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DESCRIPTION

SPECTACLE LENS AND METHOD FOR MANUFACTURING THE SAME

Technical Field
[0001] The present invention relates to a spectacle lens and a method for
manufacturing the same, and particularly relates to a myopia progression

suppression lens and a method for manufacturing the same.

Background Art

[0002] Patent Document 1 describes a spectacle lens that suppresses the
progression of refractive errors such as myopia. Specifically, minute convex portions
(corresponding to convex portions on a substrate in the present specification) having
a spherical shape with a diameter of about 1 mm, for example, are formed on a
convex surface, which is an object-side surface of the spectacle lens. Normally, with
a spectacle lens, light beams that have entered from the object-side surface are
emitted from the eyeball-side surface, and are focused on the retina of the wearer.
On the other hand, light beams that have passed through the above-described
minute convex portions are focused at a position located toward the object side (the
front side) relative to the retina of the wearer. As a result, the progression of

myopia is suppressed.

Citation List
Patent Documents

[0003] Patent Document 1: US 2017/0131567 Al

Summary of Invention
Technical Problem
[0004] When a hard coating layer is formed on the surface having minute convex

portions described in Patent Document 1 in order to increase, for example, the
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scratch resistance, and an antireflection layer is formed on the hard coating layer,
both a shape corresponding to the minute convex portions and a shape
corresponding to a base portion gradually change on the outermost surface of the
spectacle lens, thus making the boundary between the base portion and the minute
convex portions unclear. In this case, the inherent defocus power of the minute
convex portions may not be exerted.

[0005] The term "defocus power" is a refractive power imparted by the shape and/or
material of defocus regions, and refers to the difference between the average of
defocus values at focal positions X corresponding to the defocus regions, and a focus
value at a focal position Y at which light beams that have passed through portions
other than the defocus regions converge, the focal position Y being located on the
back side relative to a plurality of focal positions X. To put it differently, the term
"defocus power" is a difference obtained by subtracting the refractive power of the
base portion from the average of the minimum refractive power and the maximum
refractive power at a predetermined location of the defocus regions.

[0006] It is an object of an embodiment of the present invention to achieve a defocus
power even when a predetermined member is disposed on convex portions or

concave portions.

Solution to Problem

[0007] The present inventors conducted extensive studies in order to solve the
above-described problem. As a result, the present inventors arrived at a method
by which the outermost surface of a spectacle lens is smoothed, and instead, an
interface portion is provided inside the spectacle lens, with convex portions or
concave portions being provided on the interface portion. The inventors also arrived
at a method by which, at that time, a defocus power is imparted by using the convex
or concave shape of the interface portion, and the difference between the refractive
indexes of two types of surface substrates sandwiching the interface portion
therebetween.

[0008] The present invention has been conceived based on the above-described



10

15

20

25

30

findings.

A first aspect of the present invention is a spectacle lens including:

an object-side surface and an eyeball-side surface;

a first refractive region having a first refractive power based on a
prescription for correcting a refractive error of an eye; and

a second refractive region having a refractive power different from the first
refractive power, the second refractive region having a function of forming a focal
point at a position other than a retina of the eye so as to suppress progression of the
refractive error of the eye,

wherein an interface portion is disposed inside the spectacle lens,

the interface portion includes a base portion, and convex portions protruding
from the base portion, or concave portions recessed from the base portion,

the function of the second refractive region is exerted by using mutually
different respective refractive indexes of two types of members sandwiching the
interface portion therebetween, and the convex portions or the concave portions, and

an outermost surface portion of the spectacle lens that corresponds to the
convex portions or the concave portions is smooth.
[0009] A second aspect of the present invention is an aspect according to the first
aspect,

wherein the two types of members sandwiching the interface portion
therebetween are a defocus surface substrate on which the convex portions or the
concave portions are provided, and a covering member provided on the defocus
surface substrate.
[0010] A third aspect of the present invention is an aspect according to the first or
second aspect,

wherein the interface portion is formed by a defocus surface substrate on
which the convex portions or the concave portions are provided, and a hard coating
layer provided on the defocus surface substrate.
[0011] A fourth aspect of the present invention is an aspect according to the third

aspect,
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wherein the hard coating layer includes a segment smoothing layer that
covers the convex portions or the concave portions provided on the defocus surface
substrate, and that planarizes the convex portions by filling concave portions
between the convex portions if the convex portions are provided, or planarizes the
concave portions by filling the concave portions themselves if the concave portions
are provided, and a scratch resistant layer that covers the segment smoothing layer.
[0012] A fifth aspect of the present invention is an aspect according to the third or
fourth aspect,

wherein the convex portions are provided on the defocus surface substrate,
and a refractive index of the defocus surface substrate is larger than a refractive
index of the hard coating layer, or

the concave portions are provided on the defocus surface substrate, and a
refractive index of the defocus surface substrate is smaller than a refractive index
of the hard coating layer.
[0013] A sixth aspect of the present invention is an aspect according to the first or
second aspect,

wherein the interface portion is formed by a defocus surface substrate on
which the convex portions or the concave portions are provided, and lens substrates
provided so as to sandwich the defocus surface substrate therebetween.
[0014] A seventh aspect of the present invention is an aspect according to the sixth
aspect,

wherein the convex portions are provided on the defocus surface substrate,
and a refractive index of the defocus surface substrate is larger than a refractive
index of the lens substrates, or

the concave portions are provided on the defocus surface substrate, and a
refractive index of the defocus surface substrate is smaller than a refractive index
of the lens substrates.
[0015] An eighth aspect of the present invention is an aspect according to any one
of the first to seventh aspects,

wherein a protruding height of the convex portions or a recessed depth of the
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concave portions is 4 pum or more.
[0016] A ninth aspect of the present invention is a method for manufacturing a
spectacle lens including:

an object-side surface and an eyeball-side surface;

a first refractive region having a first refractive power based on a
prescription for correcting a refractive error of an eye; and

a second refractive region having a refractive power different from the first
refractive power, the second refractive region having a function of forming a focal
point at a position other than a retina of the eye so as to suppress progression of the
refractive error of the eye, the method including:

placing an interface portion inside the spectacle lens,

the interface portion including a base portion, and convex portions
protruding from the base portion or concave portions recessed from the base portion;

causing the function of the second refractive region to be exerted by using
mutually different respective refractive indexes of two types of members
sandwiching the interface portion therebetween, and the convex portions or the
concave portions; and

smoothing an outermost surface portion of the spectacle lens that
corresponds to the convex portions or the concave portions.

[0017] A tenth aspect of the present invention is an aspect according to the ninth
aspect, including:

a segment smoothing step of applying a segment-smoothing chemical
solution to the convex portions or the concave portions provided on a defocus surface
substrate on which the convex portions or the concave portions are provided, curing
the segment-smoothing chemical solution, and planarizing the convex portions by
filling concave portions between the convex portions if the convex portions are
provided, or planarizing the concave portions by filling the concave portions
themselves if the concave portions are provided, thereby forming a segment
smoothing layer; and

a scratch resistant layer forming step of applying a scratch-resistant-layer
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chemical solution different from the segment-smoothing chemical solution to the
segment smoothing layer, and curing the scratch-resistant-layer chemical solution,
thereby forming a scratch resistant layer on the segment smoothing layer.
[0018] An eleventh aspect of the present invention is an aspect according to the
ninth aspect, including the steps of:

bonding at least a part of a peripheral edge portion of a first lens-substrate
mold on which an object-side surface or an eyeball-side surface is formed, to at least
a part of a peripheral edge portion of a defocus surface substrate on which the convex
portions or the concave portions are provided;

placing a second lens-substrate mold on which an eyeball-side surface or an
object-side surface is formed, on a side opposite to the first lens-substrate mold, with
the defocus surface substrate interposed between the second lens-substrate mold
and the first lens-substrate mold; and

filling a raw material composition of a lens substrate between the first lens-
substrate mold and the defocus surface substrate, and between the defocus surface
substrate and the second lens-substrate mold, after bringing a cavity between the
first lens-substrate mold and the defocus surface substrate and a cavity between the
second lens-substrate mold and the defocus surface substrate into communication,
thereby

sandwiching the interface portion between the defocus surface substrate on
which the convex portions or the concave portions are provided, and a lens substrate
provided on the defocus surface substrate.
[0019] Other aspects that can be combined with the above-described aspects are
listed below.
[0020] The term "smooth" as used in the present specification refers to a state in
which the unevenness of the outermost surface is 0.5 pm or less. The term
"unevenness of the outermost surface" refers to the difference between a maximum
value and a minimum value of the deviation distance from the most approximate
sphere at 4¢. The term "most approximate sphere" is a spherical shape calculated

from a measured value (height distribution) of the outermost surface using the least
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squares method in the 4¢ range.
[0021] From the viewpoint of the average surface power, the term "smooth" may be
defined as follows. The term "smooth" refers to the state of a surface whose rate of
change in the average surface power (unit: D) at a given position of the surface in a
given direction is 0.5 D/mm or less (preferably 0.4 D/mm or less). Note that the
average surface power is represented by the following expression:

Average surface power = Average curvature of curved surface (unit:
1/m)*(Refractive index - 1.0)
[0022] The term "smooth" may also be defined as follows. That is, the term "smooth"
may be defined as a state in which the difference between the minimum value and
the maximum value of the average surface power is smaller than the difference (the
power added by the filled segments) between the minimum value and the maximum
value of the transmission power.
[0023] All portions of the outermost surface that correspond to locations where the
convex portions or the concave portions are densely present are preferably smooth.
[0024] Although all portions of the outermost surface that correspond to locations
where the convex portions or the concave portions are densely present are smoothed,
the entire outermost surface of the spectacle lens that corresponds to the convex
portions or the concave portions is preferably smoothed, and the entire outermost
surface located opposite to the aforementioned outermost surface is also preferably
smoothed.
[0025] The interface portion is preferably extended to the outermost edge of the
spectacle lens over the entire circumference of the spectacle lens.
[0026] In the case of forming convex portions on the main surface of the defocus
surface substrate in order to achieve a myopia progression suppression effect, it is
preferable to use a combination of a defocus surface substrate having a refractive
index of 1.60 and a covering member having a refractive index of 1.50.
[0027] In the case of forming convex portions on the main surface of the defocus
surface substrate in order to achieve a myopia progression suppression effect, it is

preferable to use a combination of a defocus surface substrate having a refractive
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index of 1.70 and a covering member having a refractive index of 1.50 or 1.60.
[0028] In the case of forming convex portions on the main surface of the defocus
surface substrate in order to achieve a myopia progression suppression effect, it is
preferable to use a combination of a defocus surface substrate having a refractive
index of 1.67 and a covering member having a refractive index of 1.60.

[0029] In the case of forming concave portions, rather than convex portions, on the
main surface of the lens substrate for the purpose of achieving a myopia progression
suppression effect, a defocus power can be achieved by reversing the refractive index
of the lens substrate and the refractive index of the covering member.

[0030] It is preferable that the segment smoothing layer fills concave portions
between the convex portions if the convex portions are provided, or fills the concave
portions themselves if the concave portions are provided, and also covers the base
portion.

[0031] A plurality of convex portions or concave portions may be formed on the
interface portion toward the object-side surface of the spectacle lens. Conversely, a
plurality of convex portions or concave portions may be formed on the interface
portion toward the eyeball-side surface of the spectacle lens. A plurality of convex
portions or concave portions may be formed on the interface portion toward one of
the two surfaces. A plurality of convex portions or concave portions may be formed
on the interface portion toward the two surfaces.

[0032] An aspect that achieves a hyperopia progression suppression effect is as
follows.

Concave portions are provided on the defocus surface substrate, and the
refractive index of the defocus surface substrate is larger than the refractive index
of the hard coating layer, or,

convex portions are provided on the defocus surface substrate, and the
refractive index of the defocus surface substrate is smaller than the refractive index
of the hard coating layer.

[0033] Another aspect that achieves a hyperopia progression suppression effect is

as follows.
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Concave portions are provided on the defocus surface substrate, and the
refractive index of the defocus surface substrate is larger than the refractive index
of the lens substrate, or,

convex portions are provided on the defocus surface substrate, and the
refractive index of the defocus surface substrate is smaller than the refractive index

of the lens substrate.

Advantageous Effects of Invention
[0034] According to an embodiment of the present invention, it is possible to achieve
a defocus power even when a predetermined member is disposed on convex portions

or concave portions.

Brief Description of Drawings
[0035] FIG. 1 is a schematic cross-sectional view of a spectacle lens according to
Embodiment 1.

FIG. 2 is a schematic cross-sectional view showing a case where convex
portions are provided on a defocus surface substrate of a spectacle lens according to
Embodiment 2.

FIG. 3 is a schematic cross-sectional view showing a case where concave
portions are provided on the defocus surface substrate of the spectacle lens according
to Embodiment 2.

FIG. 4 is a cross-sectional view schematically showing a part of a method for
manufacturing the spectacle lens according to Embodiment 2.

FIG. 5 is a schematic cross-sectional view of a spectacle lens according to

Embodiment 3.

Description of Embodiments
[0036] Hereinafter, an aspect of the present invention will be described. The
following description is merely illustrative, and the present invention is not limited

to the aspects that are described as examples. Reference can be made to Patent
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Document 1 for details not given below. The components shown in the drawings are
provided with reference numerals together with names. The descriptions of the
reference numerals are described in the section of the list of the reference numerals
in the present specification. For the sake of convenience of description, the reference

numerals are omitted in the present specification.

[Spectacle Lens According to Aspect of the Present Invention]
[0037] A specific configuration of a spectacle lens according to an aspect of the
present invention is as follows.

"A spectacle lens including:

an object-side surface and an eyeball-side surface;

a first refractive region having a first refractive power based on a
prescription for correcting a refractive error of an eye; and

a second refractive region having a refractive power different from the first
refractive power, the second refractive region having a function of forming a focal
point at a position other than a retina of the eye so as to suppress progression of the
refractive error of the eye,

wherein an interface portion is disposed inside the spectacle lens,

the interface portion includes a base portion, and convex portions protruding
from the base portion, or concave portions recessed from the base portion,

the function of the second refractive region is exerted by using mutually
different respective refractive indexes of two types of members sandwiching the
interface portion therebetween, and the convex portions or the concave portions, and

an outermost surface portion of the spectacle lens that corresponds to the
convex portions or the concave portions is smooth."
[0038] The spectacle lens according to an aspect of the present invention includes
an object-side surface and an eyeball-side surface. The term "object-side surface" is
a surface located on the object side when a spectacle including the spectacle lens is
worn by the wearer. The term "eyeball-side surface" is a surface on the opposite

side, or in other words, located on the eye ball side when the spectacle including the
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spectacle lens is worn by the wearer. In an aspect of the present invention, the
object-side surface is a convex surface and the eyeball-side surface is a concave
surface. That is, the spectacle lens according to an aspect of the present invention
1s a meniscus lens.

[0039] The spectacle lens according to an aspect of the present invention is a myopia
progression suppression lens, as with the spectacle lens described in Patent
Document 1. On the other hand, the spectacle lens according to an aspect of the
present invention is not limited thereto. For example, the spectacle lens according
to an aspect of the present invention may be a hyperopia progression suppression
lens. The details of this will be described in the section of [In the Case of Achieving
Hyperopia Progression Suppression Effect]. Note that myopia progression
suppression and hyperopia progression suppression may also be collectively referred
to as refractive error progression suppression.

[0040] The first refractive region corresponds to the first refraction area in Patent
Document 1. The phrase "light beams that have entered from the object-side
surface" in the above-described specific configuration are assumed to be light beams
from infinity. The second refractive region corresponds to the second refraction area
in Patent Document 1.

[0041] An interface portion is disposed inside the spectacle lens according to an
aspect of the present invention. This "interface portion" is a portion having a base
portion and convex portions or concave portions. The interface portion roughly
encompasses the following two cases. In both cases, the interface portion is
sandwiched between two types of members.

(Case 1)

An interface itself that is formed as a result of the defocus surface substrate
and the covering member coming into direct contact with each other, as shown in
FIGS. 1 to 3 (Embodiments 1 and 2) described below. The interface portion in this
case is in the form of a surface.

(Case 2)

A portion including an interface member on which a base portion, and convex
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portions, for example, are formed on the object-side surface side, and a base portion
and concave portions corresponding to the convex portions are formed on the
opposite side, as shown in FIG. 5 (Embodiment 3) described below. More specifically,
a portion sandwiched between a part of a member disposed on the object-side surface
side as viewed from the interface member, the part being in direct contact with the
base portion and the convex portions of the interface member, and a part of a
member disposed on the eyeball-side surface side as viewed from the interface
member, the part being in direct contact with the base portion and the concave
portions of the interface member. The interface portion in this case is in the form
of a layer.

[0042] This interface portion includes a base portion, and convex portions
protruding from the base portion or concave portions recessed from the base portion.
According to the upper paragraph in (Case 2), the interface member itself includes
a base portion, and convex portions protruding from the base portion or concave
portions recessed from the base portion.

[0043] The term "base portion", as its name indicates, is a portion constituting the
base of the shape of the interface portion, and forms one surface if the convex
portions or the concave portions are not present.

[0044] This interface portion is present between the object-side surface and the
eyeball-side surface of the spectacle lens, and at least the base portion and the
convex portions or the concave portions are not in contact with the two surfaces.
[0045] As shown in FIGS. 2 and 3, when a spacer and a defocus surface substrate
that are integrated into one piece is used in manufacturing of the spectacle lens, the
spacer may be exposed on the object-side surface (this content is related to
Embodiment 2). However, in this case, the base portion and the convex portions or
the concave portions are not in contact with the object-side surface. Accordingly, in
FIGS. 2 and 3, the interface portion is present between the object-side surface and
the eyeball-side surface of the spectacle lens, and at least the base portion and the
convex portions or the concave portions are not in contact with the two surfaces, but

are embedded in the spectacle lens.
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[0046] In the first place, when the spectacle lens is shipped after being cut
according to the shape of a frame, the outermost edge of the spectacle lens on which
the spacer is disposed, shown in FIGS. 2 and 3, is removed. Even when the spectacle
lens is shipped without being cut to a frame shape, the outermost edge of the
spectacle lens is removed before it is made into a spectacle as a final product. That
1s, in most cases, the spectacle lens is not provided with the spacer. Ultimately, with
or without the definition described in the upper paragraph, the surface portion is,
in fact, present between the object-side surface and the eyeball-side surface of the
spectacle lens, and at least the base portion and the convex portions or the concave
portions are not in contact with the two surfaces.

[0047] The convex portions are portions protruding from the base portion.
Conversely, the concave portions are portions recessed from the base portion.

[0048] In the present specification, the term "protruding distance" from the base
portion is a distance, in the normal direction of a surface constituted by the base
portion, from the base portion to the vertex of the convex portions of the interface
portion. The above-described direction may also be an optical axis direction (lens
thickness direction, Z axis; the same applies to the following description). Conversely,
the term "recessed depth" from the base portion is a distance from the base portion
to the vertex of the concave portions of the interface portion in the above-described
direction.

[0049] In the spectacle lens according to an aspect of the present invention, an
outermost surface portion of the spectacle lens that corresponds to the convex
portions or the concave portions is smoothed. On the other hand, the function of the
second refractive region is exerted by using the mutually different respective
refractive indexes of the two types of members sandwiching the interface portion,
and the convex portions or the concave portions.

[0050] The phrase "outermost surface portion of the spectacle lens that corresponds
to the convex portions or the concave portions" refers to a portion that constitutes
an outermost surface of the object-side surface or the eyeball-side surface opposed

to convex portions or concave portions directly formed on a main surface of a member
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forming the base portion and the convex portions or the concave portions of the
interface portion, the outermost surface portion being located in an optical axis
direction from the convex portions or the concave portions.

[0051] The term "main surface" is a surface including the base portion and the
convex portions or the concave portions on the defocus surface substrate, and is
preferably the entire surface on which the convex portions or the concave portions
are provided. Another member having a different refractive index is directly coated
onto a main surface (a portion including at least a part of the base portion and some
of the convex portions or the concave portions) of the defocus surface substrate,
whereby an interface portion is formed.

[0052] If an antireflection layer is formed on the outermost surface of the spectacle
lens, the term "main surface" refers to a portion of the antireflection layer that is
located directly above the convex portions or the concave portions. If another layer
(e.g., a water-repellent layer made of a fluoride polymer) is formed on the outermost
surface, the term "main surface" refers to a portion of the water-repellent layer that
1s located directly above the convex portions or the concave portions. When a
plurality of convex portions are present so as to be spaced apart from and
independent of each other as in the case of Patent Document 1, the term "main
surface" refers to the entire portion in which the convex portions are densely present.
The same applies to the concave portions.

[0053] The term "smooth" as used in the present specification refers to a state in
which the unevenness of the outermost surface is 0.5 pm or less. The term
"unevenness of the outermost surface" refers to the difference between a maximum
value and a minimum value of the deviation distance from the most approximate
sphere at 4¢. The term "most approximate sphere" is a spherical shape calculated
from a measured value (height distribution) of the outermost surface using the least
squares method in the 4¢ range.

[0054] From the viewpoint of the average surface power, the term "smooth" may be
defined as follows. The term "smooth" refers to the state of a surface whose rate of

change in the average surface power (unit: D) at a given position of the surface in a
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given direction is 0.5 D/mm or less (preferably 0.4 D/mm or less). Note that the
average surface power is represented by the following expression:

Average surface power = Average curvature of curved surface (unit:
1/m)*(Refractive index - 1.0)
[0055] The term "smooth" may also be defined as follows. That is, the term "smooth"
may be defined as a state in which the difference between the minimum value and
the maximum value of the average surface power is smaller than the difference (the
power added by the filled segments) between the minimum value and the maximum
value of the transmission power.
[0056] That is, all portions of the outermost surface that correspond to locations
where the convex portions or the concave portions are densely present are smooth.
[0057] As a result, according to an aspect of the present invention, it is possible to
achieve a defocus power even when a predetermined member is disposed on convex
portions or concave portions.
[0058] Children are often subjected to progression suppression for myopia, which is
a type of refractive error. According to an aspect of the present invention, the
interface portion is embedded in the spectacle lens, and there is no risk that a child
wearing the spectacle lens will damage the convex portions or the concave portions
by accident.
[0059] Moreover, according to an aspect of the present invention, the function of the
second refractive region is exerted by using the refractive indexes of the two types
of members sandwiching the interface portion, and the shape of the convex portions
or the concave portions. Accordingly, the aspect of the present invention is applicable
to a wide variety of members. Specifically, to illustrate using Embodiment 1
described below, the range of variations in combinations of the types of the lens
substrate serving as the defocus surface substrate and the materials of the hard
coating layer covering the main surface of the lens substrate is largely increased. To
illustrate using Embodiment 2 described below, the range of variations in
combinations of the materials of the film-shaped or plate-shaped defocus surface

substrate and the types of the lens substrate covering the main surface of the
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defocus surface substrate is largely increased.

[0060] Although the details will be described in [Details of Spectacle Lens
According to Aspect of the Present Invention], the types of commercially available
lens substrates serving as substrates of spectacle lenses are limited. This means
that the types of refractive indexes of lens substrates available are also limited.
[0061] Before an aspect of the present invention was conceived, a defocus power
was exerted by using the refractive index of the lens substrate (i.e., a difference from
the refractive index of the atmosphere) and the shape of the convex portions or
concave portions provided on the lens substrate. Therefore, the problem as discussed
in the section relating to the problem to be solved by the present invention arose,
and the findings relating to the problem were obtained by the present inventors.
[0062] On the other hand, according to an aspect of the present invention, the
difference between the respective refractive indexes of the two types of members
sandwiching the interface portion, rather than the refractive index of the
atmosphere, contributes to exertion of a defocus power. Even if a commercially
available lens substrate is used as one of the members sandwiching the interface
portion, a lens substrate having the desired refractive index may be selected as the
other member sandwiching the interface portion. Then, it is sufficient that convex
portions or concave portions having a desired shape (e.g., the desired protruding
distance or recessed depth) are formed in advance on the interface portion (the main
surface of the lens substrate in the present example).

[0063] That is, according to an aspect of the present invention, a wide variety of
commercially available lens substrates can be used, or in other words, the range of
refractive indexes can be largely expanded from the viewpoint of product
specifications. In particular, this expansion of the range of refractive indexes is more

prominent when using the method according to <Embodiment 2> described below.

[Details of Spectacle Lens According to Aspect of the Present Invention]
[0064] In the following, further specific examples, preferred examples, and

modifications of an aspect of the present invention will be described.
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<Common Features>

[0065] The following are specific examples, preferred examples, and modifications
that are common to Embodiments 1 and 2 described below.

[0066] Although all portions of the outermost surface that correspond to locations
where the convex portions or the concave portions are densely present are smoothed,
the entire outermost surface of the spectacle lens that corresponds to the convex
portions or the concave portions is preferably smoothed, and the entire outermost
surface located opposite to the aforementioned outermost surface is also preferably
smoothed.

[0067] The interface portion is formed by two types of members. On the other hand,
for example, at the lens center, a hard coating layer A may be provided on the main
surface of the lens substrate serving as the defocus surface substrate, and a hard
coating layer B may be provided on an outer peripheral portion of the hard coating
layer A. That is, the interface portion need not be formed by only two types of
members over the entire lens.

[0068] However, this modification leads to complication of processes. Therefore, it
1s preferable that, as in an aspect of the present invention, the interface portion is
formed by only two types of members over the entire lens. It is preferable that, as in
an aspect of the present invention, the interface portion is sandwiched by placing
another member on the defocus surface substrate so as to cover the main surface,
because the defocus power can be easily adjusted, and the manufacturing will not
be made more difficult.

[0069] The term "defocus surface substrate" is one of the members sandwiching the
interface portion, and the main surface thereof has the shape of the interface portion.
In Embodiments 1 and 2, the term "defocus surface substrate" is a member that
forms the base portion and the convex portions or the concave portions of the
interface portion, and constitutes one element for generating a defocus power. In
Embodiment 1, a lens substrate corresponds to the defocus surface substrate. In

Embodiment 2, a film-shaped or plate-shaped member embedded in the spectacle
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lens corresponds to the defocus surface substrate.

[0070] The other member described above is also referred to as a covering member.
A fluid (liquid) raw material is used as the raw material of the covering member,
and the main surface of the defocus surface substrate and the raw material are
brought into contact with each other. A member onto which the shape of the convex
portions or the concave portions of the defocus surface substrate is transferred by
solidifying the raw material is referred to as a covering member. The following
description will be given based on the example described in the present paragraph.
[0071] The interface portion is preferably extended to the outermost edge of the
spectacle lens over the entire circumference of the spectacle lens. In particular, in
the case of using the method according to Embodiment 2 described below, it is
preferable to adopt this configuration because the manufacturing will not be made
more difficult.

[0072] Since the range of refractive indexes can be expanded, each of the refractive
indexes of the two types of members sandwiching the interface portion is not limited.
[0073] Examples of combinations for achieving a myopia progression suppression
effect in the case of forming convex portions on the main surface of the defocus
surface substrate include a combination of a defocus surface substrate having a
refractive index of 1.60 and a covering member having a refractive index of 1.50.
[0074] Other examples of a combination for achieving a myopia progression
suppression effect in the case of forming convex portions on the main surface of the
defocus surface substrate include a combination of a defocus surface substrate
having a refractive index of 1.70 and a covering member having a refractive index
of 1.50 or 1.60.

[0075] In the case of forming convex portions on the main surface of the defocus
surface substrate in order to achieve a myopia progression suppression effect,
exemplary combinations include a combination of a defocus surface substrate having
a refractive index of 1.67 and a covering member having a refractive index of 1.60.
[0076] In the case of forming concave portions, rather than convex portions, on the

main surface of the defocus surface substrate for the purpose of achieving a myopia
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progression suppression effect, a defocus power can be achieved by reversing the
refractive index of the defocus surface substrate and the refractive index of the
covering member.

[0077] For the combinations of refractive indexes listed above, the protruding
height of the convex portions or the recessed depth of the concave portions is
preferably set to be large, because there is no significant difference in refractive
index between the defocus surface substrate and the covering member. Specifically,
the protruding height of the convex portions or the recessed depth of the concave
portions is preferably 4 pm or more.

[0078] For details other than those described above, the preferred examples
described in Patent Document 1 may be adopted. For example, in the case of
achieving a myopia progression suppression effect, the second refractive regions
disposed so as to be separated from and independent of each other may have a
refractive power larger than the first refractive power of the first refractive region
by 2.00 D to 5.00 D.

[0079] The second refractive regions may each have a circular shape having a
surface area of about 0.50 to 3.14 mm?2, and a diameter d of about 0.8 to 2.0 mm. The
large number of island-shaped second refractive regions may be substantially
uniformly disposed in the vicinity of the lens center so as to be separated from each
other at a distance substantially the same as the value of a radius d/2.

[0080] The second refractive regions may be formed so as to fall within a circular
region centered around an optical center O of the lens and having a radius R (20 mm
or less). For example, the second refractive regions may be disposed so as to form
a hexagon inscribed in a circle having a radius R. Here, the second refractive
regions may not be disposed in a circular region centered around the optical center
O of the spectacle lens and having a radius of 2.5 to 10.0 mm. Also, in a region in
which the second refractive regions and the first refractive power region are formed
in a mixed manner, the ratio of a total area of the second refractive regions to a total
area of the second refractive regions and the first refractive region may be 20 to 60%.

[0081] In the spectacle lens according to an aspect of the present invention, it is
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preferable that a plurality of convex portions or concave portions regularly arranged
in the vicinity of the lens center are provided in the interface portion. Each of the
convex portions or the concave portions is preferably formed by a curved surface
having a curvature different from that of the object-side surface of the spectacle lens.
[0082] As a result of forming such convex portions, it is preferable that
substantially circular convex portions or concave portions are disposed on the main
surface of the interface portion in the form of islands at equal intervals in the
circumferential direction and the axial direction around the lens center in a plan
view. To put it differently, it is preferable that substantially circular convex portions
or concave portions are disposed in a state in which they are spaced apart without
being adjacent to each other, or in other words, in a state in which the base portion
of the interface portion is present between the convex portions or the concave
portions.

[0083] A plurality of convex portions or concave portions may be formed on the
interface portion toward the object-side surface of the spectacle lens. Conversely, a
plurality of convex portions or concave portions may be formed on the interface
portion toward the eyeball-side surface of the spectacle lens. A plurality of convex
portions or concave portions may be formed on the interface portion toward one of
the two surfaces. A plurality of convex portions or concave portions may be formed
on the interface portion toward the two surfaces.

[0084] An antireflection layer may be provided directly on the hard coating layer,
or via another layer. The antireflection layer may be formed by depositing, for
example, an antireflection agent such as ZrOz, MgFs, or AloOs through vacuum
deposition. The visibility of an image seen through the spectacle lens can be
improved by covering the spectacle lens with such an antireflection layer.

[0085] Note that the convex portions or the concave portions may be provided at a
location where the optical axis passes through the lens center as shown in FIG. 11
of Patent Document 1, or a region in which the convex portions or the concave
portions are not provided may be secured at a location where the optical axis passes

through, as shown in FIG. 1 of Patent Document 1.
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[0086] The defocus surface substrate may be made of a thermosetting resin
material such as a thiourethane resin, an allyl resin, an acrylic resin, or an epithio
resin. The defocus surface substrate may be a lens substrate made of inorganic glass,
rather than a resin material. The same applies to the raw material of the covering
member. Ultimately, there is no particular limitation on the raw materials as long
as the function of the second refractive region can be exerted by using the refractive
index of the defocus surface substrate, the refractive index of the covering member
that covers the main surface of the defocus surface substrate, and the shape of the
convex portions or the concave portions.

[0087] In the following, each of the embodiments will be described separately.

<Embodiment 1>

[0088] FIG. 1 is a schematic cross-sectional view of a spectacle lens according to
Embodiment 1.

[0089] In Embodiment 1, a case will be described where a hard coating layer is
provided on a defocus surface substrate, which is a lens substrate. That is, in
Embodiment 1, an interface portion is formed by a defocus surface substrate in the
form of a lens substrate on which convex portions or concave portions are provided,
and a covering member in the form of a hard coating layer provided on the lens
substrate.

[0090] When a myopia progression suppression effect is intended to be achieved,
and convex portions are provided on the defocus surface substrate, the refractive
index of the defocus surface substrate is preferably larger than the refractive index
of the hard coating layer. Conversely, when concave portions are provided on the
defocus surface substrate, the refractive index of the defocus surface substrate is
preferably smaller than the refractive index of the hard coating layer.

[0091] The hard coating layer and a hard coat agent serving as the material of the
hard coating layer are not particularly limited. Note that the hard coating layer
needs to completely cover the convex portions or the concave portions formed on a

main surface of the defocus surface substrate (here, the lens substrate). However,
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this may not be sufficient to smooth the outermost surface of the spectacle lens. The
reason being that, even if the convex portions or the concave portions are completely
covered, the outermost surface of the covering member may still have a shape
resulting from making the convex portions or the concave portions obtuse.
Therefore, the hard coating layer needs to be formed to have a thickness sufficient
to prevent the convex portions or the concave portions from having an effect on the
outermost surface of the spectacle lens. For example, to prevent the influence of
convex portions having a protruding distance of 4 pym from appearing on the
outermost surface of the spectacle lens, the thickness of the hard coating layer needs
to be set to at least 10 pm or more. This is because, when the thickness is about 5
pm, the effect of the convex portions or the concave portions remains on the
outermost surface in the case where a conventional hard coating layer with a single
layer is used.

[0092] On the other hand, a thermosetting resin has been conventionally used as a
hard coating layer of a spectacle lens, and it is difficult to ensure a thickness of 10
pm or more with a thermosetting resin. Even if such a thickness can be ensured,
there is the possibility that the thermosetting resin will cause cracking, or if not,
may cause distortion, and that the distortion will affect the power distribution
originally set for the spectacle lens.

[0093] Although it is conceivable to use a photocurable resin in place of the
thermosetting resin, there is the possibility that cracking or distortion will
eventually occur even if a thickness of 10 pm or more is ensured with the
photocurable resin.

[0094] As a result of intensive studies based on the above-described findings, the
present inventors have arrived at the following preferable method.

First, the main surface of the defocus surface substrate is coated with a
segment smoothing layer. Specifically, the convex portions or the concave portions
are covered, and the convex portions are planarized by filing concave portions
between the convex portions if the convex portions are provided, or the concave

portions are planarized by filling the concave portions themselves if the concave
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portions are provided (segment smoothing step). Thereafter, a hard coating layer
(scratch resistant layer) inherently having scratch resistance is further coated on
the segment smoothing layer (scratch resistant layer forming step). Note that the
scratch resistant layer may be formed directly on the segment smoothing layer, or
may be formed with another layer interposed between the scratch resistant layer
and the segment smoothing layer.

[0095] As used in the present specification, a structure including a segment
smoothing layer in addition to a hard coating layer is referred to as a hard coating
layer. The hard coating layer includes a layer directly covering the main surface of
the defocus surface substrate, and includes a layer located immediately below an
antireflection layer (if provided).

[0096] It is preferable that the segment smoothing layer fills the concave portions
between the convex portions if the convex portions are provided, or fills the concave
portions themselves if the concave portions are provided, and also covers the base
portion.

[0097] The segment smoothing layer and the raw material thereof are not
particularly limited. For example, the raw material may be an ultraviolet (light)
curable resin with a low hardness and high flexibility, or may be a high-
concentration thermosetting resin. Also, any raw material conventionally used as
a primer layer may be used. Furthermore, any raw material conventionally used as
a photochromic film may be used.

[0098] With the spectacle lens according to Embodiment 1, it is possible to set the
thickness of the hard coating layer to be large, in addition to achieving the effect
provided by [Spectacle Lens According to Aspect of the Present Invention]. As a

result, the scratch resistance is further improved.

<Embodiment 2>
[0099] FIG. 2 is a schematic cross-sectional view showing a case where convex
portions are provided on a defocus surface substrate of a spectacle lens according to

Embodiment 2.
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FIG. 3 is a schematic cross-sectional view showing a case where concave
portions are provided on the defocus surface substrate of the spectacle lens according
to Embodiment 2.

[0100] In Embodiment 2, an interface portion is formed by a defocus surface
substrate on which convex portions or concave portions are provided, and lens
substrates (corresponding to covering members) provided so as to sandwich the
defocus surface substrate therebetween. Specifically, in Embodiment 2, a case will
be described where a film-shaped defocus surface substrate, which 1s to form an
interface portion, on which convex portions are formed on a base portion is disposed
inside the spectacle lens, using an adhesive tape in place of a gasket.

[0101] Note that any known material may be used as the adhesive tape and a
matrix including the adhesive tape, and a case will be shown where the adhesive
tape (denoted by reference numeral 46 in the publication) and the matrix (denoted
by reference numeral 48 in the publication) described in JP 2013-160994 are used.
The specific method for manufacturing the spectacle lens is as described in JP 2013-
160994, except that the polarized film of JP 2013-160994 is replaced by the defocus
surface substrate, and therefore the details are omitted.

[0102] When a myopia progression suppression effect is intended to be achieved,
and convex portions are provided on the defocus surface substrate, the refractive
index of the defocus surface substrate is preferably larger than the refractive index
of the lens substrate. Conversely, when concave portions are provided on the defocus
surface substrate, the refractive index of the defocus surface substrate is preferably
smaller than the refractive index of the lens substrate.

[0103] The raw material of the film-shaped defocus surface substrate is not
particularly limited as long as the defocus surface substrate has an intended
refractive index that is based on the technical idea of the present invention. The
thickness of the defocus surface substrate is not particularly limited, and the defocus
surface substrate may have a plate shape (including, a flat plate shape and a curved
plate shape) rather than a film shape. The shape of the base portion of the defocus

surface substrate may or may not match the object-side surface or the eyeball-side
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surface. Ultimately, the shape of the base portion is not particularly limited, as long
as the shape contributes to the exertion of a defocus power.

[0104] With the spectacle lens according to Embodiment 2, in addition to achieving
the effect provided by [Spectacle Lens According to Aspect of the Present Invention],
it 1s possible to easily produce a spectacle lens by adopting a film-shape or plate-
shaped defocus surface substrate and using the adhesive tape described in JP 2013-
160994 in place of a gasket. Also, the refractive index of the film-shaped or plate-
shaped defocus surface substrate, the refractive index of a composition injected into
a cavity formed by the adhesive tape, and the shape of the convex portions or the
concave portions of the defocus surface substrate may be set in advance. By doing
so, the range of refractive indexes can be largely expanded, and, moreover, the

desired defocus power can be exerted.

[Method for Manufacturing Spectacle Lens According to Aspect of the Present
Invention]
[0105] The technical idea of the present invention is also applicable to a method for
manufacturing a spectacle lens. The configuration is as follows.

"A method for manufacturing a spectacle lens including:

an object-side surface and an eyeball-side surface;

a first refractive region having a first refractive power based on a
prescription for correcting a refractive error of an eye; and

a second refractive region having a refractive power different from the first
refractive power, the second refractive region having a function of forming a focal
point at a position other than a retina of the eye so as to suppress progression of the
refractive error of the eye, the method including:

placing an interface portion inside the spectacle lens,

the interface portion including a base portion, and convex portions
protruding from the base portion or concave portions recessed from the base portion;

causing the function of the second refractive region to be exerted by using

mutually different respective refractive indexes of two types of members
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sandwiching the interface portion therebetween, and the convex portions or the
concave portions; and

smoothing an outermost surface portion of the spectacle lens that
corresponds to the convex portions or the concave portions."
[0106] A preferred example that is applicable to the method for manufacturing of a
spectacle lens according to an aspect of the present invention is the same as the
spectacle lens described above.
[0107] In Embodiment 1, it is preferable that the interface portion is formed by a
hard coating layer obtained by applying a chemical solution to the defocus surface
substrate on which the convex portions or the concave portions are provided, and
curing the chemical solution. Furthermore, the following content is also preferable.

"Further including: a segment smoothing step of applying a segment-
smoothing chemical solution to the convex portions or the concave portions provided
on a defocus surface substrate, curing the segment-smoothing chemical solution,
and planarizing the convex portions by filling concave portions between the convex
portions if the convex portions are provided, or planarizing the concave portions by
filling the concave portions themselves if the concave portions are provided, thereby
forming a segment smoothing layer; and a scratch resistant layer forming step of
applying a scratch-resistant-layer chemical solution different from the segment-
smoothing chemical solution to the segment smoothing layer, and curing the
scratch-resistant-layer chemical solution, thereby forming a scratch resistant layer
on the segment smoothing layer."
[0108] FIG. 4 is a cross-sectional view schematically showing a part of a method for
manufacturing the spectacle lens according to Embodiment 2. Note that FIG. 4 is
an improved version of FIG. 8 of JP 2013-160994 described in Embodiment 2.
[0109] In Embodiment 2, it is preferable to adopt the following aspect.

"Further including the steps of: bonding at least a part of a peripheral edge
portion of a first lens-substrate mold on which an object-side surface or an eyeball-
side surface is formed, to at least a part of a peripheral edge portion of a defocus

surface substrate on which the convex portions or the concave portions are provided;
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placing a second lens-substrate mold on which an eyeball-side surface or an
object-side surface is formed, on a side opposite to the first lens-substrate mold, with
the defocus surface substrate interposed between the second lens-substrate mold
and the first lens-substrate mold; and

filling a raw material composition of a lens substrate between the first lens-
substrate mold and the defocus surface substrate, and between the defocus surface
substrate and the second lens-substrate mold, after bringing a first cavity between
the first lens-substrate mold and the defocus surface substrate, and a second cavity
between the second lens-substrate mold and the defocus surface substrate into
communication, thereby

sandwiching the interface portion between the defocus surface substrate on
which the convex portions or the concave portions are provided, and a lens substrate
provided on the defocus surface substrate."
[0110] The specific details of the steps are described in JP 2013-160994, and are
therefore omitted in the present specification.
[0111] In order to smooth the portions of the outermost surface of the spectacle lens
that correspond to the convex portions or the concave portions, the hard coating
layer serving as the covering member in Embodiment 1 and the lens substrate
serving as the covering member in Embodiment 2, for example, may be subjected to
polishing or the like. This is not necessary if the above-described portions already

have been smoothed.

[Other Embodiments]

<Embodiment 3>

[0112] FIG. 5 is a schematic cross-sectional view of a spectacle lens according to
Embodiment 3.

[0113] In Embodiment 3, a case will be described where the interface portion does
not itself constitute an interface in the form of a surface as in Embodiments 1 and
2, but is formed by an interface member in the form of a layer.

[0114] FIG. 5 shows a case where a pattern inverse to the pattern on the object-side
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surface is also formed on the eyeball-side surface of the defocus surface substrate of
Embodiment 2. That is, as shown in FIG. 5, when convex portions are formed on the
object-side surface side, concave portions are formed on the eyeball-side surface side,
thus making the thickness of the defocus surface substrate substantially constant.
[0115] Then, a spectacle lens is produced using a gasket in the same manner as in
Embodiment 2. However, in Embodiment 3, a first cavity and a second cavity are
not in communication with each other, and raw material compositions having
mutually different refractive indexes are injected into the cavities.

[0116] That is, in Embodiment 3, two types of members that sandwich the interface
portion therebetween refer to a first in-cavity member formed so as to match the
shape of a surface of the interface member that is located on the object-side surface
side, and a second in-cavity member formed so as to match the shape of a surface of
the interface member that is located on the eyeball-side surface side.

[0117] Also, the function of the second refractive region is exerted by using the
refractive index of the first in-cavity member formed so as to match the shape of the
surface of the interface member on the object-side surface side, the refractive index
of the second in-cavity member formed so as to match the shape of the surface of the
interface member on the eyeball-side surface side, and the shape of the convex
portions or the concave portions. To be precise, the function of the second refractive
region is exerted by using the difference in refractive index between the first in-
cavity member and the interface member, the difference in refractive index between
the second in-cavity member and the interface member, and the shape of the convex
portions or the concave portions.

[0118] At this time, when the first in-cavity member is set as the defocus surface
substrate, the second in-cavity member is the covering member, and vice versa.
Taking into account that the interface member yields the shape of the convex
portions or the concave portions in the first place, both of the two members may be
set as the defocus surface substrates. That is, in Embodiment 3, "the covering
member provided on the defocus surface substrate" means a covering member

provided on the defocus surface substrate via the interface member.
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[0119] The refractive index of the interface member is not particularly limited. The
thickness of the interface member is also not particularly limited, and is 1 pm or
less (preferably 0.1 pm or less), for example. The shape of the interface member is
not particularly limited as long as convex portions or concave portions are provided
on the surface of the interface member on the object-side surface side, a shape
corresponding to the convex portions or the concave portions (i.e., a concave or
convex shape, which are inverse shapes) is also provided on the surface of the
interface member on the eyeball-side surface side, and the shapes of both surfaces
of the interface member are ultimately transferred to a member in contact with both
(of the) surfaces, thus contributing to the refractive error progression suppression
effect of the spectacle lens.

[0120] For the purpose of achieving a myopia progression suppression effect, when
convex portions are provided on the main surface located on the object-side surface
as viewed from the interface member, the refractive index of the first in-cavity
member is preferably smaller than the refractive index of the second in-cavity
member. For the same purpose, when convex portions are provided on the main
surface located on the eyeball-side surface side as viewed from the interface member,
the refractive index of the first in-cavity member is preferably larger than the

refractive index of the second in-cavity member.

<Embodiment 4>

[0121] In Embodiments 1 and 2, the spectacle lens is produced by bringing a fluid
into contact with a main surface of a defocus surface substrate on which convex
portions or concave portions have already been formed, and solidifying the fluid.
On the other hand, this is not to exclude, for example, joining, to a main surface of
a defocus surface substrate on which convex portions have already been formed, a
main surface of another defocus surface substrate on which concave portions have
also already been formed. However, minute convex portions and minute concave
portions need to be accurately positioned relative to each other. In view of this,

Embodiments 1 to 3 are more preferable.
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[In the Case of Achieving Hyperopia Progression Suppression Effect]

[0122] In the spectacle lens and the method for manufacturing the same described
thus far, by replacing the convex portions in the above-described content with
concave portions, and the concave portions with convex portions, light beams are
focused not on the front side, but on the back side, which is the opposite side,
whereby a hyperopia progression suppression effect can be achieved.

[0123] An aspect that achieves a hyperopia progression suppression effect in the
case of adopting Embodiment 1 is as follows.

"Concave portions are provided on the defocus surface substrate, and the
refractive index of the defocus surface substrate is larger than the refractive index
of the hard coating layer, or

convex portions are provided on the defocus surface substrate, and the
refractive index of the defocus surface substrate is smaller than the refractive index
of the hard coating layer".

[0124] An aspect that achieves a hyperopia progression suppression effect in the
case of adopting Embodiment 2 is as follows.

"Concave portions are provided on the defocus surface substrate, and the
refractive index of the defocus surface substrate is larger than the refractive index
of the lens substrate, or,

convex portions are provided on the defocus surface substrate, and the
refractive index of the defocus surface substrate is smaller than the refractive index

of the lens substrate."

[Summary]
[0125] Inthe following, a "spectacle lens and a method for manufacturing the same"
according to the present disclosure will be summarized.

An embodiment of the present disclosure is as follows.

"A spectacle lens including:

an object-side surface and an eyeball-side surface;
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a first refractive region having a first refractive power based on a
prescription for correcting a refractive error of an eye; and

a second refractive region having a refractive power different from the first
refractive power, the second refractive region having a function of forming a focal
point at a position other than a retina of the eye so as to suppress progression of the
refractive error of the eye,

wherein an interface portion is disposed inside the spectacle lens,

the interface portion includes a base portion, and convex portions protruding
from the base portion, or concave portions recessed from the base portion,

the function of the second refractive region is exerted by using mutually
different respective refractive indexes of two types of members sandwiching the
interface portion therebetween, and the convex portions or the concave portions, and

an outermost surface portion of the spectacle lens that corresponds to the

convex portions or the concave portions is smooth."

List of Reference Numerals

[0126] 1 Spectacle lens
2 Defocus surface substrate
3 Coating member
4s Interface
4m Interface member
5 Base portion
6 Convex portion
7 Lens substrate
8 Spacer
9 Matrix

10 Adhesive tape
11 First lens-substrate mold
1lc First cavity

11lm  First in-cavity member
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12c¢
12m
21
22

32

Second lens-substrate mold
Second cavity

Second in-cavity member
First refractive region

Second refractive region
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CLAIMS

1. A spectacle lens comprising:

an object-side surface and an eyeball-side surface;

a first refractive region having a first refractive power based on a
prescription for correcting a refractive error of an eye; and

a second refractive region having a refractive power different from the first
refractive power, the second refractive region having a function of forming a focal
point at a position other than a retina of the eye so as to suppress progression of the
refractive error of the eye,

wherein an interface portion is disposed inside the spectacle lens,

the interface portion includes a base portion, and convex portions protruding
from the base portion, or concave portions recessed from the base portion,

the interface portion is sandwiched by only two types of members,

the function of the second refractive region is exerted by using mutually
different respective refractive indexes of the two types of members sandwiching the
interface portion therebetween, and the convex portions or the concave portions, and

the two types of members sandwiching the interface portion therebetween
are a defocus surface substrate on which the base portion and the convex portions
or the concave portions are provided, and a covering member provided on the defocus
surface substrate and the covering member onto which the shape of the convex
portions or the concave portions of the defocus surface substrate 1s transferred, and

an outermost surface portion of the spectacle lens that corresponds to the
convex portions or the concave portions is smooth,

wherein the term “smooth” refers to the state of a surface whose rate of
change in the average surface power (unit: D) at a given position of the surface in a
given direction 1s 0.5 D/mm or less, wherein the average surface power 1is
represented by the following expression:

Average surface power = Average curvature of curved surface (unit:

1/m)*(Refractive index - 1.0).
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2. The spectacle lens according to claim 1,

wherein the covering material is a hard coating layer,

the interface portion is formed by a defocus surface substrate on which the
convex portions or the concave portions are provided, and the hard coating layer

provided on the defocus surface substrate.

3. The spectacle lens according to claim 2,

wherein the hard coating layer includes a segment smoothing layer that
covers the base portion and the convex portions or the concave portions provided on
the defocus surface substrate, and that planarizes the convex portions by filling
concave portions between the convex portions if the convex portions are provided, or
planarizes the concave portions by filling the concave portions themselves if the
concave portions are provided, and a scratch resistant layer that covers the segment

smoothing layer.

4. The spectacle lens according to claim 2 or 3,

wherein the convex portions are provided on the defocus surface substrate,
and a refractive index of the defocus surface substrate is larger than a refractive
index of the hard coating layer, or

the concave portions are provided on the defocus surface substrate, and a
refractive index of the defocus surface substrate is smaller than a refractive index

of the hard coating layer.

5. The spectacle lens according to claim 1,
wherein the interface portion is formed by a defocus surface substrate on
which the convex portions or the concave portions are provided, and lens substrates

provided so as to sandwich the defocus surface substrate therebetween.

6. The spectacle lens according to claim 5,
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wherein the convex portions are provided on the defocus surface substrate,
and a refractive index of the defocus surface substrate is larger than a refractive
index of the lens substrates, or

the concave portions are provided on the defocus surface substrate, and a
refractive index of the defocus surface substrate is smaller than a refractive index

of the lens substrates.

7. The spectacle lens according to any one of claims 1 to 6,
wherein a protruding height of the convex portions or a recessed depth of the

concave portions is 4 pum or more.

8. The spectacle lens according to any one of claims 1 to 6, wherein an

outermost surface of the spectacle lens is polished surface.

9. A method for manufacturing a spectacle lens including:

an object-side surface and an eyeball-side surface;

a first refractive region having a first refractive power based on a
prescription for correcting a refractive error of an eye; and

a second refractive region having a refractive power different from the first
refractive power, the second refractive region having a function of forming a focal
point at a position other than a retina of the eye so as to suppress progression of the
refractive error of the eye, the method comprising:

placing an interface portion inside the spectacle lens,

the interface portion including a base portion, and convex portions
protruding from the base portion or concave portions recessed from the base portion;

the interface portion is sandwiched by only two types of members,

causing the function of the second refractive region to be exerted by using
mutually different respective refractive indexes of the two types of members
sandwiching the interface portion therebetween, and the convex portions or the

concave portions,
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the two types of members sandwiching the interface portion therebetween
are a defocus surface substrate on which the base portion and the convex portions
or the concave portions are provided, and a covering member provided on the defocus
surface substrate and the covering member onto which the shape of the convex
portions or the concave portions of the defocus surface substrate is transferred, and
smoothing an outermost surface portion of the spectacle lens that
corresponds to the convex portions or the concave portions,
wherein the term “smooth” refers to the state of a surface whose rate of
change in the average surface power (unit: D) at a given position of the surface in a
given direction is 0.5 D/mm or less, wherein the average surface power 1is
represented by the following expression:
Average surface power = Average curvature of curved surface (unit:

1/m)*(Refractive index - 1.0).

10. The method for manufacturing a spectacle lens according to claim 9, further
comprising:

a segment smoothing step of applying a segment-smoothing chemical
solution to the convex portions or the concave portions provided on a defocus surface
substrate on which the convex portions or the concave portions are provided, curing
the segment-smoothing chemical solution, and planarizing the convex portions by
filling concave portions between the convex portions if the convex portions are
provided, or planarizing the concave portions by filling the concave portions
themselves if the concave portions are provided, thereby forming a segment
smoothing layer; and

a scratch resistant layer forming step of applying a scratch-resistant-layer
chemical solution different from the segment-smoothing chemical solution to the
segment smoothing layer, and curing the scratch-resistant-layer chemical solution,

thereby forming a scratch resistant layer on the segment smoothing layer.

11. The method for manufacturing a spectacle lens according to claim 9, further
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comprising the steps of:

bonding at least a part of a peripheral edge portion of a first lens-substrate
mold on which an object-side surface or an eyeball-side surface is formed, to at least
a part of a peripheral edge portion of a defocus surface substrate on which the convex
portions or the concave portions are provided;

placing a second lens-substrate mold on which an eyeball-side surface or an
object-side surface is formed, on a side opposite to the first lens-substrate mold, with
the defocus surface substrate interposed between the second lens-substrate mold
and the first lens-substrate mold; and

filling a raw material composition of a lens substrate between the first lens-
substrate mold and the defocus surface substrate, and between the defocus surface
substrate and the second lens-substrate mold, after bringing a cavity between the
first lens-substrate mold and the defocus surface substrate and a cavity between the
second lens-substrate mold and the defocus surface substrate into communication,
thereby

sandwiching the interface portion between the defocus surface substrate on
which the convex portions or the concave portions are provided, and a lens substrate

provided on the defocus surface substrate.

12. The method for manufacturing a spectacle lens according to any one of

claims 9 to 11, wherein the smoothing comprises polishing.



