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ELECTRONIC CASE FOR ELECTRONIC SPECTACLES

RELATED APPLICATIONS
[0001]  This application claims the benefit of the filing date of U.S. Patent Application
No. 17/302,479, filed May 4, 2021, the disclosure of which is incorporated, in its entirety, by

this reference.

BACKGROUND
[0002]  Prior cases for electronic spectacles can be less than ideal in at least some respects.
Electronic spectacles (hereinafter “eSpecs™) are spectacles that use electronics to provide
images to an eye of the wearer. Electronic spectacles may be used to provide simulation to a
patent’s eyes, such as to the retina, to treat refractive errors of the patient’s eyes. Prior
electronic cases for charging spectacles can be less than ideal for a number of reasons. The
prior electronic cases may not provide for easy charging and monitoring of the status and
usage of electronic spectacles associated with the electronic cases. This may result in
problems, such as a patient’s failure to use the electronic spectacles, premature energy
depletion in the electronic spectacles, poor tracking of the patient’s compliance with a

prescribed amount of stimulation, and other issues.

SUMMARY
[0003]  The electronic case disclosed herein, and the disclosed method of assembly and use
with electronic spectacles, provide for an electronic spectacle case comprising components
that can be configured in many ways and may comprise one or more of display and indicator
components, user interface components, programming components, monitoring components,
and power components. In some embodiments, the programming components of the case are
used to configure the stimulation provided by the electronic spectacles. In some
embodiments, the monitoring components receive or read information from the electronic
spectacles to determine the patient’s use and compliance with treatment and may transmit this
information to a medical provider or display a summary of the information using indicator
components. The programming and monitoring components provide more accurate control
of the stimulation and monitoring of patent’s use.
[0004]  Protection of the electronic spectacles is also improved. By providing a case for
charging and programming the electronic spectacles, the spectacles may remain in a
protective environment during charging, programming, and monitoring. Thereby, reducing

the risk of accidental damage to the electronic spectacles.
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[0005]  An electronic case for electronic spectacles may include a base comprising a cavity
formed therein. A first spectacle retention device may be located within the cavity. The first
spectacle retention device may be configured to retain spectacles. An electrical control
system may be included. An electrical connector may be configured to couple the electrical
control system in electronic communication with the spectacles.

[0006] An electronic case for electronic spectacles may include a processor and a non-
transitory computer readable medium configured with instructions that when executed by the
processor cause the processor to perform operations. The operations may include receiving
spectacle stimulation configuration data, transmitting the spectacle stimulation configuration
data to the electronic spectacles, receiving patient stimulation data from the electronic

spectacles, and indicating patient compliance based on the received patient stimulation data.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] A better understanding of the features, advantages and principles of the present
disclosure will be obtained by reference to the following detailed description that sets forth
illustrative embodiments, and the accompanying drawings of which:
[0008] FIG. 1 shows an electronic case for electronic spectacles, in accordance with some
embodiments;
[0009] FIG. 2A shows an insert for an electronic case, in accordance with some
embodiments;
[0010] FIG. 2B shows a cross-section of the rim of an insert for an electronic case, in
accordance with some embodiments;
[0011]  FIG. 2C shows a light guide or an indicator, in accordance with some
embodiments;
[0012]  FIG. 3 shows components of an electronic case, in accordance with some
embodiments;
[0013] FIG. 4 shows electronic spectacles for use with an electronic case, in accordance
with some embodiments;
[0014] FIG. 5 shows a top view and a cross section of an electronic case with electronic
spectacles, in accordance with some embodiments;
[0015] FIG. 6 shows a system diagram of an electronic case and electronic spectacles, in
accordance with some embodiments;
[0016] FIG. 7 shows a method of using the electronic case, in accordance with some

embodiments; and
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[0017] FIGS. 8,9, 10, 11, 12, and 13 shows steps of a method of assembling an electronic

case, in accordance with some embodiments.

DETAILED DESCRIPTION
[0018]  The following detailed description and provides a better understanding of the
features and advantages of the inventions described in the present disclosure in accordance
with the embodiments disclosed herein. Although the detailed description includes many
specific embodiments, these are provided by way of example only and should not be
construed as limiting the scope of the inventions disclosed herein.
[0019]  The presently disclosed methods and apparatus can be configured in many ways to
provide an electronic case for electronic spectacles and to make and use an electronic case, as
described herein.
[0020]  The presently disclosed methods and apparatus are well suited for combination
with many prior devices such as, one or more of an ophthalmic device, a spectacle lens, a
virtual reality (VR) display or an augmented reality (AR) display. For example, the systems,
methods, and devices disclosed in PCT/US2020/044571, entitled “Device for Projecting
Images on the Retina”, filed on August 5, 2020, and incorporated herein by reference in its
entirety, are well suited for combination in accordance with the present disclosure.
[0021]  Although specific reference is made to electronic cases for spectacle lenses, the
presently disclosed methods and apparatus are well suited for use with any of the
aforementioned devices, and a person of ordinary skill in the art will readily appreciate how
one or more of the presently disclosed components can be interchanged among devices, based
on the teachings provided herein.
[0022]  The presently disclosed methods and apparatus are well suited for use with lenses
for light therapy to treat refractive error of the eye to treat myopia. Work in relation to the
present disclosure suggests that changes to choroidal thickness in response to stimulation on
regions of the eye can be localized to regions near the stimulated regions, which can provide
a somewhat localized response in accordance with some embodiments. In some
embodiments, the changes to one or more of the choroid or sclera comprise a differential
change, in which the changes to the one or more of the choroid or sclera are greater near the
regions of stimulation than at corresponding regions remote from the stimulation (e.g.

corresponding locations at an axis 90 degrees from the region of stimulation).
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[0023] Work in relation to the present disclosure suggests systems and methods for
treating refractive errors of the eye may benefit from the use of an electronic case for
programming, monitoring usage, and charging electronic spectacles.

[0024]  FIG. 1 shows an electronic case for electronic spectacles. The electronic case 100
includes a base 112 and alid 110. The base 112 includes a cavity 122 for receiving and
storing a pair of electronic spectacles. The lid 110 may be attached to the base 112 viaa
hinge 116. During use, a pair of electronic spectacles is placed within the base 112. After
placing the electronic spectacles in the base, the lid may be swung closed to enclose the
electronic spectacles safely within the case 100.

[0025]  Thelid 110 may comprise a plurality of parts. For example, the lid 110 shown in
FIG. 1 includes an outer shell 111 and a lid insert 114. The outer shell 111 may include an
outer surface made of a hard or impact resistant material. The lid insert 114 may be also be
made from a hard or impact resistant material. In some embodiments, the insert may be
coated with a softer material in order to avoid scratching any electronic spectacles within the
case. The lid insert 114 may include a cavity or well 118 formed therein. The well 118 forms
the upper portion of the interior cavity of the case for holding the electronic spectacles when
the lid 110 is closed. The well 114 may be surrounded by a rim 113 that extends inward from
the case lid insert 114. The rim 113 may be located about a perimeter of the lid insert 114.
[0026] A hinge 116 may couple the lid to the base. The hinge 116 may be any of many
types of hinges. For example, the hinge may be a butt hinge, a piano hinge, or a living hinge.
In some embodiments, a first hinge 116 may connect the case lid to the case base and a
second hinge may be formed in the lid insert in order to cover the first hinge. In some
embodiments, the first hinge may be a butt hinge or piano hinge and the second hinge may be
a living hinge. In some embodiments, the first hinge is made of metal and the second hinge
may be made of a polymer and may be integrally formed with the lid insert 114, the base
insert 120, or both.

[0027] In some embodiments, a length of the case 100 may extend along a longest linear
dimension of the case 100 and may extend parallel to a pivot axis of the hinge 116. A width
of the case 100 may extend perpendicular to the length, such as from a side of the case 116
with the hinge towards a side opposite the hinge 116. A height of the case 100 may extend
perpendicular to a plane formed by the length and width and may extend along a depth of the
cavity 122.

[0028]  The base 112 may comprise a plurality of parts. For example, the base 112 shown

in FIG. 1 includes an outer shell 115 and a base insert 112. The outer shell 115 may include
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an outer surface made of a hard or impact resistant material. The base insert may also be
made from a hard or impact resistant material. In some embodiments, the insert may be
coated with a softer material in order to avoid scratching the electronic spectacles when they
are placed within the case. The base insert 115 may include a cavity or well 122 formed
therein. The cavity 122 forms the lower portion of the interior cavity of the case for holding
the electronic spectacles. The cavity 122 may be surrounded by a rim 121 that extends
inward from the outer perimeter of the base insert 120.

[0029]  The base insert and the base cavity 122 may be configured with many shapes and
features. In some embodiments, the base insert 120 may include one or more spectacle
retention structures 123. The spectacle retention structures 123 may be shaped or configured
to support or retain the spectacles within the base cavity 122.

[0030]  Spectacle retention structure 123a shown on the right side of the base insert 120
extends from an inner sidewall of the base insert 120 into the base cavity 122. The spectacle
retention structure 123a may include a shelf configured to receive and support the end piece
and/or hinge of a pair of spectacles, for example as shown in FIG. 5, discussed herein. The
surface of the shelf may be substantially parallel to a bottom inner surface of the base cavity
122. In some embodiments, the shelf extends from the front of the base cavity 122 to the back
of the base cavity 122, such as from a front side wall to a back side wall of the base cavity
122. The shelf may extend along a width of the cavity 122. The shelf may have a height that
is about the distance from a bottom of a spectacle frame at the lens portion of the spectacles
to a bottom of a temple or end piece portion of the spectacles that are to be placed in the case
100. The shelf may have a length that extends from a sidewall of the cavity that is about the
width of an end piece or temple of the spectacles.

[0031] In some embodiments, the base insert 120 may include a second spectacle retention
structure 123b. The second spectacle retention structure 123b may extend from a sidewall
and/or the bottom surface of the cavity 122 and may include a protrusion. The protrusion may
extend along a height or depth of the case 100. A channel or well may be formed between the
protrusion and the sidewall of the cavity 122. The channel or well may engage with an end
piece of the spectacles in order to retain the spectacles within the channel or well. The
protrusion may have a height that is greater than the distance from a bottom of a spectacle
frame at the lens portion of the spectacles to a bottom of a temple or end piece portion of the
spectacles that are to be placed in the case 100. The protrusion may have a width that
corresponds to a length of an end portion of the spectacle. In some embodiments, the height

may be less than or equal to the distance between a temple piece and the lens portion of a
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spectacle frame when the temple piece is in a closed position, for example as shown in

FIG. 5. The protrusion may have a depth

[0032] In some embodiments, the base insert 120 may include a third spectacle retention
structure 123c. The third spectacle retention structure 123c may extend from a sidewall
and/or a bottom surface of the cavity 122. The retention structure 123¢ may extend along a
height or depth of the case 100. In some embodiments, the retention structure 123¢ may form
a shelf. In some embodiments, the retention structure 123¢ has a height that is about the
distance from a bottom of a spectacle frame at the lens portion of the spectacles to a bottom
of a temple or end piece portion of the spectacles that are to be placed in the case 100. In
some embodiments, the retention structure 123¢ has a length that is configured to extend
along and support the lower surface of a temple piece of a spectacle frame.

[0033] In some embodiments, the base insert 120 may include a protrusion 126 that
extends from a bottom surface of the base cavity 122. In some embodiments, the protrusion
may also extend from a front side wall of the base cavity 122. In some embodiments, the
protrusion may have a length that is less than the length of the base cavity and/or the length
of the bottom surface of the base cavity 122. In some embodiments, the protrusion may have
a width that is less than the width of the base cavity and/or the width of the bottom surface of
the base cavity 122. In some embodiments, a channel is formed between the protrusion, the
bottom surface, and a back sidewall of the cavity 122. The channel may be sized and shaped
to receive the lens frames of the spectacles when the spectacles are placed in the cavity 122.
Channels may also be formed between the left and right sidewalls of the base cavity and the
protrusion. These channels may be sized and shaped to receive the temple tips, sometimes
referred to as earpiece of the spectacle frames. In some embodiments, the protrusion may
include a shelf which has a height extending from the bottom surface of the cavity. The
height may be between 1 mm and 20 mm. In some embodiments, the height may be between
1 mm and 10 mm. In some embodiments, the height may be between 1 and 5 mm. In some
embodiments, the channels may have a depth extending from an upper surface of the
protrusion to the lower surface of the cavity. The depth may be between 1 and 20 mm. In
some embodiments, the depth is less between 1 and 10 mm.

[0034] The case 100 may include an electrical connector 124 for coupling the electronic
circuits of the case to the electronic circuits of the spectacles. In some embodiments, the
electrical connector 124 may include both electrical and mechanical connectors. For example,
the electrical connector 124 includes four electrical contacts, such as pins, that connect to

electrical contacts, such as pads, on the spectacles. The electrical contacts may provide
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electrical power from the case to the spectacles, such as for charging batteries within the
spectacles, and may also provide electrical communication between the case and the
spectacles, for example, for programming the stimulation provided by the spectacles and for
receiving patient compliance data from the spectacles. The mechanical connections may
include magnets in the electrical connector 124 with a polarity that is configured to attract
corresponding magnets in the spectacle frames. In this way, the electrical connector 124 may
be mechanically coupled to a corresponding electrical connector on the spectacle frame. In
some embodiments, the electrical connector may have a shape, such as a rectangular shape
wherein the small sides are radius with a radius equal to half of the dimension of the small
sides. In some embodiments, the radius may be between one half and one quarter the
dimension of the small sides. In some embodiments, the dimension may be a distance
between the long sides. In some embodiments, the shape may be referred to as a stadium
shape which comprises a rectangle with semi circles at a pair of opposite ends of the
rectangle. In some embodiments, the spectacle frame may have a recess with a shape that
corresponds to the shape of the electrical connector 124 in order to receive the electrical
connector therein.

[0035] The case 100 may also include a user interface and display system. In some
embodiments, the user interface and display system may include indicators 130, 132, 140,
142, and 146. In some embodiments, the case may also include a user interface for
programming the case and the electronic spectacles. The user interface for programming may
be located in many places, for example, on a bottom side of the case and described herein
with respect to FIG. 3. The indicators of the user interface may be located in many positions
on the case 100. In some embodiments, the indicators may be located on or about the rim 121
of the case 100. In some embodiments, the rim may be part of the base insert, as shown in
FIG. 1. In some embodiments, the rim may be part of the shell 115.

[0036] The power indicator 130 may provide visual indication of the amount of energy
remaining in an energy storage device within the case 100. In some embodiments, the power
indicator 130 may include one or more sub indicators. The indicator 130 or the sub
indicators may include a light guide positioned on the rim of the case and a light source such
as an LED associated with each of the light guides. In the example shown in FIG. 1, the
power indicator 130 includes three sub indicators. Each sub indicator may represent a relative
quantity of power remaining within the energy storage device of the case. For example, with
three indicators each indicator may represent one third the total capacity of the energy storage

device such that when one indicator is illuminated the energy storage device is at or below
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one third of its energy capacity. When two indicators are illuminated, the energy storage
device may be between one third and two thirds of its total capacity. When three indicators
are illuminated, the energy storage device may be above two thirds of its total capacity, at full
capacity, or at greater than 90% capacity.

[0037] In some embodiments, the indicators may have a plurality of functions. For
example, in order to indicate that the energy storage device, such as a battery or capacitor, is
charging and has less than one third of its total capacity, a single indicator or sub indicator
may be blinking whereby its illumination is cycled on and off periodically such as a period of
1 Hz. Similarly, if the single indicator is illuminated and a second indicator is blinking, then
the energy storage device may be charging and have a charge state of between one third and
two thirds its total capacity. Finally, if two indicators are illuminated and a third indicator is
blinking, then the energy storage device may be charging and have a charge state of greater
than one third of its total capacity.

[0038] In some embodiments, the power indicator 130 may shaped such that indicator is
viewable when the case is open, for example, when the lid is rotated away from the base, and
when the case is closed, for example, when the lid is rotated over the base. In some
embodiments, the power indicator 130 may include light guides with more than one
illuminated surface. For example, in some embodiments, the light guides of the indicator 130
may include a first surface that faces a first direction that is covered by the lid when the lid is
closed, and a second surface that faces a second direction that is not covered by the lid when
the lid is in the closed position. In some embodiments, the first direction may be along the
height direction and the second direction may be a direction outward from the perimeter of
the case 100. In some embodiments, an angle between the first direction and the second
direction may be less than 90 degrees.

[0039] The case power indicator 130 may interface with a processor of the case that reads
the charge status of the energy storage device, including both remaining capacity and whether
or not the energy storage device is currently being charged. The processor illuminates the
case power indicator 130 appropriately based on the charge status of the energy storage
device.

[0040] In some embodiments, the case 100 may include a spectacle power indicator, such
as spectacle power indicator 132. The spectacle power indicator 132 may provide visual
indication of the amount of energy remaining in an energy storage device within the
spectacles 400. In some embodiments, the spectacle power indicator 132 may include one or

more sub indicators. The indicator 132 or the sub indicators may include a light guide
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positioned on the rim of the case and a light source such as an LED associated with each of
the light guides. In the example shown in FIG. 1, the power indicator 132 includes three sub
indicators. Each sub indicator may represent a relative quantity of power remain within the
energy storage device of the spectacles 400. For example, with three indicators, each
indicator may represent one third the total capacity of the energy storage device such that
when one indicator is illuminated, the energy storage device is at or below one third of its
energy capacity. When two indicators are illuminated, the energy storage device may be
between one third and two thirds of its total capacity. When three indicators are illuminated,
the energy storage device may be above two thirds of its total capacity.

[0041] In some embodiments, the spectacle power indicator may have a plurality of
functions. For example, in order to indicate that the energy storage device, such as a battery
or capacitor within the spectacles, is charging and has less than one third of its total capacity,
a single indicator or sub indicator may be blinking whereby its illumination is cycled on and
off periodically such as a period of 1 Hz. Similarly, if the single indicator is illuminated and a
second indicator is blinking, then the energy storage device may be charging and have a
charge state of between one third and two thirds its total capacity. Finally, if two indicators
are illuminated and a third indicator is blinking, and the energy storage device may be
charging and have a charge state of greater than one third of its total capacity.

[0042] In some embodiments, the power indicator 132 may be shaped such that indicator
is viewable when the case is open, for example, when the lid is rotated away from the base,
and when the case is closed, for example, when the lid is rotated over the base. In some
embodiments, the power indicator 132 may include light guides with more than one
illuminated surface. For example, in some embodiments, the light guides of the indicator 132
may include a first surface that faces a first direction that is covered by the lid when the lid is
closed, and a second surface that faces a second direction that is not covered by the lid when
the lid is in the closed position. In some embodiments, the first direction may be along the
height direction and the second direction may be a direction outward from the perimeter of
the case 100. In some embodiments, an angle between the first direction and the second
direction may be less than 90 degrees.

[0043] In some embodiments, the case power indicator 132 may interface with a processor
of the case that reads the charge status of the energy storage device of the spectacles via the
connector 124. The charge status may include both remaining capacity and whether or not
the energy storage device is currently being charged. The processor may then illuminate the

spectacle power indicator 132 appropriately based on the charge status of the energy storage
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device. In some embodiments, the processor may read the charge state of the battery directly
via the power connections in the connector 124. In some embodiments, the processor of the
case may communicate with a processor or memory of the spectacles 124 and receive the
charge state information from the processor or memory of the spectacles.

[0044]  In some embodiments, the case 100 may include a compliance indicator 144.
Compliance is a measure of the extent to which the patient’s behavior matches the doctor’s
recommendations or prescription. The compliance indicator 144 may display or otherwise
indicate how well a patient is complying with their prescribed or programmed treatment. The
prescribed program treatment may be input into the case in many ways. For example, as
discussed elsewhere herein, the case may include a programming interface whereby a user
can adjust usage settings for the spectacles. In some embodiments, the spectacles in the case
may be programmed through other means, such as for wirelessly as described elsewhere
herein.

[0045]  The spectacles may record their use. In some embodiments, the spectacles may
record the amount of time the spectacles are worn by the patient and turned on to provide
stimulation to the patient’s eyes. In some embodiments, the spectacles may automatically
turn off after their prescribed or programmed amount of stimulation is applied. In some
embodiments, the spectacles may store in memory the amount of time they have provided
stimulation to a patient’s eye. When the spectacles are placed back in the case after use and
connected to the case via the electrical connection 124, the circuitry within the case, such as
its processor, may access memory and/or the processor within the spectacles to read or
otherwise receive the patient usage data stored within the spectacles. The retrieved usage data
may be compared to the prescribed or programmed stimulation and an amount of compliance
may be determined, such as determining a percentage of compliance by dividing the recorded
stimulation provided by the spectacles by the prescribed or programmed stimulation.

[0046] The amount of stimulation may be prescribed based on a single day usage, weekly
usage, monthly usage, or usage over other time frames. For example, the stimulation may be
prescribed or programmed as four hours of stimulation every day. If the patient received at
least the prescribed or programmed amount of stimulation, such as four hours of stimulation,
then compliance is considered to be 100%. If the patient has received less than the prescribed
or programmed amount of stimulation, such as three hours of stimulation, and the patient has
75% compliance. This compliance information may be displayed on the compliance indicator

144.
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[0047] In some embodiments, the compliance indicator 144 may include one or more sub
indicators. The compliance indicator 144 or the sub indicators may include a light guide
positioned on the rim of the case and a light source such as an LED associated with each of
the light guides. In the example shown in FIG. 1, the compliance indicator 144 includes four
sub indicators. Each sub indicator may represent a relative amount of a patient’s compliance
with the prescribed or programmed stimulation. For example, with four indicators, each
indicator may represent compliance with one quarter of the prescribed or programmed
stimulation such that one illuminated indicator represents a compliance of at least 25% or
between 25% and less than 50% compliance. When two indicators are illuminated, the patient
may have between 50% and less than 75% compliance with the prescribed or programmed
stimulation. When three indicators are illuminated, the patient may have between 75% and
less than 100% compliance with the prescribed or programmed stimulation. When four
indicators are illuminated, the patient may have complied with greater than 95% or 99%, such
as 100%, of the prescribed or programmed stimulation. In some embodiments, the
compliance indicator may include one or more displays to display the compliance data in
numerical format, for example such as with one or more seven segment displays, LED,
OLED, or LCD displays.

[0048] In some embodiments, the indicators described herein may have more or fewer sub
indicators and their illumination may indicate a corresponding fraction of the amount of
compliance, energy, or other data. For example, with 10 sub indicators each indicator
represents 10% compliance or energy.

[0049]  The compliance indicator and the measurement of patient compliance may be
based on an internal calendar or other time measuring means within the case or the
spectacles. In some embodiments, the compliance indicator may measure compliance over a
manually reset interval. In some embodiments, the case may include a button 140 for
resetting the compliance interval. During use, when the compliance button 140 is pressed, the
currently recorded amount of compliance is reset to zero. The spectacles may then begin
recording the accumulated amount of stimulation provided to the patient by the spectacles.
[0050]  After at least some use by the patient, the patient may place the spectacles back
into the case and connect the spectacles to the electronic connector 124, after which the case
may read or otherwise received the usage data from the spectacles and display the amount of
compliance on the compliance indicator 144. If the patient is not fully complied with the
prescribed or programmed stimulation, then the patient may take the spectacles out of the

case and wear them for additional time and later place them back into the case at which time
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the compliance indicator may again indicate an updated amount of compliance. At the end of
the day or other compliance measuring period of time, the patient may record the number of
illuminated lights or otherwise record the amount of compliance indicated and then may press
the compliance button 142 reset the compliance information back to zero.

[0051]  The case 100 may also include a status indicator 142. The status indicator may be
a general-purpose indicator that informs the user of errors or other problems with the case
and or the spectacles. For example, in some embodiments, the status indicator 142 may be a
multicolor status indicator that may be related in different colors to indicate various statuses
to the patient or user. For example, the status indicator may be illuminated to indicate a
communication problem between the case and the spectacles, a fault within the memory or
processors of the spectacles and/or the case, or other issues. The illumination of the status
indicator may indicate that a user should bring the device to the prescribing doctor or
assistance.

[0052]  The indicators described herein may be single color or multicolor. In some
embodiments, a single-color LED may be placed below or relative to each indicator or sub
indicator and the corresponding light guide in order to illuminate the corresponding portion
of the indicator. In some embodiments, a single multicolor LED or a plurality of different
colored LEDs may be placed below or relative to each indicator or sub indicator and the
corresponding light guide in order to illuminate this corresponding portion of the indicator. In
some embodiments, the colors and type of illumination may indicate different statuses to the
user. For example, the case power and spectacle power indicators may be a single indicator or
set of sub indicators wherein illuminating the sub indicators with a first color indicates the
amount of energy remaining in the spectacles while illuminating the indicators with a second
color indicates the amount of energy remaining in the case. In some embodiments, an
indicator may the illuminated with a third color to indicate compliance. In this way, a single
indicator may be used to indicate energy for the spectacles and the case and patient
compliance with the prescribed or programmed stimulation.

[0053] FIG. 2A shows the base insert 120 for the electronic case 100. The base insert 120
is shown removed from the shell 115 of the case 100 and shows the internal mechanical and
electrical systems of the case 100. One or more circuit boards may be located within the case
between the shell and the base insert. In some embodiments, the circuit boards may be
coupled to the base insert. For example, as shown in FIG. 2A, a first circuit board, which may
be an interface circuit board 162, may be coupled to the base insert at the rim 121 and a

second circuit board, which may be a main logic board 160 that carries a processor and
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memory, may be coupled to the bottom of the base insert. An electrical coupling 164 which
may be a ribbon cable, a flexible flat cable (FFC), or a flexible printed circuit (FPC)
connector, may couple the components of the main logic board 160 with the components of
the interface circuit board 162.

[0054] The main logic board 160 may be arranged in many ways and may include many
components. In some embodiments, the main logic board includes a power input and wired
communication input such as the electrical connection 166. The electrical connection 166
may be accessible from outside the case 100 after the case is assembled. The electrical
connection 166 may be a USB connection, a power connection, a FireWire connection, an
ethernet connection, or other serial or parallel communication connection. The logic board
160 may include a processor and non-transitory memory for storing data and instructions that
when executed by the processor cause the processor to carry out any of the methods or
processes described herein. The main logic board may also include wireless communication
components for communicating wirelessly with other devices such as computers, servers, and
electronic spectacles 400.

[0055] The logic board 160 may also be electrically coupled to the electronic connection
124, discussed above with respect to FIG. 1, that electrically couples the spectacles 400 to the
logic board 160 and the components thereon. A wire bundle 151 may couple the connector
124 to the logic board 160. In some embodiments, a strain relief 152 may be built into the
wire bundle 151. As shown in FIG. 2A, the strain relief is formed by wrapping the wire
bundle 151 around a post formed as part of the base insert 120.

[0056] The logic board 160 may also include or be electronically coupled to voltage
regulators and one or more energy storage devices. For example, the case 100 includes an
energy storage device 168, which may be a battery. The battery 168 may be physically and
electrically coupled to the logic board 160 and may receive power through the electronic
connection 166. The battery may also supply power through the logic board and the
connector 124 to the spectacles 400. In some embodiments, the energy storage device 168
may be physically coupled to the base insert 120. As shown in FIG. 2A, an adhesive 170
which may be double-sided tape, clue, epoxy, or other material, it hears or couples the energy
storage device 168 two the base insert 120. In some embodiments, the energy storage device
168 may be located within a recess formed in the bottom surface of the base insert 120. In
some embodiments, the recess 150 in the bottom of the base insert forms the protrusion 126
in the base cavity 122, see FIG, 1. In some embodiments, a second adhesive 172 which may

be a single-sided foam sheet, may be adhered to a bottom of the energy storage device 168.
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After assembly the phone sheet may be located between the energy storage device 168
formed the base shell 115.

[0057] The interface logic board 162 may be located about or within the rim 121 of the
base insert 120. The interface logic board 162 may include input devices and indicators. For
example, the interface logic board 162 may include light sources such as LEDs that are used
to provide the illumination for the indicators 130, 132, and 144. Interface logic board 162
may also include an input device such as the button 140 for receiving user input. The button
140 may be a momentary tactile switch that is normally open. In some embodiments, a
flexible cover may be placed within an aperture of the rim above the button 140, such that the
flexible cover deflects as the user presses their finger on the cover which causes the underside
of the cover to contact the switch which registers the user’s input, such as by resetting the
compliance monitor.

[0058]  The interface logic board 162 may follow the contour and shape of the rim 121
and/or the perimeter of the base insert 120. In some embodiments, the interface logic board
may extend along at least one third of the rim 121 and/or the perimeter of the base insert 120.
In some embodiments, the interface logic board 162 may be arranged in a plane parallel to
the main logic board 160.

[0059] FIG. 2B shows a cross-section of the rim 121 of the base insert 120. The interface
logic board 162 is arranged across a channel 184 formed by the rim 121 of the base insert
120. The switch or button Laos be mounted on the interface logic board 162 and protrude into
the channel 184. Similarly, LEDs 180 or other light sources may protrude from the interface
logic board 162 into the channel 184 may be arranged to emit light into the channel 184. A
light guide 182 may be located in a channel between the light sources 180 and apertures 186.
The apertures and the light guide may extend through the wall of the rim 121 between the
channel and the location outside the rim 121. The light guide 182 may receive the light from
the light source 180 and through internally reflective surfaces, may transmit the light out
through the aperture 186. In some embodiments, the light guide 180 and apertures 186 may
be located on a first side of the rim 121 such that light is radiated in a first direction and when
the lid of the case is closed the apertures, the light guide 182 is covered, such as shown in
FIG. 2B. In some embodiments, the apertures and the light guides may extend from a first
side of the rim to a second side of the rim such that light is radiated in a plurality of directions
and at least a portion of the apertures and the light guide 182 are exposed when the lid of the
case is closed, allowing light to radiate outside the case even when the lid of the case is

closed.
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[0060] For example, in FIG. 2C, alight guide 182 is shown having a plurality of elements
184 through which light radiates in a first direction 187 which may be occluded by the case
lid when the lid is closed and in a second direction 188 that is not occluded by the case lid
when the lid is closed. The light guide 182 shown in FIG. 2C, may be used in conjunction
with corresponding apertures formed in the rim 121. In some embodiments, the light guide
182 may be integral to the rim 121 and the insert 120. In some embodiments, the light guide
182 may be inserted into the rim and the apertures during assembly as discussed herein.
[0061] FIG. 3 shows the programming interface 300 for programming the case and
associated spectacles. In some embodiments, the main logic board 160 may be accessible
through an opening or aperture 310 in the shell 115 of the base 112. The programing interface
300 may include one or more switches 312 mounted on the logic board 160 and accessible
through the opening 310. The switches may be used to program the stimulation provided by
the spectacles 400. The switches may be binary switches wherein they are either on or off, set
to 1 or O, respectively. In some embodiments, a first set of switches 312A may be used to
program the eyes are stimulated during treatment. With two switches 312A, the case and
spectacles may be programmed to provide stimulation to no eyes, the left eye, the right eye,

or both eyes, as shown in Table 1.

Switch 1 | Switch 2 Stimulus Eye
0 0 None
0 1 Right Eye
1 0 Left Eye
1 1 Both Eyes

Table 1: Eye Stimulus Programming

[0062] In some embodiments, a second set of switches 312B may be used to program the
recommended or prescribed duration of treatment. In some embodiments, each single switch
may be used to indicate the duration of treatment. In some embodiments, only one switch
may be in the on position for programming. Table 2 shows one example of the programming

for stimulus duration.

Switch 1 | Switch 2 | Switch 3 | Switch 4 | Switch 5 | Switch 6 Stimulus
Duration

1 0 0 0 0 0 1 Hour

0 1 0 0 0 0 2 Hours

-15-



WO 2022/236239 PCT/US2022/072034

0 0 1 0 0 0 3 Hours
0 0 0 1 0 0 4 Hours
0 0 0 0 1 0 5 Hours
0 0 0 0 0 1 6 Hours

Table 2: Eye Stimulus Programming
[0063] In some embodiments, each switch may be used to program a portion of the
duration of treatment. The sum of the durations may be added together to determine the total

stimulus duration. Table 3 shows examples the programming for stimulus duration.

Switch 1 | Switch 2 | Switch 3 | Switch 4 | Switch 5 | Switch 6 Stimulus
1 Hour | 2Hours | 3 Hours | 4 Hours | 5 Hours | 0.5 Hours Duration
1 0 0 0 0 0 1 Hour
1 1 0 0 0 1 3.5 Hours
0 0 1 1 0 0 7 Hours
0 0 0 1 0 0 4 Hours
0 1 0 0 1 0 7 Hours
1 1 1 1 1 1 15.5 Hours

Table 3: Eye Stimulus Programming

[0064] In some embodiments, after setting the switches in their appropriate state the
settings may be transferred to the case and/or the spectacles my pressing a confirmation or
programming set button or switch such as button 316. Pressing button 316 may cause the
processor may case to read the values of the switches and then program the spectacles 400
with the appropriate stimulation and based on the values of the switches.

[0065] In some embodiments, the programming interface may include a status indicator.
The status indicators may illuminate in a first color to indicate it is ready to be programmed, a
second color to indicate that the case is programmed correctly, such as after the user pressed
the programming button 216, and a third color to indicate an error in programming.

[0066] FIG. 4 depicts an electronic spectacle 400 configured to project a defocused image
on the retina away from the central field that includes the macula in order to stimulate a
change in choroidal thickness. The electronic spectacle 400 may include a pair of lenses 402
that may be corrective lenses to correct for refractive errors of a patient’s eye. The lens is
402 may also include optical and electrical components 403 for the treatment of refractive

errors of the patient’s eyes. The components 403 may include one or more light injectors,
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lenses, or mirrors for the controlled projection of images onto the patient’s retina, as
described in more detail herein.

[0067] In some embodiments, for the treatment of spherical refractive errors of the eye,
the plurality of light sources, such as projection units, are arranged with symmetrically with
respect to central axis of the spectacle lens, the center of the spectacle lens, or another
location of the spectacle lens. The symmetry may be rotational symmetry, such that the light
sources are arranged on a circumference centered on the location of the spectacle lens.

[0068] In some embodiments, for example, for the treatment of astigmatism, the electronic
spectacle 400 is configured to project defocused images with respect to the astigmatic axes of
the patient’s eye to provide different amounts of stimulation to different regions of the
peripheral retina. In some embodiments, the light sources such as projection units are located
along the astigmatic axis, although the light sources may be located at other locations. The
light sources can be configured to provide different amounts of stimulation to the peripheral
retina in accordance with the refractive error of the eye. In some embodiments, the light
sources are configured to provide different amounts of illumination along different axes in
order to promote different changes in choroidal and scleral tissue corresponding to different
changes in axial length as described herein. The spectacle lens may comprise an optical zone
configured to correct astigmatic refractive errors in accordance with the first axis and the
second axis.

[0069] In some embodiments, the spectacle lenses 402 may include an optical zone that
can be appropriately sized for the pupil of the eye and the illumination conditions during
treatment. The central optical zone is designed to provide emmetropic correction or other
suitable correction to the wearer and may be provided with both spherical and astigmatic
correction. The central optical zone is circumscribed by an outer annular zone, such as a
peripheral zone. The optical zone is configured to provide refractive correction and can be
spherical, toric or multifocal in design, for example with a visual acuity of 20/20 or better.
[0070]  The spectacle lenses 402 includes a plurality of embedded projection units. Each
of the plurality of projection units comprises a light source and one or more optics to focus
light in front of the retina as described herein. Each of the optics may comprise one or more
of a mirror, a plurality of mirrors, a lens, a plurality of lenses, a diffractive optic, a Fresnel
lens, alight pipe or a wave guide.

[0071]  The spectacles 400 may include two temple portions 404. The temple portion of
the spectacles may be connected via a hinge 408 to an end piece 406. The end piece 406

couples the hinge to the frame of the lenses 402. The temple piece 404 may include a cavity
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402 for housing electrical and control system of the electronic spectacles 400. An electrical
connection 410 may be included in the spectacles 400. In some embodiments, the electrical
connection 410 may be located on a temple 404 of the spectacles 400. In some embodiments,
the electrical connection 410 may be located on a bottom side of a temple 404 of the
spectacles 400. In some embodiments, the electrical connection 410 may be located at the
component cavity 420.

[0072]  The spectacles component cavity may comprise a battery, microcontroller,
processor, memory, including non-transitory memory, and communication circuits, such as
wired or wireless communication circuitry and one or more antennae for electronic
communication. Although reference is made to a battery, the spectacle may comprise any
suitable energy storage device.

[0073]  The projection units 12 can be configured to provide defocused images to the
peripheral portion of the retina as described herein and may include light sources and
projection optics. In some embodiments, one or more projection optics are configured with
the light sources to project a defocused image from the light sources onto the peripheral
retina away from the central visual field that includes the macula in order to stimulate a
change in choroidal thickness, such as an increase or decrease in cordial thickness. The one
or more projection units can be configured to stimulate the retina without degrading central
vision and corresponding images formed on one or more of the foveal or macular regions of
the retina. In some embodiments, the one or more projection optics do not decrease the
image forming characteristics of the vision correction optics prescribed to correct refractive
errors of the wearers. This configuration can allow the wearer to have good visual acuity
while receiving therapy from the defocused images as described herein.

[0074]  In some embodiments, the light from light sources of the projection units is
columnated and focused by one or more projection optics, as described herein. The function
of the light sources and the projection optics is to substantially collimate the light emitted by
the light sources and focus it at a focus that is designed to be in the front of or behind the
retina to provide appropriate defocus to stimulate a change in choroidal thickness. For
myopic defocus, the focused images may appear approximately 1.5 mm to 2.5 mm in front of
the peripheral retina and myopic by about 2.0D to 5.0D, for example 2.0D to 4.0D, or
preferably 2.5D to 3.5D, for example. For hyperopic defocus, he focused images may appear
approximately 1.5 mm to 2.5 mm behind of the peripheral retina, in order to be hyperopic by

about -2.0D to 5.0D, for example -2.0D to -4.0D, or preferably -2.5D to -3.5D, for example.

-18-



WO 2022/236239 PCT/US2022/072034

[0075]  In accordance with some embodiments, a spectacle 400 comprises projection units
which include projection optics and micro-displays as the light source. The micro-displays
may comprise an OLED (organic light emitting diode) or an array of micro-LEDs. Light
emitted by these displays may be Lambertian. In some embodiments, the micro-display is
optically coupled to a micro-optical array that substantially collimates and focuses the light
emanating from the micro-display. The micro-display may comprise one or more
miniaturized pixels. In some embodiments, the micro-display forms an extended array of
pixels, characterized by a pixel size and a pixel pitch, in which the pixel size and the pixel
pitch together correspond to a fill factor of the micro-display. As described herein, each of
the pixels may have a size within a range from about 2 microns to about 100 microns, and the
pixel pitch may range from 10 microns to 1.0 mm, for example. The corresponding fill factor
can range from 0.1% to 10%. In some embodiments, the pixel array is optically coupled with
a micro-optic array in order to substantially collimate and focus light from the pixels.

[0076] The images created by these displays is defocused and may be placed
symmetrically in four quadrants of the field of view or of the eye (e.g. nasal-inferior, nasal-
superior, temporal-inferior and temporal-superior). The micro displays can be located away
from the optical center of the lens. The central optic of the lens can be selected to bring the
wearer to emmetropia. Each micro-display may be circular, rectangular or arcuate in shape
and have an area within a range from 0.01 mm?2 to 8.0 mm2, for example within a range
from 0.04 mm?2 to 8.0 mm2, for example within a range from 1 mm2 to 8 mm2, or preferably
within a range from 1.0 mm2 to 4.0 mm2, in some embodiments.

[0077]  The micro-display can be coupled to and supported with the body of the correction
optic such as the spectacle lens, for example. In some embodiments, the micro-displays and
the micro-optic arrays are mounted immediately adjacent to each other on the same
correction optic, separated by a fixed distance in order to project a bundle of rays to the pupil
of the eye, at an orientation such that it forms a defocused image at a desired location on the
retina as described herein. In some embodiments, the one or more projection optics are
mounted on or in the one or more correction optics, such that rays from the projection optics
are refracted through the correction optics. The correction optics refract the rays from the
projection optics to be convergent or divergent as helpful for clear vision, so that the micro-
optical array can provide the desired magnitude of additional power that may be plus or
minus, depending on the magnitude and sign of the defocus desired. The micro-display may

be monochromatic or polychromatic, for example.
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[0078] In some embodiments, the projected defocused image can be provided by a micro-
display comprising a screen comprising one or more of an LCD screen, a screen driven by
OLEDS (organic light emitting diodes), TOLEDS, AMOLEDS, PMOLEDS, or QLEDS. The
screen may appear to the subject at a far distance of east least 6 meters or more, for example.
[0079]  FIG. 5 shows atop view and a cross section of an electronic case with electronic
spectacles placed inside. In the top view with the lid open, on the left side of FIG. 5, the
spectacles have been placed in the base cavity of the case 100. The spectacle retention device
123¢ provide a shelf on which the left end piece and the left temple of the spectacles 400 may
rest. Similarly, the spectacle retention device 123a provides a shelf on which on which the
right end piece and the right temple of the spectacles 400 may rest.

[0080] The spectacle retention device 123b may include a protrusion, as discussed
elsewhere herein. The protrusion may extend between the folded right temple, the end piece,
and the lens frame of the spectacles 400. The protrusion may limit movement of the
spectacles 400 within the case 100 by engaging with the folded right temple, the end piece,
and the lens frame of the spectacles 400. For example, when forces on the case or spectacles
may otherwise cause the spectacles to shift backward or forward within the case (up and
down, respectively, in FIG. 5) the lens frame or temples of the spectacles may contact the
protrusion which may limit further movement of the spectacles. Similarly, lateral movement
(left and right in FIG. 5) may be limited by the sidewall of the insert and the protrusion of the
spectacle retention device 123b.

[0081]  As shown in the cross-section on the right side of FIG. 5, the protrusion of the
spectacle retention device 123b, the shelf of the spectacle retention device 123a, and the
sidewall 503 of the insert 120 may form a well or channel 502 that receives and retains the
end piece of the spectacles 400.

[0082]  The lens frames of the spectacles 400 may sit in the channel formed between the
protrusion 126 and the sidewall 127. Similarly, the temple tips may rest on the bottom of the
cavity in channels formed between the protrusion 126 and the left and right sidewalls of the
insert 120.

[0083]  The electrical connector 124 may be configured at a location within the cavity such
that when the spectacles 400 are placed within a cavity and engaged by the protrusion of the
spectacle retention device 123b, the connector 410 on the spectacles 400 may be located
proximate to the position of the electrical connector 124. Magnets within the electrical
connection 410 and the electrical connector 124 may be arranged with a polarity such that

when the spectacles are placed in the case 100, the magnets pull the connector 410 of the
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frame together with the connector 124 of the base to complete the connection between the
spectacles and the electoral components of the case. When the spectacles are connected to
the case the spectacles may be charged and programmed by the case and the case may read
information from the spectacles.

[0084] FIG. 6 shows a system diagram of an electronic case and electronic spectacles. In
some embodiments, the system 600 may include a case electronic system 610 and a spectacle
electronic system 640. In some embodiments, the system 600 may include a remote server
650. The case electronic system 610 and the spectacle electronic system 640 may be
releasably coupled together in electronic communication via the electrical connection 124 of
the case electronic system 610 and the electrical connection 410 of the spectacle electronic
system 640. The electrical connections 124, 410 may include four-pin electrical connectors
for the transfer of power and for communication between the case electronic system 610 and
the spectacle electronic system 640. A first of the four pins may be a power connection
between the case electronic system 410 and the spectacle electronic system 640. The first pin
may be a Sv pin configured to carry electrical current from the case electronic system 610 to
the spectacle electronic system 640 in order to charge the energy storage device, such as a
battery, of the power management system 644 of the spectacle electronic system.

[0085] A second and a third of the four pins may be used for electronic communication
between the case electronic system 610 and the spectacle electronic system 640. Although
labeled FIG. 6 as having one pin for transmission and one pin for receiving data, the
bidirectional nature of the communication between the spectacle electronic system 640 and
the case electronic system 610 means that the receive pin on the case electronic system 610 is
coupled to the transmit pin on the spectacle electronic system 640 and the transmit pin on the
case electronic system 610 is coupled to the receive pin on the spectacle electronic system
640. In some embodiments, the role of the transmit and receive pins may vary based on
which device initiates communication between the devices. A fourth pin of the four pins may
be used as a ground connection. The ground connection may provide a common reference
voltage between the spectacle electronic system 640 and the case electronic system 610 in
order to facilitate electronic communication and energy transfer between the case electronic
system 610 in a spectacle electronic system 640.

[0086] The power management system 616 of the case electronic system 610 controls and
manages the electrical power for the case electronic system 610. The power management
system 616 may include an energy storage device, such as energy storage device 168, which

may be a battery. External power for the case electronic system 610 may be received via an
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electrical connection 166, which may be a USB connection. In some embodiments, external
power may be provided by an induction charging system connected to and part of the power
management system 616. The power management system 616 may include voltage regulators
and other components for altering and conditioning the external power for use in the system
600. For example, in some embodiments, the power management system 616 may use the
external power to charge the internal batteries of the case electronic system 610.

[0087] In some embodiments, the power management system may include an antenna for
wireless power transfer from an external transmitter to the case electronic system. Preferably
the antenna wirelessly received electric power at a voltage that is in the range of about 1.1
volts to about 1.8 volts. In some embodiments, wireless power transfer may be transferred
with an induction charging system, a near field wireless coupling, or an intermediate field
weakly resonance coupled network. In some embodiments, wirelessly transmitted power is
processed, for example, by ramped up in voltage by one of the microcontrollers before being
gated into a recharging circuit, which may be part of the power management system, leading
to recharging of the internal power source.

[0088] In some embodiments, the power management system 616 may receive power
from an external power source or an internal energy storage device and output power to the
components of the case electronic system 610 and the spectacle electronic system 640. In
some embodiments, the power management system 616 provides power to the first of the
four pins of the four-pin connector in order to transmit power to the spectacle electronic
system. The power management system 616 may provide electrical power at many voltages,
such as 5 V for charging batteries and 1.8 V for powering electronics such as the
microcontroller 612 and communication system 614.

[0089]  The case electronic system 610 may also include a microcontroller 612. In some
embodiments, the microcontroller contains one or more CPUs, or processor cores, along with
non-transitory memory for storing instructions to carry out any processes or methods
discussed herein, and programmable input/output peripherals, such as a communications
system and other peripherals. In some embodiments, the microcontroller 612 may be a
system on a chip and may include one or more CPUs, or processor cores, memory,
input/output ports and secondary storage, and other components such as radio modems or
other devices on one or more substrates or microchips.

[0090]  The microcontroller 612 may also be coupled in electronic communication to the
one or more programming switches 312 and programming buttons 316. The microcontroller

612 may read the pressing of the programming buttons 316 and then read the status of the
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programming switches. Microcontroller 612 may then convert the programming switch
statuses to stimulation commands or a stimulation configuration and send the stimulation
commands or configuration to the spectacles through the electronic connection 124.

[0091] When the spectacles are placed in the case and coupled to the electronic system
610, the microcontroller 612 may receive usage information, such as the duration of
stimulation provided by the spectacles, battery status information, or other information from
the spectacles. In some embodiments, the microcontroller 612 may use the received
information to activate the indicators, such as the energy storage device and compliance
indicators on the case.

[0092] In some embodiments, the microcontroller 612 may store usage information in its
memory for a period of time, such as at least one week, one month, six months, or a year. In
some embodiments, the usage information may be converted to compliance data, such as a
percentage of prescribed stimulation received by the patient, prior to storage.

[0093] In some embodiments, the case electronic system 610 may communicate with a
remote server 650. The remote server may be any remote computing device, such as a cloud-
based storage system, a backend server, a handheld device such as a smart phone, or a
medical practitioner computing device. In some embodiments, the case electronic system 610
receives programming information from the remote server and may provide compliance or
usage data to the remote server.

[0094]  The spectacles 400 may include a spectacle electronic system 640. The spectacle
electronic system 640 may include a power management system 644. The power
management system 644 of the spectacle electronic system 640 controls and manages the
electrical power for the spectacles 400. The power management system 644 may include an
energy storage device, which may be a battery, capacitor, or other energy storage device.
External power for the power management system 644 may be received via an electrical
connection in the electrical connector 410. In some embodiments, external power may be
provided by an induction charging system connected to or part of the power management
system 644. The power management system 644 may include voltage regulators and other
components for altering and conditioning power for use in the spectacles election system 640.
[0095] In some embodiments, the power management system 644 may receive power
from an internal energy storage device and output power to the components of the spectacle
electronic system 640, such as the light sources used for stimulating the patient’s eyes. In

some embodiments, the power management system 644 receives power from the first of the
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four pins of the four-pin connector and uses the power to charge an energy storage device
within the spectacles 400.

[0096] The spectacle electronic system 640 may also include a microcontroller 642. In
some embodiments, the microcontroller contains one or more CPUs, or processor cores,
along with non-transitory memory for storing instructions that are carried out any other
processes or methods discussed herein, and programmable input/output peripherals, such as
communications interface and other peripherals. In some embodiments, the microcontroller
642 may be a system on a chip and may include one or more CPUs, or processor cores,
memory, input/output ports and secondary storage, and other components such as radio
modems or other devices on one or more substrates or microchips.

[0097]  The microcontroller 642 may also be coupled in electronic communication to the
case electronic system 610 and may receive patient stimulation commands or configurations
from the case electronic system 610 through the electrical connection 410. After receiving the
stimulation commands or configurations, the microcontroller 642 may configure the
spectacles to provide the requested stimulation. In some embodiments, the microcontroller
also controls the stimulation provided by the light sources in the spectacle lenses. For
example, the microcontroller may command the LEDs to turn on and off, adjust the
brightness, and the form other functions. The microcontroller 642 may also monitor the
stimulation provided by the spectacles 400 and store the duration an amount of stimulation
provided. When connected to the case electronic system 610, the microcontroller 642 may
transmit the stored information to the case electronic system 610.

[0098] In some embodiments, the electronic system 610 of the electronic case 100 has
internet connectivity, via Bluetooth transmitter, a WiFi network, or other means. In some
embodiments, the same wireless transmitter, which may be part of the communication system
or the microcontroller, may be used for wireless recharging and data transmission. In some
embodiments, the wireless recharging power transfer and data transition for communication
may use the same radio frequency. Preferably the transfer frequency is selected to be body
safe, so that the transmitted or received power levels stay within safety limits of wireless
power transfer. In some embodiments, a relatively low frequency, such as 25 KHz, useful
mainly for inductive wireless energy transfer is used. In some embodiments, the charging or
communication may occur via a sub gigahertz frequency, such as between about 700 MHz
and about 800 MHz. Since the data to be transmitted by or to the electronic case is of
relatively low volume, a narrow bandwidth, low power network is preferred for this

application. Preferably, the electronic case transmits data to a portable device such as cellular
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device, including a cellular phone, which then transmits the use data to a cloud-based server.
Use data may include data on daily compliance, charging status of the case and/or the
spectacles, and data on operational status of the electronic case as well as the spectacles.
[0099] FIG. 7 shows a method 700 of using the electronic case. The method 700 may
start at block 710 wherein the stimulation settings for the spectacles are configured. In some
embodiments, the stimulation settings may be configured via a user interface on the spectacle
case, such as with the one or more switches discussed herein. The switches may be
manipulated by a user to program the stimulation provided by the spectacles 400. In some
embodiments, the switches may be binary switches wherein they are either on or off, set to 1
or 0, respectively. In some embodiments, a first set of switches may be manipulated by a
user to program which eye or eyes are stimulated during treatment. In some embodiments,
the user may choose between one of four settings to stimulate nowise, to stimulate the left
eve, to stimulate the right eye, or to stimulate both eyes.

[0100] In some embodiments, a second set of switches may be used to program the
recommended or prescribed duration of treatment. In some embodiments, each switch may be
used to indicate the duration of treatment. In some embodiments, only one switch may be in
the on position for programming. In some embodiments, each switch may be used to indicate
the duration of treatment and the sum of the durations may be added together to determine the
total stimulus duration, as discussed herein.

[0101] In some embodiments, after manipulating the switches to the desired stimulation
configuration, the user may initiate programming of the desired stimulation. For example, in
some embodiments, the user may press a button on the case in order to initiate programming
of the desired stimulation. In some embodiments, the case receives programming information
from the remote server or a remote device such as a mobile device or medical professional’s
computer.

[0102] In some embodiments, the program information is stored in memory within the
case 100. For example, the microcontroller within the base may cause the program
information to be stored within the memory until a pair of spectacles 400 are placed in and
coupled to the case 100.

[0103] At block 720, the stimulation settings are transferred to the spectacles. In some
embodiments, the spectacles are placed or received into a cavity of the spectacle case 100 and
the electronic connection 124 of the case is physically and electronically coupled to the

electronic connection 410 of the spectacles 400. In some embodiments, electrical conductors,
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such as pins, in the electronic connection 124 of the case may contact corresponding
electrical conductors, such as pads, located on the electronic connection 410 of the spectacles.
[0104]  After connecting the spectacles to the case, the stimulation programming or
settings may be transferred from the case to the spectacles. In some embodiments, spectacles
may read information from the case and then program the stimulation provided by the
spectacles based on the information from the case. In some embodiments, spectacles may be
charged while connected to the case. For example, energy may be transferred from an energy
storage device within the case, through the connectors 124, 410 and to an energy storage
device within the spectacles.

[0105]  After the stimulation settings have been transferred and/or the energy storage
device within the spectacles has been charged, the spectacles may be removed from the case
and used to treat the patient’s eyes.

[0106] At block 730, the spectacles stimulate the patient’s eyes. After the spectacles are
programmed and the energy storage device within the spectacles charged, the patient wears
the spectacles to stimulate their eyes. In some embodiments, the spectacles are placed on the
patient’s face and the microcontroller 644 of the spectacles initiates stimulation according to
the program stimulation, as discussed herein. For example, the electronic spectacles 400 may
project a defocused image on the retina away from the central field that includes the macula
in order to stimulate a change in choroidal thickness. The microcontroller 644 of the
spectacles may control one or more one or more light injectors, lenses, or mirrors for the
projection of images onto the patient’s retina, as described in more detail herein.

[0107]  Atblock 740, the stimulation provided by the spectacles is recorded. In some
embodiments, the spectacles record the duration of the stimulation provided to the patient’s
eye or eyes in internal memory of the microcontroller. In some embodiments, the spectacles
may include a clock and/or a calendar for tracking compliance over a plurality of days,
weeks, or months without connection to the case 100.

[0108] At block 750, the recorded stimulation is formatted, stored, and transmitted. In
some embodiments, the data representing the recorded stimulation is formatted in a tabulated
manner for each day, week, or month or other timeframe. In some embodiments, the
stimulation data is formatted on the spectacles, while in some embodiments, the stimulation
data is formatted in the case.

[0109]  After a period of usage, the stimulation data is transferred to the case 100. The
stimulation data may be transferred to the case via the electrical connection 410 and the

electrical connection 124. The stimulation data may be stored in memory in the case. In
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some embodiments, the microcontroller of the case may use the simulation data and the
programmed stimulation configuration to determine an amount of patient compliance. In
some embodiments, the data may be transmitted wirelessly to a remote device such as a
cloud-based database in order to store the information for later retrieval and analysis by a
medical professional.

[0110] At block 760, compliance is displayed. In some embodiments, the compliance
information may be displayed on a compliance indicator. For example, on a compliance
indicator on the case 100. In some embodiments, the compliance indicator may include one
or more sub indicators. The compliance indicator or the sub indicators may include a light
guide positioned on the rim of the case and a light source, such as an LED, associated with
each of the light guides. In the example shown in FIG. 1, the compliance indicator 144
includes four sub indicators. Each sub indicator may represent a relative amount of a patient’s
compliance with the prescribed or programmed stimulation. For example, with four
indicators each indicator may represent compliance with one quarter of the prescribed or
programmed stimulation such that one illuminated indicator represents a compliance of at
least 25% or between 25% and less than 50% compliance. When two indicators are
illuminated, the patient may have between 50% and less than 75% compliance with the
prescribed or programmed stimulation. When three indicators are illuminated, the patient
may have between 75% and less than 100% compliance with the prescribed or programmed
stimulation. When four indicators are illuminated, the patient may have complied with greater
than 99%, such as 100%, of the prescribed or programmed stimulation. In some
embodiments, the compliance indicator may include one or more displays to display the
compliance data in numerical format, for example such as with one or more seven segment
displays, LED, OLED, or LCD displays.

[0111]  The case 100 may be assembled in many ways. FIGS. 8, 9, 10, 11, 12, and 13
shows steps of an embodiment of a method of assembling an electronic case. At FIG. 8, the
case lid 110 is coupled to the case base 112 via a hinge 116. The case lid and the case base
may be made from injection molded polymer, directly fabricated polymers, machined metal
or polymer, or other material. The hinge may engage with the case lid 110 in case base 112
and, once engaged resist removal therefrom.

[0112] At FIG. 9 the lid insert 114 is coupled to the case lid 112. In some embodiments,
the lid insert is adhered to the case lid 110. In some embodiments, the lid insert snaps into the

case lid or other mechanical couplings are used to couple the case lid to the lid insert.
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[0113] At FIG. 10 the user interface of the case is assembled into the base insert 120. The
case lid and the case base may be made from injection molded polymer, directly fabricated
polymers, machined metal or polymer, or other material. The user interface structures, such
as the light guides 182 and the compliance button 140 may be coupled to the base insert 120.
In some embodiments, the user interface structures may be inserted into the rim of the base
insert.

[0114] At FIG. 11, the interface logic board 162 is assembled and attached to the base
insert 120. Assembling the logic board may include soldering LEDs connectors, and other
components onto the interface logic board. In some embodiments, the interface logic board
162 may be secured to the rim of the base insert with one or more screws, such as machine
screws or self-tapping screws. In some embodiments, the interface logic board may be
secured to the base insert with an adhesive, an epoxy, or other bonding material.

[0115] At FIG. 12, the main logic board 160, energy storage device 168, and electronic
connection 124 are assembled and attached to the base insert 120. Assembling the electronic
connection 124 may include passing the connector through an aperture in the base insert so
that a first end of the connector that interfaces with the spectacles 400 may be placed within
the cavity of the base insert. In some embodiments, a strain relief may be formed with a
second end of the electronic connector 124 during assembly.

[0116] In some embodiments, the logic board 160 assembling the main logic board may
include soldering LEDs, connectors, processors, memory, communication devices, and other
components onto the interface logic board. In some embodiments, the energy storage device
168 may be mechanically and electrically coupled to the logic board 160 prior to assembling
the logic board 160 and the energy storage device 168 with the base insert 120. In some
embodiments, the energy storage device 168 is electrically coupled to the logic board 160
after assembly with the base insert 120. In some embodiments, the energy storage device 168
is adhered to the base insert 120 with an adhesive such as double-sided tape epoxy glue or
other material. In some embodiments, a second adhesive 172 may be placed on an underside
of the energy storage device 168. The second adhesive may provide shock or impact
dampening and may be made of a foam or polymer material such as an open cell foam strip.
[0117] In some embodiments, the main logic board 160 may be secured to the base insert
with one or more screws, such as machine screws or self-tapping screws. In some
embodiments, the May logic board 160 logic board may be secured to the base insert with an

adhesive, an epoxy, or other bonding material.
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[0118] At FIG. 13, the base insert 120 is inserted into the case base 112. In some
embodiments, the base insert is adhered to the case base 112. In some embodiments, the base
insert snaps into the case base or other mechanical couplings are used to couple the case base
to the base insert. In some embodiments, a living hinge portion 116 of the lid insert 114 may
be coupled to the base insert 120. In some embodiments, a portion of a living hinge portion
116 may be inserted between the base insert and the case base 112.

[0119] In some embodiments, after assembly, the case 100 may undergo quality control
testing and once passed may be used with the spectacles 400 as described herein.

[0120] The term “memory” or “memory device,” as used herein, generally represents any
type or form of volatile or non-volatile storage device or medium capable of storing data
and/or computer-readable instructions. In one example, a memory device may store, load,
and/or maintain one or more of the modules described herein. Examples of memory devices
comprise, without limitation, Random Access Memory (RAM), Read Only Memory (ROM),
flash memory, Hard Disk Drives (HDDs), Solid-State Drives (SSDs), optical disk drives,
caches, variations or combinations of one or more of the same, or any other suitable storage
memory.

[0121]  In addition, the term “processor” or “physical processor,” as used herein, generally
refers to any type or form of hardware-implemented processing unit capable of interpreting
and/or executing computer-readable instructions. In one example, a physical processor may
access and/or modify one or more modules stored in the above-described memory device.
Examples of physical processors comprise, without limitation, microprocessors,
microcontrollers, Central Processing Units (CPUs), Field-Programmable Gate Arrays
(FPGAGs) that implement softcore processors, Application-Specific Integrated Circuits
(ASICs), portions of one or more of the same, variations or combinations of one or more of
the same, or any other suitable physical processor. The processor may comprise a distributed
processor system, e.g. running parallel processors, or a remote processor such as a server, and
combinations thereof.

[0122]  Although illustrated as separate elements, the method steps described and/or
illustrated herein may represent portions of a single application. In addition, in some
embodiments, one or more of these steps may represent or correspond to one or more
software applications or programs that, when executed by a computing device, may cause the
computing device to perform one or more tasks, such as the method step.

[0123] In addition, one or more of the devices described herein may transform data,

physical devices, and/or representations of physical devices from one form to another.
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Additionally or alternatively, one or more of the modules recited herein may transform a
processor, volatile memory, non-volatile memory, and/or any other portion of a physical
computing device from one form of computing device to another form of computing device
by executing on the computing device, storing data on the computing device, and/or
otherwise interacting with the computing device.

[0124]  The term “computer-readable medium,” as used herein, generally refers to any
form of device, carrier, or medium capable of storing or carrying computer-readable
instructions. Examples of computer-readable media comprise, without limitation,
transmission-ty pe media, such as carrier waves, and non-transitory-type media, such as
magnetic-storage media (e.g., hard disk drives, tape drives, and floppy disks), optical-storage
media (e.g., Compact Disks (CDs), Digital Video Disks (DVDs), and BLU-RAY disks),
electronic-storage media (e.g., solid-state drives and flash media), and other distribution
systems.

[0125] A person of ordinary skill in the art will recognize that any process or method
disclosed herein can be modified in many ways. The process parameters and sequence of the
steps described and/or illustrated herein are given by way of example only and can be varied
as desired. For example, while the steps illustrated and/or described herein may be shown or
discussed in a particular order, these steps do not necessarily need to be performed in the
order illustrated or discussed.

[0126] The various exemplary methods described and/or illustrated herein may also omit
one or more of the steps described or illustrated herein or comprise additional steps in
addition to those disclosed. Further, a step of any method as disclosed herein can be
combined with any one or more steps of any other method as disclosed herein.

[0127]  The processor as described herein can be configured to perform one or more steps
of any method disclosed herein. Alternatively or in combination, the processor can be
configured to combine one or more steps of one or more methods as disclosed herein.

[0128]  Unless otherwise noted, the terms “connected to” and “coupled to” (and their
derivatives), as used in the specification and claims, are to be construed as permitting both
direct and indirect (i.e., via other elements or components) connection. In addition, the terms
“a” or “an,” as used in the specification and claims, are to be construed as meaning “at least
one of.” Finally, for ease of use, the terms “including™ and “having” (and their derivatives),
as used in the specification and claims, are interchangeable with and shall have the same

meaning as the word “comprising.
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[0129]  The processor as disclosed herein can be configured with instructions to perform
any one or more steps of any method as disclosed herein.

[0130] It will be understood that although the terms “first,” “second,” “third”, etc. may be
used herein to describe various layers, elements, components, regions or sections without
referring to any particular order or sequence of events. These terms are merely used to
distinguish one layer, element, component, region or section from another layer, element,
component, region or section. A first layer, element, component, region or section as
described herein could be referred to as a second layer, element, component, region or section
without departing from the teachings of the present disclosure.

[0131]  As used herein, the term “or” is used inclusively to refer items in the alternative
and in combination.

[0132]  As used herein, characters such as numerals refer to like elements.

[0133]  The present disclosure includes the following numbered clauses.

[0134] Clause 1. An electronic case for electronic spectacles comprising: a base
comprising a cavity formed therein; a first spectacle retention device within the cavity that is
configured to retain spectacles; an electrical control system; and an electrical connector
configured to operatively couple the electrical control system to the electronic spectacles.
[0135] Clause 2. The electronic case of clause 1, wherein the first spectacle retention
device comprises a shelf configured to receive an end piece of the spectacles.

[0136] Clause 3. The electronic case of clause 2, wherein the first spectacle retention
device further comprises a protrusion that extends from the shelf.

[0137] Clause 4. The electronic case of clause 3, wherein the protrusion, the shelf, and a
first sidewall of the cavity forms a well for receiving the end piece of the spectacles.

[0138] Clause 5. The electronic case of clause 4, further comprising: a second spectacle
retention device within the cavity that is configured to retain spectacles.

[0139] Clause 6. The electronic case of clause 5, wherein the second spectacle retention
device extends from a second side wall of the cavity, the second sidewall being opposite a
first sidewall.

[0140] Clause 7. The electronic case of clause 1, wherein the shelf is located at a distance
from a floor of the cavity that is equivalent to a distance from a bottom of the end piece of the
spectacles to a bottom of a lens frame of the spectacles.

[0141] Clause 8. The electronic case of clause 4, wherein the well has a width between the
protrusion and a first side of the cavity that is greater than the width of an end piece of the

spectacles.
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[0142] Clause 9. The electronic case of clause 8, wherein the width is less than twice the
width of an end piece of the spectacles.

[0143] Clause 10. The electronic case of clause 1, wherein the electrical control system
further comprises an energy storage device.

[0144] Clause 11. The electronic case of clause 10, wherein the energy storage device is
located beneath a protrusion and the bottom of the cavity.

[0145]  Clause 12. The electronic case of clause 10, wherein the energy storage device is
configured to be coupled to the spectacles via the electrical connector.

[0146] Clause 13. The electronic case of clause 12, wherein the electrical control system
of the case is configured to provide energy from energy storage device of the case to the
spectacles.

[0147] Clause 14. The electronic case of clause 1, further comprising a plurality of
indicators.

[0148] Clause 15. The electronic case of clause 14, wherein a first of the plurality of
indicators is a case energy storage status indicator.

[0149] Clause 16. The electronic case of clause 15, wherein the electrical control system is
configured to illuminate the case energy storage status indicator based on the energy stored
within the case energy storage device.

[0150] Clause 17. The electronic case of clause 15, wherein a second of the plurality of
indicators is a spectacle energy storage status indicator.

[0151]  Clause 18. The electronic case of clause 17, wherein the electrical control system is
configured to illuminate the spectacle energy storage status indicator based on the energy
stored within the spectacle energy storage device.

[0152] Clause 19. The electronic case of clause 18, wherein the electrical control system
comprises a plurality of light sources, each associated with one of the plurality of indicators.
[0153]  Clause 20. The electronic case of clause 19, further comprising a lid, wherein the
plurality of indicators is only partially occluded by the lid when the lid is closed on the base.
[0154] Clause 21. The electronic case of clause 19, wherein the lid is coupled to the base
with a hinge.

[0155]  Clause 22. The electronic case of clause 14, wherein one of the plurality of
indicators is a patient compliance indicator.

[0156] Clause 23. The electronic case of clause 10, further comprising a wireless charging
system, the wireless charging system configured to transfer power from a source external to

the case to the energy storage device.
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[0157] Clause 24. The electronic case of clause 22, wherein the electrical control system is
configured to receive spectacle usage data from the spectacles via electrical connector.

[0158]  Clause 25. The electronic case of clause 24, wherein the electrical control system
further comprises a programming interface for receiving spectacle stimulation configuration
data.

[0159]  Clause 26. The electronic case of clause 25, wherein the electrical control system is
configured to transmit the spectacles stimulation configuration data to the spectacles to
configure the spectacles for stimulating a patient eyes.

[0160] Clause 27. The electronic case of clause 26, wherein the electrical control system is
configured to determine patient compliance based on spectacle usage data and spectacles
stimulation configuration data.

[0161] Clause 28. The electronic case of clause 27, wherein the electrical control system is
configured to illuminate the compliance indicator based on the determined patient
compliance.

[0162] Clause 29. The electronic case of clause 24, wherein the electrical control system
further comprises a communication system for wireless communication a remote device.
[0163] Clause 30. The electronic case of clause 29, wherein the electrical control system
further is configured to wirelessly transmit or receive a compliance data, energy storage
status data, or operational data of the case or spectacles.

[0164] Clause 31. The electronic case of any one of clauses 1 to 30, further comprising a
case insert, wherein the indicators are in the case insert.

[0165] Clause 32. The electronic case of clause 31, wherein the case insert further
comprises a rim, and wherein the indicators are located in the rim.

[0166] Clause 33. An electronic case for electronic spectacles comprising: a processor;
and a non-transitory computer readable medium configured with instructions that when
executed by the processor cause the processor to perform operations comprising: receiving
spectacle stimulation configuration data; transmitting the spectacle stimulation configuration
data to the electronic spectacles; receiving patient stimulation data from the electronic
spectacles; and indicating patient compliance based on the received patient stimulation data.
[0167] Clause 34. The electronic case of clause 33, wherein a patient eyes are stimulated
with the electronic spectacles between the transmitting of the spectacle stimulation
configuration data and the receiving of the patient stimulation data.

[0168] Clause 35. The electronic case of clause 33, wherein the spectacle stimulation

configuration data is received via user input.
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[0169] Clause 36. The electronic case of clause 35, where the user input is via a plurality
of switches located within a body of the electronic case.

[0170] Clause 37. The electronic case of clause 33, wherein the patient stimulation data
includes a duration of which stimulation was provided to the patient.

[0171]  Clause 38. The electronic case of clause 37, wherein the spectacle stimulation
configuration data includes a duration for which stimulation should be provided to the
patient.

[0172]  Clause 39. The electronic case of clause 38, wherein patient compliance is based
on the received patient stimulation data and the spectacle stimulation configuration data.
[0173]  Clause 40. The electronic case of clause 38, wherein the instructions that when
executed by the processor cause the processor to perform operations further comprising:
receiving user input; and resetting patient compliance data based on the user input.

[0174] Clause 41. The electronic case of clause 40, wherein the user input is a button
press.

[0175] Clause 42. The electronic case of clause 38, further comprising: an energy storage
device, and wherein the instructions that when executed by the processor cause the processor
to perform operations further comprising: determining a charge status of the energy storage
device.

[0176] Clause 43. The electronic case of clause 42, wherein the instructions that when
executed by the processor cause the processor to perform operations further comprising:
visually indicating the charge status of the energy storage device

[0177]  Clause 44. The electronic case of clause 39, wherein the instructions that when
executed by the processor cause the processor to perform operations further comprising:
wirelessly transmit the compliance data to a remote device.

[0178] Embodiments of the present disclosure have been shown and described as set forth
herein and are provided by way of example only. One of ordinary skill in the art will
recognize numerous adaptations, changes, variations and substitutions without departing from
the scope of the present disclosure. Several alternatives and combinations of the
embodiments disclosed herein may be utilized without departing from the scope of the
present disclosure and the inventions disclosed herein. Therefore, the scope of the presently
disclosed inventions shall be defined solely by the scope of the appended claims and the

equivalents thereof.
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CLAIMS
WHAT IS CLAIMED IS:

L. An electronic case for electronic spectacles comprising:

a base comprising a cavity formed therein;

a first spectacle retention device within the cavity that is configured to retain
spectacles;

an electrical control system; and

an electrical connector configured to operatively couple the electrical control system
to the electronic spectacles.

2. The electronic case of claim 1, wherein the first spectacle retention device
comprises a shelf configured to receive an end piece of the spectacles.

3. The electronic case of claim 2, wherein the first spectacle retention device
further comprises a protrusion that extends from the shelf.

4 The electronic case of claim 3, wherein the protrusion, the shelf, and a first
sidewall of the cavity forms a well for receiving the end piece of the spectacles.

5. The electronic case of claim 4, further comprising:

a second spectacle retention device within the cavity that is configured to retain
spectacles.

6. The electronic case of claim 5, wherein the second spectacle retention device
extends from a second side wall of the cavity, the second sidewall being opposite a first
sidewall.

7. The electronic case of claim 1, wherein the shelf is located at a distance from a
floor of the cavity that is equivalent to a distance from a bottom of the end piece of the
spectacles to a bottom of a lens frame of the spectacles.

8. The electronic case of claim 4, wherein the well has a width between the
protrusion and a first side of the cavity that is greater than the width of an end piece of the
spectacles.

9. The electronic case of claim 8, wherein the width is less than twice the width
of an end piece of the spectacles.

10. The electronic case of claim 1, wherein the electrical control system further
comprises an energy storage device.

11. The electronic case of claim 10, wherein the energy storage device is located

beneath a protrusion and the bottom of the cavity.
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12. The electronic case of claim 10, wherein the energy storage device is
configured to be coupled to the spectacles via the electrical connector.

13. The electronic case of claim 12, wherein the electrical control system of the
case is configured to provide energy from energy storage device of the case to the spectacles.

14. The electronic case of claim 1, further comprising a plurality of indicators.

15. The electronic case of claim 14, wherein a first of the plurality of indicators is
a case energy storage status indicator.

16. The electronic case of claim 15, wherein the electrical control system is
configured to illuminate the case energy storage status indicator based on the energy stored
within the case energy storage device.

17. The electronic case of claim 15, wherein a second of the plurality of indicators
is a spectacle energy storage status indicator.

18. The electronic case of claim 17, wherein the electrical control system is
configured to illuminate the spectacle energy storage status indicator based on the energy
stored within the spectacle energy storage device.

19. The electronic case of claim 18, wherein the electrical control system
comprises a plurality of light sources, each associated with one of the plurality of indicators.

20. The electronic case of claim 19, further comprising a lid, wherein the plurality
of indicators is only partially occluded by the lid when the lid is closed on the base.

21. The electronic case of claim 19, wherein the lid is coupled to the base with a
hinge.

22. The electronic case of claim 14, wherein one of the plurality of indicators is a
patient compliance indicator.

23. The electronic case of claim 10, further comprising a wireless charging
system, the wireless charging system configured to transfer power from a source external to
the case to the energy storage device.

24, The electronic case of claim 22, wherein the electrical control system is
configured to receive spectacle usage data from the spectacles via electrical connector.

25. The electronic case of claim 24, wherein the electrical control system further
comprises a programming interface for receiving spectacle stimulation configuration data.

26. The electronic case of claim 25, wherein the electrical control system is
configured to transmit the spectacles stimulation configuration data to the spectacles to

configure the spectacles for stimulating a patient eyes.
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27. The electronic case of claim 26, wherein the electrical control system is
configured to determine patient compliance based on spectacle usage data and spectacles
stimulation configuration data.

28. The electronic case of claim 27, wherein the electrical control system is
configured to illuminate the compliance indicator based on the determined patient
compliance.

29. The electronic case of claim 24, wherein the electrical control system further
comprises a communication system for wireless communication a remote device.

30. The electronic case of claim 29, wherein the electrical control system further
is configured to wirelessly transmit or receive a compliance data, energy storage status data,
or operational data of the case or spectacles.

31. The electronic case of any one of claims 1 to 30, further comprising a case
insert, wherein the indicators are in the case insert.

32. The electronic case of claim 31, wherein the case insert further comprises a
rim, and wherein the indicators are located in the rim.

33. An electronic case for electronic spectacles comprising:

a processor; and

a non-transitory computer readable medium configured with instructions that when
executed by the processor cause the processor to perform operations comprising:

receiving spectacle stimulation configuration data;

transmitting the spectacle stimulation configuration data to the electronic
spectacles;

receiving patient stimulation data from the electronic spectacles; and

indicating patient compliance based on the received patient stimulation data.

34, The electronic case of claim 33, wherein a patient eyes are stimulated with the
electronic spectacles between the transmitting of the spectacle stimulation configuration data
and the receiving of the patient stimulation data.

35. The electronic case of claim 33, wherein the spectacle stimulation
configuration data is received via user input.

36. The electronic case of claim 35, where the user input is via a plurality of
switches located within a body of the electronic case.

37. The electronic case of claim 33, wherein the patient stimulation data includes

a duration of which stimulation was provided to the patient.
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38. The electronic case of claim 37, wherein the spectacle stimulation
configuration data includes a duration for which stimulation should be provided to the
patient.

39. The electronic case of claim 38, wherein patient compliance is based on the
received patient stimulation data and the spectacle stimulation configuration data.

40. The electronic case of claim 38, wherein the instructions that when executed
by the processor cause the processor to perform operations further comprising: receiving user
input; and resetting patient compliance data based on the user input.

41. The electronic case of claim 40, wherein the user input is a button press.

42, The electronic case of claim 38, further comprising: an energy storage device,
and wherein the instructions that when executed by the processor cause the processor to
perform operations further comprising: determining a charge status of the energy storage
device.

43. The electronic case of claim 42, wherein the instructions that when executed
by the processor cause the processor to perform operations further comprising: visually
indicating the charge status of the energy storage device

44. The electronic case of claim 39, wherein the instructions that when executed
by the processor cause the processor to perform operations further comprising: wirelessly

transmit the compliance data to a remote device.
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