (B-i) and/or the compound (B-ii). 

[0069] 	Next the method for manufacturing a watchband, 

which is a reptile leather article of the second embodiment, 

is described. The method for manufacturing a watchband 

differs from the first embodiment in that the reptile 

20 leather used in the intermediate layer formation step 

further contains a hexavalent chromium reducing compound 

component capable of reducing hexavalent chromium into 

trivalent chromium. Descriptions for features common to 

the reptile leather article of the first embodiment are 

25 omitted. 

[0070] 	The reptile leather further containing a 

hexavalent chromium reducing compound component can be 

obtained by treating the reptile leather after the chrome 

tanning process with a hexavalent chromium treatment agent 

30 containing a hexavalent chromium reducing compound 
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component. In the present specification, the step for 

treating with a hexavalent chromium treatment agent is 

referred to as the hexavalent chromium treatment step. 

Examples of the hexavalent chromium reducing compound 

5 component include the above-mentioned components and the 

hexavalent chromium reducing compound described in the 

specification of International Patent Application Laid-open 

No. 2016/21461. A treatment agent containing at least one 

type selected from the compound (A-i) and the tannin (A-ii) 

10 is preferably used as the hexavalent chromium reducing 

compound component. In addition to the compound (A-i) and 

the tannin (A-ii), a treatment agent containing one type 

selected from the compound (B-i) and the compound (B-ii) is 

also preferably used as the hexavalent chromium treatment 

15 agent. 

[0071] 	The hexavalent chromium treatment step may 

ordinarily be carried out at any time after the chrome 

tanning step and before the intermediate layer formation 

step. Specifically, the hexavalent chromium treatment step 

20 may be carried out before, after or at the same time as the 

dyeing step and the fatliquoring step. The hexavalent 

chromium treatment step is preferably carried out before 

the treatment step for bringing out a luster. 

[0072] 	The hexavalent chromium treatment step begins 

25 with the preparation of the hexavalent chromium treatment 

agent containing the hexavalent chromium reducing compound 

component and the solvent. 

[0073] 	Examples of the solvent include water, a Cl to 03 

alcohol (methanol, ethanol, propanol, and isopropanol 

30 	(IPA)), butanol, acetone, methyl ethyl ketone (MEK), 

toluene, xylene, N,N-dimethylformamide (DMF), hexane, and 

heptane. The solvent may be used alone or two or more may 

be used in combination. Of these solvents, water alone or 
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a mixed solvent of water and a Cl to C3 alcohol is 

preferably used and water alone or a mixed solvent of water 

and IPA is even more preferably used because the exterior 

appearance of the reptile leather is not easily damaged and 

5 because of the ease of handling. 

[0074] 	The concentration of the hexavalent chromium 

reducing compound component in the hexavalent chromium 

treatment agent is adjusted, as appropriate, so that a 

favorably amount remains in the reptile leather after the 

10 hexavalent chromium treatment step. 

[0075] 	Next, the chrome-tanned reptile leather is 

treated with the resulting hexavalent chromium treatment 

agent. Specifically, the hexavalent chromium treatment 

agent may be sprayed, sprinkled, or otherwise applied on 

15 the reptile leather for treatment, or the reptile leather 

may be dipped or immersed in the hexavalent chromium 

treatment agent for treatment. Also, a cloth impregnated 

with the hexavalent chromium treatment agent may be rubbed 

on the surface of the reptile leather for treatment. In 

20 this manner, the hexavalent chromium reducing compound 

component in the hexavalent chromium treatment agent can be 

impregnated into the reptile leather, rendering the 

hexavalent chromium harmless. 

[0076] 	In this manner, the reptile leather containing 

25 the hexavalent chromium reducing compound component is used 

in the intermediate layer formation step in the 

manufacturing method of the second embodiment. Using an 

organic solvent as the solvent in the intermediate layer 

formation step and the surface layer formation step has the 

30 advantage of suppressing degeneration and extraction of the 

hexavalent chromium reducing compound component. 

[0077] 	The resulting watchband suppresses peeling of the 

surface layer containing nitrocellulose when the protective 
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film pasted onto the fastener is peeled off. Because the 

hexavalent chromium reducing compound component is not 

extracted from the reptile leather during manufacturing, 

the amount of hexavalent chromium can be kept below the 

5 limit specified by Regulation (EU) No. 3014/2014 

(ordinarily less than 3 ppm) until the reptile leather 

article fulfills its function and purpose. 

	

[0078] 	<Other embodiments> 

In the second embodiment, at least one type selected 

10 from the compound (A-i) and the tannin (A-ii) may be 

suitably used as the hexavalent chromium reducing compound 

component. In addition to the compound (A-i) and the 

tannin (A-ii), at least one type selected from the compound 

(B-i) and the compound (B-ii) is also more preferable. An 

15 example of the hexavalent chromium reducing compound 

component may be the component described in the 

specification of International Patent Application Laid-open 

No. 2016/021461. In contrast, in other embodiments, the 

hexavalent chromium reducing compound component is not 

20 particularly limited as long as the component can reduce 

hexavalent chromium into trivalent chromium. For example, 

the compound (B-i) or the compound (B-ii) may be used alone 

as the hexavalent chromium reducing compound component. 

More specifically, ascorbic acid may be used alone. 

	

25 [0079] 	The reptile leather article in the first and 

second embodiments is a watchband. In contrast, in the 

other embodiments, the reptile leather article may be a 

reptile leather article other than a watchband. 

Descriptions for features common to the reptile leather 

30 article of the first or second embodiment are omitted. 

Such a reptile leather article other than a watchband 

ordinarily has a main body composed of reptile leather, and 

a metal or other such part (e.g., a fastener or an 
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ornament). Specific examples of the reptile leather 

article other than a watchband include a hat, a glove, a 

belt, a wallet, a business card holder, a briefcase, a bag, 

a book cover, a pencil case, a mobile phone case, a key 

5 case, a glasses case, and an accessory case. The reptile 

leather article of the other embodiments also contains 

reptile leather formed with the intermediate layer and the 

surface layer, and therefore exhibits the same effect. 

That is, peeling of the surface layer containing 

10 nitrocellulose is suppressed when the protective film 

pasted onto the metal or other such part is peeled off. 

[0080] 	Such a reptile leather article is manufactured 

through known processing steps in addition to the steps 

described in the first and second embodiments. 

15 	[0081] 	In the reptile leather article in the first and 

second embodiments, an intermediate layer containing 

polyester polyurethane is provided on the grain side of the 

reptile leather treated to bring out the luster. In 

contrast, leather without treatment to bring out the luster 

20 may be used for the reptile leather in the other 

embodiments. Even if such leather is used, peeling of the 

surface layer containing nitrocellulose is suppressed when 

the protective film pasted onto the metal or other such 

part is peeled off. 

25 	[0082] 	Peeling of the surface layer being suppressed 

when the protective film is peeled off in the reptile 

leather article of the first and second embodiments was 

described as an example but the invention is not limited 

thereto. Peeling of the surface layer due to other causes 

30 can also be suppressed in the reptile leather article of 

the first and second embodiments. 

[0083] 	As described above, the present invention relates 

to the following. 
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[0084] 	[1] The reptile leather article includes an 

intermediate layer containing polyester polyurethane and a 

surface layer containing nitrocellulose laminated, in that 

order, on the grain side of the reptile leather. 

	

5 	[0085] 	The reptile leather article suppresses peeling of 

the surface layer containing nitrocellulose. 

[0086] 	[2] The reptile leather article according to [1] 

includes the reptile leather containing a hexavalent 

chromium reducing compound component capable of reducing 

10 hexavalent chromium into trivalent chromium. 

[3] The reptile leather article according to [2] 

includes the hexavalent chromium reducing compound 

component being at least one type selected from the 

compound (A-i) represented by formula (A-i) and the tannin 

	

15 	(A-ii). 

[0087] 

R18 R11 

R12  

R" 
(A-i) 

(n represents 0, 1, or 2, Rn to Rn each independently 

represent a hydrogen atom, a hydroxy group, a C1 to C4 

20 alkyl group, a Cl to 04 alkoxy group, or a group 

represented by the formula (a-i), where R19  represents a Cl 

to C4 alkyl group, at least one of R11  to R", R16,  and R" is 

a hydroxy group when n is 0, at least one of Rn to R18  is a 

hydroxy group when n is 1 or 2, a plurality of R15  may be 

25 the same or different and a plurality of R18  may be the 

same or different when n is 2, R16  and R" may be linked 

together to form a five-membered ring or a six-membered 

ring, and the ring may have a Ci to C16  alkyl group as a 

substituent.) 



HO N  

25 

[0088] 

0 

II C-O-R" 
[0089] 	With the reptile leather article, the amount of 

hexavalent chromium can be kept below the limit specified 

5 by Regulation (EU) No. 3014/2014 (ordinarily less than 3 

ppm) until the reptile leather article fulfills its 

function and purpose. 

[0090] 	[4] The reptile leather article according to [3] 

includes the hexavalent chromium reducing compound 

10 component further containing at least one type selected 

from the compound (B-i) represented by formula (B-i) and 

the compound (B-ii) represented by formula (B-ii). 

[0091] 

(a-i) 

(B-i) 

(B- 

HO 	OH 

15 	(X represents a group represented by any of formulas (b-i) 

to (b-iii), where o represents an integer of 0 to 3, p 

represents an integer of 1 to 3, and q represents an 

integer of 1 to 17.) 

[0092] 



HO 	CH2  ---)--- CH2—

HO -4 CH20-)--- CH2- 

H3C4CH2  
II 
0 

[0093] 	The reptile leather article keeps the amount of 

hexavalent chromium below the limit specified by Regulation 

(EU) No. 3014/2014 (ordinarily less than 3 ppm) until the 

5 reptile leather article fulfills its function and purpose. 

[0094] 	[5] The reptile leather article according to any 

of [1] to [4] includes the reptile leather article being a 

watchband. 

[0095] 	The reptile leather article is preferable in 

10 particular for maintaining the aesthetics. 

[0096] 	[6] The method for manufacturing a reptile 

leather article includes an intermediate layer formation 

step for forming an intermediate layer containing polyester 

polyurethane on the grain side of reptile leather, and a 

15 surface layer formation step for forming a surface layer 

containing nitrocellulose on the intermediate layer formed 

at the intermediate layer formation step. 

[0097] 	With the method for manufacturing the reptile 

leather article, peeling of the surface layer containing 

20 nitrocellulose can be suppressed in the resulting reptile 

leather article. 

[0098] 	[7] The method for manufacturing a reptile 

leather article according to [6] includes the reptile 

leather containing a hexavalent chromium reducing compound 

25 component capable of reducing hexavalent chromium into 

trivalent chromium. 

[8] The method for manufacturing a reptile leather 
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article according to [7] includes the hexavalent chromium 

reducing compound component being at least one type 

selected from the compound (A-i) represented by formula (A-

i) and the tannin (A-ii). 

5 	[0099] 

R18 R11 

(A-i) 

(n represents 0, 1, or 2, RH to R18  each independently 

represent a hydrogen atom, a hydroxy group, a Ci to C4 

alkyl group, a Ci to C4 alkoxy group, or a group 

10 represented by the formula (a-i), where R19  represents a Cl 

to C4 alkyl group, at least one of RH to R14, R16, and R17  is 

a hydroxy group when n is 0, at least one of RH to R18  is a 

hydroxy group when n is 1 or 2, a plurality of R15  may be 

the same or different and a plurality of R18  may be the 

15 same or different when n is 2, R16  and R17  may be linked 

together to form a five-membered ring or a six-membered 

ring, and the ring may have a Ci to C16 alkyl group as a 

substituent.) 

[0100] 

0 

D 
----C---0---R" 

[0101] 	With the method for manufacturing a reptile 

leather article, the amount of hexavalent chromium can be 

kept below the limit specified by Regulation (EU) No. 

3014/2014 (ordinarily less than 3 ppm) until the resulting 

25 reptile leather article fulfills its function and purpose. 

[0102] 	[9] The method for manufacturing a reptile 

leather article according to [8] includes the hexavalent 

a-i) 

20 
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chromium reducing compound component further containing at 

least one type selected from the compound (B-i) represented 

by formula (B-i) and the compound (B-ii) represented by 

formula (B-ii). 

HR H 

X 	 (B-i) 

HO 	OH 

5 

(B-ii) 

(X represents a group represented by any of formulas (b-i) 

to (b-iii), where o represents an integer of 0 to 3, p 

represents an integer of 1 to 3, and q represents an 

integer of 1 to 17.) 

HO 4c112 
0 
	 (b-i) 

HO (  CH20 )  CH2— (b-ii) 

10 

	

1"1304CF12 -)-c 	-C112-  (b-iii) 

q 	II 
0 

[0103] 	With the method for manufacturing a reptile 

leather article, the amount of hexavalent chromium can be 

more reliably kept below the limit specified by Regulation 

(EU) No. 3014/2014 (ordinarily less than 3 ppm) until the 

15 resulting reptile leather article fulfills its function and 

purpose. 

[0104] 	[10] The method for manufacturing a reptile 

leather article according to any of [6] to [9] includes the 

reptile leather article being a watchband. 

20 	[0105] 	With the method for manufacturing a reptile 
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leather article, the resulting reptile leather article is 

preferable because the aesthetics are maintained. 

[0106] 	The present invention is described below in 

further detail on the basis of embodiments but the present 

5 invention is not limited thereto. 

[0107] 	[Examples] 

[Example 1-1] 

A crocodile leather sheet that was glazed after chrome 

tanning was prepared. 

10 	A polyester polyurethane solution (1) was prepared 

containing a polyester polyurethane (1) with a 

concentration of 8 wt% formed by causing a polyester polyol 

made with polycondensing 1,4-butanediol, 1,6-hexanediol, 

neopentyl glycol and adipic acid to react with 

15 hexamethylene diisocyanate and tolylene diisocyanate. The 

solvent was organic. 

A nitrocellulose lacquer containing nitrocellulose 

with a concetration of 10 wt% was also prepared. The 

solvent was organic. 

20 	The polyester polyurethane solution (1) was applied 

onto the leather sheet and the solvent was evaporated at 25 

°C for 30 minutes. An intermediate layer was thereby 

formed on the leather sheet. Next the nitrocellulose 

lacquer was sprayed onto the intermediate layer and the 

25 solvent was evaporated at 25 °C for 60 minutes. A surface 

layer was thereby formed on the intermediate layer. 

[0108] 	[Example 1-2] 

Other than using 3-methyl-1,5-pentanediol in place of 

the neopentyl glycol, a polyester polyurethane solution (2) 

30 was prepared in the same manner as in example 1-1. 

Other than using the polyester polyurethane solution 

(2), an intermediate layer and a surface layer were formed 

on a leather sheet in the same manner as in example 1-1. 
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[0109] 	[Example 1-3] 

Other than using sebacic acid in place of adipic acid, 

a polyester polyurethane solution (3) was prepared in the 

same manner as in example 1-1. 

5 	Other than using the polyester polyurethane solution 

(3), an intermediate layer and a surface layer were formed 

on a leather sheet in the same manner as in example 1-1. 

[0110] 	[Example 1-4] 

Other than using isophorone diisocyanate in place of 

10 the tolylene diisocyanate, a polyester polyurethane 

solution (4) was prepared in the same manner as in example 

1-1. 

Other than using the polyester polyurethane solution 

(4), an intermediate layer and a surface layer were formed 

15 on a leather sheet in the same manner as in example 1-1. 

[0111] 	[Examples 2-1 to 2-4] 

Other than using a snake leather sheet that was glazed 

after chrome tanning in place of the crocodile leather 

sheet that was glazed after chrome tanning, an intermediate 

20 layer and a surface layer were formed on a leather sheet in 

the same manner as in examples 1-1 to 1-4. 

[0112] 	[Examples 3-1 to 3-4] 

Other than using a lizard leather sheet that was 

glazed after chrome tanning in place of the crocodile 

25 leather sheet that was glazed after chrome tanning, an 

intermediate layer and a surface layer were formed on a 

leather sheet in the same manner as in examples 1-1 to 1-4. 

[0113] 	[Example 4] 

A crocodile leather sheet that was glazed after chrome 

30 tanning was prepared. 

The content of hexavalent chromium obtained by the 

technique of ISO 17075:2008-02 was 8 ppm in the leather 

sheet. When analyzed with a fluorescent X-ray analyzer 
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(the JSX-3202EV Element Analyzer, an energy dispersive 

fluorescent X-ray analyzer manufactured by JEOL), the total 

chromium content was found to be 7141 ppm. The JSX3000 

series reference sample 1, the JSX3000 series reference 

5 sample 2, and the JSX3000 series energy calibration 

reference sample manufactured by JEOL were used as 

reference samples. Measurements were made with a JSX 

starter and then PlasticD3 on the basis of the QuickManual 

(numbers EY07007-J00 and J00 EY07007G, August 2007 

10 editions), which are JEOL materials. 

Next, the hexavalent chromium treatment step was 

carried out on the leather sheet. 0.5 parts by mass of the 

compound indicated by formula (2), 2.5 parts by mass of the 

compound indicated by formula (11), and 2.0 parts by mass 

15 of the compound indicated by formula (12) were mixed and 

dissolved in water to obtain the hexavalent chromium 

treatment agent. The water was added so that the total 

amount of the treatment agent was 500 parts by mass. The 

resulting hexavalent chromium treatment agent was applied 

20 onto the leather sheet and dried. 

After the drying, a portion of the leather was cut out 

and the hexavalent chromium content was found to be no 

greater than the detection limit (2 ppm) when measured with 

ISO 17075:2008-02. When the total chromium content was 

25 measured with a fluorescent X-ray analyzer, no change was 

found from before the hexavalent chromium treatment. 

Other than using the leather sheet thus obtained, an 

intermediate layer and a surface layer were formed on the 

leather sheet in the same manner as example 1-1. 

30 	An organic solvent was used when preparing the 

polyester polyurethane solution (1) and the nitrocellulose 

lacquer used in the manfuacture of the leather sheet having 

an intermediate layer and a surface layer obtained in 
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example 4. It is thought that it is because of the organic 

solvent use that the hexavalent chromium reducing compound 

component remained without change in the leather sheet 

obtained in example 4. 

	

5 	[0114] 	[Comparative example 1] 

Other than using a polyether polurethane solution in 

place of the polyester polyurethane solution (1), an 

intermediate layer was formed on a leather sheet in the 

same manner as in example 1-1. The intermediate layer 

10 containing polyether polyurethane appeared cloudy and 

lacked transparency. 

[0115] 	[Evaluation] 

[External observations] 

The leather sheet having an intermediate layer and a 

15 surface layer obtained in the examples had luster. The 

intermediate layer and the surface layer were transparent. 

The intermediate layer obtained in comparative example 1 

appeared cloudy and lacked transparency as described above. 

[0116] 	[Protective tape separation test] 

	

20 	A protective tape (3M Hyomen Hogo Teepu 332 (product 

name) manufactured by 3M Japan) 1 cm wide and 2 to 3 cm 

long was pasted onto each of the leather sheets having an 

intermediate layer and a surface layer obtained in the 

examples. Then the pasted protective tape was peeled off 

25 in one action. 

The intermediate layer and the surface layer did not 

separate from the leather sheet having an intermediate 

layer and a surface layer obtained in the examples. In 

other words, there was no change in the luster from before 

30 the protective tape separation test. 
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CLAIMS 

1. A reptile leather article comprising an intermediate 

layer containing polyester polyurethane and a surface layer 

containing nitrocellulose laminated, in that order, on a 

5 grain side of reptile leather. 

2. The reptile leather article according to claim 1, 

wherein the reptile leather contains a hexavalent chromium 

reducing compound component capable of reducing hexavalent 

10 chromium into trivalent chromium. 

3. The reptile leather article according to claim 2, 

wherein the hexavalent chromium reducing compound component 

is at least one type selected from a compound (A-i) 

15 represented by formula (A-i) and a tannin (A-ii): 

R18  R11  

R12  

(A-i) 

R13  

R'5 R'4 

(where n represents 0, 1, or 2, R11  to R18  each 

independently represent a hydrogen atom, a hydroxy group, a 

Ci to C4 alkyl group, a Ci to C4 alkoxy group, or a group 

20 represented by formula (a-i), where R19  represents a Cl to 

C4 alkyl group, at least one of Rll to R14, R16,  and R17  is a 

hydroxy group when n is 0, at least one of R11  to R18  is a 

hydroxy group when n is 1 or 2, a plurality of R15  may be 

the same or different and a plurality of R18  may be the 

25 same or different when n is 2, R16  and R17  are optionally 

linked together to form a five-membered ring or a six-

membered ring, and the ring optionally has a Ci to C16 alkyl 

group as a substituent): 
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0 

C-O-R" 

4. 	The reptile leather article according to claim 3, 

wherein the hexavalent chromium reducing compound component 

5 further contains at least one type selected from a compound 

(B-i) represented by formula (B-i) and a compound (B-ii) 

represented by formula (B-ii): 

HO 
0 

X 

(B-ii) 

HO 	OH 

HO H 

X 

(where X represents a group represented by any of formulas 

10 	(b-i) to (b-iii), where o represents an integer of 0 to 3, 

p represents an integer of 1 to 3, and q represents an 

integer of 1 to 17): 

H040H24-0H2-  (b-i) 
0 

HO-40/420)-0H2- (b-U) 
P 

H304 0H2 ) C 0 -0H2 - (b-iii) 

4 

 

if 
0 

	

15 5. 	The reptile leather article according to any one of 

claims 1 to 4, wherein the reptile leather article is a 

watchband. 

	

6. 	A method for manufacturing a reptile leather article, 



R 

R16 
(A-i) 

R13 

R12  
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the method comprising an intermediate layer formation step 

for forming an intermediate layer containing polyester 

polyurethane on a grain side of reptile leather, and a 

surface layer formation step for forming a surface layer 

5 containing nitrocellulose on the intermediate layer formed 

at the intermediate layer formation step. 

7. The method for manufacturing a reptile leather article 

according to claim 6, wherein the reptile leather contains 

10 a hexavalent chromium reducing compound component capable 

of reducing hexavalent chromium into trivalent chromium. 

8. The method for manufacturing a reptile leather article 

according to claim 7, wherien the hexavalent chromium 

15 reducing compound component is at least one type selected 

from a compound (A-i) represented by formula (A-i) and a 

tannin (A-ii): 

R18 R11 

(where n represents 0, 1, or 2, R11 to RH each 

20 independently represent a hydrogen atom, a hydroxy group, a 

Ci to C4 alkyl group, a Cl  to C4 alkoxy group, or a group 

represented by formula (a-i), where R19  represents a Ci to 

C4 alkyl group, at least one of R11  to R14, R16,  and R17  is a 

hydroxy group when n is 0, at least one of Rll to R18  is a 

25 hydroxy group when n is 1 or 2, a plurality of RH may be 

the same or different and a plurality of RH may be the 

same or different when n is 2, R16  and R17  are optionally 

linked together to form a five-membered ring or a six-

membered ring, and the ring optionally has a Ci to 016 alkyl 
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group as a substituent): 

0 

C 

9. 	The method for manufacturing a reptile leather article 

5 according to claim 8, wherein the hexavalent chromium 

reducing compound component further contains at least one 

type selected from a compound (B-i) represented by formula 

(B-i) and a compound (B-ii) represented by formula (B-ii): 

HO H  
y 0 

X 

HO 

(B- T) 

OH 

HO H 

X 	r 	(B- ii ) 

HO 	OH 

10 (where X represents a group represented by any of formulas 

(b-i) to (b-iii), where o represents an integer of 0 to 3, 

p represents an integer of 1 to 3, and q represents an 

integer of 1 to 17): 

HO-4CH2  4-- CH2 	(b-i) 

HO 	CH20-)-- CH2— 

H3CA-CH2  	C 0—CH2— (b-iii) 
q  

0 

15 

10. The method for manufacturing a reptile leather article 

according to any one of claims 6 to 9, wherein the reptile 

leather article is a watchband. 


