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bonded to a secondary carbon, hexamethylene 

diisocyanate, burette compound of hexamethylene 

diisocyanate, isocyanurate compound of hexamethylen e 

diisocyanate and adduct compound of hexamethylene 

diisocyanate. 5 

(5) The above polyisocyanate compound having at lea st 

two isocyanate groups in the molecule (III) compris es 

(IIIA) a compound having an isocyanate group bonded  to 

a secondary carbon and (IIIB) at least one compound  

selected from the group consisting of hexamethylene  10 

diisocyanate, burette compound of hexamethylene 

diisocyanate, isocyanurate compound of hexamethylen e 

diisocyanate and adduct compound of hexamethylene 

diisocyanate. 

(6) The above polyisocyanate compound having at lea st 15 

two isocyanate groups in the molecule (III) compris es 

100 parts by mass of the compound having an isocyan ate 

group bonded to a secondary carbon (IIIA) and 20 to  150 

parts by mass of at least one compound (IIIB) selec ted 

from the group consisting of hexamethylene diisocya nate, 20 

burette compound of hexamethylene diisocyanate, 

isocyanurate compound of hexamethylene diisocyanate  

and adduct compound of hexamethylene diisocyanate.  

(7) The above polyurethane urea resin (I) is a reac tion 

product of (A) a urethane prepolymer having an 25 

isocyanate group at the end of the molecule, (B) a 

polyamine compound having at least two amino groups  in 

the molecule and (C) a compound having one group ab le 

to react with an isocyanate group in the molecule. 

(8) The above polycarbonate optical sheets or fi lms  30 

and the polarizing fi lm layer and/or the polarizing  film 

layer and the adhesive layer of the photochromic 

composition are laminated together through an adhes ive 

layer containing no photochromic compound. 

(9) At least one optical sheet or film is existent 35 
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compounds having an isocyanate group bonded to a 

secondary carbon are preferably used as the compone nt 

(III).  They may be used alone or in combination of  two 

or more.  The advantage obtained by using the compo nent 

(III) having an isocyanate group bonded to a second ary 5 

carbon is the great effect of improving heat resist ance 

and adhesion. 

 In addition, polyisocyanate compounds having a 

relatively flexible group (group having high mobili ty) 

and at least two isocyanate groups in the molecule may 10 

be used as the above component (III).  Heat resista nce 

and adhesion can be improved by using at least one 

polyisocyanate compound (may be simply referred to as 

“component (IIIB)” hereinafter) selected from the g roup 

consisting of hexamethylene diisocyanate, burette 15 

compounds of hexamethylene diisocyanate, isocyanura te 

compounds of hexamethylene diisocyanate and adduct 

compounds of hexamethylene diisocyanate.  The 

polyisocyanate compounds (IIIB) having a relatively  

flexible group (group having high mobili ty) and at least 20 

two isocyanate groups in the molecule may be used a lone 

or in combination of two or more. 

 In the present invention, the effect of improving 

heat resistance and adhesion when the component (II I) 

is added to the component (I) is obtained after a 25 

laminate is produced by using the photochromic 

composition comprising these.  Stated more 

specifically, i t is considered that, after a lamina te 

is produced by using a photochromic composition 

comprising the component (I) and the component (III ), 30 

the effect of improving heat resistance and adhesio n 

is obtained by supplying heat and moisture.  That i s, 

one isocyanate group of the component (III) reacts with 

the urethane bond or urea bond of the component (I)  by 

heat.  Then, it is considered that, in a moisture 35 
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reaction (reaction in the presence of water), the 

remaining isocyanate group(s) of the component (III ) 

bonded to the component (I) and an isocyanate group (s) 

of a component (III) remaining free hydrolyze by 

moisture to produce an amine, thereby causing a 5 

crosslinking reaction.  Or/further, it is considere d 

that a isocyanate group(s) of the component (III) 

remaining free hydrolyze(s) by moisture to produce an 

amine which reacts with an isocyanate group(s) of 

another component (III) remaining free to produce a  new 10 

urea resin in the component (I). 

 By using at least one compound having an 

isocyanate group bonded to a secondary carbon 

(component (IIIA)) and a polyisocyanate compound 

(component (IIIB)) having a relatively f lexible gro up 15 

(group having high mobil ity) and at least  two isocyanate 

groups  in the molecule in combination as the above 

component (III), adhesion can be further improved. 

 Examples of the preferred compound having an 

isocyanate group bonded to a secondary carbon 20 

(component IIIA) as the above component (III) inclu de 

isomer mixtures of 4,4’-methylenebis(cyclohexyl 

isocyanate), cyclobutane-1,3-diisocyanate, 

cyclohexane-1,3-diisocyanate, 

cyclohexane-1,4-diisocyanate, 25 

hexahydrotoluene-2,4-diisocyanate, 

hexahydrotoluene-2,6-diisocyanate, 

hexahydrophenylene-1,3-diisocyanate, 

hexahydrophenylene-1,4-diisocyanate and trimers of 

isophorone diisocyanate (isocyanurate compounds).  30 

Out of these, isomer mixtures of 

4,4’-methylenebis(cyclohexyl isocyanate) are 

preferably used. 

 Preferred examples of the polyisocyanate compound 

having a relatively f lexible group (group having hi gh 35 
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mobility) and at least two isocyanate groups in the  

molecule include hexamethylene diisocyanate, burett e 

compounds of hexamethylene diisocyanate, isocyanura te 

compounds of hexamethylene diisocyanate, and adduct  

compounds of hexamethylene diisocyanate (component 5 

(IIIB)).  Out of the components (IIIB), a 

polyisocyanate compound selected from the group 

consisting of burette compounds of hexamethylene 

diisocyanate and isocyanurate compounds of 

hexamethylene diisocyanate is preferably used. 10 

 Although the above component (IIIA) and the above 

component (IIIB) may be used alone, they are prefer ably 

used in combination to further improve adhesion.   The 

above component (IIIA) and the above component (III B) 

are particularly preferably used in combination.  W hen 15 

they are used in combination, the amount of the 

component (IIIB) is preferably 20 to 150 parts by m ass 

based on 100 parts by mass of the component (IIIA) to 

enhance the effect.  To further improve adhesion, t he 

amount of the component (IIIB) is preferably 20 to 100 20 

parts by mass, more preferably 30 to 80 parts by ma ss 

based on 100 parts by mass of the above component ( IIIA). 

 In the photochromic composition used in the 

laminate of the present invention, the molecular we ight 

of the component (III) is not particularly limited but 25 

preferably lower than 1,000.  When the molecular we ight 

of the component (III) is not lower than 1,000, the  heat 

resistance and film strength of the adhesive layer 

composed of the obtained photochromic composition t end 

to deteriorate.  This is considered that when the 30 

component (III) having a high molecular weight is u sed, 

the number of bonds between isocyanate groups tends  to 

increase and even when a crosslinked structure is f ormed, 

the distance between crosslink points becomes long with 

the result that heat resistance does not improve mu ch 35 
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CLAIMS 

 

1.  A laminate comprising a pair of polycarbonate optical sheets or films which are 

laminated together through a polarizing film layer and an adhesive layer of a photochromic 

composition comprising (I) a polyurethane urea resin and (II) a photochromic compound, 

wherein the photochromic composition further comprises (III) a polyisocyanate 

compound having at least two isocyanate groups in the molecule, and the polyisocyanate 

compound having at least two isocyanate groups in the molecule (III) comprises (IIIA) a 

compound having an isocyanate group bonded to a secondary carbon and (IIIB) at least one 

compound selected from the group consisting of hexamethylene diisocyanate, burette compound 

of hexamethylene diisocyanate, isocyanurate compound of hexamethylene diisocyanate and 

adduct compound of hexamethylene diisocyanate. 

 

2.  The laminate according to claim 1, wherein the weight average molecular 

weight/number average molecular weight ratio indicative of polydispersity of the polyurethane 

urea resin (I) is 1.6 to 2.4. 

 

3.  The laminate according to claim 1, wherein the polyisocyanate compound having at 

least two isocyanate groups in the molecule (III) comprises 100 parts by mass of the compound 

having an isocyanate group bonded to a secondary carbon (IIIA) and 20 to 150 parts by mass of 

at least one compound (IIIB) selected from the group consisting of hexamethylene diisocyanate, 

burette compound of hexamethylene diisocyanate, isocyanurate compound of hexamethylene 

diisocyanate and adduct compound of hexamethylene diisocyanate.  

 

4.  The laminate according to claim 1, wherein the polyurethane urea resin (I) is a 

reaction product of (A) a urethane prepolymer having an isocyanate group at the end of the 

molecule, (B) a polyamine compound having at least two amino groups in the molecule and (C) 

a compound having one group able to react with an isocyanate group in the molecule. 

 

5.  The laminate according to claim 1, wherein the polycarbonate optical sheet or film 

and the polarizing film layer and/or the polarizing film layer and the adhesive layer of the 
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photochromic composition are laminated together through an adhesive layer containing no 

photochromic compound. 

 

6.  The laminate according to claim 1, wherein at least one optical sheet or film is existent 

between the polarizing film layer and the adhesive layer of the photochromic composition. 

 

7.  The laminate according to claim 1, wherein a cellulose triacetate film is laminated on 

both sides of the polarizing film layer. 

 

8.  The laminate according to claim 1, wherein the softening point of the adhesive layer 

of the photochromic composition is not lower than 100°C 

 

9.  The laminate according claim 8, wherein the softening points of the adhesive layer of 

the photochromic composition and the adhesive layer containing no photochromic compound are 

not lower than 100°C. 

 

10.  The laminate according to claim 8, wherein the polycarbonate optical sheet or film, 

the adhesive layer containing no photochromic compound, the adhesive layer of the 

photochromic composition, the polarizing film layer, the adhesive layer containing no 

photochromic compound and the polycarbonate optical sheet or film are laminated in this order. 

 

11.  The laminate according to claim 10, wherein the adhesive layer of the photochromic 

composition described before the polarizing film differs from the adhesive layer containing no 

photochromic compound described after the polarizing film only in that the former layer contains 

the photochromic compound. 

 

12.  The laminate according to claim 10, wherein an adhesive layer which differs from 

the adhesive layer containing no photochromic compound is further existent between the 

adhesive layer containing no photochromic compound described after the polarizing film layer 

and the polycarbonate optical sheet or film. 
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13.  An optical article manufactured by laminating a polycarbonate layer on the front 

surface of a polycarbonate optical sheet or film on the polarizing film layer side of the laminate 

of claim 1. 

 


