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SF- 17311 DESCRI PTI ON PROCESS FOR PRODUCI NG
SE-IP3GTOCHROM C OPTI CAL ARTI CILIES TECHNI CAL FI ELD [ 0001]
5The present invention relates to a process for
produci ng optical articles such as a photochromc
plastic lens or the |ike. TECHNI CAL BACKGROUND

[-0002] A phot ochr om gg&yegbassy has such properties
that in the 10 outdoorswherelights including

I r
r%%%@%o S ORI Rp A it Al clte
glass while in the interior where such lights are
TECHN%F LriaBEBted, its lens discolors and thereby it
functions as a normal eyegl ass.. The demand of the
[000phot ochroni ¢ eyegl ass has 15 been increased in recent
years. [0003] Known exanples of a process for

ProcliGifg < tPhagkine ilbens . havkage photochran ¢ Pfodm:lng
properties are a nethod for inpregnating the surface

oo S 5k eB havL 0 o, RGBS O BIGBELLISE AN s

i atln rocess), a nethod of coating the
TECH@ﬂE iﬁ%stlc lens with a coating agent which

conprlses a curabl e conmposition having photochromc
[000dFoperties (hereinafter referred to photochromc
A photochromic eyeglass has such properties that in the

outdoorswherelightsincludingulfravioletraysﬂuﬂlasSunlight

areirradiated,itslenscolorsspeedilyandtheﬁebyitfﬂnctions

as a sunglass, while in the interior where such lights are not
irradiated, its lens discolors and thereby it functions as a
normal eyeglass. The demand of the photochromic eyeglassihas
been increased in recent years.

[0003]

Known exampies.of a process for producing a plastic lens
havingphotochromicpmopertiesaregamethodforimpregnatingthe
surface of a lens having no photochromic properties with a
photochromic compound (hereiﬁafter referred to impregnating
process), a method of coating the surfgce of a plastic lens with
a cbating‘agent which comﬁrises a curable composition having
photochromic propertiesA(hereinafter referred to photochromic

coating agent) and then curing, and-thereby providing a resin
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coating agent) and then cu ing, and thereby providing
SF-d3dsin SF-17312 | ayer havizng phot ochrom c

properties (photochromc coat |ayer) (hereinafter

referred to coating nethod), and a method for

producing a photochromc lens directly by dissolving
mer i

p ram.c ) i 0 nd. pol |
o R R R PR B Bl TR TR EOE BB o4 Wver)
Ampng t hese net hods, the coating nethod has an
(heaaefa%tfasé CEPERTE DftSi AP F1RP VIR BAdY o@cond cnethod for
properties to any |l ens substrates in principle as
progdoapagedaw piotdehoimier tiwnsretdiotsst1kor bexadplseoliving  a
the inpregnating nethod, it is necessary to use a
phoS6thr 64Dt i@ duhdl 01 whi £h @ nRRRI-OChEQME 16AMAUNG g them
can be easily diffused, as a substrate I'ens. In the
| D~ it LS e [ us i_al
(e e el kb Pl S5 P b by B g He¥e metnoas,
_photochrom c properties. However, the coating nmethod,
the (RALIRT TP et £ REY3REROR SrPRubRt?atesPly giving
15[ 0004] As a process for producing a
phoysatonhromrepeeris sy tbhang okt ngustthed,est herpriscaple as
known nmet hod of using, as a photochrom c coating

- compag® , warEUkabl exoMWposkdi aR MIdEh COMY i 8€SmBle, in the

radi cal polymerizi ng nononmer containing a radi cal 20

: rizi nonger.. [ : j r of. .a .
lmpI% 6%%Eélpg ?gggf ggﬁé$g%F%%S%I§%Fgﬂg%egﬁgﬁgtb§UbStrate 1h
ound, -and a phot ochrom c

hi gydrol Si s, an am ne cong ,
WRLCH, R PR SYRET f FEMRABOAL S ereet+p Pafénped, as a
- Docunment 1). There is, furthernore, a known nethod of

~ subsggiphg, lagsan buhest Ve -prasremetaodel yor és hameesesty to use

~ layer which SF-17313 conprises a cured naterial of a
st 54 Ur enanisredt € pelpayiatiane inesbRdand/ € idshibit good

a
precursor in order to inprove adhesion in the case of

,phota§hygmgeepp£9ép@9é9m-q{ocmté g t%%ée&a&ﬁﬁg%é&%& Uoes not
Pat 2) oating | ens

at ent Docunent’ . When a photochromc
osition described in

i s_produced by 5.using th 0
haveF%?g taDE%ﬁﬁE¥?gioﬁsog EﬂgFgE%ESﬁTC coating agent and
directly applying the conposition on a substrate, the

{0004 hesi on of a phot ochrom ¢ coat |ayer with sone kinds
of substrates is sonetines |owered and conme away in
aksaccebteraded fest puwbtibchaigl iangpHdtaicHig@tic lens by the
tenperature and high 10 humidity conditions are
coatiﬂﬁiuﬂ‘lﬁ‘iiho_\ﬂv}ef‘tﬁ@?eaki%veaadﬁgéhﬁn fdHE b8 Usethgthes ,
adhesion is inproved and thereby filmseparation can
ternati ona{.

revent ed., .Pat ent cunent 1: .
phot o s B T Ra Rl oEUBAPORT CRURNELE 192 which
I nternational Publication 04/078476 Panphl et 15

comprisse esureiceEl TRELYRYENELON monomer containing a radical

polymerizing monomer havihg a éi'lanol group or a group capable

of generating a silancl group by hydrolysis, an amine compound,

and a photochromic compound in specific amounts (referred to

Patent Document 1). There is, furthermore, a known method of

using, as an adhesive primer, a polyurethane resin layer which
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OBJECT OF THE | NVENTI ON [ 0005] However ,
I n the nethod disclosed in Patent docunent 2, when 20
SE-13kypstrat e which surfacen?s easily imersed in
applying a priner, such as an optical substrate made
of polycarbonate is used, the substrate surface is
necessary to be previously coated with a crosslinking
compfidan suchirasl haterdedt ofagemobetore appilyiaga@lyurethane
prinmer. Moreover, after formng a prinmer layer, it is
resir @RBIRA 1 tSFpAd3ddsbhaln & ROt achhape ve0akhBg: 89eM the
is hardly inmmersed in the prinmer |ayer. Therefore,
en_a photochrom.c coating.agent is lied wth
case BB s R Rt Shhe SR o reb BT b8 Phent
coating agent does not_ adhere are_induced on the_
Documenithe) -| alfeen 52 sk heenapll FhePebynd heeFs el ¢l Rreduced by
occasionally | owered. [0006] Under the
usingcitleeinsbapcestioh idesridgigecinofatketi Meentreort tO as za
provi de a process for adhering a photochrom c coat
phot R iRavd 1 99 ad cRROLOS RA Q-IE 1R ARSI RP t Wb ldbrdosition
substrate such as 10 plastic lens firmy and stably -
LN Cpriner wi.thout affectin coatin .
on & %@%%gF Fgg'%%35&%H%36§h?gi§b5%83 %Egogégn ?gaéﬁﬂ§ﬂﬁﬁﬁth
SOLVI NG THE SUBJECT [0007] It is _generally known that
some khadfett i THPTroHeRT i 6% soMmed e SsdPrasedardi FRRROFERY 1n
by applying etching treatnment. Therefore, various
an acetbaragedetdsddgiftor baipingerhd ayegh( fempexahpte,and high
physi cal etching nmethod such as plasma or corona

humid &t ¢RidHH; tainshche i L ud ehi g S RO A% oWict dRes thPbrimer
basi ¢ substances) have been conducted, but sufficient

. ff b j ' . .
is usefy | E6E S GANIG, E AL S WRFeny. £i1m sepagesion

erefore,
vari ous griners in order to find a priner capable of

can b¢ GPRPRENESPri ner | ayer having good wetting properties
- for a photochrom c coating agent and al so capabl e of
Patentpedivmpra phdrdcinmonti ionady8ublication 03/011967 Pamphlet

Patent Document 2: International Publication 04/078476 Pamphlet

DISCLOSURE OF THE INVENTION
OBJECT OF THE INVENTION

[0005]

However, in the method disclosed in Patent dbcument 2, when
a substrate which surface is easily immersed in applying a primer,
such as an optical substrate made of polycarbonate is used, the
substrate surface is necessary to be previously coated with a
crosslinking film such as hard coat layer before applying a

primer. Moreover, after forming a primer layer, it is revealed
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SF-17315 wth a substrate well. They found that good

results are obtained using an enul sion containing a
SE-17glet hane resin as a prine%. Thus, the present

i nventi on has been acconplished. [0009] 5The first

invention is a process for producing an optica

article conprising a lamnate structure consisting of
that an pptticedlrosiibstd@ieing photochsonkedl gy efumbessEd in the

: froma coating solution containing a photochrom c

primeCOTROUNd Bl A A1 dTEr He@lyedr FBB%%H%MS%%&@%&%Q@ is

surface of the optical substrate and

ot ochrom ¢ are thr t he
2pp 11 PIRPER o Bl n SHEE L35 Gt b i eropel g Bhs WHere che
(A) forming the priner |ayer-on the surface of -the
coatippt pearts@pssrade ayhappl Iragiediredem ddiprisingg aayer
enmul si on containing an urethane resin; and 15 (B)
surfater ahdgthbeephotaehyamid tayercasibhelpki newekayer
formed in the step (A . [0010] The second
[oooghnvention is a process for producing the optica
article accordlng to the first invention wherein the
s 20 a on nt ai nin re e.resin
HATEE o FaaeimGTangrgn s ot pab oy Bo o e tgrent fon
group, an acryloyloxy oup, a net hacryl oyl oxy group
to Praﬁéldénaewwe@rso ﬁﬂqln%mlm%oa rpefe coat layer
according to the flrst i nvention or second invention,
havingheoetnphbeophrorici prapeentiesi @htaont aubshgage such as
uret hane resin having a skeleton derived from

plast PO V& Fanahe Qﬁhygéabip%%]nézhﬁrh@élf tﬂewgf%ck%ng
a process for producing the optical

. the coating properties of a photochromic ceoating agent.

MEANS FOR SOLVING THE SUBJECT'
{0007] |

It is generally known that the wetting propertieé of a
surface are improved by applying etching treatment. Therefore,
various etching methods for a primer layer (for example, physical
etching method such as plasma or corona etching; and chemical
etehing methods with acid or basic substances) have been
conducted, -but sufficient effects cannof be obtained.
[00068]

Therefore, the presenf inventors have been studied on
various primers in order to find a primer capable of forming a
primer layer having good wetting propefties for a photochromic

coating agent and also capable of bonding a photochromic layer
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article according to the first invention wherein the
process conprises formng the prinmer |ayer by-
SE-1apl ying the primer with & spin coating method in the
step (A) and form ng the photochrom c | ayer by
appl yi ng a photochrom c coating solution with a spin
10 coating nmethod in the step (B). [0013] The fifth
with h@MdQARd Se 8N opthERlEcARL O £: obbal Aabh B DY rbhStained

production process described in the first invention.

. 14] .15The _sixth invention. is an aptical article jn
asing i B e e e kY S pi Y A 6 e R o hst™ po pELkeE. © dils,
pol ycar bonat e, obt ai nabl e by the production process

the gesenthd@vienttinn fiasgew el BrrErET OF THE
I NVENTI ON [ 0015] 20According to the production
[000%rocess of the present invention, using an emrul sion
contai ning a urethane resin as an adhesive prinmer, a

subst r atige SHERsBS 1 RY@sEL 6n ! §§S§Sﬁzf@ée§yeﬂ5@%ﬂqﬁf an
phot ochrom c | ayer can be properly bonded wthout

s tecioration of .coating,properties in_ applying a.
opt iy B EPuBATE EohtrRnt hgent - ThaPE YHEr g of
in the invention is an enul sion type and can nmake a
an oPht FHESUPHER IRy a4 RIGHPE T hid anetrnberpgd dalop a coating
renmovi ng a di spersion nedium In conventional ‘
solutponstoneatuiabl 2 plypeoghioets ahipclural enduaesriyea layer
reaction, it 5 is necessary to control the curing

‘thereB@RdEthonsnbetone: ARPLYI M@ EeheChE OS] COMd NS te and

agent, while the prinmer of the present invention has
rit: h toif, i ce o.contral th
the pRolBLhboRIET IRIRE ‘s EsYRRTRE RO AR G g Laver.
. .mediumused in the enul sion type priner is basically
whichyRregEagusOrPsd Se% the fhem&déssary in the present
invention to cover with a.crosslinking filmsuch as a
hetd fooatincayére befoees gypdyiongthde ypriams odvigme idptical
using a substrate made froma material having | ow
substsat¥at appsiys hans e rSuet esmpel ¥ Cad benahel 8f ob R nliak@ing
[0016] 15In the case of using the enul sion type

an urlEhHRE, rLBEn2dReS on

(B) forming the photochromic layer on the primer layer formed
in the step(A).
[0010]

The second invention is a process for producing the optical

-article according to the first invention wherein the primer is

an emulsion containing a urethane resin having at least one group
selected from a silanol group, an acryloyloxy group, a
methacryloyloxy group and an epoxy group.

0011}

The third invention is a process for producing the optical



strength is occasionally | ower as conpared w th using

the noi sture curable type priner. However, in the
SF-1l7ddse of using a prinmer made from an enul sion

contai ning a urethane resin having a specific group,

hi gh adhesi on strength can be obtained, and 20 a

substrate and a photochrom c | ayer can be properly

‘artidiendedowdifgf tbmadhesi on PheEetibeSoB Ga@Sortd rB&rflion, -

a-severe test, for exanple, boiling. : In the
whered8SEl UShDY AcPLLEL, MBS TLOM 2 £ Sf Mothone recin
contalnPng a ur éthane resin having a skel eton ders ve
. from SE-17318 pal ycarbonate, the urethane _resin is
havingnp skeigrenad§irased frE B0y PehrerduPe P of
fromO to 100C, and the stress rel axation of a
(0012desulting primer layer is high because the urethane
resin has Tg in the above range. Furthernore, a 5
PhRE GGh i En¢eat ibaYes a b ds PEOPYHoddrandethe optical
wi thout curing at a high tenperature.in formng the
: 0 r.Q[l at . l.ayer.. C e
= R e £aoat ey st R oA Rt s
from20 to 50 mis fornmed on thin_substrate having,
Comprésﬁﬁrg%rHFFge?%ﬁuﬁ¥%@?ﬁﬂiaéﬁﬁé Y BEPWEERI e dumesr with
and 10 the periphery and having a center thickness of
a spin opet inparethadninebhoebtent (Fopanddlorariioct ks phantiamrromic
little distortion caused by defornmation can be
layerpbgpapply beg aslsehshed ot parhi ONced t ng Ustudilch Gaused Ryin
stress in polynerization shrinkage and deformation in

10 'coatiggaﬁeEHahngnagﬁengkegn¥bsed- 15[ 0017] Due to the

15

20

et hane resin havin g in the above range, the tine

_{0013@ﬁqufed to dry a coated prinmer can be shortened.

en the prinmer layer is dried insufficiently, the
wetting properties are tends to be lowered in
appf v hgte henjiot berowrian cudtioryl 20 tdgdm obikdmalie by
. primer layer is wholly covered by spin coating, it is

the pnedessaby poousssadkargébedmiunt-hef fikretphatreahroni.c

coating agent, while when the enul sion containing the
[oo14yrethane resin having a skeleton derived from

pol ycarbonate is used, good wetting properties can be

qghgigfgtﬁv§ﬂvgktggg qﬁykﬂg éﬂgghéf article in which an
optical substxafe is formed from pélyéarbonate, obtainable by
the production process described in the first invention.
EFFECT OF THE INVENTION
[0015]

According to the production process .éf the present
invention, using an emulsion cohtaining a urethane resin as an
adhesive primer, a substrate such as plastic 1lenses for
eyeglasses and a photochromic layer can be properly bonded

without deterioration of coating properties'in applying a
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SF-17319 shortened, and thereby it is unnecessary to

i ncrease the anount of the photochrom c coating agent
SF-173ded. [0018] Furthernore, ‘the process of the present

i nvention can 5 provide optical articles having not

only excellent optical properties and photochrom c

properties, but also good nmechanical properties such
photoa$iricfpactoheshgt ageator the piker BESH EVMBERIMENTRERon

CARRY! NG QUT THE I NVENTI ON 10[ 0019] In the

: ' S t_the ' | Qn,: tye
R S A S
| astic:lens supstrate, or the |ike (herein, the )
methogpgﬁ’c%l}éu’b@ﬁ?‘éﬁg MR atsSREERSE S Wavi g §opYeRtdrnal
front and back main surfaces made from 15 an optica
noistyaeeriadlle & v peimeayevhiishf argredingsi hy arrsemiisironit:
contai ning a urethane resin, and.on the priner |ayer,
is neaepbhatochs arbrct 4 Sy efhd Souf 01 i honHie {pis R fodelpplying
formed using the enul sion containing the urethane
- ' et r [ - h '
 Pho D I 4 e DLRPE & 5 T e, R PR b2 Ekent
. dhesi on between the optical, substrate and the
TRVENHRhGE Gt +aydtc F%@io]l-tlisi”?nﬁrc@%ﬁééf thgentgel th
~use of the prinmer made fromthe SF-173110 effects
curingueondl timndpr edlonce vefr ;a sgrogptbe dirsroming gecipm used
havi ng surface-active functions in nolecules of an ,
in theruhSifipingypgentivent Bé nedsids 11heaansé s Ay, it is
self-emul sifying type urethane resin. 5That is, it is

unnec&888kdemnedhd Rat SRyt hey L esEAGS Ofvdhg ey §H‘J¥Eﬂgnléﬁng

agent” or. the group having surface active functions

. the surface of the primer, | - fromthe .
FLIn 45 e PSPnCaRhl FBASbrPE he- SHROATEF i Bptres) oven

substrate as.-an adhesi.ve prinmer, the surface tension

- 1f usprgtpesupteribren@fiet RECPr PrBRtEAyed having low solvent

resistance such as polycarbonate or the like.

[001e]

. Iﬁ the case of using the emulsion type primer, the adhesion
strength is occasionally lower as compared with using the
mois{:ure curable type primer. However, in the case of using a
primer made from an emulsion containing a urethane resin having
a specific group, higﬁ adhesion étrength can be obtained, and
a substrate and a photochromic layer can be properly bonded with
firm adhesion properties so as to resist a severe test, for
example, boiling.

In the - case of using a primer made from a emulsion

containing a urethane resin having a skeleton derived from
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10 with the photochrom c coating agent coated thereon
is lowered. It is also considered that the wetting

- SF-17gRoperties of the primer Surface are inproved by the

functions of a little anmount of water present on the
surface. [0021] 15 Optical substrate The
optical substrates used in the invention have

polycB@bbh&HEAr [shdOukbhbaki Gl Aisn | 989 A5 t Y HaMe & glass
. optical transm ssion properties. Exanples thereof nay

ude asses_an | e nown t|c
trans | CE ol e E S ER 0 o hekin D e dOPar M AR sy Tress
autonobiles. It is particularly preferred to use
rElaxﬁFé§P|efléhe%%suf@ﬁ@%]PEkﬁﬁﬁlé§ﬂ6¥fth% %&%%tpecﬁéﬁ§e§he
, used in the invention are SF-173111 thernoplastic
urethepsi welsemsdsasufly ds (et hpbowyl itangsi n Badthermere, a
pol ycarbonate resin |enses; and crosslinking resin

phototBASASC SEEA: apa PoF YEamadd %pém} Wadad Wa thesitN curing
allyl resin, thiourethane resin, urethane resin and . .

{ e
at- 2 PRI, SR R H RS Brattaver.
ur et hane resin enul sion prijngr mnll be ap I|ed IS
On thgsgef PSRt afviscatdtP s r%n‘?%l?hrBEOHPﬁEﬁg%ﬁaFoat layer
crosslinked material. Since the agueous enul sion
havingantial ckmegs @ odr Bt drae@ tesSomum heviversd bardtlyin substrate
di ssol ves a thernoplastic resin as 10 conpared with a

havin§® VENtgd YREr i+ dde iMeaHIOQEUCdd B RfREEIhOkehift@r and
present invention can be used suitably for plastic

h S i=n
the pes SRS TR08 DORTHENE SOF PR A TR 1 OHED Bon 2 o
tlcal substrate on ose surface a silicaon or
excel]a%??l% et %%er?ﬁ/g(? Teyf 5E O 18 FRYsES by

- optical substrate. Nbreover an opt|cal substrate
deformajpl eetean te amp@meldehecgu@ﬁ dsfermht hen calh sheulbsoate
used. [0023] Prinmer-made of Urethane resin-containing

cause@iyl stoassThe pﬂle&ﬁm&ammshmhma@engn@mdﬁjmmﬂm
as the 20 adhesive prinmer in the present invention

heat dBYike &Y Qbrap,@ilehn water type (0/Wtype) and a
water in oil type (WO type).

[0017]
Due to the urethane resin having Tg in the above range,

the time required to dry a coated primer can be shortened. When

theprimerlayerjj;driedinsufficiently,thewettingproperties

are tends to be lowered in applying the photochromic coating

agent. When the primer layer is wholly covered by spin coating,
ji;isnecessa£y1x>useealargeremountrxfthephotochromiccoating
agent, while when the emulsion containing the urethane resin
having a skeleton derived from polycarbonate is used, good

wetting properties can be obtained even 1if the drying time is
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Emul si ons containing a dispersed urethane resin in a
colloidal particle state or a nore bul ky particle
SF-173tlate in a water or a disfersing medi um which
conprises a mxture of an organic solvent SF-173112
having high affinity with water and a water are
preferable in that it is unnecessary-to use an

shortengadni £n& an@dbhyWhicChs alrfrackss 4416 sybsh¢ A £s@nthd BRount
enul sions are easy to handl e because the viscosity of

or tnbNB8E:6AR B saskLy ;havared. 5£0924 In the
I spersing n1of e emul si on conpri ses
[0018$An1xture of an organi c solvent having high affinity
ith water and a water, exanples of the organic
sol vent used may include al cohols such as:nethanol,
et ivailes rradice i sbpeopylctgsalafohdle rifsewls Suednbson can
: et hyl ene gl ycol, propylene glycol, and butyl glycol;
provifibeiopbtatcher Sriv-dBidyhapyhgohicgore:l Wigmtdylent optical
‘ sul.f oxi de; and net hoxy propylracetate The content of
r L C~ IS, [ d
PP o F et Bt 13 ! AEP s nd i b
referably 1 tp 10 % by mass 15 for mai pt ai ni ng the
prope LS| SHCH A SpHRar SheES S BBIBFS OF the ol HER: t he
di spersed particle dianeter (average particle
di aneter) of the urethane resin in the enul sion
depends on the kind of the urethane resin, the kind
BEST KMBOIEMENTI BOR yCARRAQEnt 020 fnmzlnmmmmed and the
enul si fyi ngnet hod, it cannot be defined
[oo1ofategorically. But, fromthe viewpoint of good
wetting propertles of the coat |ayer forned, the

%%bggrsed lcle dianeter E preferqﬁ Iess t han
Rk ORRT 607 GG B OF R 1o hd P s on at
"~ transparency of the priner layer, it SF-173113 is
least gner gHABRFSl 0€sat haRpt 5OBL rigb faratiec gughl §sppbrerbpl lens

| ess than 100 nm [ 0026] ~ The urethane resin
subst radid aimercha nlihe gmitsion v odspt'tjs:athesnme;mtw&mhzﬁm a
the present invention neans a pol yurethane resin

subst rAHahBebhg Pyaald Qf"'f'?c%n@c QﬁmmgﬂM'ﬂﬂcﬂa%Qé‘s}’ﬁQéEefrom
groups present in the nolecule to react wth a

on opc FEIRHIL LA LEERNEAL00Y. 80 .3 8008 ) s
aC|d anlne am de, aIIophanate bi uret,

containing a urethane resin, and on the prlmer layer, a

photochromic layer is formed. The primer layer formed using the
emulsion containing the urethane resin has good wettiné

properties to the photochromic coating agent and .is capable of

enhancing the adhesion between the optical substrate and the

photeochromic layer.

(0020}

Tt is presumed that the use of the primer made from the

emulsion containing the urethane resin leads to such excellent
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10 carbodi m de, uretonim ne, urethodione or

i socyanurate structure in the nolecule. The above
SF-178det hane resin may be a ut®thane resin having a

bl ocked i socyanate group. Exanples of the bl ocked

I socyanate groups are c-caprol actam butanone oxine,

‘1, 2-pyrazole, 1, 2,4-triazol e, di- sopropanol am ne, 15
effec3sSdak net bk pyseznte cmd giretbydmanosasei c [ having

Exanpl es of the isocyanate group-having conmpound

surfaSHL Eéph¥ﬁu§fﬁp&€i8§stbﬁ rﬁ@f‘%gﬁiggi@f aq{ i sif tylng agent

po yur et hane resin are: aromati c I socyanate

' contaanggggrgﬂiglﬁ%;]%qﬁgh%gl lene SOC ])a}lafiyllé]rge%ype urethane

di i socyanate, 1, 5- naphthalene dllsocyanate t ol ui di ne
resingjj socyanat e, phenylene di i socyanat e, ‘
4, 4- di phenyl di i socyanate, di ani cidine d||socyanate

drdadi phenyt et ercadidiseeyanatiest tisy phieaypbpetbate of the
triisocyanate or SF-173114
emulsif%?.ﬁb é)ié/ XQ;J_BFEI'B%"]X}B;LEB' HQ{?QﬁBhﬁheﬁa@@%ctlve functions

r anet yl ene di'i socyanate; (2) aliphatic

i SO nat e .conpounds such as tr exaneth | ene

en thedu%”sfy a?nStfetgge%JrfPe% et @aéﬂ n? %ﬁ“ﬂ%& ane resin
|sophorone di i socyanate, hydrogenat ed

appliadon P iy nea el din smtylaﬁmlt sultfidiedgerst 68 Rythemave
di i socyanate, |ysinediisocyanate, |ysine ester

primety itlsoeyafiate, tdnéidd-dmdeeahet ¢rfasoeyfanat grimer layer
1, 8-di i socyanat e-4- isocyanate nethyl oct ane,

with t]he"3 A NDRTREA 808 thifg §@§)ﬁ§n§B§t@8dt}’]é)reon is lowered.

bi cycl oheptane triisocyanate; (3) polyisocyanate

1t 5o B RGP hy BRohbT b i PReda " BRGPPE LT BacatAEePTines

conpounds and/or these allphatlc i socyanat e conpounds
surfagg @y ahmaeProe By dhegER HalPng Corpddnd § amguat of water

conmbining ratio such that 15 the isocyanate conpounds
presemenanntiby sarfaas.nmet hods; (4) polyi socyanates

contai ning at | east. one or nore sulfur atons or
[oo21hal ogen atoms in the nolecul e; and

Optical substrate

The optical substrates used in the invention have
particularly no limitation as long as they have optical
transmission properties. Examples théreof may include glasses
and plastic ienses‘and known optical substrates such as window-
glasses:forhousescn:aﬁtomobiies. Itjjsparticuiarlypreferred
to use plastic lenses. |

[0022]
Examples of the plastic lenses used in the invention are

known ones, which are used as a plastic lens now, namely,
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(5) nodified products of the above polyi socyanates,

biuret, isocyanurate, allophanate and carbodii m de.
SF-1738[ 0028] Concer ni t he active hydrogen-having

conmpound suitably used as a raw material of the

pol yur et hane resin, exanples of the active

hydr ogen- havi ng group may i ncl ude conpounds havi ng an
thermapla@tgEOURs 1Ry dreeds gs08p and (MRAeARIdr Arieupre £LOMand

the SF-173115 viewpoint of the reaction rate with an

i t r dr I
polyesPBPERLh f?@lfpé”’@flu%%éhe?“ ?g?ﬁ%ﬁe??ﬁﬁm‘é@%@%
r rabl e. e hydr r oup- havi conp s
as ig?ing%‘BHP‘?%ﬂe 2“’(9& Cd%éjc]rgn gﬂréﬁ resin,
- particularly 5 preferably have 2 to 4 functlonal '
thiougebbpsefromithargitbae neséh aailntlaladpeRgaed it Lenses.
properties ofpriner. [0029] Exanples of the hydroxyl

In the paphaTichgo E68POSINGS rtakepirtlent inpohiyest ercnpokyekFace
(2) polyether polyol, (3) polyether ester 10 polyol,

anexe ShoPakLenist aL0R Mool Sty lyppl b offlica 1

ur et hane ono thelr m xtures or. Si

o] | jcon
prefeE ]Piﬁl Fabzicat e 2 ur%lﬁﬁ%‘?le TR S Tt aFﬁ@ﬁSthked
t he enul sion has a glass transition tenperature (Tg)
materphlpr efinadl yhér egueous KOG sIB t peniprimerg | ayerethane
obtained fromit has a high stress relaxation force
resinAanthciicgle i, erperdl wr €iebilR@G s Sa Unheeespabytin frddimgas
t he photochrom c coat |ayer, noreover, the quick.

compagé&Hﬂﬂﬁp%P@SﬁbbﬁetOgﬁeeﬁﬁfﬁéﬁntthgﬁﬁ%dﬁg%ﬁ&ﬁgﬂ%@%ss of

resin derived f ron1po|ycarbona

. f d t. 20 nt i
the pREHRL et SATbRR 85 yo 4D 1e oA RACSETG Jgpoes
t he urethane resin because the Tg can be easily set

made FEPRHQFEEENCRIGE Tt 0F3eIin Smaty3p1golycarbonate resin

or the like. Furthermore, ankoptlcal,subst;ate<x1whose surface
a silicon or acfylic hard coat layer formed may be used as the
optical substrate. Moreover, an optical substrate subjected to
a treaﬁment such as etching éan be also used.

[0023]

Primer made of Urethane resin-containing emulsion

The urethane resin-containing emulsion used as the
adhesive primer in the present invention may be any of an oil
in water type (Q/W type} and a water in oil type (W/0 type).
Emulsions containing'a dispersed urethane resin in a colloidal
particle state or a more bulky particle state in a water or a

dispersing medium which comprises amixture of an organic solvent
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pol yol s obtai nable by allow ng a dibasic acid such as

terephthallc acid, isophthalic acid, adipic acid,
SF-173%el aic acid or sebacic dcid, or a dialkyl ester

t'hereof or a mxture thereof to react with a glyco

such as ethylene glycol, propylene glycol, 5

di et hyl ene gl ycol, butylene glycol, neopentyl glycol,

having, ﬁi@@xaf@irgiw%ﬁqbitﬁ-mwlaﬂd & pertadiael, Freferable in

3,3 -di net hyl ol heptane, polyoxyethylene gly
Y I I e
that DPDSHILEREEDS 9oV ARE 2 ARALE AT RY FREep atacks
oIs obtalnable ring openin polyner|2|ng 10
the Slﬁa% &s%‘&ﬁ?&&ﬁ?o?é@t%ﬁ gl WAdIceroPsERyRE the
or pon(P-nethyI y-val erol actone). [0031] (2)
viscogxbnpb Bstlvbse heapobgeehet lpol yetredy i ncl ude
pol yet her pol yol s obtai nabl e by pol ynmeri zi ng an
[0024Dpxi rane conmpound such as 15 et hyl ene oxi de, propyl ene
oxi de, butylene oxide or tetrahydrofuran, using, as
20 NLAL A DIe VLS &f &I%@%@&% | SE e pgﬁf&rom

such as et ene glyc propyl ene glyco

ane ,or I c 0032] 20 Exampl es of t
compr R AR Ol ey S AR At SRRt | S F’p&é@héﬁgés%ﬁnlty

pol yol s obt ai ned by reactlng a di basic acid such as
with wegegpania e teaci dexpppphs haf itheactdanadipilovead dsed may

azelaic acid or sebacic acid, or a dialkyl ester
includdien@ebhollsa Sk Ures t hetaahow t hetieyd@bowe dpol ¥eshssy1

pol yol . SF-173117 [0033] (4) Exanples of the

alcothLoJ }ﬁq E%rlsaglllgﬁ a&(’léﬁ%yl@?ﬁé bf?&gﬁ am ngllﬁ%glbyand

a raw material “of an avi h

ro such_as eth Ien d am ne, _propyl en
butyl dﬁ?]a ol SR RS oNcR R ad i s ey Simethy1

material of the polyesterification reacted product

atIC

sulfoxgde ir and infLhaem BFOPYE peryeseer iTicatturereat igmrse

[ 0034]
organic solvents is usually from 0.1 to 50 % by mass based on

the total mass of the emulsion, and preferably 1 to 10 % by mass
for maintaining the adhesion or appearance.
[0025]

Since the dispersed particle diameter (average particle

diameter) of the urethane resin in the emulsion depends on the

- kind of the urethane resin, the kind of the emulsifying agent

optionally used and the .emulsifying method, it cannot be defined
categorically. But, from the viewpcint of good wetting
properties of the coat layer formed, tl’Ie dispersed particle-
diameter is preferably 1less than 1000 nm, while from the

viewpoint of the optical transparency cof the primer layer, it



10

15

20

(5) Exanples of the acryl polyol may include those
obt ai ned 10 by copol ynerizinig a pol yneri zabl e
SF-1788nomer havi ng one hydr ox group in one nol ecul e
such as hydroxyethyl - acryl ate, hydroxypropyl
acryl ate, hydroxybutyl acrylate or their
correspondi ng nethacrylic acid derivatives with
is préfyndilcy askd, tHE Baoyd,i sadei duohri Reide RSILIISs 1ess than
15[ 0035] (6) Exanples of the pol ycarbonate
100 ppotyol may include those obtained by reacting one or
two glycols selected fromthe group consisting of
{OOZGithylene gl ycol, propylene glycol, 1, 3-propane diol,
, 4-butane diol, 1,5-pentane diol, 1,6-hexane diol,
20 3-nethyl -1, 5-pentane diol, 1,9-nonane diol,
1TI8= noreddend gles imeopehaynegl irdlihe dmetbybanehytlcid the
di propyl ene gl ycol, 1, 4-cycl ohexane diol,
primeil,dbay dnobRxanee s fetihanrelti i meharol hlaAtrethane resin
hydr ogenat.ed bi sphenol A with di nethyl carbonate,

Obtaigéﬁggg%%8%?8036 §'ée%g%b%§$dgggﬁg?gée%?é%ﬁgggggngroups
oeenofP A Ty Lot [ g s it sired..

~copol yneri zing butadi ene with acryl am de. 5[0037]
hydroqe), RBrahpbes asfnatiec pehguf et Fape lyokeychandyginairetbane,
' pol yol s havi-ng a urethane bond in one nol ecul e.
urea, Examgpasi ©f ddiase raing)c] wed ddyoselobiniamad )y biuret,
reacti ng pol yether polyol, polyester polyol or

. h nal y i 2
corsod AL okt PO R B LU B

. r aup- cont ai.pi ng, conpound havi ng, at | east two ;
in e el PO P R R R AR O 1 ey 5 ot 2 b s i
: . ratio_of NCO group to OH group of |less than 1, ‘
havingraf bt abk§dndf ofed atkag PP - [ (oS8P 5T § heheobéocked
| ow nol ecul ar wei ght polyols may be m xed in addition
isocydrnide gheowmdydaoxyl gieip-diavdign CoMpaurdsne oxine,
Exanpl es of the | ow nol ecul ar wei ght pol yol s may
1, 2-pyriddide, gl ycp) 5, ysedi 40514 he productbphophind?! Yestigine,
: pol yol s such as et hyl ene giycol, propyl ene gl ycol,
ey 0 1oL, 4- n 1o0l, 1,5-pentane
3 dﬁmé§1851&%ﬂ%3%%%% ai%l?£%gikggég%§é§+bl, 1, 8- nonane
: di ol , neopentyl glycol, diethylene glycol,
[0027}dipropylene gl ycol, 1,4-cycl ohexane diol or
1, 4-cycl ohexane di net hanol, glycerin, trinmethylo
Brepaiesanil YhentiaecyehaitolroWbrlsowierg compiosinpossi bdlel v
to sinmultaneously use nonols such as
usable as the raw material of the polyurethane resin are:

(1)aromaticisocyanatecompoundssuchastolylenediisocyanate,
4,4—diphenylmeﬁhane diisocyanate, xylylene diisocyanate,
1,5-naphthalene diisocyanate, toluidine diisocyanate,
phenylene diisocyanate, 4,4-diphenyldiisocyanate, dianicidine
diisocyanate, 4,4—diphenylethe; diisoccyanate,

triphenylmethane triisocyanate or
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7 cdmpcbltarv&iﬁgolbtghné}f)iénlb&YanElﬂnWﬁbeEh@Eg 8?8@1‘911:? OE'_ o ate
prefer 4Br

SF-173119 a net hanol, a ethanol, propanols, butanols,
sF-2r®t hyl hexanol, lauryl alcghol or stearyl alcohol
[ 0039] The urethane resin contained in the enul sion
has a 5 nol ecul ar wei ght (nunber average nol ecul ar
wei ght) of preferably from5,000 to 5,000,000, and
. ecifically.fro 0, 0Q0 to 200,000 fromthe
Crd SO 6o O O R I DS vidth T 7% pier Ly Lene
.. layer obtained fromit and photochrom c coat |ayer..
diigggmnatevi ewpoi nt t hat the prinmer layer obtained’
' fromit has excellent adhesion 10 and hi gh stress
(2) réliptatiion funrstdrens, ddedieidana-Hesi n has a gl ass
transition point (Tg) of preferably fromO to 100C,
trin@h@zl@fe%&‘a%f&bﬁyﬂ_e%% td‘li%%%_yat*ﬂa@ b L %?esd}bﬁeqleeasu.r ed,
for exanple, Using a specinen o t ai nabl e y appl yi ng
-- | siqQn _and drying., [0040] 15In order to '
dllsté?E PSFFY 't HE R ErhaTe Hdsryaate docndonstast ¢ he
urethane resin is a self-enulsifying urethane which
4, 4-Riphgnvilgmitdape doéniseniventitot ifomkloggmets o vdrene

atom c group having a surface active function

‘diispeguhsithyi hys fnactiion)cyandthe, N88iiReSESHeE Wl i Uoftdiite,
0

urethane resin is forcedly enulsified wwth an 2

- 1{6,$muh§HE¥EHQ @ﬂff§oc§59§%éhelVé—&%&%égy#ga{gﬂ{%fﬁéggw nate

ies of the priner” Tayer
for a.long tine, the

' hrom. c.,coating agen
H}ethg?%ﬁéﬁgfﬂsﬁhga RCAPRERV R end araPeVBRaTe and
referably the self-enulsifying type. [0041]

t he good wet proper

s P S,
bicygfohenispe triisogpangkseap or atom c group having a

surface active function which is contained in the

(3} pelyienuysnéyengompethdreorepbl yisonghnpakt beubamky

limted as long as it is a group or atom c group

re e

emul sifying the 5 urethane résin in water.
oye:lne] t.he ara r_.t.ne atom-c group are a group

R v v %?%/?ﬁg% %reo%p %EL\H o an i ofid TOOIRAS W th an

.. . function such as a sul fonyl group or a carboxyl

activg &Y;&J,rod%eli Ving e oveich i s &l ¢ b ieyd Zatidme ssallt shat

‘ or amne salts; a group having a nonionic

the igpdeaes et ¢oodwnds i oemaichbiOvasiauhydsokyts gr oup

: or a polyal kyl ene glycol; and a group or an atom c

(4) polgipokgenages €ahtoM Cn§WH aeazacdiy e riHhed iR SUCh: oms
as an am no group or an al kyl am no group, or their

or hWJANI A & Salts o1 alkyl sylfonic acid salts.
Anong them t

e emul si'on containing the

sel.f-.enul si fying urethane resin having the group 15
(5) “Rﬁ%ﬁ%ée'g;tpd?ﬁ Yrod dirarkevenkel sirdacnakrs veoiuret,
. function, especially containing a an al kyl am ne salt
1socygfiugartisox dlilordeimgiia arve apdtddinenidssi n structure is

preferably used, because the emulsion has relatively
[0028high stability and the resulting photochrom ¢ |ens

has good durability. 20[0042] | '

Concerning the active hydrogen—having compound suitably
used as a raw material of the polyurethane resin, examples of
the active hydrogen-having group may include compounds having

an amino’ group, hydroxyl group and mercapto group. From the
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In the preparation of the self-enmul Sifying
gF-Ur et haneresi n-containing equl sion, an introducing
net hod of the group having a surface-active function
typically includes a nethod of reacting a hydrophilic
gr oup-cont ai ni ng conpound with the SF-173121
. _1socyanat e group-contai ning conpound and neutrali zing
Vle‘\’/ﬁ"f)rf){taogéﬁ}er%??‘i?h@négaéﬁﬁ ISR hef ey pegacury tnéroxyl
group or atomic group having a surface active
groyrmetvior Jaelindbeanpl wss D ralhies hydrophittitter polyol is
gr oup- cont ai ni ng conpounds may i ncl ude conpounds .
parthiati g 1at ﬂr%&%tra%l%.agﬁﬂé/%;ﬂi@&%gﬁ_ rgflﬁilﬁldﬂﬁd"eﬁ?m ounds
nol ecul e and al so having a hydrophilic group suc é%
l...group, I i.c acid group, sul f.onat e
pre %r%%@ )aﬁr% Véeg &x ;/& I%g r6g lf}%o({t%a% 50 rxoy“%aﬁ ’k flné]ﬁé’ agl?to]LFﬂ‘lal oY
' 0044] - Exanpl es of the hydrophilic
pre gﬁféf?éycéﬁf’ﬁi fi trfy o IS g Hiowesu §EoBut heny tewpoint of
_ aci d-containing conpounds such as 2-oxyet hane .
malndglifngmigc geeidd fiphemalorsultficrd o fadihet, psubliahenzoi ¢
acid, sulfosuccinic acid, 5-sulfoisophthalic acid,
[ooz2ggtfanilic 15 acid, 1, 3-phenyl ene
~di am ne-4,6-disulfonic acid or
2, ;. di am not ol - 53 fonj i.d,_or derivatives
ChEr s Tsr BoI R e By e afhale e hre ()
3 cogolyneijzhng hese _co ounds;‘carboxgl
PO-YGroap- EBhYSini hg) cBRPFGTAS s B vRd 1 2 (30 dPrakgltsier ester
propionic acid, 2,2-dinethylol butyric acid,
polyolp. dhherhyvested walidei podgiod, dboxwmakei poagiod, (6)
2, 6-di oxy benzoic acid or 3,4-diamno benzoic acid,
polyaadbdeat¥aid Mesl ! hemepbil yaRdredfDoXyine, (8) polyurethane
gr oup- cont ai ni ng conpounds~obt ai ned by reacting an

pozya@tiMﬁeby%ggﬁ@rggoep-egﬂkegﬁcplggggm with an acid

anhydride s as mal ei ¢ anhyd pht hal i c
a griéﬁé succi ni c anhydride, ., SF-173122 trinellitic
anhydride & 19935 AHHyRIrese 2@nd 'Ge PRV SILEs has a

“thereof. In the preparation of the urethane resin
glasgmyasisgrtiopheemraydiopki (Te) grfoppetentaipifigm 0 to 100°C,
conmpounds can be used singly or in conbination of two
the mrimer 6 akiemdsbt5[iA@45From it ha#s 4 e geaserebsuskNgxation
t he conpounds contai ning an anionically hydrophilic

forcdRUPhsHE t @ CAL DOXY | F QUP 1Qf uﬁHéé@Qégf% rig’}’ rJl_'ozjmtinigsthe
Preferred to use a neutralizing agent 1n order to :
erse_a_resulti pol.yur et hane resin

phOtx%%E§§%¥§f§%Fg;$?§Ff moredver, % guic Srylng properties
are excellent. When the urethane resin has a skeleton derived
from polycarbonate polyol,‘it is preferred in the present
invention to use (6) polycarbonate polyol as a raw ﬁatérial of
the urethane resin because the Tg can be easily set to the above
range.

-[0030]

(1) Examples of the polyester polyol may include polyester
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: [003P]St er,

[ 0046] Exanpl es of the neutralizing agents may
sp-17%gl ude tertiary amines sugh as anmonia, triethyl

amne, triethanol amne, triisopropanol am ne,

trimet hyl am neor di et hyl et hanol am ne; 15 al kal

nmetal s such as sodi um hydroxi de, potassi um hydroxi de

or. cal ci um hydr oxi de; and hydroxi des of alkali earth
pOlyﬁéﬁal§bﬁa¥ﬁéééecaﬁYbeah%@Ul§9ngﬁy,deba$hccom®4®atswﬂh as

of two or nore kinds. [0047] As the enul sifying agent
terepbetiafior eoidisifyome:tdiei urethanedi2Q o esin, foreBll ¥ acid

it is possi-ble to use a nonionic enmulsifying agent,

or sd&iPadlk QRiiG eyl §'cf1)é!lﬁ@zlag§'8%'r BnEALLPN,C a%ﬁﬁé”trﬂl%reof
agent, an anmphoteric enulsifying agent or a

ve oII id t
torégéﬁggéhac ? Ve ggéﬁﬁygﬁéﬁ %3?6@& ?ﬁﬁFYCOl
cel |l ul ose _or ponV|n al cohol . These SF 173123
diet@nlPRET yigHy Sadent sb H%/ny lgpeal solywidod toephentyll sigdycol,
- containing the self-emulsifying urethane resin. The
1, 6-hekanag gproper t i esneftiyle- lpri-mentaiidie, SEYSY ratigeeaylol
be i nproved by such an emul sifying agent. 5[ 0048]
hept KHEYNLBORLRREE He TS f@imﬁgeﬁ&ﬁ PS gﬁ?ﬁ*eaal%& or
noni oni ¢ emnul si ylng agent
kylether xyet Ien

oxyet ne al poI
pOlytgf%%§§%$ ?%n ﬁaﬂ S Sgly%x?eﬁﬁngneth reot; and
al k Iphenylether polyoxyethylene 10 pol oxypropylene
POlyeskGT pReryIPdthePL L pENFBX S ety | éﬁ@gg|@ymlyng polymerizing
pol yoxyet hyl ene pol yoxypropyl enegl ycQ ,

lact@mﬁ@oxypcbpybenegpgguﬁpquAgmmmethybEpeaBEr@hattﬁne or

acid ester, polyoxyethylene sorbitan aliphatic acid

' poly ﬁin%nhﬁprqbixﬁa%l%za@i%ﬂec) acid ester, glycerin

|phat|c aci d nonoester, sucrose allphatlc aci d
, 15 aliphatic aC|d al kanol am de,
polyoxyethylene aIkyIanide pol yoxyet hyl ene

poI 0 am de,” pol yoxyet hyl ene-
1?5 é%/rg % e 8|I~g¥/<b]x3§/%‘%1ﬁ’§1¥ & V5o %xwm%weeﬁelyether
aIkyIan1noether pol yoxyet hyl eneacet yl enegl ycol ,
Poly Qi PoLpdTiapilend yppby by piopydens acetanensngiowal such as
al kyl 20 phosphoric acid ester salt, acetyl ene
ethylaireohobxand, pol yevpelenedi f bgddadi al @dtﬂérye%l | exape or
copolymer. Two or nore of these emul sifying agents

_tetra’%%ﬁﬁ"gﬂ,nﬁglﬁeﬂ H3&n 1[rQLOC41951tor, water or a lowmolecular

- weight polyol such as ethylene glycol, propylene glycol,

trimethyol propane or glycerin.
(0032}

(3) Examples of the polyether ester polyol may include
polyether e‘ster-polyols obtained by reacting a dibasic acid such
as terephthalic acid, risophthalic acid, adipic acid, azelaic
acid or Seba.c-:i'c acid, erl a dialkyl ester thereof or a'mixtu#e

thereof with the above-polyether polyol.
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SF-173124 emul si fying agent. Exanpl es thereof may
sp—173gl ude al kylaryl sul fonatg; al kyl sulfonate, dialkyl
sul fosucci nate, -
pol yoxyet hyl eneal kyl aryl phosphat e, pol yoxyet hyl eneal ky
| aryl ether sulfate, alkylnaphthal ene -sul fonate,
ol yoxyet hyl ene 5 styryl phenyl ether sul fate and
[OO3§IkyI sulfate. Two or nore of these enulsifying _
"agents may be conbined for use. [0050] : KnoW |
cat f bnEegampliksi byi hpeagehyescan heidsegoagolhaay lnclude
cationic agent. Exanples thereof may incl ude

thosBDHeSh kidd Y B@d&@lgaﬁ%aﬁﬁlrﬁa%etﬂearle%% aﬁlaklylr%tﬁal% ¥bmine

am ne and salts thereof, dialkyldinmethyl ne an

f i azoI| andg.saltS there
e T e el 2 AP RaE AR RbRE urk Sy g gamine
"t hereof,  benzy I yr|d|n|un1and salts thereof, alKkyl
Eﬁ??‘?&?ﬁhﬁﬂf\e&ﬁd %Iaff@n@herté’of Ehd mwyorwb@hwéneof the
al kyl benzyl ammoni um and 15 salts thereof. Two or
polyaeterofitchesenemabsiibyi pgoagent sarmhyrdez conitieshf 6n the
use. [0051]- Known anphoteric enul sifying
poly8gest sr CaAt Pen UseH-BSchhe anphoteric emul sifying
agent. Exanpl es thereof may include 20
[003{jlw-diWBthyI-hLaIkylrhkcarboxynethylannnniunbetaine,
N-di al kyl am noal kyl- ene car boxyl ate and '
) N N—trlalkyI-N—squoaIkerne ammoni um bet ai ne. Two
FEapPleRsde t BMAGINYPRYY A4t % I REYUBE @Hs alebained
for use. SF-173125 [0052] . In order to prepare
by caored yeimerinised polyherpeakbatmomvent itenyirdene hydroxyl
urethane resin is emulsified by the usual nethod. For

grougexaipl eonwhenot Bevasi orienselds en $i Sy &igh i et Q@Pﬁlate,
emulsion is 5 prepared t he polylsocyanates conpound

hydrd d carhaxylic acid
Y Irjég%%hﬂwginégﬁ%? gyn?%é%k% anﬁcrggyﬁﬁhte their
a carboxylic acid

' t ed - I h
corr IS 19 P A y”e@aal"é‘iv' I20d VERGH St phes pBYheracid,

is neutralized with al kylam ne and added into water

- methagiy ldfulasid etf WeelandSURTE chai n- ext ended by a

pol yam no conpound, thereafter, the residual organic
[0034olvent is distill-ed off and thereby the
ur et haner esi n-contai ning emul sion is prepared. [0053]

yr@]g) %@arﬁ’;@lé@%@fﬁé W%Ja%%d?factc@qb@hgbTgna%pyhéigaeaaﬂose
obtained by reacting one or two glycdls selected from the group
consisting of ethylene glycol, propylene glycol, 1,3-propane
dicl, 1,4-butane diol, 1,5-pentane diol, 1,6-hexane diol,
3—methyl—l,5—pentane diol; i,9—ﬁoﬁéhe diol, 1,8-nonane diol,

neopentyl glycol, diethylene glycol, dipropylene .gly.col",

1,4-cyclohexane dicl, 1l,4-cyclohexane dirﬁethanol, bisphenol A

~and hydrogenated bisphenol A with dimefhyl carpenate, diphenyl

carbonate, ethylene carbonate or phosgene.
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15 adhesive primer provides good bondi ng between the
sp—194Rstrate such as plastic {gnses for eyeglasses and

the photochrom c | ayer without deteriorating the.

coating properties in applying the photochromnc

coating agent on the prinmer |ayer. Although the

adhesi on on that occasion is higher than the adhesion
(003®%l t hout 20 having the prinmer layer, it is sonetines

| oner than the adhesion by using a priner of a '

noi 31 Wngurdng ft ype nulethaies £ e siikandependi mgl e theuid

ki nd -of urethane resin contained in the enulsion. The

rubbBE8S @Rk ali R¥BNteIS, havs, heen st UQL@QdP@n%P%W %Blﬂﬁﬁgled by
\'

resins contained in the emulsions Iin order to so

. DE obl . JAs SF-173126 result, they found
c0po§2§§?ﬁgéﬁga§£%%g%?P8 Vﬁ%gtﬁgﬁgkaEFgﬁp i s introduced
into the urethane resin, it is possible to obtain the
(0033Hhesi on same as that in the use of the prinmer of the
noi sture-curing type urethane resin. 5[0054]
Fi (&) | Exatmbéepr esentchienvent oo se tioane bhatyohi ghay include
adhesi on strength can be obtained stably in the case

poly®fs bsivig A8 3hesineLBRENE! oGSl i NG t Eﬁaﬁlﬁleéi Pthose
cont ai ni ngt he urethane resin having at | east one

I el ected froma silanol _gro a _group.10
vay IR FERFauel i Pahof 95t obb” byt 015 Bo1vol,
an acryloyloxymgrouE, a_net hacryl oyl oxy group_and :
Polyehoky §PoUPL #¥d LSiHELhER Rifed veohwol oclkeehi chaving a
coating agent such as the agent containing an ami ne _
moleqgohpounde{fbot exdnpl 20 antoe GOMPoundsiot heti t habeyanate
hi ndered ami ne, such as triethanol amne) , as a
grouPhed 0 OTA ¢ chaerRAld REvaggnit 12”4 t1hes e filate roups
~exanpl-e, the substrate and the photochrom c |l ayer gan
: e ' ctari n ith firm si.on resistant
in ongCn8TLLE12C10L | holRARoRL Tt LS BAFIE"H PRad &% BBhous

Secaondl y,. they found. that when an adhesive priner
of l%%ﬁr#h?%%%ﬂngg;%ﬁﬁﬁ%}%hn%%h$%¥%iE%a% Ur 8t hane resin

havi ng at | east one group 20 selected fromthe
[003&]cryl oyl oxy group and met hacryl oyl oxy group anmong the
- above specific groups is used, the high adhesion
stuengkhmsast a6wihel abover Gaseseapolooneahh #ak WAxed in
usi ng not only the photochrom dcoati ng agent
: i i t ' ]p&ggpp t 4 t :
addlt%%g{g%ﬁfg%%é&ggggpﬁgjagentq$ggggf$%%$%%éggﬁﬁ?%ﬁds'
F-173 Therefore, in the.

c ound. 27. [ Q055 )
pgggg‘géestF heor %‘éﬁl{ogi T SELGNE PeipPdfeRrBdlnel ude
‘ use the prinmer which conprises the emnulsion
glycodgntmian Agra tireetiiarbigtelsim davvalyestieastobnel grouph as
' selected 5 fromthe group consisting of a silano
ethyleneupl yeo bf euiprsdratd §10top; epasigithhrsd Hanol, Of PUitane
by hydrolysis, an acryl oyl oxy group, a
: 1-h ) XYy 4Qr-0up+ apd, € QUp O h :
oLt T rat i adhog: Jotahs: aufy o & Sodprage dio
1 8_nagent cgyﬂﬁinin% an aniqf coppound ot her than
r STRRERREr e Hiime, PERERTEY 1 r i BtHaNH  aRiRERYiENgs glveol,
. described later, is used. Anong of these, fromthe
dipropyéapsi @l ystoleask dfenehofiasaneedipl g flurdtmrclohexane
- preferred to use the enul sion containing the urethane
dimethasbi, hplw&gr at, |16t ONE OF puppsekest @bd B d/thritol.
silanol group, a group capable.of preparing a silano
Moreo@EPUPi PY; BydrOLysi 8. « gng Lrli/tgﬁf!a&)fé/l rO4D n%}go% 12ch as
- met hacryl oyl oxy group, and it is nost preferred to
use the enul sion containing the urethane resin having

at | east one group selected froma silanol group and
an acryl oyl oxy group. [0056]
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Furthernnre, when the photochrom c coating agent free
m 20 an am ne conpound gch as triethanol am ne,
as escrlbed |ater, is use it is preferred to use
t he enmul sion contalnlng the urethane resin havi ng at
| east one group sel ected froman acryl oyl oxy group
and a nethacryl oyl oxy group. In this enulsion, the
a mefleathahe # estimemay, f probenciave hattdredst, dhestgrdiexanol,
sel ected SF-173128 fromthe group consisting of a
laursil analor@oup, s=@rQuUP 2a2RAkJ1e of preparing a silanol
group by hydrol ysis and an epoxy group. Wen the
{Oogyyyloyloxy group and/ or a met hacryl oyl oxy group
coexist with these groups, it is preferred to coexi st
mﬁhg the 5 silanol group because of ease of
ma Fac%ﬁ@ar{eoos?fm contyhee@nddint ENof wdsdon has a
speci fic groups can be represented by the total mmol
IHOIe@ﬁlltarres@@peénﬁmbegraomgmmbaenedian:memﬁg: Jobfitheeferably
. urethane resin, wherein total.mol is a val ue

- fromd®f @ micBed dny, b@odl yheigikdihe: dotm) rpgmbero,afod P8 200, 000

speci fic groups contained 100 g of the ur et hane resin

fromb%%g\l\%qn% QETE%)?%d%Eg Méﬂ kylb%%wte A6, QH%tp[ﬂ?i}rtlerb&ayer

e spec ups ar contar ned
gé% referably fron]O 5 to 200 nmol/ 100
Obtaénﬁ ﬁ@Q.RPOfp%WF%Im%ﬂ%tp%%yee%abwornrbm Yiggpoint
100 mmo1l/ 100 g-urethane resin. 15 When the urethane
thaty gBenphimentl 4 weas tolorel nrd uproel gotred Bxomldrent adhesion
acryl oyl oxy group and a net hacryl oyl oxy group, the
and Ri@hindtfsd hesaghoups irsnprabergbkyelio8td248 8%in has a
mmmol/ 100 g-urethane resin. Mreover, when the -

i il R SRS R o
0.1 5
S AR R T .,

._equivalents on the basis of a functional group and an
usm%ﬁoﬁ?@%@%@%@@ @mm&bya@g itve ¢mnision.and drying.
[0058] SF-173129 the urethane resin, it is possible

[0046¢D enpl oy the follow ng nethod. That is to say, the

nmet hod di sclosed in JP-A-H9(1997)-12864 can be used

asrd ke dept REdeRf 1 & NELOLNS | N8 8n $hd aRAl; Or ql{:p 1§ngs§ent1al
group capabl e of preparing a silanol group by

r Ln_t.he.above reactin

that s R PR s e gl geh G St has
|n one nDIecuIe (conpound A), a conpound havi ng at

an 10ndgs P HRn T oy St o JHNI0AE Fbleecilie Geomrpouading
B), and a conpeund having at |east one active

a suﬂﬁp@mog&ﬂigeoﬁpncam@blaemhlsa&@ﬁm@gfwhthiah)lQaSth@nﬁesin
i socyanate group in one nolecul e and _

structure, or the urethane resin is forcedly emulsified with an

‘emulsifying agent. From the viewpoint of maintaining the good

wet properties of the primer layer to the photochromic coating

agent for a long time, the urethane resin contained in the

emulsion is preferably the self-emulsifying type.

[0G41]
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I b a hydrolyzing silicon group (conpound C), the
3 hane resin having a silgnol group and/or a group
SE %gggbleKOf preparing a silgzbl group by hydrolysis is
prepared. Specifically, after an isocyanate
term nated prepol ynmer having a carboxylic acid
structure in the nolecule is synthesized by reacting
a IBiepokyiseoy anateé cconpou itk (icenpasndt B)e aarpekydhnct ion
(conpound A) and a polyol having a carboxylic acid
whi@f Q¥pedeimUNd nA he tha MILNAOI YiIBS: dP u?%‘t‘h%ﬁl&! cﬂj ig not
e

with al kyl am ne and the resulting prepolyner is a
t.hen, the conpound, C

i ; ter . | si-fi ed, an .
par{%%gﬂa cﬁaﬁﬁﬂggfén S 1SH aﬁs§%l&5datﬁﬁPEPnOFanQ?%ﬁdgrouP
h 20 the _chain, .and then the organic sol vent remained

BVING Bighi PHEGNOFY %hel t'rebyRttheapminlsi oA eownial Avhyg the

the urethane resin having a silanol group and/or a
uretdemep regpablie whtprepaPiafeaablkasokmgl e8pobythe group or

hydrol ysis is prepared. SF-173130 [0059] As the

 the s0oROUNESp htel 8 HRELHEah LQ ML @r&&(;grh%]ﬁﬁ#%% anionic

silicon group-containing conpound having an a
QU] n [ hy; n gro capabl e of reacting
sur R BRIk L B SER0ED R bR g 2o by 1By
rou S a hydrolyzing silicon group. Exanples of the
gro‘%@oﬁguﬁae&f éalaﬁ?]zl- & et DsaniAsyloppi ner s 2kt hoxy amine
silane, y-(2-am noethyl)am nopropyl triethoxy
saltsi| angroyp (l2=wahneoet iyl ) emi o oprofyde ret tyte diureithosy such
si | ane,

as a)hrf@rayNoebiny banhnopr ppyk FRERY | i RId0XYsid 8N¢rod or an
y- am nopropyl tri met hoxysi | ane, , :

- Y =a5i ropysl 1.y ie i;l.a -.an.nopropyl . met h

o R & Ry LR R ST RER S Yun T W s o

an adigthox si | ane. Cf-tﬁgse.conpounds, it is preferred
T UsE THe Cofpobnd YHaflMhagCalr PBRst O idredet isvd fonic acid
hydrogen groups. \Wen the conpounds are used, the -

Saltﬁy%oﬂ/lzﬂ?@%ff%w e b psahhs be MBrintateduc el rinalsion
the internediate. part of the nolecule of the -

contpohyng etfftanel feemnlandytihe Propriné e®sSUCHa@8ng the group
weat hering resi stance and sol vent resistance are

or th8PReWed.c e gompeungd s used é@r%c@@gglvéu%pﬁgtion,

that the proportion of active hydrogen group in

lyzi Si. i can _group-contai ni ng conpound to_20 )
esPe#%éﬁf éfn}sﬁgVéﬁ%F%a'r8g%y§na?ﬁ%ei%%%%éﬁgf@rboxyllc acid
" term nated prepolyner is preferably fromO0.05 to 1.0,

in thipphgepheprerdiyn G 4G ur a9 Dosbprahen wred, because the
acryl oyl oxy group, a nethacryl oyl oxy group or an
emu;sion has relatively high stability and the resulting

photdchroﬁic lens has good durability.
[0042] |

In the prépar‘ation of the self-émuls‘ifying ‘ure'thane -
resin—containiﬁg emulision, an introducing method-of the group
having a éurfacemactivg function typically includes a method of

reacting a hydrophilic group-containing compound with the
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way (SRR

SF-173131 epoxy group is introduCed as the specific
syp-19/oup, a conpound havi ng a2&ern1nal hydr oxyl group
and an acryl oyl oxy group (processed conpound D), a
conpound having a term nal hydroxyl group and a
met hacryl oyl oxy. group (conpound E), or a conpound
‘ having a term nal hydroxyl group and an epoxy group
1soqyEameusd oPP oo nisdd ling sleagewid tdred compotdi G hid with a
t he above nmethod, and a residual isocyanate group in

neutmhei&aa@yagahe,péaBotMaEébysﬁrépagﬁﬁg ﬂhéhgfgﬁpt?F atomic
e .

term nal hydroxyl group in these conpounds. As

gr ou%SﬁEQEH@S aDs@h¢ sEe gl("g%til“%acfr%{cg:ti%nconpounds wher ei n

(et hyacryl ate nmeans acryl and/ or et hacryl at e,

{004§TCh as o

=hydr oxyet hyl acryl at e, 2- hydr.oxyet hyl net hacryl at e,
pol yet hyl enegl ycol (et h) acryl at e, pol ypr opyl enegl yco
( X E @&I@geﬁbslybdﬁypéhégbygmo@maﬁ®numﬂqﬂﬁﬂeﬂompounds
pol yt et r anet hyl enegl ycol (neth)acryl ate can be used.

may #sclide borpompentalingl ¥#€i1d0 st $okbkEeL vBOh Y@t §&d ¥ roup
ether having a term nal hydroxyl group and

in th& i peidyiol pro HPA\VQ%%%}L@E%JGL{H%?L@%@pu%UE&ChDaS a

term nal hydroxyl group ¢ e “use
carbd 2 f are used in“gn anount such that the proportion
ArbOFYL I HP AL Aydrok§Tigr 86pdi HEPHE: cEnFHdA@BatE group, an

resi dual 20 isocyanate group on the isocyanate

. EPOXY F WAt @E Pprepbyyneralkyperéegablip-from 0.05 to 1.0,

-more preferably 0.1 to 0.8. [0061] The anpunt
.[0C4%9f each of t:he specific groups, which are introduced
in the urethane resin, can be regul ated by

CERlld NG F Shd Bi3obhe; amoynt, gt .of th
conpgngs Cto F used. OOG%?D& EuB C?ﬁggﬁﬁé haﬁgmpgqnds
din the | sion used in the process

. emul 0
e pres f%Wh%eﬁ??%ﬁ}?@@{?h%l%%OVEOEBQEP@Fc such  as
roups 5 and noreover, preferably has a crosslinking
2-oxyGthiduse s egisy Pg&@PilngutlﬁP@éﬂfﬁﬁédir opal fopenzoic
four-functional polyol with an isocyanate group.
acid,[- 8083psuccinic acid, 5-sulfoisophthalic acid, sulfanilic

acid, 1, 3-phenylene diamine-4, 6~disulfonic acid or
2,4—diaminotoluene—5-éulfonic acid, or derivatives thereof or
éolyester polyols obtainable by copolymerizing these compounds;
éarb.oxyl group-containing compounds such as 2,2-dimehylol
propionic acid, 2,2-dimethylol butyric acid, 2,2-dimethylol
valeric acid, dioxymaleic acid, 2, 67—dio£<y benzoic acid or
3, 4—diaminb be‘h?oi_c acid, and derivatives thereof; and carboxyl *

group-containing compo-u,n_ds‘c'ibtairied by reacting an active

_hydrogen group-~having compound with an acid anhydride such as

maleic anhydride, phthalic anhydride, succinic anhydride,
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The emul si on contai ning such a urethane resinis
SF_ %é ilable 10 commercially or as a reagent. Exanples
% eof are as foll ows. [O%%4] (1) Exanpl es of
the urethane resin enulsion free fromthe above
speci fic groups are Takel ac W615, Takel acwW6010.,
Takel ac W 6020, Takel ac W6061, Takelac W511,
trimfdkeltde W 40bydTakel acAS5 Witk 1Takel acaW@dbide, and
Takel ac W512A6, Takelac W635 and Takel ac W 5030,

derifBRYRAG! HhedebY .M 5yiL Lhend 20! yuretbanes,
erland BayhydroF PR135, Bé§%§df%%%§ﬁ§@o¥?sg§ y rokgg§Z5FSln

ydrol V2152952, . Bayhydrol VPLS2341, Bayhydro
el oy AP Ibbe BayRBrAOm it B BIs can be
PT241, manufactured by 20" Sum tono Bayer Urethane -
usedoginglyqor] agesprbination pf Exanpresost khadgret hane
resin enul sion having a silanol group or a group ‘
[00464pabl e of preparing a silanol group by hydrolysis in
the urethane resin are Takel ac W5- 5000, Takel ac

SFrd 73433 \WerR10Qs Takehgc Me=400Q.,fakel a%o%’a@?ﬁég an

manuf actured by Mtsui Chem cal s Pol yur et hanes,

- ( Exanmpl.es of urethane resin enul sion havi ,
an1obBOBE At 7 6B B R o o8 Srilerh PoglBagr ool 2onic
conpound in the urethane resin are Bayhydrol W
grouRp| 528D P ISR DL OVUYPL 82082t Andl BRyhyareituMn order to
VPLS2317 nmanuf actured by Sumitonp Bayer Urethane | NC
diss$¢DO67] ck0Thdispethane a esrrscantagni ngplgmisitmdisedesin
as the priner in the present invention may conprise

'satiébﬁcﬂbﬁpgysing medi um the Urethane resin and the

emul si fying agent optionally used, and further. nay
1004 pnprise inorganic fine particles. The enul sion can
ave i nproved surface hardness by containing the

inorganic fine - . o o L.
Xdmples of the neutralizing agents may include tertiary

amines such as ammonia, +triethyl amine,  triethanol amine,

triisopropanoi amine, trimethyl amine or dimethyl ethanol amine;

alkali metals such as sodium hydroxide, potassium hydroxide or

. calcium hydroxide; and hydroxides of alkali earthmetals. These

cérl bé used singly; or :;Ln combination of two or more kinds.
[0047] |

As the emulsifying agent used for emulsifying the urethane
resin forcedly, it is possible t§ use a n.onioni'c emulsifying

agent, an anionic emulsifying agent, a cationic emulsifying

-agent, an“amphoteric emulsifying agent or a protective colloid

type compound which’ comprises a surface active agent such as

carboxylic acid methyl cellulose or polyvinyl alcohol. Tﬁese
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15 particles. Exanples of the inorganic conpounds
S 1g%ristltutmg the fine partégles may i nclude silicon
oXi de conmpounds such as siTicon dioxide; alum num
oxi de conpounds such as alum numtrioxide; titanium -
oxi de conpounds such as titanium di oxi de; zirconium
oxi de conpounds such as zirconi um dioxide; tin oxide
emul 3@ fyonporgrlst sualy bs el acdidsedd;c ahd @m@lm @xitgeining
conmpounds such as antinony trioxide and anti nony
the Pent-aaxi 06l £ RHd helefizte rbsia. preferneed ihe yseptheies of
inorganic fine particles having an average particle
f
e e gakT 8 P e sar T e P ek Fahud ving
F-173134 colloidal silica or various sols
omercially. The enul sion
cont ai nst hei norgani cfi neparticlesin an amount of
[004Bfeferably not nmore than 30 % by mass, nore
preferably not nore than 10 % by nmass based on the :
t Hrebwiresen 0bni Be el Si OM.nd[ 8968t s can beAsutd€ as the
nmet hod of forming the priner |layer on the surface of

nonlgﬂlepténﬁﬂ|51%'§kr1e Sglr §e9¥ appﬁxélgguﬁggetw LR MRde frmyge

t he urethane ont ai ni ng sion, it |s

referred to a nmeth such.that the
ooy RE Sy St Pt e LRt a2 e o iy ehy skl ane! me o gy L ene

is applied on at | east one surface of the optica

agen

‘alkybeistF atrolark ey e rmial leomivrantes faioh pes vk ethy lene

di spersing nediumor the like in the enulsion are
polymxm@mmp@bwn@rw]ky1§KEM§ﬂeﬂ5éﬂ a@mbydxydﬂﬁylgn@eglycoi
made fromthe urethane

- polyoxyethylene polyoxypropylenegiycql, polyoxypropylene

glycdl,’polyokyethylene aliphatic acid ester, polyoxyethylene
sorbitan aliphatic acid ester, sorbitan aliphatic acid ester,
glycerinaliphaticacidnmnoester,sucrosealiphaticacidgster,
aliphatic acid aikanoi amide, ley0xyethylene alkylamide,
polyoxyefhylene polyoxypropylene_alkylamide, polyoxyethylene

alkylaminoether, - polyoxyethylens polyoxypropylene

‘alkylaminoether, polyoxyethylene acetylene glycol,

polyoxyethylene polyoxypropylene acetylene rglycol, alkyl
phosphoric acid ester salt, acetylene alcohol and polyether .
modified aialkyl poiyéiloxane copélymer. Two or more Qf these
emulsifying agents'méy be combinéd for use.

[0049] |

Known anionic emulsifying agents can be used as the anionic
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' [005?3

resin-containing enul sion on an optical substrate
- fgh as a plastic lens substrate or the like, a

ﬁ treatment for the subst?éte is preferably carried

out before applying in order to inprove the adhesion.

Exanpl es of the pretreatnent are 20 degreasing

treatnment by an organic sol vent; chem cal treatnent
emubyl Dasie ageebus Eseliplieanstisecho AsmsodiinBiatdeaikylaryl

-aqueous solution or potassi um hydroxi de aqueous ‘
sul Sl aitd on, éyiﬁyr'CSQQEQHQQQQOUQdﬁgﬂqunL A1 fosuccinate,-

hydr ochl ori c "aci d aqueous sol ution; polishing

o T o418, 2 A SO, 20T GLESTR LSRN

pressure plasma; corona discharging treatnent; flane

| ethek cERAEAES, ard AN TGHSHE A e neHL EOARBAG tihekgoxyethylene

pretreatnments, it is preferred to enploy the
styrdegpéasivig theeatsne i tiky aad arlgani susakvent , TéHecr more of
- alkali treatnent, 5 the plasma treatnent or the
the2OlONA sAir5Ehar st GalyTBM . S04 ddLatdEnts Py
conbi ning thése treatnents fromthe viewpoint of the
hesi on of- the optical substrate with the priner
yer. Because of high cleaning effect for the
surface of an optical substrate and a high effect of :
r eFBOVRg CRaterniisl ekl Th ek BHENEO s@pedraanesed as the
wor se, such as foreign bodies present on the optical :
catisobst ngeetsurBeameplées tlsermst mpaefatclaidid andisea TRE amine
optical substrate with warmwater for renoving al kal

‘and GNMRANEHSred¥ | €R1RYERIAGUSIAY il LQ%&OS%%HH%%%&,
e

sodi um hydr oxi de or “potassi um - ydr oxi

i S R TP E R

‘h thg ur et hane resin enul sion on the surface of an
STEBLY cAM <Y hBsPEYtle HRE B! pAreFetlarY yaFPARi el and salts
may i ncl ude di pping, spin coating, dip spin coating
thergpt ot prorz e tchods! irGfun kesesatiie hiee hodf pfa 9piIn pR@idinium
coating the urethaneresin-containing enulsion is

-~ and gulafeeablechecanis A yenatdtlg, fdddmhayil BEngd92hmmonium and

appear ance can be prepared. In the case of "applying

o160, BEACRT B, 5048 SO0 B 00 1 MO o v

on the optical substrate surface, and thereafter, the
combiE? f%r use.

[0051]

Known amphoteric emulsifying agents can be used as the

amphoteric emulsifying agent. Examples thereof may include
N, N-—dimethyl—'N—a}_kyl—N—éarboxymethyl ammonium betaine,
N,N-dialkylaminoalkylene o carboxylate - and

N,N,N~-trialkyl-N-sulfocalkylene ammonium betaine. Two or more

of these emulsifying agents may be combined for use.
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SF- 173136 dropped is spread over the overal I surface
Sp- fM31h centrifugal force by %gtating the optica

substrate at high speed and~al so extra primer is

removed by scattering. This application is preferably

carried out for obtaining good appearance in such a

way that while 5 rotating the optical substrate at
[005Eow speed and noving the nozzle faced to the outside

in the radial direction fromthe center of the

opticaale rstb $irfetzer d 1B e A HEQHINEY e F&e@%ﬁ@ﬁ@rﬂreﬁ&;on,

that the priner dropped draws a spiral form and

fien et Lo f .t [ he ubstrate
the e et h o %s%és‘l%%?% 9@% éﬁpf@. A5 s For
imer, with the spin coating net 0 the prinmer is
exam@iaul“é@%ra RAY BN C\I S oY 3t T p5ed S Shhener apysion is
from50 to 300 cP, nore preferably 80 to 200 cP,
Prepéé@@lus@%mbmqwaﬁawn@o&n@nmcarlrﬁlcmvectknessammlth
be easily prepared. The 15 regul ation of the

pélyulsa:t&SIcTa)tbbad’ylb_Q: aendugt®eb-bya¢0angid1g,dhe ok Mg s i ze an

t he amount of the dlsperS|ng medi um Furthernore, the

f ut r f the .
seocBUIRCE] CRIRE VAPl AN R 1 i
bstrate and ot her conditions

eed of t opti cal
Strug §rﬁeiﬂétgﬁﬁ?p %é%%ﬁfﬁlnﬁnpo tHe ki Har Mreotraly@er is
primer and optical substrate used. In the case of
neutlac‘pblr yeAg ittheapkykaningdmpaddeidstost iy tefr dndemQstidied,
200 cP at roomtenperature on a convex |lens having. a
and tdieanehef neéxTonduy byt aipH Ipfah&id edmpbeueth| @etdrter, the
followi ng conditions. Nanely, the

residual organic solvent is distilled off and thereby the

urethane resin—dontaining emulsion is prepared.
[0053]

The use of the urethane resin-containing emulsion és ah
adhesive primer pxovidés go_od bondiﬁ_g between the substrate such

és plastic lenses for eyeglasses and the photochromic layer

‘without detérioratihg the éoating properties in applying the

~photochromic coating agent on the primer layer. Although the

adhesion on that occasion is higher than the adhesion without
having the primer layer, it is sometimes lower than the adhesion

by using a primer of a moisture-curing type urethane resin,

~ depending on the kind of urethane resin contained in the erulsion.

The present invéntors have been studied on the urethane resins

contained in the emulsions in order to solve these problems. As
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application is preferably carried out in such a way
that a nozzle SF-173137 having an inner dianeter of
SE-¥tdm 0.2 mm to 1 mmis us@l, the flowrate is
regul ated so that the output linear rate of the
“prinmer is from30 to 200 cm's, and the nozzle is
noved fromthe lens center to the end at a rate of

a rds$iam,3 tth%yGf@'ﬁh@”thgﬁewﬁ‘@ﬁzéeéﬁe@ifigrﬁp}lé{tf@ﬁfggogl{%%p is

while regul ating the nozzle position according to

- shi 0 that. the di stance between, the nozzle.

int BT IRED 8 L RSt ST o 15T S <2 2Bt Ein the
preferably 1 to 3 mm At the tinme of dropping the

adhesdiofer SalRe 3%t ahPhg Hunbdre olisenecEpithé s ppriaker abfy the
regulated within the spin rotating rate 10 of from 50

molsttored@uwrpmod egyerdiung thanthe dsdns, di aneter, the nozzle

di aneter and the outputting rate. Wen the primer is
[oosappl i ed on the surface of a $75 mmlens by such a
nmet hod, the primer |ayer can be forned on the overal

l e ace, using. the priner in smal | unt, of ,
1 BT OB fiiaRianpele it it debesion
of the primer coating filmformed on the surface of
strepgeiopei & obtipdnedtetakhe gy thercragaf teinsdanfaddesive
drying has a thickness of preferably from0.1 to 30
primpy mpomerpsehgr abkyethuleidh gonthuntiher nmore yeefenablresin
'5to 20 9 Rmfromthe viewpoi nt of having good
havifgtd €aleoBgeE d s R 12803 0P fbONdiNG, A SQS{IFL easbroup
of the prinmer layer with the photochromc coat Taye
iy i onal | ed on the,layer. From the vi ewpai nt, of
capafpLl 5, ol PRoc S5 oMY Lo EPER b ¢ M ihuntrey a0
are_substantially absence in the layer. SF-173138
acTyi@pyary 9roupr, & Rethachy savitPrBrIER e é8sl epoxKeroup, and
_ present invention, after the urethane resin enulsion :
usingy jarerdhesdppl Pedtbohtbeiabovet mmreyent isqoehdas the agent
conmponents such as a dispersing nediumand the |ike

cont &t ®ibg lenan ede Rvrghiorinty (88d d:henely, bhenhrddMioddehther
may be formed. The drying conditions are not :

‘han | Gl I @ - RY i th_heati .
than e et RS R s Rl 5 BB P
Specifically, it is preferably carried out at a
coat PREHIHr S GhPTEYo 50T TOATEIC! eat SR Ta tfoped the
referably 10 for about 15 m n because of obtai ning
phot4ghreahedyRr [GOV4Pe( PHdtictirerdei kvabndedgentth firm
In the production process of the present invention,
adhegiron e spsitret t ayekeheretesd dien s Haceial dhehe like.
optical substrate, the 15 photochrom c coat | ayer
Seco [ r.es ayer [ ,
ook e empbara Tt e ies TR RE:hEE foppe rom
an_emggat Iq¥er is forned in such a. t hat the _
Bhot SRITOHIE RGH FritF SIS F6 Sk # Eth® it Hea B er aroup

| ayer and then cured. [0075]
selected from the acryloyloxy group and methacryloyloxy group

among the above specific groups is used, the high adhesion
strength same as the above case can be realized in using not only
the photochromic coating agent containing the amine compound but

also the photochromic coating agent free from the amine compound.
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20As the photochronic coating agent, a photochromc

coating agent usable in a conventi onal coating
SF-Inktlhod can be used withoutZparticular linitation as

long as it is a curing conposition containing a

phot ochrom ¢ conpound and a pol yneri zi ng nononer.

However, fromthe viewpoint of the photochromc
[oogwoperties, SF-173139 optical properties, and the

sol vent resistance, scratch resistance and adhesi on

of T‘h@%@%%ocﬂﬁﬁ r@(:eer ’s o% {ﬁe Epr ef er rteQn%%n%ign, 1t is

coat i ng agéeht conpr ses Ca ol yrer

an oner excludln NONONEr s haV|ng a S|Ianol %rou
pre AS§r o cfpta%qeet oFpFapaTIHRY %5 | B8l Faid sion

group by hydrol ysis, and having a nmal ei m de group), a
contgdmpownd havthgna skebanohagiogpaolcasgrouwp capablselafcted

preparing a silanol group by hydrolysis and a
fromphakoehboni €o0£9MPOLAE 38 £Ssenhhal & neéﬂgsrddb capable

speci fic anounts, and further, optiona

o PP A L I PR 4 L.
ts of ITnternatiagnal Publication Nos.

a meggf‘ﬁﬂ BY1oBY/ B507P52BRASPSFH197I7P §HO7E; CE}(é?Ifhﬂlé%l that
- of the radical polynerizing nononers used in the 15 -
the plibesdveomheteodtian) agertt exel adeny raditeahing an amine

pol yneri zi ng nononers having a silanol group or
compbandngthe gr OtiPn CRDABE ecaf aii £PAT §ich & $it ANAIhHQURmi ne,
by hydrolysis, and "a radical polynerizing nononer

as d@::atyfﬂg% l%legl nigq.lfgé’@ur)ﬁg?@rﬁﬁ Bglﬁi‘fjegs from the v1ewpoiﬁt

trinmethyl ol propanetTi net

rof etargllepeéi,éyl o'%ﬁf&%ﬂ%%gt? ryI aﬁ}]&ﬁbﬁre preferred to use the

tetranethylolnethanetrlacrylate
emul g i PREGHY B Breh anet ur@thwen@ﬁmbawnamwllaaet one group
pentaerythritoltetranethacrylate, SF-173140

- seledipdnfaenryd Hilahbexacoyb ate, grsed hae® igg@®breparing a

tetracryl ate,

silaHb®t hanagl i 99”@598%@@%9@”%1@ %dﬁy@%hy@%‘%&l | gPBBEL and a

hexacryl at e, polyestero |gonerhexacry ate,

methgeﬂ(!l?g{rf&%g &%8'11%' h(iicré/l %tseknost preferred to use the

emulsion containing the urethane resin having at least one group
selected from a silanocl group Tand an acryloyloxy g-roup..
[005¢6]

' Furthermo;‘e, when the photochromic coating agent free from
an amine compdund such as triethanol amine, as described later,
is used, it is preferred to us.e the emulsion centeining the
u;ethane resin h’airin_g at least one group selectled from an
ecryloyloxy group and a methacryloyloxy group. In this emulsion,

the urethane resin may further have at least one group selected
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5 triethyl enegl ycol di net hacryl at et
tetraethyl enegl ycol di net hacryl at e, ‘
SF-}%3%r opyl enegl ycol di net hacf§l ate, bi sphenol A
di met hacryl at e,
2, 2- bi g(4- et hacryl oyl oxyet hoxyphenyl ) pr opane,
gl yci dyl net hacryl ate, 10
from, tArebigebhpachnkoxkoxypekyst Byl ensgl yeohpheayl ) pronRalsn1 e
havi ng an average nol ecul ar wei ght Of 6 and
hyl.et her yl en I | nethacryl at.e_havi ng_an
of e S IR TR B SR AR R 6B e Ry o -
of these other radical polynerizing nononers used in

When neh§ ngeRYit BN PEYNoITPdl t RBGY &K y2 | PRTFDEEIYleYlexys group
- preferred to use these nononers in an anmount. of from
coex@tt 910D Shdye mussypparit d arkye4@etiot80cehystassth the
based on the nass of the whole coating agent. [0077]
silaneanghkespobethaseomFOWRGs BAVIGuE sSitharol group or a
group . 20 capable of preparing the silanol group by
[Oosﬁgdrolysis are y-nmet hecryl oyl oxy propyl tri net hoxy
silane, y-nethacryl oyl oxy propyltriethoxy silane,
y- et hacryl oyl oxy propyl net hyl di nmethoxysil ane,
( 3TBe r Mok ydF eI e TRA YT HetHBURS |Gafe be represented
(3-acryl oyl oxypropyl ) net hyl di met hoxy si | ane,
by tigF-tont31l4 mme3- at r yheyé oxymriopid ytrougtshopysialiare, in 100g of
(et hacryl oyl oxynet hyl ) di net hyl et hoxysi | ane,
the uBéteany Ireyioxy mehylitr tethoXxysdl anfa value determined by
met hacryl oyl oxynet hyl tri met-hyl et hoxysi | ane, 5

- | X vl di yl Y . Sj nd ., .
o O TR eGPy PEr ok &1 T0e ol vHalTGh 100
: fgge amount of these conpounds used in the invention-

9 OL L8NG MG CFSAN PYIFIPIFEEC | § UERSTefBA By F 0 Ligeny. the

~ the conpound in an anmount of fromO0.5 to 20 % by

quotf@Rs, Ppat@Peul afigse specdfdsbyredpaassehasatadnethén an
mass of the whole coating agent. [0078]

. amoulkanpbesfetabhe fadinc@l5 pel yoorhmd DYl MORPABFSthane resin,

-containing a naleimde group may incl ude

o aat . . o .
partﬁcizlgl(%éle %%)f%%ﬁdl%ﬁ@?bﬁ@ksﬂ}cﬂf&mﬁl/lo)o %E%Jhethanﬁge51n.

y1l-5-met hyl- 4- mal ei m dephenyl ane,

- - bi 4- (4-mal ei m dephengx henyl ] pr opane,
When e e e e 5P RE Tyl oo Sl Red P URGST B! £rom an
succi nei m dy1-4- (N-nmal ei-m demet hyl ) cycl ohexane-1-carb
acry A e, 9 mum 2 hBchhBERYley1pKE Preipal the amount of

' ‘pol yneri zi ng nononer used in the invention is not
thesearbupal s pyefiemiabdd, fromiist progf enoedl 00 ROtsthdheresin.
compound in an anount of from0.05 to 15 % by nass,

Moredddddt,l GHbar t e Grdul9: 0 Jrdh iTBSY; Pased-0Pnbhe MBsSS, ok an

t he whol e coati ng agent.

“aniconic self-emulsifying urethane emulsion, the amount of these

groups is preferably from 0.1 to 5 equivalents, more preferably
from 0.5 to 2 equivalents on the basis of a functional group and
an atomic group having a surface active funétioh.

[06G58]

As the method of introducing these specific groups into
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[0079] SF-173142 - N-nethyl di et hanol am ne,

triisopropanol am ne, N, N-dinethyl
SF-aBhoet hyl net hacryl ate and28, N-di et hyl am noet hyl

nmet hacryl ate.. Al though the anount of the am ne

conpound used in the invention is not particularly

limted, it is preferred to use the am ne conpound in

the %&e@}ﬁ%tﬂ{ét J:Qé]blfl ram Py galjst gb&% t/% k@fﬂ{gg%?s ﬁ; 11%%?}@' Nethod.

0,1 to 10 % by nmss on t
caating a he- photochrom
e ek 3a8 oy NG P Hed b P ooyt ARG AREHd) 15864 can
conmpound is not an essential conmponent. Even if using

be URgcaagodts My thgshefobriaredibt engye exébodingrolie sami Regroup
conmpound from t he adhesi ve photochrom c coati ng

capagentbf pheostiid el entaashesoen sppgake 195ienduri BYe above

for practical use can be obtained. The addition of
met}{ a n h f | g ,
a‘%ﬁes%n%%%@%‘é.“?a ooonBlaRl) FEhi LTPRENEEIENE® active
hvddd It of -the 15 adhesi ve hotochron1% coating I|qU|d
y aqpébﬁemb’ﬁ’sg%m%e LGf-FUEnt CRBRBENGY) 1 7 FREPPRBE eV ing
of the present invention, using the adhesive primer
at leafposed igfoctR@adpUT EPBRS conoaienkpbe thke Urestiyened B) , and
- resin having at |east one group selected fromthe
a cosbbandl hgrong #nd e gheupctapallyel-dfgdi eRaubNgapiele of
silanol 20 group by hydrolysis, and at |east one

reac#iQUpPwIehest el%zfg@%%nl§85¥!améltgx%rc9&19ﬁ91 o?iﬁ %lecﬁule and

met hacryl oyl oxy group and an epoxy group

S|on can -he_abt ai ned: MAthO It of t he
2 Y A S e eest o STt (iR e e resin
phot ochrom ¢ coati ng agent can be extended | argely. . .
haVleFJ 73143 B0FPUR 2M5/6F ¢f IURIp MRttedhromfc preparing a -
conmpounds used herein are known phot ochromc
silapodpgurds bychydsoayaaphibopyé§58ederI&ﬁﬁdﬂﬁicallyﬁiafter
cronmene derivative, a spirooxadi ne derivative,.

an iSPchapYane eIl \eal it NG e of IHiG iMde: %%%}yllc acid
These photochronlc compounds are disclosed in

| e; 99 8154, S62(19 288830,
struS%é?E ﬁ|é% E i g%ﬁ%tﬁOnaFyﬁﬁéﬁlég %oﬁb%bgeaCtlng a
1 4/22850 96/ 14596 and 01/ 60811, 10 0SP4913544 and
po Yb%@%é’é%é% CORBAY Y HESIRBHPDEAdsE HALYY premepied Al and
use the photochrom ¢ conpounds disclosed in the
a pogaipghl k2 v | At evardid:unagc Pabldcatioop NozorfHdowGRB14), the
© . USP4913544 and USP5623005. [0083]
prepolymer is neutralized with alkylamine and the resulting

prepolymer is added into water and emulsified, and then, the

compound C and a chain extender are dissolved therein to extend

tl:ie chain, and then the organic solvent remained is distilled
cff and thereby the emulsion containing the urethane resin having -
a silanol group and/or a group capable of preparing a silanol

group by hydrolysis is prepared.
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15Al t hough the anpunt of the photochrom c conpound is

not particularly limted, it is preferred to use the
SE-bhdt ochromi ¢ conpound in adCamount of fromO0.1 to 30

% by mass, particularly 1 to 10 % by nmass based on

the mass of the whol e coating agent. [0084] - 20The

phot ochrom c coating agent preferably contains 0.001
(0030 5 parts by mass of a silicon or fluorine

surface-active agent based on the 100 parts by nass

of at.h a | ymerjz n r npone

Add%ngh%hgbggégﬁgl% a%%uﬁ% é? ?%e92$||co or? P?%%??%%Zlng

1 surface active agent, not onlythewettingproperties

si l§l9“1?§f&1&’ O R 6P9n€PmP§U1 FGVedd Bt 2HiBe ¢heup as an

occurrence of inferior appearance can be prevented
actiyet foirr ogfelre gtriony o pafird ephoft ootramirg pridperdn ess@ryanate

t he adhesion of the cured coating film (photochromc

groupayend hatvinean an&oel sbhg 4e Wyztl'rﬁf'si%l%eﬁt%oup.
e .

photochron1c coating agent. Fromthe viewpoint of

f1 ct,, ont ent of the silic or, fl
Examgle ace” acﬁlée age%?uls p?%?er%bﬁg %#ﬁyﬁhqp%popropyl
parts by nass, nore referabl¥ 0.02 to 1 part by nass
tflmB’éQ@&Yon LokpTisar t sYD{2 neBsngethie) pmdienropyl  triethoxy
- pol yneri zi ng mononer conponent. 10[ 0085] As
silaphe $rKﬁcamlsuethpb}aminupraggﬂtmﬂseglhaﬁmemhdﬁynwllane,
surface-active agents having a silicone chain

~ (24410l Yo kv B) Axaner sy 1) aspdcRydr ophabiernghoup can | pe,

be used MAthout l[imtation. As the fluorine

- Is 15 her.ein, surface-active
1 R B AR s h o P e 0 R AP YA ety +11ane,
thout |imtation. Perfluoroal kyl group-containing

?"amjé‘sﬁ%?%?ﬁg&%rhé’ SLFEGEPE l?y}lléif@uﬁngdiﬂaﬂwqmw aeghyl
oxi de adducts and- fluorine aliphatic polymer esters

diethany sd kit PooSBIs2OSpmstunads exanp$ pseferred to use the

' of t hesi | i conesurface-activeagentand the fluorine

compsumd dvev acy iate lagent tpoebetabkyhysesgen gf&hﬁﬁesﬁnknlthe
i nvention may include "L-7001", "L-7002",

s dnJ604" 2123
oIy, %I@%NE%AFA%EFH%HE@%%E F%/éél\iﬁ&?ﬁ PBYBefcan be

soes AR A ML ERTUS o e

1 Sum_tono 3M Ltd In the us ofthe surface-active
POlyupaiiians wé ef torRd ofththe PEGPRAGE eact $weh agent weptipering
be m xed for use. , [0087] '

- resistance and solvent resistance are improved. The compound

C is used in an amount such that the proportion of active hydrogen
group in the hydrolyzing silicon group-containing compound to

residual isocyanate group in the isocyanate terminated

. prepolymer is preferably from 0.05 to 1.0, more preferably 0.1

to 0.8.
[C0&0]

When an acryloyloxy group, a methacryloyloxy group or an
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5The photochrom c coati ng agent may contain various

abilizers such as an antioxidant, a radical
e e

enger, an ultraviolet y stabilizer and the
i ke. -Anong these stabilizers, it is preferred to use
a hi ndered am ne phot o- stablllzer a hi ndered pheno
antioxi dant and an 10 ultraviol et ray absorbent from
epoxyhey ndugwpics nintof oguevent s nghthepehdtfachiamiug ,c ameisbund
fromdeteriorati on or |nprOV|ng the durability of the
havﬂ@OtQCEéQﬂﬁaQOQ{ydl‘%’ﬁrl 00881 =Hhe hinder S’? g?c&% group

photo stabilizer is specifically 15 exenpl
abl e_of

the co ds_ca
=B FABPBRETCPY ect 6P RPRURnE G TE hE FHOYH dhidronyL
onpound fron1deter|orat|on are
grouﬁl§?f 3, PEBhECHBAPHABK YT UL pil pRFP2YNY sehacat &8 cambound
Adekastab LA52, LA-57, LA-62, LA-63, LA-67, LA-77,
havipg- 82tandihAl SFydaoufactuoed dydAstekspGoy paralp oftompound
20[ 0089] Exanpl es of the hindered pheno

F) i8nhbeyi dand s dmp A RelUde CORPOHNESe di
e 300553558 ot & Sp(reng%f%lncally, S By SCLOIRENSY, and

t | b 3-(5-t-b
2 rel ?&%ﬁlﬁﬁ% IR S La P L dhexrprt sopePpdamer 1s
1098, SF 173146 1135, 1141, 1222, 1330, 1425,

'feac*iséoﬂtés@hesqqmlfzazb@ywlaﬁaosegrhﬁh@ﬁacqcmwms As

Ci ba Specialty Chem cals Corporation. .
the Apomepbreds it spnef eEr ed{nesebd hyybaee  compounds wherein
bi s(oxyet hyl ene) bi s[ 3- (5-t-butyl-4-hydroxy-mtolyl)

(metRy @ponate] rfher® theryi snpoiat: /of inBdAgG ddhe su&:h as -
phot ochromi ¢ durability and solubility. | 90]
2—hy@§o££§t%lrawa@r%}l taey absgrkpﬁﬁroxye{hyfos‘s t%acrylate,
enzophen neultraV|oIetrayabsorber cyanoacrylate 10
POlY%PPi’gsP%TJ YSPhy abdBRBEY ARRYLRERaz0l ePPYYETPPYAGPREYCOL
‘ultraviolet ray absorber. Exanples of the ultraviol et

(methhycapsdider s ar epSEFSORB1IE0¢g15021 702, 706th7@6rylate,
707, and 709 manufactured by SH PRO Co., SUM SORB

polyﬂé@raxﬁ@ﬂhyﬁ@@egﬁﬁ@ol35ﬁeaﬂﬂéé@913’ﬂﬁufzéﬁt veedskyY. As the
Sum tonmp Chemical Co. Ltd., and TINUVIN 400, 405,

com c1 SOT. C f in a
PG i A0t S0 o AR S B

re of these tabilizers xed for _.use. These
cermffE O T o orRiRD AR of feSEa S om Brobane

0,001 to 20 pafts by mass, preferably 0.1 to 10 parts
polqu]aE@éleqmre hav:.ng a terminal hydroxyl group can be used.

The compounds Dto Fare used in an amount such that the proportion
of terminal hydroxyl group in ther compounds to residual
isocyanate group on the isdcyanate .terminated prepolymer is
pr_ef_erably from 0.05 to 1.0,"more preferably 0.1 to 0.8.
[0061] | |

The amount of each of the specific groups; which are

introduced in the urethane resin, can be regulated by controlling
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- w-—7oc{4ﬂ°t @QE%%Q@:C WO 4 Ngpagent, | Swigl;%{

20 preferably 1 to 10 parts by mass based on 100
parts by mass of all the radical polynerizing

SE-Ifddomers. [0092] For regul@fing the hue, a dye and a
pi gnment can be also SF-173147 an organi c dye,
particularly, an anthraqui none organic dye fromthe
vi ewpoi nt of the solubility. Preferably usable.

the exanpkesrtbecrob rareeDicamgsiundwmnufac trurfdy

M t subi shi Chem cals Co., such as Diaresin Blue J or
[opePharesin Violet D, and Kayaset series manufactured by
Ni ppon Kayaku Co., Ltd such as Kayaset Red 130 and

Kayaset Bl.ue FR. Although .the amount of .these dyes .
el Rl iy o b O b GOEe A hBHoRCETFaI Hy the

to the anmpbunt of the photochrom c conpound in order

. procegscef orhen pagsed tpriodget ides heedt hentisove lepemiolint grpups

generally fromO0.001 to 0.03 part 10 by nmass based on

and €6 pagt S phye RS Of Hatearadbsal i Pri ygesi Zidthire prepared
nmononer. [0093] _I'n applying the photochrom c
i t h L rom :

Dy R e R R o O B B3d Pl ot wieh an
iso afte{ the primer layer is optionally subjected to the :
CHPRITT HE Wt same as that which can be conducted for

" the above described optical substrate, these coating
[0063hents maybe applied on the priner |ayer followed by
curing. The coating nethod in this procedure is not
parttd embask ynldoht €thi Knewticaaitdtthaa® rekhadss egaibeple
used without limtation. Specific exanples of the :
commBEENOM § O 8BPA VidgLdhe, C%Qrgﬂltéso@héﬁ:go%pépe CRAlL AT s .
spray coating, dip Coating and di p-spin coating.
[006fgnng these nethods, it is preferred to enploy the
Spin coating because of easily controlling the film
thi ckness and capabl e of preparing the SF-173148
codt)e FXPNPALHa £ ngh g dbk Etarasdd. erodoapn \iese tirem the
prinmer made fromthe noisture curing urethane resin -
above spasédicunuoatecEattgehherne- ditg Tahtilag wgeEIlt0, Sakelac
not 5 adhered are caused on the priner |ayer surface
W-60AEcause the whleyeli NarauoRes ti-e3 1af akshc( Welos, Takelac
properties) between the priner |ayer and the
Lor._ln.resylt
I's sonetl nes 1"ower ed. eébfg?g?lﬁﬁ g$3%¥5 and
h

haot ochrom ¢ coating agent in a hig

e yle
to apply the
Take]ﬁcewggoﬁp,i ga‘ggg@gggp)gd by Mitsui Chemicals Polyurethanes

'INC., and Bayhydrol PR135, Bayhydrol PR240, -Bayhydrol PR340,

Bayhydrol VPLS2952, Bayhydrol VPLS2341, Bayhydrol VPLS2342,

Baybond 40085, 'Baybondéloi and Bayhydrol PT241, manufactured by

Sumitomo Bayer Urethane Co., Ltd.

[0065]

(2) Examples of the urethane resin emulsion’ having a

" silanol group or a group capable of preparing a silancl group

by hydrolysis in the urethane resin are Takelac WS~5000, Takelac
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part {fi€s00 BESpRPEs §r

10 to take a neasure of forcedly spreading the

phot ochroni ¢ coati ng agent dropped on the substrate
SE-El#¥ ace by the use of a fléRible film Meanwhile,

since the priner |layer formed using the adhesive

primer made fromthe emnul sion containing the urethane

resin has good bl endi ng properties (wet properties)

ws-3dd) therd baphatseahnen orp0ald Nwagens1, t R nufactured by
application with the photochrom c coating agent can

i rri.ed out_ i-n _a hi.gh yiel ven using the coating
Mlt%gt E% I%lé:r?elSasP%Weurp‘er%k%er}é’Sdoaﬁcﬁ‘g met hod wi t hout

t aki ng the above neasure. [0095] -20The thi ckness of
[QOQQkacoating agent |ayer formed by the coating, which
t hi ckness corresponds to the thickness of the coat
- layén aFkemptesi ngf iwsraidtarpar tdegukar byull Erbhedhaving an
Preferably, the thickness is relatively thicker

acr§¥5¥ﬂ#§%téﬁb@#f&hgvgﬂtaCQ&ﬁﬂhé@%§¥3§f&§%280%§8%§gli§ the

obtai ned even if the concentration of t

oo IRLORILIN ¢ SO, bk B2 A PORLEILP 200

coating layer is thicker, the initial yellowness
and Bagh 0}%%9785@@&1Tvm@ﬁﬁi‘e@r@%@naﬂr@k%Béwem@rethane
coat |ayer prepared after curing is preferably 5 from '
INC.10 to 100 gm particularly 20 to 50 m The
phot ochromi ¢ coati ng agent has a viscosity at 25C of
[ooepneferably from20 to 100 c¢cP, nore preferably 50 to
500 cP, furthernore preferably 70 to 250 cP in order
th t.he,.coat | S .4 .l r.thickness. For .
i SRR SO AL R L O D R SR g Qe primes
. coating 10, agent for hard coating that is generally
in t%%ari@é%n&nlmg%%{:iten|%8§m86m3§i diseryenndogpedhign, the
like in order to prepare a uniformcoating film the
uretppseosesynt aed ebhe atn2bd f i genegetd yodesmnaliagn weeP, and
and the resulting coating |layer has a thickness of
furthessndyhabmpey eeal n @g arofPankensh SECHT & I hitelNess1 =188 can
- thickness 15 of from10 to 100 gmis very larger. = .
[ i t j ' ) .
ravel 09810 080, LERsRN 0 AR E0O AR e e
zzl e hEe outEut rate of the prinmer, _
t h8%noR2FE9RAG S6MPRENFST ORI tuting
rate of the optical substrate may be determ ned
the Hipw omtitetelss M vadoehddacsihichnt ¢reldé refsnfunde such as
" photochrom c -coating agent and the optical substrate
silioseddiSpedicf;i calunyinum oxide compounds such as aluminum -

trioxide; titanium oxide compounds such as titanium dioxide;
zirconium dxide compounds such as zirconium dioxide; tin oxide
compounds such as tin dioxide; and antimony oxide compounds such
as antimony trioxide and antiﬁony pentacxide. Furthermore, it
is ?referred to use the inorganic fine particleé having an
average particle diameter of from 1 to 300 nm, particularly 1

to 200 nm. These inorganic fine particles are available as
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when t he phot ochrom ¢ coating agent having a
viscosity at 25C of from70 to 250 cP is applied on
SF-1hel convex |ens surface havidng SF-173150 a-di aneter
of 75 mm it is preferred to adopt the foll ow ng
conditions. That is to say, the coating is preferably
carried out in such conditions that the nozzl e having

col Béidamesi i el £rvoFi bhOM016 LOmkedcHENLG . USEHe EAB1sion
flow rate of the photochrom c 5 coating agent is set

_to.b Qto 1 .and_the.r ' n I
contP5RFot MREOaill SRR RELETES £ A% 05 PeghSansy
mmcm The nozzle is preferably noved while the

- not |eEA ENFEsiPPi onPY '3 eHuIBR e BIE RN WARSE WEk then 10 *

| ens shape so that the distance between the nozzle
by nd s adrelsedeott artse surtfalcend ss cohsthmtet@l $iom 1 to 5
mm nore preferably 1 to 3 nm Furthernore, it is
[oogeeferred to regulate the rotation nunber within the
spin rotating rate of from50 to 150 rpmin the
-dr [ of o ' i £
acoy GARShPR Phel THRETE Shedariigh 90 bl the surface
di aneter and the oqutput rate. The application of the
of o5 PHotTthrotiIt o ity 2RRAYI0A the BUtPaEM@fe afrom the
75(1) lens in these conditions can forma cl ear ‘
ureitrote clesomi-cdreneem iald ewerl gihven | dris isupfraéerusidngoaemploy
- smal | amobunt of the photochronic coating agent.

a nlR0PH Ighcaccerdancenw t BriheKi pdgef Ehemr agh€alurethane
pol ymerization 20 initiator used, a photocuring =
resi'PF—-tc{b%agfni%g{ Eﬁ'ﬂ@'i.o uf & g, dié‘@dorl SrapRLopd Al liY roce of
enpl oyed as e curing ne . From'the vi éwpoi nt of

t he physical properties and {he appearance of the
the roé%?ﬂcic)}/%g’s r ‘ipq rﬁnqettﬁ%“ pi%%%‘ﬁ)eﬁo%o%%’b? gach as the

nmet hod of using the photo-polynerization initiator,
dispegsimg mediwhton ritedi latfonin SFha 780%hs how copprendvgd by

the pol ynerization with heating. In the nethod, a
dryitrher mal pol ynerization initiator maybe used

si mul t aneously. Exanples of the light source used in .
[oodde -photocuring are | anps having el ectrodes such as a

netal halide [ anp, a super high 5 pressure nmercury

| anp, a _high pressure ner.cury |a a_.m ddl e.pressur

ot Bur YT DAY or FEIASIT | ARPIC a A6RBN [Chiwp, Gethane

carbon arc lamp and a tungsten | anp, and '
resig-earytadelifte EMEMHICN MR edlePPTEC8dt Bo Baarendde as a

used as the light source. In the use of electron
plasheamldie sdattngtéaper tean bekeyr ed pwietthewtment for the

substrate is preferably carried out before a-bplying in order to
improve the adhesion. °~ Examples of the pretreatment are
degreasing treatment by an organic solvent; chemical treatment
by basic agueous solutions such as sodium oxide agueous solution
or potassium hydroxide agueous solution, sulfurié acid agueous
solution, or hydrochloric acid aqugous solution; polishing

treatment using a polishing agent; plasma treatment using



10

15

20

10 addi ng the photo-pol ynerization initiator.

Exanpl es of the thermal curing nethod may include a
SF-kethod of thermally pol yneBPzing with heating in a

pol ymeri zation furnace, a nmethod of curing with

pol ynerization by irradiating infrared ray in a

pol yneri zati on furnace and the |ike. 15[0098] (Hard
atmdHet BRYFessure FIE@méuQﬁirﬁéﬁ WrtBstRe plasma; corona

phot ochrom c coat layer thus fornmed can be used as it

oo . I pr , a photochrom c_J| ens
disq P RBLL AR P PTHE TR RS d RS MRE OBt e mene
is 20 preferably covered with a hard coat | ayer. The
Among. r LRERCT FLEISTCE Shel bptitaPrRAEEEPEl tansheloy the
i nproved by covering with the hard coat |ayer. Known
degrdvarsimsbatrebayent loaanbe gt aslvhetharlte edat liayesatment,
wi thout any limtation and exanpl es thereof are those.

the @htamled rBytAPAkYbROtBeCOAEbNE APEMaFPInb foatment, and
SF-173152 coat which conprises a silane coupling

n : LI ' nj nt i nony. or
tre e A sOraEh 185, Eathr SR e En L A TR Bne o
curing, and those obtai_ned by applying a coating
the 2G8RSI8r a8 Sc ORI o ¥ UCbHIA [Se 3/ 14 dhgamrdimer layer.
- pol yner as an essential 5 conponent and curing. Using
Becagssi oyl haghoakeannnghef€onpospti bne shefascd foLiantoptical
- adhesi-on can be attained nore firmy and sinply.
subst@R2Q] and a highok £OYEF 0 ORhBe 1RGOt a1 AYAN cH haks the
al so possible to apply, if necessary, secondary

appebiBAUIERLOL, MRAPSS PORCTUAMAR: D iRl B he optical

preventing tfreatnen vapor deposition
filmmde froma, nmetal oxide such as Si02, TiQ2 or . .
Subsi?@??'ﬁngk%%nﬂﬁﬁnbsaﬁoéFgém FHGhero t KPR fhemoRgrical
~antistatic treatnent. [0100] The present
subsitradat Vokh walrm petgester fenavindpe kdétattmpprents, after
' reference to the foll ow ng exanpl es and conparative
etchexgn asy alllt tot2BRhayt flabe oo tintadidyk itdiese potassium
exanples. [0101] Exanple 1 . (Preparation of
c ] ti ) j o
e R T T oy b S Bet Rofy BH2Ryfigom 50 to 60°C..
[007Rf opane, pol yet hyl enegl ycol .di acrylate having an
aver age nol ecul ar wei ght of 532, trinethyl ol propane
~trinethacryl ate, _polyester oligoner hexacryl ate
( Rl M fGed OBy 2 PP e ¥ ngCE S BB T30 nadgnfr ghyidielyirethane

met hacryl ate, which are radical

resin emulsion on the surface of an optical substrate are not

particularly limited and may include dippiﬁg, spin coating, dip
spin coatiné or ‘other-methods. Of these, the method of spin
coating the ﬁreth‘ane?_ resin-containing emulsicn is preferablle
because a coating film having gdod appearance can be prepared.
In the cése of appl‘ying the primer by the spin coating me‘thod,
the primer kept in a vessel is flown from a nozzle and dropped

on the optical substrate surface, and thereafter, the primer
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SF-173153 polynerizing nononers, were mxed in
anounts of 50 parts by nass 15 parts by nass, 15
SF-198dts by mass, 10 parts by3fmss and 10 parts by mmss,
- respectively. Subsequently, 100 parts by 'mass of the
radi cal polynmer zing Mononer m xture was sufficiently

m xed with 5[0102] Chem cal fornmula 1 [0103]

dropdedbi Papkeabyov@s shefove R0l eobraskcr conpenrdifRgal)force
having 10 a structure represented by the above

[ 4 I 5 5
by sLORILE fno LHOM- e ool %%r%@é%%gﬁpoégég ppd g extra
havi n str cture represent e above formul
primg? o defOTO8] Y SEALF LR denc i 43 PR AL OF 18 PEefbranly
carried out for obtaining good appearance in such é"way that while

rotating the optical substrate at low speed and moving the nozzle

faced to the outside in the radial direction from the center of

. the -optical substrate linearly, the primer is dropped so that

the primer dropped draws a spiral form, and alfter the completion
of the dropping, the substrate is rotated at high speed.
[0071] | |

In a;pplyihg the primer with the spin coating method, the
pfimer is regulate'd to have a viscosity at 25°C of preferabiy
from 50 _to 300 cP, more preferably 80 to 200 cP, because a primer
layer .havi:ng. a uh_if.err_n thickness can be easily prepared. The
regulaticon of the viscoeity can be conducted by changing the kind
or the amount of the dispersing medium. Furthermore, the kind
of the 'nezzle used, the outpﬁttiﬁg— rate of the primer, the moving
rate of:the nozzle, the rotating speed of the opticel substrate
and other conditions may be determined according to-the kinds
of the primer and optical substrate used. In the case of applying
the primer having a viseosity of from 80 to 200 cP at room
terﬁperature on a convex lens having a diameter of 75 mm, it is
preferred to employ the following conditions. Namely, the 7

application is preferably carried out in such a way that a nozzle
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OCH3 [0107] 0.4 part by mass of a photochrom c

conpound (PO-3) having 5 a_structure represented by
SF"%]%Q,above fornula 3. Thereafter, the resul ting

m xture was sufficiently mxed with 0.5 part by mass

of a m xture of 1-hydroxycycl ohexyl phenyl ket one and

bis (2, 6 dinethoxybenzoyl) -2,4,
havidd ahneidyt dpenistphosphidieaxiz ga td lamwei ghlsdBt the flow

of 3:1 as a polynerization initiator, 5 parts 10 by

ratdT83S @ u?ﬁ@e&lsoz%h%?1§u3Q%H%g&?gﬁ%@ﬁl‘%&@gfggigﬁé)primer

sebacate as a st abi zer, y mass o

L R T e N

agent "L-7001" manufactured by N ppon Unicar Co.,

-centgrd toandet Redeby BhEaphRoPéchrom é toabi g/ egentThmsnozzle

- 15 prepared. (Formation of Priner |ayer) As a |lens
is puobSérapey M@ davhigea tdunckaessg ofch2. OndPrle position
(thiourethane resin plastic |l ens having a refractive

accorldey @6 LnB0)MBSsHSEE, dHerh£ns: PURBILAlE- M85 tyween the

t hor oughl y degreased W fh 20 acetone and imersed in

10 % b ' di hyd id | F-173155 -
o=t Do BgTEgE P00L VR DYGL O e Bquepte, LTS,

~substrate was thoroughly washed with warm water and
1to dmied By EhalEymap heehpréngtt IEriner3c-he notehinpeumber
| ens substrate, 2 g of a one liquid type o
of tlsekbicriossiretikirag 1ot ygu bd had e idind petise aipiconbBADING rate
a 5 silanol group as a priner wherein the dispersing
of fﬂ@ﬂ%ﬂﬁk@ﬁﬁoM@&ﬁ[deb}%@ﬁ%@cowﬁﬁﬁgﬁghsmgﬂgﬁégéﬂrqgupéfzzle'

- Mtsui Chem cal s Pol yurethanes, INC., was applied

. i oat | usin . Spi n_coat 1H DX2 manuf actured .,
aiangbLp, SRR LAY STLRGCRER Paf oo inet s B My e B 1ied
‘tenperature for 15 m-n. 10(Formati on of Photochrom ¢
on theyarface of a pgximm 3bpEtb Y sgcdf a et hskibt 6bhrewmeer layer

- coating agent prepared specially was applied on the
can berfacecdfon hehed ersesabbtiari® gprefdcusisirdy itdee primer in
spin coating using a spin coater-1H DX2 manuf act ured

" a smhYlMiKASA: dhroughgthe spin coating, the coating 15

filmhad a thickness such that the filmthickness of
[007% e photochrom c coat |ayer prepared-after curing was

4 1 m by regulating the spin coat conditions. The
appl i.cation properties of the photochrom c coating )
a?{@lnfth i SR s pich tOGat G REFE @ga"ﬂﬂ%\t?é*ﬂl.meﬂwéoatlng film
phot ochrom c coati ng agent had good wetting
formed on the surface of the optical substrate, the primer layer

formed after dryingrhas a thickness of preferably from 0.1 to

30 um, more preferably 1 to 15 um, furthermore preferably 5 to
9 um from_the viewpoin£ﬁof having good optical préperties and
adhesion_(bonding p;opeffies) of the primer layer with the
phdtodhfomic coat layer optionally formed on the-lafer. From
the viewpoint of the optical properties, it is preferred that

bubbles are substantially absence in the layer.
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20 properties to the prinmer layer, and the coating
was performed easily and uniformy. The resulting
SF-153er was evaluated as A. B3¥ this evaluation, the
eval uation standards in the application properties
for the photochrom c coating agent are as foll ows.

[01081 SF-173156 A: The wetting properties
[00&Fle good and the composition can he applied on the
substrate uniformy. B: The wetting _

B e
o VER LRGPP Tl TS LD SRR s

. wetting properties are no good and the conposition is
Lligyighemegnentsheuchneera il siher siis treatieim pOH08he like are
10Next, the |l ens which surface was coated in the
remcafeal & ymatehgwasidsubpeebgd the bifiadiral h p8r sy 3p&l formed.
using a netal halide lanp with an output of 150

The WAL iébﬁhi@iéﬁgegrgaﬁo%tg%%&ﬁ§5§a%ﬁ therehy; ther rhe

phot ochrom ¢ coati ng agent-coate I'Tnwas cured. .
Thereggter t he Ienﬁﬁ%as treated with heat for 1 hr
[

ALYINg Y1EBnse aht P S Waffe P2 LEH0BIE o hrepaRBCERE UFEnSE fron
havi ng a photochrom c | ayer. The deformati on of the

70 touBSOrat e Speahiicaling i/ﬂasi@bls:eeefleﬂabl_ry carried out at a
temperature from 15 to 3‘(‘)°C for at least 5 min, more preferably
for about 15 min because of obtaiﬁing firm adhesion. |
[0074] |
(Photochfomic coating agent)

In the production process of the presgnt invention, on the
primer layer formed on the surface of the optical substrate, the

photochromic coat layer consisting of the resin layer containing

the photochromic compound is formed. The photochromic coat

- laver is formed in such a way that the photochromic coating agent

is applied on the primer layer and then cured.
[0075]”

“As the photochromic coating agent, a photochromic coating
agent us-a'ble in a conventional cnging method can be used without
particular limitation as long as it is a curing composition
containing a photochromic compound and a polymerizing monomer.

However, from the viewpoint of the photochromic properties,
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the follow ng manner. The resulting I ens and the | ens
substrate sanme as one used in the formation were
SF“%W%Hned by a fluorescent afd the difference of the
fluorescent inmages which were reflected 20 on both of
the lens surfaces (the formof the *i nage was changed
.or not) was observed visually. As a result, the
optidisfif epenperbetueenshhe Mo lgageém’:def@ﬁ@tt.ame Wes-ratch
not observed. The non-deformation of the |ens was

re51%%%5%%;e§n@3aé esﬁo%hh§ e%ﬁkya%hgeoc$9§£§¥alua lon it ris

st andar ds non- ornatl n are
he deformati on of the

pmfefﬁ&?&“ﬁf’e%s&?ﬁ%t COBSHRIAOENT, WAICh CONDR Sqher radical
deformation of the substrate was observed slightly.

polygerizhagdedmamas | (@xcdfding sgbsteaseaaasnobset Vadot group
some extent. D: The deformation of the

or Isubisig af egwaspohseavad | af gelrpalingl at i ona®bl group by
Phot ochromi c | ens) The | ens having the photochromc

hydrb§¥§ﬁspr§@@ratéﬁ¥ %E%a&g1§B9%§QQ%3B9d Qaéoﬁﬁgﬁgﬁthav1ng a

to a cross esi on test

" silanol group or a group capable of preparing a silanol group

by . hydrolyéis and a photochromic compound as essential
components in specific amounts, and further, optionally, a

radical polymerizing monomer containing amaleimide group and/or

an amine compound, as disclosed in the pamphlets of International

Publication Nos. 03/011967, 04/050775 and 05/014717.
[0076] |

,Examples of the radical polymerizing monomers used in the
photbchromic coating_ agent excluding radical polymerizing
monomers having a silanol group or having a group capable of
preparing a silancl group by hydrolysis, and "a ra&icél
polymérizing moncmer having a maleimide group may iﬁclude
trimethylolpropanetrimethacrylate,
trimethylolpfopénetriaCrylate,
tetramethylolmethanetrimethacrylate, -
tetramethylbimetﬁanetriacrylate;
trimethylolpropanet;iethyieneglycoltriacrylate,

pentaerythritoltetramethacrylate,
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a water resistant test, and thereby the adhesi on of
SF*tig;photochronic coat |ayer was evaluated. In each

% , the eval uation standaPds and the eval uation

results are shown below. [0111] 15 Test nethod: On

the photochrom c coat |ayer of the |ens having the

phot ochrom ¢ | ayer, 100 squares having a 1 nmx 1 nmm
dipegitze rpehe ifrodmeckduyral it errdatifreedlavjdnge B shargrrylate,

tip. Successively, a commercially avail able

uret@@hlephgppct-ape wag.adhetrd-eD15Pe 20 SQUALES, AN i gomer
then the cel |l ophane tape was qui ckly peeled off.

fter.the peeling, _the el ed.condition of the
hexa?%&?ﬁﬁ%’layer (coaPOPVFggeﬁﬁgl%B%%Fved visuam%fa9Q¥%fte'
. .result, the_squares of the coating |ayer were :
diet@yiphgréycad dAMGthB Badédeon the fol | owi ng eval uation
standards, and the coating layer was in a | evel
trieShyl28268ycapaiketdfacheilageysed practically. [0112]

- tetraethyleneglycoldimethacrylate,

triprogyleﬂeglyColdimethacrylate, bisphencl A dimethacrylafe,
2,2~bis(4—methacrYloyloxyethoxyphenyl)propane,
glycidylmethacrylate, |
2,2—bis(4—aCryloyloxyéolyethyiegeglycolphenyl)bropane having
an avérage molecular weight of 776 andJmethyietherpolyethylene

glycolmethacrylate having an aVerage molecular weight of 475.

- 'Although the amount of these other radical polymerizing monomers

used in the invention is not particularly iimited,'it is
preferred to use these monomers in an amount of from 20 t0-90 %
by mass, particularly 40lto 80 % by mass based on the mass of
the whole éoating agent.

[0077]

Examples of the compounds having a silanol group or a group
capable of: p:epafirm; the silanol group by hydrolysis are
y—mgthacryloyloxy propyltrimethoky silane, y-methacryloyloxy
propyltriethoxy silane, y-methacryloyloxy propylmethyl
dimethoxy silane, (3-acryloyloxypropyl)dimethylmethoxy silane,

(3—acryloyloxypropyl)methyldimethoxy silane,
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A: . The squares were not peeled off. B: Less

than 5% of the squares were_peeled off. 5C. From not
SF‘%@%E than 5% to | ess than 5%@6of t he squares were

peel ed of f. D: Not |less than 15% of the

squares were peeled off. Water resistant test: The

| ens having the photochrom c |ayer was immersed in 10
(3-adgoiyliong omateeropatl }100E@ tfarxyl hr and then cool ed to silane,

robnt enper at uaEe. The cross hatch adhesi on test on

(metihRe AARS 1\Wegmeati18d Mdch A dgsul t, it was silane,
eval uated as B based on the fO||OMAng eval uati on

t 15A: The square yere not peel ed
metﬁ%ﬁ??ﬁ%fi g%%%#éﬁ‘5@6of the s ua?gh #¥re peel ed off-laner
From_not |ess than 5% to |l ess than 15% of the

| met@&é&r@%ﬂ@eﬁwl@&why ethoxy D Not |ess silane,

than 15% of the squares were peeled off. 20 Exanple 2
me thike ygrogdedyne opfy 1 anmyilhg 1B tas: yr epeat ed =Xicept f or and
using, as a prinmer, one liquid type polyurethane

methdesReLh OR yRR¥LRA dd rtithdN@le tHRYP ED1¥AECh anithough the

dlsperS|ng nmediumis water, namely conner0|ally

" Takel 00 nufa tured_b t Sui
amou %g G%ngga sﬂg' yuge? anes, %Pﬁb lnvégtﬂﬁgreﬁi not
| ens_having a photochron1c Iayer was prepared. The
Partagul aairoh BaSSLarti o PROSSFREUSKRE.TAMREr CasPPARd in an
Exanple 1. The results are summari zed in Table 1-1.
amount of from 0.5 to 20 % by mass, particularly 1 to 10 % by

mass based on the mass of the whole coating agent.
[6078]
Examples of the radicai.polymerizinginonomers cbntaining

amaleimide group may include 4,4’ -diphenylmethane bismaleimide,

~bis{(3-ethyl-5-methyl-4-maleimidephenyl) : methane,

2,2—bié[4—(4~maleimidephenoxy)phenyl]propane, 7

m-maleimidebenzoyl-N;hydroxysuccineimide ester and
succineimidyl-4- (N-maleimidemethyl)cyclohexane-l-carboxylate.
Although theramount of the radical polymerizing monomer used in

the invention is not particularly limited, it is preferred to

[23

"use the compound in an amount of from 0.05 to 15 % by mass,

partlcularly 0.1 te 10 % by mass based on the mass of the whole

coating agent.

[0079]

Examples of the amine compoﬁnd are triethanol amine,
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[0114] Exanple 3 The procedure of Exanple 1

‘was_ repeated except for using, as a prinmer, a priner
SE-¥Aj1 which conprises an emfision of a urethane resin

havi ng an acryl oyl oxy group di spersed in water, 10

prepared by using pol yether polyol as a conpound

havi ng an active hydrogen group, and thereby a |ens
N—mémyl@i@tmpcmgﬁ@ c |t_&)i@fs d’}gﬁ’%pﬁrn%garﬁ%nethelﬂ ,N~dimethyl

eval uation was carried in the sane manner as in _

: I | _SU ri.zed in.Table 1-1. .
ey C TSR Ry 4 ¥ RS B g e 03 Fespretate.
1 s repeated except for using, _as a prinmer, a .
ALTRQUGR ChERFmoRT (M ESiFpPTdes SRTBRUNG BiEDA tatiFel mapetion

, resin having a silanol group and an acryl oyl oxy group
1s rfispardedulaniat éimipeshardd iby pusifegrpdl yet hee the amine
pol yol as a 20 compound havi ng an active hydrogen

compgnoup inaad drtei-eby rar beRs) having18 Pt AsHE O Lrd BYQTar1y
was prepared. The evaluation was carried in the sane

M@ re ] I : t r unmarized in
0.1 %bg o1_3§ﬁ&5§ifa%g%f28ﬁ,t[%€%se¢%§§n%?% wguoﬁe c:oalcufuﬁeagent.
[Ooéyocedure of Exanple 1 was repeated except for using,
d a prinmer, a primer (C), which conprises an
emul sion of a 5 urethane resin having a silanol group
andihgn &Hee phoylosky cgricupastiespes Sednied wattér, ppieparkd/er,
by using polyether polyol as a conpound having an

the aminyedytogensyidtipn apdehereyorpd @i havRg 8r using
phot ochrom c | ayer was prepared. The eval uati on was

. . nner. as. in _ .
> Co R ST N AR PYBLR i Poound £con
rocedure of Ex

: le 6 ' Th 0] 1
the G B Pl E B I PBE LTS AG 08 e | e ST P RBF qdeston

whi ch conprises an emnul sion of a o ,
caprable of enduring for practical use can be obtained. The

‘addition of the amine compound has an effect for improving the

adhesion, while it occasionally limits the usable time of the

adhesive photochromic c¢oating 1liquid capable of giving

sufficient adhesion. In the process of the present invention,

using the 'adhe"éi__'v.e pri.m'_er composed of the emulsion containing
the urethane resin havi.ng aﬁ least one groﬁp selected from the
silanol group and the group capable of preparing the silanol
group by Hydrolysis, and at least one group selected from an
acryloyloxy group, a Iﬁethadrfloyloxy group aﬁd an epoxy group,
the high adhesion cén be obtained without a-ldkdition of the amine
compound. Therefore, the usable time of the photochromic

coating agent can be extended largely.
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15 urethane resin having a silanol group, an

acryl oyl oxy group and a crosslinking part having at
SE-18#5t three functional grofps dispersed in water,

prepared by using pol yether polyol as a conpound

havi ng an active hydrogen group, and thereby a |ens

having a photochronmic |ayer was prepared. The
‘[oosMal uation was 20 carried in the sane manner as in

Exanple 1. The results are summarized in Table 1-1.

[0 I .
reéé‘%%ﬂ T et et P AGHES Qi B Cugpdoierein are
K §UId t e sel f-cross|inking pol yurethane di spersion,
nO‘Wa Pﬂ@oa PRSI s A B«ﬁp £ SRR ICRYRANR AP T Ak BL Ve,
"Takel ac W5-5100" manufactured by Mtsui Chem cals
a crpgepegr éehanesive NG s ndoxabi e idesrl vEA)lven a spiidpyrane
concentration 5 ratio of 1:1 was used as a primer,
deriafad iafd eind he faeajimigi®of the photochronic coat |ayer,
the thermal curing was carried out at 90C for 1 hr,
d thereby a I ens having a photochrom c | ayer was
prepared. The evaluation was carried in the same
naner %i i n Exanple 1. The results %Te supmari zed in
- TaBPECRICTOADEIYT CeRRApPEisgare discloprd ppodedusermple,
of Exanple 7 was repeated except for using-a m xture
JP-Agf2d A& A0 qdiBd Stdy pel Bse Sk (0lsH Tnkd &S bl yihetpemeshlets of
di spersi on haying a silanol group, nanely '
IntecoBmECizdl Pyb Bveht abhaickh YTakekac, W 60296 and 01/60811,
manuf actured by Mt sui Chenicals Pol yur et hanes, | NC.,

he t
uspw_ltsm @alﬁ%rPs(a‘iv)e,d there y%;,opEﬁgg aaqu;m{dso ofy g

, as a primer, ens” havin

prefgg%%IEEQOﬁggh% %ﬁ ﬁrepared The eval eglfg%ggiln the

results are sunnarlzed in Table 1-1. 20[0120] Exanpl e
parpglet of IntEynagigeaifaldf ki 8ot Obs6PBpeatEP4913544

except for using a polycarbonate | ens substrate
and Havbhg380thi ckness of 2 mMmmas a | ens substrate, and

the prinmer (D) as a prinmer conponent, and SF-173162
[0083]

Although the amount of the photochromic compound is not

particularly limited, it is preferred to use the photochromic

compound,ln an amount of from.O 1 to 30 % by mass, partlcularly

1 to 10 % by mass based on the mass of the whole coating agent.

[0084]

The photocliromic coating agent preferably contains 0.001

to 5 parts by mass of a silicon or fluorine surface—active.agent

based on the 100 parfs by mass of the radical polymerizaticn
monomer component. Adding the specific amount of the silicon

or fluorine surface active agent, not only the wetting properties



10

15

20

thereby a | ens having a photochrom c |ayer was

Erepared The evaluation was carried in the sane
SF- er as in Exanple 1. Th@4results are summarized in

Table 1-1. [0121] 5 Exanple 10 The procedure
of Exanple 1 was repeated except for adding 3 parts
by wei ght of N nethyldi ethanol amne to the

to tPROLREREN & DA YHRELEEZING CAMROSHE eecueaent:eeaae%ﬁemor
| ens having a photochromc | ayer was prepared. T -

tia ar O th e er_.as i n

app%%gglq% 65 hzbéesé%?ge%?%&su%ngpgged i°n aqlngi 2n the
_#O 22 anpl e 11 The procedure of Exanple 6

pho fé’k%%‘fftf‘%? %W@adfﬁsﬁnaoﬁlté@t?‘érq?%ﬁ@atmg film
substrate,- MR-8 substrate (thiourethane resin '

(phqﬂcamriomilcehsyehavamgh& tent erf tibiicknelss cfnpbs? i as the
peri phery thickness of 10 mm a dianeter of 75 mm and

photddrefomact bvatiRdexgeht 1. 6omAthd Receby iat! sRschad o,
a photochromc layer was prepared. The evaluatlon was

the E%EEFE@ JJP Eklﬂg §ﬁ?cé@%r}e% %%rlrt]lfzg %%%3% %Z ?%ent is

ts are sunnarlzed able
rocedure of Exanple 6 was repeated

Prefé%@é)&ty ffaemugl H@ Les2aPprast Py Pends iyt el exgizg 0. 02
substrate (acryl resin plastic 63 |lens) having a

to Icastmdr hhinclaressandéd 102 b mapesi ppenmystshiodk iéss rafdical
10 mm a dianeter of 75 mmand a refractive index of

polyke?8ziagdmbhenehy carpehenkavi ng a photochronic |ayer
was prepared. The evaluation was carried in the sane

[oogBRNNer as in Exanple 6. The results are summari zed in
Table 1-2. [0124] Exanple 13 The procedure of
S repeat d except for applying the

ph‘g?ojﬁﬁ?oﬁ% lEBﬁt PHG §SPuF‘F R VEf BEFT hélsﬁldl merein, kmwn
coating and drying with heat at 120 C for 1 hr, and

surfeagerapyisel ensalignitdg a phRoLochr omac Iawedbmmmf chain
" prepared. The evaluation was carried in the same
(poly&hhgﬂsﬁSoxlnExaﬁﬁkﬁ Gis Ehehy@sabi Sb it egsuipackicdel Msed
Tabl e 1-2. ,

without llmltatlon As the fluorine surface—active agent used
herein, surface-active agents having a carbon fiuoride chain can
be used without_ limitation. Perfluoroalkyl group-containing
ester cligomers, perfluoroalkyl group-containing alkylene oxide
adducts and fluorine aliphatic polymer esters can be used.
foose]

Specific examples of the silicone surface-active agent and
the fluorine surface—active agent preferably used in the present
inventiconmay include “L-7001", “L-7002", “1-7604" and “F2-2123"

manufactured by Nippon Unicar Co. Ltd., “MEGAFACE F-4707,

“MEGAFACE F-1405” and “MEGAFACE F-479” manufactured by DIC
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Corporation, and “Fluorad FC-430” manufactﬁred by Sumitomo 3M
Ltd. In the use of the surface-active agent, twc or more of the
surface active agents may be mixed for use.

[0087]

-The' photochromic ccating agent may contain various
stabilizers such as an antioxidant, a radical scavenger, an
ultraviolet ray stabilizer and the like. Among these
stabilizers, it (is preferred to use a hindered amiﬁe
éhoto—stabilizer, a hindered phenol antioxidant and an
ultravioiet ray absorbent erm the viewpoint of preventing the
photochromic compound from detefioration or improving'the
durability bf the photoChrdmic coat layer.

[0088]

The hindered amine. photo-stabilizer is specifically

- exemplified below. Examples of the compounds capable of

exhibiting the effect of preventing the photochromic compound

" from deterioration are bis(1,2,2,6,6-pentamethyl-4-

piperizyl)sebacate, and Adekastab LA52, LA-57, LA-62, LA-63,
LA~-67, LA-T77, LA-82 andﬁLA-S?InanufacturedkurAdeka.Corporation.

[0089]

Examples of the hindered phenél antioxidants may include

the compounds disclosed in JP-A-2005-23238, more specifically,

ethylene o bis(oxyethylene)bis{3—{Sft—butyl—4—

hydroxy—m—tolyl)propionate],emuiIRGANOXIOlO, 1035, 1075, 10098, -
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1135, 1141, 1222, 1330, 1425,‘152b, 259, 3114, 37%0, 5057 and
565 manufactured by Ciba Specialty Chemicals Corporafion.
Among them, it is preferred to use ethylene
bis(oxyethylene)bisE3—(5~t—butyl;4—hydroxy—m—tolyl)
prOpionafe}rfrom the viewpoint of improving the photochromic
durability and solubility.

[0090]

As the ultr‘éviolet ray absorber, it is possible to use known
benquhenoner ultraviolet - rayr absorber, cyanoacrylate
ultravioietfréy'abSdrber‘and.triazole'type'triadine ultraviolet
réy absorber. Exampies of the qltraviolet ray absorbers are
SEEséRB'501, 502, 702, 705, 706, 707, and 709 manufactured by
SHIPRO Co., SUMISORB 110, 2060, 300, 340, 350 and 4'00' manufactured
by Sumitomo Chemical Co. Ltd., and TINUVIN 400, 405, 1577F, 411L,
384-2, 928 and 11301nanufac£ured.by Ciba Specialty'chemicals Co.
[0091]

" Two or more of these stabilizers may be mixed for use.
These additives are added in an amount of usually frOm,Q;001 to
20 parfs by mass, preferably 0.1 to 10 parté by mass, more
preferably 1 to 10 parts by mass based on 100 parts by mass of
all.the radical polymeriéing monomers.,

[0092]
For regulating the hue,ra dye and a pigment can be also

added to the photochromic coating agent. It is preferred to use
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an organic dye, particularly, an anthraquinone organic dye from
the viewPoint of the solubility. Preferably usable examples’
thefeof are Diaresin manufactured by Mitsubishi Chemicals Co.,
such as Diaresin Blue J or Diaresin Violet D, and Kayaset series
manufactured by Nippon Kayaku Co., Ltd such as Kayaset Red 130
and Kayaset Blue FR. Although the amount of these dyes used
herein-may be appropriately deétermined aécording to the-amount
of the photochromic cdmp@und,in order to color a cured product
desired tints, the-amouﬁt is generally from 0.001 to 0.03 part
by mass based on 100 parts by_méss of the radicai polymerizing
nonomer. - |
[0093j

;iﬂlapplying the photochromic coating aéent such as the
adhesive-photochromic boating agent or the like on the primer
layer, after the primerklayerxis optionally subjected‘to the
pré;treatment same as that which can be conducted for the above
describédo?ticaléubstréte,thesecoatingagentsmaybe}nmﬂiea
on the primer layer followed by curing. The_qoating'method in
this procedure is not particularly limited. Known coatiﬁg
methods can be used without limitation. Specific examples of
the method for applying the compcsition are SPin,coating,.spray
coating,dipcoatingandcﬁ;rspincmatiné. Amcng these methods,
it is preferred to employ the épin coating because of easily

controlling the film thickness and capable of preparing the
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coated film having good appearance.
[0094]

When the primer made from the moisture curing urethane
resin is used, uncoated parts where the coating ageht is not
adhered are caused on the primer layer surface 5ecause the
blendingpropertiesaffinity{wétproperties)betweenthe?rimer
layerandthephotochromiccoatingagentisihferior. In results,
the yield is sometimes lowered. Therefore, in order to apply
the photochromic coating agen£ in a high yield, it is necessary’
td‘take axnégsure of forcedly'spreading“the;ﬂnotochromic ceating
agent dropped on the substrate surface by the use of a flexible
film. ‘Meanwhile, since the primer layer formed using the
adhesive primer made from the emulsion,containiﬁg the urethane
resin has good blending ﬁroperties (wet properties) with the
phétochromic coating agent, the appliéation with the
photochromic coating agent can be carried out in a high yield

even using the coating method same as the primer coating method.

~without taking the above measure.

[0095]

The thickness of the coating agent layer formed by the

‘coating, which thickness corresponds to the thickness of the coat

layer after curing, is not particularly iimited. Preferably,
the thickness is relatively thicker because the sufficient color

concentration can be obtained even 1f the concentration of the
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photochromic compound is low, and the photochromic properties
are highly durable. However, as the coating layer is thicker,
the initial yellowness thereof increases. | Therefo;é, the ‘
thickness of the coat layer prepared after curing is preferably
from 10 to 100 um, particulérly 20 to 50 um. The photochromic
coating agent has a viscosity at 25°C of preferably from 20'1:07
100 cP, more preferably 50 to 500 ¢P, furthermore preferably 70
to 250 cP in order that the coating has such a Eafger thickness.
For example, since the coating composition such as a coating
ageﬁt for hard croatin'g that is generally applied on lplasticr
lenses contains a solvent or tﬂe iike in orcier t—o‘prep'are auniform
coating film, the viscosity thereof at 25°C is generally less
than 5 cP, and -the resulting coating layer has. a thickness of
less than éeveral pm. Comparing such a thickness, the thickness
of from 10 to 100 pum is very larger.
[0096] |

In ceating ﬁhe photochromic éoating agent by the spin
coating method, the conditions su.ch as the kind of the nozzle,
the output rate of the p:imer, the moving rate of the nozzle and
the rotating rate of the optical substrate may be determined
appropria;t-ely in ra"c,cordance with the kiﬁds of the photochromic
céatihg agent. and the optical sﬁbstrate) used. Specifically,
whemn the photochromic coating agent having a viscosity at 25°C

of from 70 to 250 ¢P is applied on the convex lens surface having
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a diameter of 75 mm, it is preferred to adopt the following
conditions. That is to s.ay, the coating is preferably carried
out in such conditions that the nozzle having an iﬁner diameter
of from 0.6 ﬁo 1.4 mm is used, the flow rate of the photochromic

coating agent is set to be 10 to 70 cm/s and the rate of moving

the nozzle from the lens center to the end is set to be 3 to 6

mm/cm. The nozzle is preferably moved while the nozzle posiigion
is regulated 'in accordance with the lens shape so that the
distance between the nozzle tip and the lens surface is constant
from 1 to 5 mm, moré‘preferably 1 té 3 mm . Furthermore, it is
preférred to régulate the rotation number within the spin
rotati-n-g rate of from 50 to 150 rpm in the dropping of the
photochromic coating agent in accordance with the lens diameter,

the nozzle diameter and the output rate. The application of the

photochromic coating agent on the surface of a 75 ¢ lens in these

conditions can form a clear photochromic layer allover the lens
surface using a small amoun£ of the photochromic éoating agent.
[0097]

In accordance with the kind of the radical'polymeriz:ation
initi_ator used, a photocuring method or a thermal curing method

is appropriately ‘employed as the curing method. Erom the

viewpoint of the physical properties and the appearance of the

resulting coat film, it is preferred to adopt a method of using

the photo-pelymerization initiator, cufing by light irradiation
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and completing the polymerization with heating. 1In the method,
a thermal polymerization initiator may be used simultaneocusly.
Examples of the light source used in the photocuring are lamps
having electrodes sﬁch as a metal halide lamp, a super high
pressure mercury lamp, a high pressure mercury lamp, a middle
pressure mercury lamp} a bactericidal lamp, a xenon lamp, a
carbon arc lamp and,a tungsten lamp, and electrode—frée ilamps.

Moreover, electron beam may be used as the light source. In

- the use of electron beam, the coating layer can be cured without

addiné the photo—polymerization initiator. Examples of the
thermal curing méthod. may include a method of thermally
polymerizing with heating in a polymerization furnace, a method
of curing with polymerization by irraﬁiating infrared ray in a
polymerizatidn.furnéce andlthe-like.
tOO98] |
(Hard coat layer)

| The substrate with the photochromic coat layer thus formed
can be used as it is as an optical p;oduct such as a photochromic
lens of the‘like, and further the'photochromic coat layer is

pieferably' covered with a hard coat layer; The scratch

. resistance of the optical material can be improved by covering

with the ‘hard coat layer. Xnown hard coat layers can be used =
as the hard . cocat layer without any limitation and examples

thereof are those obtained by applying a coating agent for hard
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coat which comprises a silane coupling agent and a sol of a silicon,
zirconium, antimony or aluminum oxide as essential components
and then curing, and those cbtained by applying a coating agent
for hard coat which comprises an organic polymer as an esséntial

component and curing. Using a silyl monomer in the composition,

-the sufficient adhesion can be attained more firmly and simply.

[0099]
Moreover, on the hard coat layer, it is also possible to

apply, if necessary, secondary treatment or processings such as

~reflection preventing treatment by wvapor deposition cf a thin

film made from a metal oxide sﬁch as 8§i0;, TiO; or 2r0;, or by
applying an organic polymer thin film, or antistatic treatment.
[0100]

The present invention will be described in more detail with

.referénce to-the following examples and comparative examples,

but it should be not limited by these examples.
[0101] |
Example 1
{Preparation of Photochromic coating agent}
Firstly, 2,2—bis(4—methécryloyloxy peqtaethoxyphenyl)
propane, polyethylen@lecol. diacrylate having an average

molecular weight of 532, triﬁéthylolpropane trimethacrylate,

polyester oligomer hexacrylate (manufactured by Dicel UCB,

EB-1830), and glycile_'methaérylate, which are radical
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polymerizing monomers, were mixed in amounts of 50 parts by mass,

15 parts by’mass, 15 parts by mass, 10 parts by mass and 10 parts

by mass, respectively. Subsequently, 100 parts by mass of the

radicaléolymerizingmbnomermixtdreQasSufficieﬁtlymixedwith
5 [0102]

Chemiczal formula 1

[0103]
2.35partsbynmsscﬁfaphotochromiccompound(PC*l)having
10 a struéture represente& by the above formula 1,
[0104] |

Chemical formula 2

[0105]
15 O.6partlafweight<ﬁfaphotodhromiccompound(PC—Z)having
a structure represented by the above formula 2, and

[0106]
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Chemical formula 3

[0107]
0.4 part by mass of a photééhromic compound (PC-3) having

a,structﬁre_representeclby'the above formula 3. Thereafter, the

resulting mixture was sufficiently mixed with 0.5 part by mass

of a mixture of - 1*hydroXycyclohexylphenylketone - and’

bis(2,6~dimethoxybenzoyl)—2}4,4—trimethyl—pentylphosphineoxi

de in a weight ratic of 3:1 as a polymerization initiator, 5 parts
by mass of bis(1,2,2,6,6-pentamethyl-4-pyperizyl)sebacate as a
stabilizer, 7 parts by mass of ¥ -methacryloyloxypropyl

trimethoxy silane as a silane coupling agent, and 0.1 part by

mass of a leveling agent “L-7001” manufactured by Nippon Unicar

Co., Ltd, and thereby the photochromic coating agent was
prepared.
(Formation of Primer layér)r-

As a lens subsfréte, MR-8 having a thickness of 2.0 mm
(thiourethane resin plastic lens haviﬁg a refractive index of
1.60)Qasused. ThelensSubstratéwasthoroughlydegreasedwith

acetone and immersed in a 10 % by mass sodium hydroxide agueous
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solution at 50°C for 10 min. Thereafter, the lens substrate was
tho;oughly wéshed with waimAwater éndldried,by a drying machine
at 70°C for 30 min. On the lens substrate, 2 g of a one liquid'
type self-crosslinking polyurethane dispersion containing a
Silanolgroupaseaprimerwherehnthedispersingnmdimnwaswater,
“Takelac Ws-6021" rmanufactured' by | Mitsui Chemicals
Polyurethanes, INC., was applied by sbin coating using a spin
coater 1H-DX2 manufacfuréd by MIKASA Co., and then naturally
dried at room temperature for 15 min.
(Formatioﬁ of Photo;hromic layer)

Next, about.Z g of the photochreomic coating agent.preéared
spécially wés applied oﬁ thersﬁrfacé of the lens substraté

previously dried by spin éoating using a spin coater 1H-DX2

manufactured by MIKASA. Through the spin coating, the coating

film had a2 thicdkness such that the film thickness of the

photochromic coat layer prepared after curing was 40 + 1 pm, by

'regulating the spin coat conditions. The ‘application

properties of the photochromic coating agent in the spin coating

were evaluated. ﬁﬁmaphotochromiccoatingagentquigoodwetting

_properties to the primer layer, and the coating was performed

easily and uniformly.’ The resulting layer was evaluated as B.

In this evaluaticn, the evaluation standards in the application

properties for the photochromic coating -agent are as follows.

(0108]
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A: The wetting properties are good and the compdsition
can he applied én the éubstrate uniformly.

B: The wetting p;operties are somewhatrno good bﬁt the
composition can be applied on the'substrate uniformly.

C: The wetting properties are no good and the_comp‘osition
is repélled on the rlm of the substrate.

‘D: The‘wefting'properties are‘no good and the composition:
is repelled on the center of the.substrate.
[0109]

,Next,thelenswhichsurfaceWascoatedjjltheabovemaﬁner

was subjected to irradiation for 3 min using a metal halide lamp

wiﬁh an output of 150 mW/cm® in a nitrogen gas atmosphere and
thereby the photochromicrcoating agent-coated film was cuied.;
Thereafter, the lens was treated with heat for 1 hr in a constant
warmer at 110° C to prepare the lens haviﬁgeaphotochromic layer.
The deformation of the substrate in the curing was observed in
ﬁhe followingznénner. The resulting lens and the lens substrate
same as one used in the formation were lighted by a fluorescent
andthecﬁfférencecﬂfthefluorescentimageswhichwerereflected
on both of“the lens surfaces {the form of the ‘image was changed
or not) was obsefﬁed visually. -As a result, the difference
between the two images (deformatlon) was not observed. The
non-deformation of the lens-was evaluated as A. In this

evaluation, the evaluation standards in the non-deformation are



10

15

20

Self emulsification 90 11 (D) Si-OH Polyether having
a crosslinking -Self emulsification 70 CH2:CHC(O)O-.
SF-Bt3ucture caused by 3 funcgijonal groups 12 (D
Si - CH ' -
as follows.
[0110]
A: The deformation of the substrate was not observed all.
B: The deformation of the substrate was observed slightly.
C: The deformation of the substrate was observed to some
extent.
D: The deformation of the substréte was observed largely.

(Evaluation of Photochromic lens)

The lens”having the photochromic layer prepared by the

'above méthod'was subjected to a cross hatch adhesion test and

a water resistant_ test, and thereby thé adhegion 'of the
photééhromic coat layerrﬁasrevaluéted. In each test, the
evaluation standards and the evaluation results'are. shown below.
[0111]'

Teét method:

-On.the photochromic coat layer of the lens having the
photocﬁromic layer, 100 squarés havinga 1 mm x 1 mm size weré
formed by é cutter knife having a Sharp tip. Successively, a
commercially available cellophane tape was adhered on the
sguares ana then the céllophane tape was quidkly peeled off.
After the peeling, the peeled condition of the coating layef
(coat film) was observed visually. As a rééuit,-the squares of
the coating layer were evaluated as A or B based on the following

evaluation standards, and the coating layer was in a level
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capable of being used practically.
[0112] -
A: The sqguares were not peeled off.
B: Léss than 5% of the squares were peeled Gff.
C: From not less than 5% to less than 15% of the squares
were peeled off.
_D: Not less than 15% of the'squares were peeled off.
Water resistant test:
_The lens having the photpchromic layer was immersed in

boilingwater at 100°C for 1 hr and then cooled to room temperature.

' The cross hatch adhesion test on the lens was carried out. As
‘aresult, it was evaluated as B based on the following evaluation
‘standards.

[0113]

A: Thé squares were not peeled off.

B: Less than 5% of the squares were peeled off.

C: Froanot less than 5% to lessrthan 15% of the squares
were peeled-off.

D: Not less than 15% of the squarés were peeled off.
Example 2

The procedure of Example 1 was repeated except for using,
as a primer, one liquid type polyurethane dispersion having a
silanol group in which a dispersing medium is water, namely

commercially available “Takelac WS-5000” manufactured by Mitsui
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Chemicals Polyurethanes, INC., and thereby a lens having a
photochromic layer was prepared. The evaluation was carried in
tﬁé-same manner as in Exampie 1. The results are summarized in
Table 1-1.

[0114]

_Examp%e 3

The procedure of Example 1 was repeated except for using,
as a primer, a primer (A}, which comprises an emulsion of a
urethane resin having an acryloyloxy group dispersed in water,

prepared by using polyether polyol as a compound having an active

- hydreogen group, and thereby a lens having a photochromic layer

was prepared. The evaluation was carried in the same manner as
in Example 1. The results are summarized in Table 1-1.

[0115]

' Example 4

The procedure of Example 1 was repeated except for using,
as a primer, a primer (B),‘which compri;es an emulsion of a
urethane resin having a silanol group and an acryloyloxy group
dispersed. in water, prepa#éd by using polyether polycl as a
compound having-an active hyd&ogen group, and thereby a lens
having a photochromic layer was prepared. The evaluation was
carried in the same manner as in Example 1¥ The results are

summarized in Table 1-1.
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[0116]

Example 5

The procedure of Example 1 was repeated except for using,
as a primer, a primer (C),uwhich comprises an emulsion of a
urethane resin having a silanol,grdup and an acryloyloxy group
dispersed in water,prepare@ by using polyether polydl as a
compound having an éctivé hydfbgen group, and thereby a lens
having a photochromic layer was prepaied. Tﬁe evaluation was
carriedrin the samewmanner as in Example 1. Tﬁe results ére

summarized in Table 1-1.

10117]

Examgie 6

| The procedure of Example 1 was repeated except for using,
as a primer, a primer (D), which comprises an emulsion of a
urethane resin having a silénol group, an acryloyloxy group and
a crosslinking ﬁart having at least three functional groups
dispersed in water, prepared by using polyether polyocl as a
coméound having an active hydrogen group, and thereby a lens
having é_photochromié layer was prepared. The evaluation was
carried in the same manner as in Example 1. The'results afe
summarized in Table 1-1.
[0118]

Example 7

The procedure of Example 1 was repeated except that, a
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60 18 (E) Si-OH Pol ycarbonat e havi nga crosslinking
structure caused by 3 functional groups Self
sF—1emil sification 90 CH2=CHg( 0) O- 19 (E) Si-OH.

mixture of one liquid type self-crosslinking polyurethane

dispersion havinga silanol group, namely commercially available

“Takelac WS~5100" manufactured by Mitsui Chemicals

PolYurethaﬁes,INC.,withtheprimer(A)jj1asoiidconcentration
ratio of 1:1 was used as a primer, and after the coating of the
photochromic coat layer, the fhermal'curing was carried out at
90°C'foi 1 hr, and thereby a lens having a photochromic layer
was prepared. The evaluation was carried in the same manner as
in Example l; The results are summarized in Table 1-1.

[0119]

 Example 8

The procedure of Example 7 was repeated except for usirg
a mixture of one liguid type self-crosslinking polyuréthane

dispersionha#hx;asilanolgroup,namelycommerciallyavailable

“Takelac  WS-6021"  manufactured by Mitsui  Chemicals

Polyurethanes,INC.,withtheprimer {A) in a solid concentration
ratioof 1:1, asarmimer,andtherebyaalenshavihgapho£ochromic
layer was prepared. The evaluation was carried in the same
manner as in Example 7. . The resuits are summarized in Table 1-1.

{0120]

hxampie 9
‘The procedure of Example 1 was repeated except for using

a polycarbonate lens substrate having a thickness of 2 mm as a

lens substrate, and the primer (D) as a primer component, and
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Pol ycar bonat e havi nga crosslinking structure caused
by 3 functional groups Self enulsification 90
SF- +=CHC( 0) O- 20 (GQ CH2zGMeC(0)0 - Pol ycar bonat e
aving a crosslinking structure caused by 3
~functional groups Self enulsification 90

thereby a lens having a photochromic layer Wasrprepared. The.
evaluation was carried in the'same manner as in Example 1. The
results are sﬁmmarized in Table 1-1.

[0121]

Exzmple 10

The procedure of Example 1 was repeated except for adding

3 parts by weight of N-methyldiethanol amine to the photochromic

polymerizing composition, and thereby a lens having a

photochromic layer was prepared. The evaluation was carried in

the same manner as in Example 1. The results are summarized in
Table 1-2.

‘[0122]

Example 11

The procedure of Example 6 was repeated except for using,
as a plastic lens substrate, MR-8 substrate (thiourethane resin
plastic iens) haviﬁg a center thickness of 1.2 mm, a periphery_
thiékness of-lo'mm, a diameter of 75 mm,andré refractive index
of 1.69, and thereby a lens haﬁing a photochfomic layer was
prepared. The evaluation was carried in the same manner as in
Example 6. The results are summarized in Table 1-2.

[0123]

Example 12

The procedure of Example 6 was repeated except for using,

as aplastic lens substrate, CR-39 substrate (acryl resinplastic



SF- 173167 Table 1-2 (continued) Exanple Substrate

| ens Eval uation Results ongphysical properties

Phot ochro coating application properties Lens

def orma- tion Adhesion
lens) having 'a center thickness of 1.2 mm, a periphery
thickness of 10 mm, a diameéter of 75 mm and a refractive
index of 1.50} and thereby a lens having a photochromic layer
was prepared; The evaluation was carried in the same manner
as in Example 6. The results are summarized in Table 1-2.
[0124]
Example 13

The proccedure of Example 6 was repeated except for

‘applying the photochromic coating solution after the primer
coating and drying with heat at 120° C for 1 hr, and thereby
a lens having a‘Tphotochromick layer was -prepared. The
evaluation was carried in the same manner as in Example 6.

The results are summarized in Table 1-2.

[0125]
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A 11

Wat er resis- tance 10 Thi our
Thiourethane 1.2 nmmthick A AAA 12 Alyl
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Table 1-1
Primer
 Name Functional Resin Self or | Average
group Forced particle
emuilsifi- | diameter
Example _ cation {mm)
1 Takelac | S8i-OH Polyether |Self a0
WS-6201 emulsifi-
‘ cation
2 Takelac | Si-OH Polyester | Self 70
WS-5000 : emilsifi-
. cation
3 (n) CH2=CHC (0) O~ Polyether | Self 60
o | emulsifi-
_ - cation _
4 (B) Si-0H Polyether | Self 70 -
CH2=CHC (0) O- amulsifi-
cation
5 (C) 5i-CH Polyether | Self 30
CH2=CHC (0) O~ emulsifi~
cation
6 (D) Si-OH Polyether | Self 70
: CH2=CHC (0) O- having emulsifi-
: crosslink- | cation
ing - .
structure
causead by 3
functional
' : groups
7 Takelac | Si~OH Polycarbo— | Self 60
W5-5100 nate emilsifi-
{A) CH2=CHC {0Q) C~ Polyether | cation &0
8 Takelac | S5i-0H Polyether | Self S0
WS-6201 , emulsifi-
{A) CH2=CHC (0} O— Polvether |cation 60
9 (D) 51i-0H Polyether | Self 70
' CH2=CHC (0} 0- | having emulsifi-
cresslink— | cation
ing
structure
caused by 3
functional
groups




1.2 mmthick A A A A 13 Thiourethane A A A A 14
Thi ouret hane A A B B 15
SF-1731 65
Table 1-1 (continued)
Evaluation Results on Physical properties
Photo- lens Adhesion Water
Substrate chromic deforma- resis-
lens coating tion tance
Example application
' : properties
1 Thicurethane A A B B
2 Thiourethane A A B B
3 Thiourethane A A A B
4 Thiourethane A A A B
5 Thiourethane A T\ A B
6 | Thiourethane A A A A
i Thiourethane A A A B
8 Thiocurethane A A A B
9 Poly- A A A A
carbonate

[0126]




Thi ourethane A A A A 16 Poly- carbonate A A A A 17
Thi ourethane A A C D 18
SE-1731 66
Table 1-2
. Primer - N
Name Functional Resin Self or Average
Example group Forced particle
' emulsifi- diameter
cation ()
10 Takelac | 31-OH Polyether Self .90
WS-6201 , emulsifi-
cation
i1 {D) Si-OH Polyether having a|-Self 70
crosslinking emalsifi-
CH2=CHC (0) 0~ | structure caused by | cation
3 functional groups
12 (1) 1 si-oH Polyether -having a | Self 70
crosslinking emulsifi-
CHZ=CHC (0) O~ | structure caused by | cation
: 3 functional groups
13 (D) 8i-CH Polyether having a| Self &0
CH2=CHC (0) O~ | crosslinking emilsifi-
: | structure caused by | cation
_ 3 functional groups
14 Takelac | Si-CH Polyether Self 90
WS~-6201 : emilsifi-
cation '
15 (E) Si-0H Polycarbonate Self | 90
CH2=CHC (0) O~ | having a | emulsifi-
: crosslinking ' cation
structure caused by :
- \ 3 functional groups
16 () CHZ=CHC (0} 0~ | Polycarbonate Self 20
having a emilsifi-
crosslinking cation -
structure caused by
3 functional groups
17 Takelac - Polycarbonate Self &0
WS-6010 emilsifi-
: cation .
18 (E) Si-CH. | Polycarbonate Selif 90
CH2=CHC (0) 0~ { having a | emalsifi-
crosslirking cation
structure caused by
3 functional groups
19 (E) 5i-0H Polycarbonate Self 90
: CH2=CHC (0} O- | having a | emulsifi- :
crosslinking cation
structure caused by
C - 3 functicnal groups
20 (G) CHZ2=(MeC (0) 0 | Polycarbcnate Self 90
- having a - emulsifi-
crosslinking cation
structure caused by
3 functional groups
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Pol y- rArbonate A'/A 19 Poly- carbonate A A A A 20
Pol y- carbonate A A

SF-1731 67

. Table 1-=2 (contiﬁued)

Evaluation Results on physical properties
Photochro Lens Adhesion Water
Example Substrate coating deforma- ' resis-
lens application tion tance
. properties
10 Thiourethane A* A% A* A*
11 Thiocurethane y:y A A A
1.2 mm thick
12 Allyl A A A A
1.2 mm thick '
13 Thiourethane A A A A
14 - | Thiourethane A A B B
15 Thiourethane A B A A
16 Poly— A A A j
carbonate .
17 Thiocurethane A A C D
18 Poly- A A A A
carbonate
19 Poly~ A A A A
carbonate
20 | Poly= A A A A
carbonate

* The amine compound-containing photochromic coating agent was

‘used.

[0127]

Comparative Example 1

Thé procedure of Example 1 was repeated except for using,
as a primer component,‘ a mixture prepafing .by mixing a
moisture-curing type primer, ﬁamely, “Takenate M-402P"
maﬁufactured.byﬁmitsui.Chemicals polyurethanes, INC., and butyl
acetate in & weight ratio éf 1:1 énd making them uniform with
thoroughly stirring ifla nitrogen atmosphere, and thereby a lens
ha%fing a photochromic léyer was prepared. The evaluation of the
lens waé carried in'thé same manner as in Example 1. The results

are summarized in Table 2.
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* The am ne conpound-cont ai ni ng photochrom c coati ng
agent was used. [0127] 5 Conparative Exanple 1
sp-1fg procedure of Exanple lgwas repeated except for
using, as a primer conmponent, a mXxture preparing by
m Xi ng a noisture-curing type priner, nanely,
"Takenate M 402P" nmanufactured by Mtsui Chem cals

[012%jlyurethanes, INC., and butyl 10 acetate in a weight
' tio of 1:1 and making themuniformw th thoroughly
stirring in a nitrogen atnosphere, and thereby a |ens

ComplRggitiyea EphopdehPoni ¢ | ayer was prepared. The

evaluation of the lens was carried in the sane nmanner

asThe pocvmleelo £ %ﬂpqwttuﬁasatgpéamréz@ébﬂ Rotapl®ctly
2. SF-173168 [0128] Conparative Exanple

applglﬂﬁgp{ SHBESCHE‘OE?%IEE% olgh%\%ﬁqenecpgn de gé eglérﬁt{,e r1,th.out

|rect applying the p omc coa ing a
5 using the prinmer, and thereby

substrate mnthout
using Y 3 Eong 0 SR G €1 dyfor Hias PheparisEm TR ayer
eval uation was carried in the same manner as in
was pxenpredl. Thiteevedubtsdoareasurmarig@dri mhEabhme Znanner as
(01291 Conparative Exanple 3 10The procedure of

in Ekxanpkell0 Mas fe&NEnd £ XCORmEDIz 481 1F, TAS18 2
plastic I ens substrate, MR8 substrate (thiourethane

roizbesin plastic lens) having a center t hi ckness of 1.2
nnm a periphery thickness of 10 mm a dianmeter of 75

Comp M nd refractive index of 1.60, w thout using the
—w~9%£i§%¥_E§¥@Eaﬁ%;§by a | ens having a 15 photochronic
| ayer was prepared. The eval uation of the | ens was
carlre edorrdpe shixanumirel Oaea s repearpidetfepThivr using,
results are sumarized in Table 2. In this
as a poapatatisves examglretesi MRest hebPtiaRs (@yRIurdmdafd 9L iy
the urethane resin was not present, the stress

plastneucat a¢eQrding E@rﬁ:gﬁ ‘§1|§'£!:Q age rﬁ?ufegnﬁy %oﬁerlphery

polynerlzatlon curing of the photochronic cdat

e Id not _be.rel xed i rradi ati on
th;cgggggéﬁﬁﬁhgmghe pﬁ%?%% ?6ﬁ?tn7%éF“FH3£P-r?ﬁéﬁ@F&V@ index
the substrate, which was softened by heating with
of 1.4§ ghtithexdi 4ELOA, thasPaErer meand Ntheskey 2 tiseswhreing a

reS|stance of the-lens was eval uated as E.
photochromic layer was prepared. The evaluation of the lens was

carried in the same manner as in Example 10. The results are
summarized rin Table 2. 1In t:his dozrtpérati\te examﬁle, si-nc'e the
primer layer made from the urethane resin was not present, the
stress ihduced according to ‘the shrinkage caused by
poiymerization curing bf the photochromic coating agent could

not be relaxed in the light irradiation for forming the

-photochromic coat layer. Therefore, the substrate, which was

softened by heating with light irradiation, was deformed.

Morecver, the water resistance of the lens was evaluated as E.
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SF-173169 [0130] Table 2 Conpar. Ex. Priner Substrate
| ens Results of evaluation for physical properties

sp-Phet o- chrom c coating appldcation properties Lens
def orma- tion Adhesion Water resistance 1 Moi sture-
curing type: Takenate M 402P

[6130]

Table 2
Results of evaluation
for physical properties
Substrate | Photo- Lens Adhesion | Water
Primer lens chromic deforma- resis-
Compar. coating tion tance
Ex. application
properties -
1 Moisture- | Thio=- D - A A Jiy
curing ‘urethane :
type:
Takenate
- M-402P )
2 - H A A £ E
3 ) - Thio— “A* D*. B* B>
urethane :
thickness
(1.2 ‘mm)

*: An amine compound-containing photochromic coating agent was

used.

[0131]

Example 14

(Formation of Primer layer)

As a lens substrate, MR-8 having a diameter of 75 mm, a

~curve of 5 and a thickness of 2.0 mmf(thiogrethane resin plastic

lens having a refractive index of 1.60) was used. The lens

substrate was thoroughly degreased with acetone and immersed in

a 10 % by mass sodium hydroxide aqueous sclution at 50°C for 10

min. ?hereafter, the lens substrate was thoroughly washed with

warm water and dried at room temperature for 30 min. On the lens

substrate, 2 g of a one liquid type self-crosslinking

polyurethane dispersion containing a silanol group as a primer,
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Thi o- uret hane 0O AAA A AE 3 - Thio- urethane
thickness (1.2 nm A* B*

SF-1731 70

® Takelac 7_WS.,—6021” manufactured by. Mitsui Chemicals
Polyurethanes, INC. was applied'by spin coating using a spin
coater 1H-DX2 manufactured by MIKASA Co.

(Spin coating of Primer) | |

While a lens having a c_liameter of 75 mm was rotated at 70
rpm using a spin coater 1H—.DX2 manufactur-ec.:i by MIKASA Cok., the
primer was dispensed on the center of the lens at an output rate
of 0.17 g/s usi.ng a dispenserr with a nozzle having an inner
diameter of 0.4 mm . | Thereafter, the primer solution was dropped
over § min while-the' dispenser was moved from the lens_cent'ér
to the lens periphery. The nozrzle wa;s moved while regulating
the moving locus éo thaﬁ tﬁe distance to the lens was kept to
bé from 1 to 3 ot Thereafter, the lens was naturally dried at
room temperature for ‘15 min.

{Formation of Photochromic layer)

Next, about 2 g of the photochfomic coating agent prepared
in the same manner .as,Example 1 was applied on the surface of
the lens substrate previously dried, by spin coating using a spin
coater 1H-DX2 manufactured by MIKASA.

(Spin coating of Photochromirc ceat)

While a lens having 4a diameter of 75 mm was rotated at 50

rpm, the photochromic coating agent was dispensed on the center

of the lens at an output rate of 0.17 g/s using a dispenser with

a nezzle having an inner diameter of 0.8 mm. Thereafter, the
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E* *: An am ne conpound-contai ni ng photochrom c
coati ng agent was used. 5[0131] Exanple é4
_{Formation of Priner |ayer}4As a |lens substrate, MR8
5 %igﬁ ng a diameter of 75 nn?la curve of 5 and a
t hi ckness of 2.0 nm (thiourethane resin plastic 10
| ens having a refractive index of 1.60) was used. The
. _lens substrate was thoroughly degreased with acetone
ALSRERFSIMYESsEEVEH ATTD DhByleRS SHBEIUMChd#fokPHE Periphery
aqueous solution at 50C for 10 mn. Thereafter, the
ovel énmisubstrateownalet hasoughey washedr st ha varn et €rmoving
and dried at roomtenperature for 30 mrm On the |lens

locukbssubshtatite &2 HPhcd @nerd quhd t¥Peept to be from 1 to
sel f-crosslinking pol yurethane di spersion containing

a sj I Qup as a _pr.inmer SE-173170. Takel.ac
i S0t SR R S B Fag g ap an nad d¥fforness
Pol yur et hanes, I NC. was applied by spin coating using

suchy Wisith datierlm H-DiORaRET aét hed Phy taakASAicp coat Tayer

3 mm

prepared after'curing was 40 £ 1 pm, by regulating the spin coat
conditions. The application propertie-s of the photochromic
coating agent in the spin coating were - evaluated. The
photochromicﬁ coating agent had good wetting properties to the
primer 1a3‘/7er, and thé coating’ was perfolrmerd 'éasily and uniformly.
The resulting layer was evaluated as.A.
[0132]

Next, the lens which surface wés céated in the above manner

was subjected to irradiation for 3 min using a metal halide lamp

‘with an output of 150 mW/cm® in a nitrogen gas atmosphere and

thereby the photochromic coating agent-coated film was cured.
Thereafter, the lens was treated with heat for 1 hr in a constant
warmer at 110° C to f)replare_ a lens having a photochromic layer.
The deformation of the substrate in the curing was observed in
the follo;wing manner. The resulting lens and the same lens
Substr.ate as one used in the formation were held to a fluorescent
and the difference of the fluoréscent images which were reflected
on both of the lens suffaces (the form of the image was rchanged

or not} was observed visually. As a result, the difference
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- haviidgl &t

(Spin coating of Priner) Wiile a I ens having a

di aneter of 75 mmwas rotated at 70 rpmusing a spin
srp-1¢aater 1H DX2 manufacturedyby M KASA Co., the priner

was di spensed on the center of the |lens at an out put

rate of 0.17 g/s using a dispenser with a nozzle

havi ng an inner dianeter of 0.4nmm Thereafter, the
5 wprimer sol ution was dropped 10 over 8 min while the

SLWErSpeiSertWRs I HDdea fASHPTREtIONS ot 1ot colprerveds The
peri phery. The nozzle was noved while regulating the

non-gefiorgaltdcmso § o i dentshea slicstaincec dd athe. | €ns: wasults are

kept to be from1l to 3 mm Thereafter, the |lens was

summBatiueal iy daiad at-oroomtenperature for 15 min. 15

. (Formation of Photochrom c |ayer) Next, about 2 g of
[013§@e phot ochrom c. coating agent prepared in the same
manner as Exanple 1 was applied on the surface of
- t e-Igns substrate previously dried, by spin coating
22 a spin coater 1H DX2 manufactured by M KASA.

20( Spin coating of Photochrom c coat) Wi le a ,
| elize rndgrpar aliciBxempdt 75vasnmasatetabedeat 650r using, -
rpm the photochromc coating agent was di spensed on
as athensestigsrohtbhemkensnatifng QUEPShefat €07 9. H Surve
using a dispenser with a nozzl e having an inner A
[ ter . There r, th SF-173171 .
of 5 GrAr e B Clalsl B 1T S Thb b RanPer t 0L (e vieh Lens
eri phery over 8 mn. The nozzle was noved while
G T SroVP R | Bud - 60 )uhatnd 65 HRSH aPeest rimer
the |l ens was kept to be from1 to 3nm Through the :
compeppmt ¢ oatppimet héE boarh heh fedmp haske @ drhiaknesisorb isuehich -
that the filmthickness of- the photochrom c coat

watet ayentpiepaged atbehagel rBgiva®ha4ngl aP®ilViol group, an

regul ating the spin coat conditions. The application
acryREPPOEY T 68000 Ghe RhQL0Ghom ¢ ;;% ent ho.the
yspln c%a?iﬁggmere evg%uatégﬂqgﬂgf %?%cﬁ?o%%clggéFi%&ree
_ ent. had good, wetti roperties to the 10 prinmer
Func gL G he! BOAtT D uds CHETTr Ot SReHigp amgepared by
uniformy. The resulting |ayer was eval uated as A
using o2y crERenatike Pehgohhipeh suspapeunds hovdred am elheive
above manner was subjected to irradiation for 3mn
hydragimgrauret andathee=anp 1 widdvian euppotcehrbb@c coat
MV cnR in a nitrogen gas atnosphere and thereby the

layePhRl Chrephecq0at TR a3gaNLiz¢a3LLddd | mMas, fulgd -
' yeTherea te?% ?he | ens was tﬁgﬁaﬁf%éﬁh eat‘?o%ﬁltﬁ? Same

' const ant _war.ner 110 C.to prepare a l.ens .
mann%%gfghdjb 5ﬁ%ﬁgﬁﬁwig% c%%§y5F§u+ﬁ€ géﬁgﬁﬁﬁﬁﬁﬁﬁ28§ fReTable

substrate in the curing was observed in )

1-2.

[0134]

Comparative Example 4

The procedure of Example 14 was repeated except for using
a primer prepared by using, as a primer component, a moisture
curing type primer “Takenate M-402P” manufactured by Mitsui

Chemicals Polyurethanes, INC. mixing the primer with butyl
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20 the follow ng manner. The resulting | ens and the
sanme | ens substrate as one used in the formation were
sp-Teid to a fluorescent and the difference of the
. fluorescent inmages which were reflected on both of
the lens surfaces (the formof the image was changed
or not) was observed visually. As a result, the
difference ,SF-173172 bet n the two i nages ) ,
acei @t drhdt "6 Was Adr Bts L YoaNITRERABA. HEFBr WAL foRn With
of the I ens was evaluated as A The results are
thorauatdry gedriranTabh @ niprogon 3@ndBrdimice 458d thereby a lens
The procedure of Exanple 1 was repeated except for
haviligj Bgph@Sco@ht&nscsehst rnater WRs phayifgda Gioa®iee!, oh the
75 mm a curve of 5 and a thickness of 2.0mm
spi &aaeyﬁgm%%sgte% cBUPILLE NGV & 210 Ker s 1m,
1.67), an g, rimer f

I ndex o usl as a conponent,

a. prjmer, (E), which conprises an enul sjion_in
nc i BRGt SriE S 0" L BF e LRkt h AR are caused
sil anol group, an acryl oyl oxy group and a
on theopsiimgki Agypar susfage beasusehtke ¥ebciiomrorgoupss of
is used as a dispersing nmedium prepared by using
the plobysal bonat & oRaliye) agsnt teotpewrd mkavl Nige AReaetinerior.
: 15 hydrogen group, and thereby a | ens having,a
p hr.oni - ' ,
T e e D Bt R e 18 sREb Bl rea.
[013r sults are sunmarized in Table 1-2. [0134] 20
nparative Exanple 4 The procedure of
Exanpl e 14 was repeated except for using a prinmer
Exampdended by using, as a prinmer conponent, a noisture
curing type prinmer "Takenate M 402P" manufactured by
M Thai phend cad o Palypmpethaness deNeaticxergeblefor using,
priner with butyl. SF-173173 acetate in .a wei ght
as afakh@ @hpktlsaRd MRKHNG hemnid odRMd b S UGlYing 4
stirring in a nitrogen atnosphere, and thereby a |ens
. L.hg.-a-phot ochr om ¢ coat. | ayer S _prepared. - :
dlamggégng,7$ﬁthea§%H?y%6% i°ng" 'Fhﬁﬁfcg%?ggd?g 2.0 mm, and
. extending by using a flexible film 5 uncoated parts
uS1nghe?® & RELEBAITHP Ayt PsPhotehdier 8avare Tagsey oy loxy
the prinmer |ayer surface because the wetting
groupr apera ies il irhel phgteathheniiogcatt 1 ewms agented durfiional
primer |ayer were inferior. In results, a good -

- groupBot pebparke @gahsli@geyﬁﬁg@gkg?g%ﬁ%eggu@gr ad: %Jemgg)]ougd

10 Exanple 16 mple 1

havi%@pgﬂtggt§§ge8&dggﬁe%5§?%gpgsﬁ%d!%@%r%%&i%é%%B %aygng a

| ycar bonat'e Fens “sub aving a er o
, ~a curve of 5 -and a thickness of 2.0 mm and
Photg&ﬁaf,ﬂlas D i hBYCEoMToneNESPATHE merTNEF) Shadinglian was
acryl oyl oxy
carried in the same manner as in Example 14. .The results are

summarized in Table 1-2.

[0136€]

Example 17
The procedure of Example 1 was repeated except for using,

as a lens substrate, MR-8 having a thickness of 2.0 mm



10

15

20

Exam

15 group and a crosslinking part having at | east

three functional groups, prepared by using
sr-potycarbonate pol yol as a conpound having an active

hydr ogen group, and thereby a | ens having a

phot ochromi c coat | ayer was prepared. The eval uation

was carried in the sane manner as in Exanple 14. The

results are 20 su rized in Table 1-2. [0136]. i
th]é(lé];ﬁ) kéarie7 resin p aﬂﬂrelcb e 13¥e E)Xgﬁﬁrélcfl\;ﬁs index of

repeated except for using, as a lens substrate, M-8
1.60havi nagda whinkness of iguddmtySe- pr8¥itethane dispersion

(thiourethane resin plastic |l ens having a refractive
“Takawex wicdl.B0)wh adtd WsHngodnechtguhdat ¥p8cific functional

polyurethane di spersion "Takel ac W6010" which did
groJEn k@s@lﬁﬂﬁghé a£9n§£ oh a@ﬁ%%&ta@gr%e fupcgional

Cr 0SS |ng part vi ng "at ea t three functiona

| up as a priner co onent manuf actured by Mtsui |
gfcn%ﬁé 2Eaf PO r ST AR b @ u et %ﬁﬁé M&ﬁSHéSChemlcals

carried in the sane manner as in Exanple 1. The
Pol ywasiittaiiese SifmrarTzedevallablionl was [@3Aledxbmptlke same
18 10The procedure of Exanple 1 was repeated except
manrfef agsimBxangla PhotIehi-edQ teoAPOBhmalizepalh Tble 1-2.
mass of 1',5" -dinethyl-6"'-fluoro-6"-
[Olgﬁqrphorlnodlsplro
(cycl ohexane-1,3")-(3H)indol e-2'-(2H), 3"
tQQ§Pht°(3 2-a) (1 ,4)oxazine, 1 part by mass of
&1, 1 part by mass of PC-2, 15 and further
adding, as a stabilizer, 5 parts by mass of
beﬁ?@n@b@@%@@b¢Gpﬁuﬁ&ﬁmple 1 was repeated except for using,
3-(2-Hpbenzotri azol e-2-y1)-5-(1, 1-di met hyl et hyl )-4-hyd

as a @OyntoGhbchisi demghaind andl. 5tpaighty alesH of Kyl

. ester, and thereby a photochrom c coating agent was

wr-%a%r&% 1Tkereafisr, - éhe- 20, proced e8;.0f -Exanpl e 15
was repeated except for u3|ng t-he photochron1c

ent, .th e
Cyclﬁg)?lerxgglndqé%pl)]ot 0¢ Oaie F%%meef%‘”f%#) Eog%ﬂzma
~evaluated. As a result the appllcatlon properties of
4) oFAE 1piRet PR BHIRY AT R &Gerit, ahfel RS T BRFEL PENPC-2,

t he adhesion and the water SF-173175
and further adding, as a stabilizer, 5 parts by mass of

benzenepropanoic acid,

'3-(2-Hbenzotriazole-2-yl)-5-(1,1-dimethylethyl)-4-hydroxy, C

7-9 side chain and straight chain alkyl ester, and thereby a
photochromic coating agent was prepared. Thereafter, the
procedures'of Example 15 was repeated except for using the

photochromic coating agent thus prepared, and thereby a primer

layer and a photochromic coat layer were formed and evaluated.

As a result, the application properties of the photochremic

coating agent, the lens deformaticn, the adhesion and the water
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resi stance were evaluated as A respectively. [0138]
Exanpl e 19 The procedure of Exanple 1 was repeated
sr-exgept for further 5 addingg as -a stabilizer, 5
parts by nass of ethylenebis (oxyethylene)bis [3-
(5-t-butyl -4-hydroxy-mtolyl) p ropionate], and
t hereby a photochrom c coati ng agent was prepared.
- Thereafter, the procedures of Exanple fS was repeat ed
resllapte M Uiy e vt o“ch’f%?ﬁ%cr%o‘é? g agent thus
prepared, 10 and thereby a. prinmer layer and a
[013Hot ochromic coat |ayer were formed and eval uated. As
a result, the application properties of the
Exaniad achrom ¢ coating agent, the [ ens deformation, the
“adhesion and the water resistance were evaluated as A
respec Yoo 0
o e e PR TRt Fope Rt o e e
as a primer conponent, .a primer. (G, which conprises
2ddingy, efif si ¢h ofs%ﬂbﬁ}éFﬁgne r8si nPR&VEng £%i | fipts  of
- group, a 20 nethacryl oyl oxy group and a crosslinking
ethypanethiafiory eah vileast) i e famethwnal - grioupeoxy-n-tolyl) p
di spersed in water, prepared by using pol ycarbonate
ropiROIat@ ] ,asafd CAHMotEl havi figoabchebh Ve MEhtogen gpedp, was

and thereby a | ens having a photochrom c coat | ayer

prepiar e@ﬂéﬁgaf@g#%%gb%u%% FARLLAB19U 5 LA NS eated

sane nmanner 1 n

except for using the photochromic coating agent thus prepared,
and thereby a_brimer layer'and a photochromicrcoat layer were
formed énd evaiuated; As a result, the applicafion-propefties
of the photochromic coating agenf, the leng deférmation, ther
adhésion' and the water resistance were evaluated as A
respectively.

[0139]

Example 20

The.précedure of Example 16 was repeatéd.except for except

for using, as a primer component, a primer (G), which comprises

.an emulsion of an urethane resin having a silanol group, a

methacfyioyloxy group and a crosslinking part having at leasf
three functional groups dispersed in water, prepared by using
polycarboﬁate ?olyol as a compound having an active hydrogeﬁ
group; and thereby a lens having a photochromic coat layer was

prepared. The evaluation was carried out in the same manner in



Exanple 16. As a result, the application properties
of the photoch om c coating agent, the Iens
SF—P?% rmati on, the adhesion the water resistance
we eval uated as A, respectively. 77 CLAIM
1. A process for producing an optical article
conprising a | am nate structure consisting of an
optical substrate, a photochromc |ayer forned froma .
Examplat | hg- sohut #onesvatai fiheg apphictacironpcorenpiotmdof the
_ and a radical polynerizing nononmer, and a primer
photl@yeforihereketiweeagenier ehd 18es dufaee oforf,héhe adhesion
optical substrate and the photochrom c |ayer are
bandi r rd [ ro
and Con’pr‘llﬁg:e%ﬁt%@]ggt%ﬁgc& .é?é LAY Bhat ¥ §%§ f@?ﬁectl%ely
primer layer on the surface of the optica
substrate by applying a prinmer conprising an enulsron
contai ning an urethane resin having at | east one
group selected froma silanol group, an acryl oyl oxy
group, a nethacryl oyl oxy group and an epoxy group;
and - (B) form ng the photochrom c |ayer
on the prinmer layer fornmed 15in the step(A).
2. The process for producing an optical article
according to claim1 wherein the primer is an
enul si on conprising aurethane resin having a skel eton
derived from pol ycarbonate polyol. 20 78 . 3.
The process for producing an optical article
according to claiml1l wherein in the step (A, the
primer layer is formed by applying the primer with
- spin coating, and in-the step (B), the photochromc
~coat layer is fornmed by applying the photochronic
coating agent solution with spin coating. 4.
An optical article obtainable by the process as
~clainmed in Aaim1. 105. An optical article
obt ai-nabl e by the process as clainmed in Caim!|l
wherein the optical substrate conprises
pol ycar bonat e. B
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CLAIMS

1. A process for producing an optical article compfising a
laminate structure consistihg of an .optical substrate, a
photbchromic layer formed from"a‘coating éolution coﬁtaining a
photochromic compound and a radical poiymerizing monomer, and a
primer layer therebetween, wherein theﬂsurface of the optical
substrateandthepmotochromiclayerarebondingthroughthegﬁimér
layer, whiéh process comprises the steps bf:

(1) forming the primer layer on the surface of the optical

substrate by applying a primer comprising an emulsioh containing

‘an urethane resin having at least one group selected from a silanol

group, an acryloyloxy group, a methacryloyloxy group and an epoxy
group; and
(B) forming the photochromic layer on the primer layer formed

in the step(A).

2. The process for producing an optical article according
to claim 1 wherein the primer is an emulsion comprising a urethane

resin having a skeleton derived from pclycarbonate polydl.
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3. The process for‘prodﬁcing an optical article according
to claim 1 whgrein in the step (A), the primer layer is formed
by applying the primer with spin coating, and in the step (B),
the photochromic coat layer is formed by applying the

photochromic coating agent solution with spin coating.

4. An optical article obtainable by the process as claimed

in Claim 1.

5. An optical article obtainable by the process as claimed
in Claim 1 wherein the —optical substrate comprises

polycarbonate.



