
 PATENT 

 

 ASSIGNMENT 

 

WHEREAS, I, Michael J. Berry, resident of Texas and citizen of the United States, have 

invented certain new and useful improvements in “Myopia Control Device and Methods of Use” 

(Exhibit A) disclosed in applications for United States Letters Patent, one of said applications having 

been executed concurrently herewith, another of said applications filed on January 7, 2025 and 

assigned;  

 

WHEREAS, VIS, Inc., a corporation organized under the laws of the state of Texas, having a 

place of business at 2800 North Dallas Parkway, Suite 100, Plano, Texas 75093 (hereinafter referred 

to as “ASSIGNEE”), is desirous of acquiring my entire right, title and interest in and to the invention 

and in and to the said applications and any Letters Patent that may issue thereon; 

 

NOW, THEREFORE, for good and valuable consideration, the receipt and sufficiency of 

which is hereby acknowledged, I do hereby sell, assign and transfer unto said ASSIGNEE, its 

successors, assigns and legal representatives, the full and exclusive right, title and interest in and to 

said invention and in and to said applications and all patents which may be granted therefor, and all 

divisions, reissues, substitutions, continuations, continuations-in-part and extensions thereof; and I 

hereby authorize and request the Commissioner of Patents to issue all patents for said invention, or 

patents resulting therefrom, insofar as my interest is concerned, to the said ASSIGNEE of my entire 

right, title and interest. 

 

I also hereby sell and assign to said ASSIGNEE, its successors, assigns and legal 

representatives the full and exclusive rights, title and interest to the invention disclosed in said 

applications throughout the world, including the right to file applications and obtain patents, utility 

models, industrial models and designs for said invention in its own name throughout the world 

including all rights of priority, all rights to publish cautionary notices reserving ownership of said 

invention and all rights to register said invention in appropriate registries; and I further agree to 

execute any and all powers of attorney, applications, assignments, declarations, affidavits, and any 

other papers in connection therewith necessary to perfect such rights, title and interest in 

ASSIGNEE, its successors, assigns and legal representatives. 

 

I hereby further agree that I will communicate to said ASSIGNEE, or to its successors, 

assigns and legal representatives, any facts known to me respecting any improvements; and, at the 

expense of said ASSIGNEE, to testify in any legal proceedings, sign all lawful papers, execute all 

divisional, continuation, continuation-in-part, reissue and substitute applications, and make all lawful 

oaths, and generally do everything possible to vest title in said ASSIGNEE and to aid said 

ASSIGNEE, its successors, assigns and legal representatives to obtain and enforce proper protection 

for said invention in all countries. 

 

 

 

Date:               

       Michael J. Berry 
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2/24/2025
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Provisional Patent Application for United States Patent Office 

TITLE: Myopia Control Device and Methods of Use 

Brief Summary of the Invention 

This invention is an ophthalmic medical device and methods for its use to provide 

myopia control (i.e., control nearsightedness and its progression). 

Key features include: 

• An ophthalmic medical device comprising: 1) an adjustable medical laser that can 

deliver predetermined light energy to the cornea, 2) an optical fiber array to 

deliver light energy and 3) a sapphire applanation window/suction ring (SAWSR) 

accessory that permits accurate delivery of light energy to the cornea without 

causing clinically significant corneal epithelial damage. 

• Methods for use of the ophthalmic medical laser device to provide required 

(personalized) treatment of patient eyes. 

Description of the Drawings 

For a more complete understanding of this disclosure and its features, reference is 

made to the following description, taken in conjunction with the accompanying 

drawings, in which: 

[0001] Figure 1 illustrates an example system for corneal reshaping according to 

this disclosure. 

[0002]  Figure 2 shows example treatment patterns suitable for myopia control.  

Each treatment pattern is displayed on a grid of concentric diameters at 1 mm 

intervals.  Detailed information on each example treatment pattern is presented in 

paragraph [00018]. 
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Field of the Invention 

[0003] The present ophthalmic invention includes an ophthalmic device and 

methods for its use (including, but not limited to, specific treatment pattern) to 

provide myopia control (i.e., reduction of myopia, myopic astigmatism and/or the 

progression of myopia and myopic astigmatism) to improve, stabilize or restore 

vision. The applications of the present invention include, but are not limited to, 

myopia control. The myopia control devices and methods of the present invention 

can also be used in combination with other therapies including, but not limited to, 

pharmacological therapies. 

Background 

[0004] Myopia (nearsightedness) is the most prevalent refractive error globally, 

with an estimated prevalence of 3 billion people in 2025 and a projected prevalence 

of nearly 5 billion people in 2050 [Ref. 1]. Of particular importance is the 

increasing prevalence of myopia progression in children, which has reached 

epidemic proportions [Ref. 2]. Myopia progression may advance to pathological 

conditions including, but not limited to, retinal detachment and myopic 

maculopathy.  The rate of myopia progression depends upon baseline refraction, 

with children having hyperopia reserve (HR) progressing less rapidly [Ref. 3]. 

[0005] Myopia control (both myopia reduction and myopia progression 

reduction) can be achieved, at least in part, by current approaches such as spending 

time outdoors in sunlight and by use of devices including, but not limited to, 

specialized spectacles, specialized multifocal contact lenses, orthokeratology lenses 

and surgical lasers. Pharmacological approaches including, but not limited to, 
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atropine administration to the eye are also used to reduce the rate of myopia 

progression. These current approaches have limitations including safety, efficacy, 

side effects, convenience and cost.  These limitations are overcome, at least in part, 

by the present invention. 

Summary of the Invention 

[0006] The invention described herein includes myopia control (both myopia 

reduction and myopia progression reduction) devices and methods to optically 

reshape the cornea of the eye in order to modify the refractive status of the eye. 

 

Detailed Description of the Invention 
 

Figures 1 through 2, described below, and the various embodiments used to describe 

the principles of the present invention in this patent document are by way of 

illustration only and should not be construed in any way to limit the scope of the 

invention. Those skilled in the art of invention will understand that the principles of 

the invention may be implemented in any type of suitably arranged device or system. 

[0007] The device is essentially the same as that described previously [Ref. 4].  

Figure 1 illustrates an example device 100.for cornea reshaping according to this 

disclosure.  The embodiment of the device shown in Fig. 1 is for illustration only. 

Other embodiments of the device 100 may be used without departing from the 

scope of this disclosure. 

[0008] In this example, device 100 includes a sapphire applanation 

window/suction ring (SAWSR) 102 that is mounted on the patient eye 104 during a 

corneal reshaping procedure.  SAWSR 102 includes a sapphire applanation window 
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that is in contact with the cornea to provide epithelial protection from thermal 

damage during laser irradiation [Ref. 4]. 

[0009]  In this example, device 100 includes laser 106 that produces light that is 

directed through optical fiber array 110 to deliver laser light through SAWSR 102 

to eye 104.  Laser 106 parameters including, but not limited to, wavelength, energy 

and duration are characterized using beam diagnostics 108. Laser 106 is powered 

by power supply 118. Optical fiber array 110 is positioned using translation stage 

112 that is operated using position controller 114. Translation stage 112 may be 

operated with one or more lasers for sequential or simultaneous delivery of laser 

light through one or more fibers in optical fiber array 110.  Ocular characteristics 

are measured by ocular diagnostics 120 and that information is used by computer 

116 to calculate predetermined laser parameters including, but not limited to, laser 

energy output and pulse duration. Computer 116 operates laser 106 with the 

predetermined parameters. 

[00010]  Laser 106 may be one or more lasers including, but not limited to, 

thulium fiber lasers (TFLs) or semiconductor diode lasers (SDLs).  Laser 106 

produces light with predetermined laser parameters including, but not limited to, 

wavelength, energy and duration. 

[00011]  Laser 106 light is delivered sequentially through one or more fibers in 

optical fiber array 110 or simultaneously through multiple fibers in optical fiber 

array 110.  In sequential operation, laser 106 light from a single laser is delivered 

through one or more fibers in optical fiber array 110 using translation stage 112  

and position controller 114 to couple individual fibers with laser 106 light to 
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deliver each laser treatment (Tx) spot sequentially through SAWSR 102 to eye 104.  

In simultaneous operation, laser 106 light from one or more lasers is delivered 

through two or more fibers in optical fiber array 110 using translation stage 112 and 

position controller 114 to couple one or more fibers with laser 106 light to deliver 

laser Tx spots simultaneously through SAWSR 102 to eye 104.  In simultaneous 

operation, laser 106 light from one or more lasers is used to produce 2 or more 

beams that are delivered through two or more fibers in optical fiber array 110 using 

translation stage 112 and position controller 114 to couple two or more fibers with 

laser 106 light to deliver laser Tx spots simultaneously through SAWSR 102 to eye 

104.  Two or more beams of laser light may be derived from one or more lasers 

using one or more axicon lenses or beamsplitter and mirror arrays. 

[00012]  SAWSR 102 is mounted on the patient eye 104 to be treated using 

suction.  SAWSR 102 includes, but is not limited to, a sapphire applanation 

window (SAW) mounted within a suction ring (SR) that is equipped with a vacuum 

port that is connected to a suction source.  SAWSR 102 may include, but is not 

limited to, one or more accessories such as a reticle on the SAW and a light source 

on the SR, both of which aid in mounting SAWSR 102 on eye 104 accurately with 

respect to a predetermined position reference such as the pupil center of eye 104.  

Preferred Embodiments of the Invention 

[00013] In type L1 laser embodiments of the invention, laser 106 is one or more 

thulium fiber lasers (TFLs) operated in continuous wave (cw) mode.  In type L1A 

laser embodiment, laser 106 light pulse durations are produced by one or more 

optical shutters. For sequential delivery of laser light pulses, shutter open/off times 
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are synchronized with translation stage 112 positions to couple fibers of optical fiber 

array 110 with laser 106 light pulses to deliver each laser treatment spot (from one 

TFL) or two or more laser treatment spots (from two or more TFLs) sequentially 

through SAWSR 102 to eye 104.  In type L1B laser embodiment, laser 106 light 

pulse durations are produced by one or more optical shutters. For simultaneous 

delivery of laser light pulses, shutter open/off times are synchronized with 

translation stage 112 positions to couple one or more fibers of optical fiber array 110 

with laser 106 light pulses to deliver one or more laser treatment spots 

simultaneously from one or more TFLs through SAWSR 102 to eye 104.    

[00014] In type L2 laser embodiments of the invention, laser 106 is a set of one or 

more semiconductor diode lasers (SDLs) operated in repetitively pulsed (rp) mode. 

For sequential delivery of laser light pulses from one or more SDLs, shutter open/off 

times are synchronized with translation stage 112 positions to couple individual 

fibers of optical fiber array 110 with laser 106 light pulses to deliver each laser Tx 

spot sequentially through SAWSR 102 to eye 104.  

[00015] In both L1 and L2 laser embodiments of the invention, laser 106 produces 

light in one or more wavelengths that correspond to cornea absorption coefficients in 

the range of 5 to 500 cm-1. An example of these wavelengths is in the 2 µm spectral 

region within the 1.75 to 2.25 µm corneal absorption band. An example is a laser 

106 that produces a wavelength of 1.93 µm [Ref. 4]. 

[00016] In both L1 and L2 laser embodiments of the invention, laser 106 produces 

one or more pulses of light with pulse durations in the range of 5 to 500 ms.  An 
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example is a laser 106 that produces 4 sets of pulses with pulse durations of 150 ms 

[Ref. 4].  

[00017] In both L1 and L2 laser embodiments of the invention, laser 106 produces 

one or more treatment (Tx) spot energies that irradiate eye 104 in the range of 5 to 

500 mJ per spot.  An example is a laser 106 that produces Tx spot energies of 20 to 

70 mJ per spot [Ref. 4]. 

[00018] In optical fiber array embodiments of the invention, optical fiber array 110 

includes one or more optical fibers that transmit laser light and that are arranged in 

treatment (Tx) patterns.  Figure 2 shows example Tx patterns that are useful for 

myopia control.  These patterns include 16 Tx spots of 0.5 mm diameter in Figs. 2A, 

2B and 2C arranged symmetrically with 8 spots on 3.0/4.2 mm (Fig. 2A), 2.0/3.2 

mm (Fig. 2B) and 1.0/2.2 mm (Fig. 2C) centerline diameters of the inner/outer rings. 

These patterns also include 16 Tx spots of 1.0 mm diameter in Figs. 2D, 2E and 2F 

arranged symmetrically with 8 spots on the same centerline diameters of inner/outer 

rings as Figs. 2A, 2B and 2C, respectively.  The Tx spots can be variable in number 

from 1 through 16 or greater, circular or non-circular, equal or unequal in spot 

diameter or non-circular shape, equal or unequal in location (both distance and 

angular orientation) with respect to a centration reference, and equal or unequal in 

Tx spot energy.  The Tx spots can also be configured to have predetermined 

distributions of laser energy within each spot.  These variables are adjusted 

(personalized) as required for a predetermined reduction of myopia and/or myopic 

astigmatism in each eye.  An example for hyperopia and presbyopia treatment (Tx), 

but not myopia Tx, is a Tx pattern of 16 spots of 0.5 mm diameter arranged 
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symmetrically with 8 spots on 6.0/7.2 mm centerline diameters of the inner/outer 

rings [Ref. 4]. Tx patterns of Tx spots at large centerline diameters (such as 6.0/7.2 

mm) produce multifocal corneas with central steepening as demonstrated previously 

[Refs. 4, 5 and 6] while Tx spots at small centerline diameters (such as 3.0/4.2 mm) 

produce corneas with central flattening as demonstrated in animal experiments [Ref. 

5] and in human eyes [Ref. 6].  The fiber optic array 110 has a distal handpiece that 

contains accurately positioned fibers and that is docked accurately and securely onto 

the SAWSR 102 using matching handpiece and SAWSR magnets [Ref. 4]. 

[00019] In sapphire applanation window/suction ring embodiments of this 

invention, SAWSR 102 includes a sapphire or non-sapphire applanation window that 

transmits laser light to the eye 104 and that has example dimensions of, but not 

limited to, 10.0 mm diameter and 0.1 mm thickness.    

[00020] While the description of the invention herein shows, describes, and 

points out novel features as applied to various embodiments, it will be understood 

that various omissions, substitutions, and changes in the form and details of the 

device or method illustrated can be made without departing from the spirit of the 

disclosure. As will be recognized, certain embodiments of the inventions described 

herein can be embodied within a form that does not provide all of the features and 

benefits set forth herein, as some features can be used or practiced separately from 

others. All changes that come within the meaning and range of equivalency of the 

claims are to be embraced within their scope. 
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[00021] This invention can be used in combination therapy including, but not 

limited to, medications such as atropine, neurotransmitters such as dopamine that 

decrease excessive axial elongation of the eye, good environmental measures such as 

increased exposure to sunlight, or any other therapy that reduces excessive axial 

elongation of the eye during childhood and later in life. 

Benefits and Advantages of the Invention 

[00022] A previous laser 106 and its use to treat human eyes was unsatisfactory for 

myopia control since it produced highly damaged Tx spots that were prominently 

visible due to their dense (high) opacity, depth (greater than 200 µm) and long 

persistence (one month or longer post-Tx) in a Tx pattern that would be suitable for 

corneal flattening [Ref. 6].  Those unsatisfactory Tx spots at 3.0 mm centerline 

diameter were within the central region of the cornea and typically within the pupil 

diameter, thereby raising concern about their effect on visual acuity and the quality of 

vision.  The laser 106 and its use to treat human eyes described herein in this 

invention produces undamaged Tx spots that are barely visible due to their light (low) 

opacity. depth (less than ca. 150 µm) and short persistence (typically fading 

significantly within a few days post-Tx) [Ref. 4].  The Tx spots of this invention are 

in the central region of the cornea but are out-of-focus and hence not observed by any 

patient whose eye(s) are treated.  The Tx spots of this invention produce little or no 

light scattering so corneal clarity (without significant opacity and possible 

dysphotopsias such as glare, starburst and halo) is conserved.  The Tx spots of this 

invention are highly suitable for myopia control. 
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[00023] The procedure for use of this invention is safe, repeatable, noninvasive and 

simple and rapid for both patient and physician [Ref. 4].  Patient comfort is excellent 

during treatment and there are typically only minor discomforts (such as, but not 

limited to, photophobia and foreign body sensation) for a few days post-treatment.  

There is little or no post-treatment recovery period or need for aftercare.     

[00024] Patients of all ages with and/or at risk of myopia, myopic astigmatism 

and progression of these ametropias can be treated using this invention for 

temporary reduction of their refractive errors.  Symmetrical corneal flattening and 

hence myopia and regular myopic astigmatism reduction is extended in duration by 

preselection of laser 106 parameters and Tx patterns.  Irregular myopic astigmatism 

can also be reduced by preselection of specialized patterns. This invention offers a 

practical alternative to other methods of myopia control such as surgery or contact 

lenses. 

[00025] Children and adolescents (typically in the 4- to 18-year-old age range) 

with, or at risk of, myopia, high myopia and myopia progression can be treated 

using this invention. Surgery (using excimer and/or femtosecond lasers) is not 

authorized by FDA and other regulatory agencies for patients less than 18 years old.  

The main current treatment of these children is with the use of low dose (0.01% to 

0.05%) atropine in aqueous solution that is administered in eye drops daily [Ref. 3].  

Atropine medication has side effects such as photophobia and reduced 

accommodation that affects near vision.  Low dose atropine medication is only 

partly effective - for example, in one study for children of ages 4 to 9 without 

baseline myopia, children with fast myopic shift (spherical equivalent change of 0.5 
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D or less over 12 months or 1.0 D or less over 24 months) remained at 25.0% 

prevalence for 0.05% atropine [Ref. 7].  While this outcome was better than that for 

lower dose atropine (for example, children with fast myopic shift remained at 

45.1% prevalence for 0.01% atropine), these outcomes are not much better than 

placebo with 53.9% prevalence.  The invention described herein is likely to reduce 

fast myopic shift better than atropine and/or other modalities presently used. 

[00026] An even more promising use of this invention is for prevention of 

myopia and myopic progression in children by producing and/or conserving 

hyperopia reserve (HR).  If children are treated at an early age to give them, or 

conserve, more than 1.0 D of HR, they may experience little or no myopic shift as 

they age [Ref. 3].  Any myopic shift that remains can be reduced or eliminated by 

repeated treatments using this invention. 

CLAIMS 

What is claimed is: 

[00027] 1. A device comprising: one or more lasers with selected laser parameters 

[wavelength(s), pulse duration(s) and energy output(s)] that match requirements for 

safe and efficacious treatment of eyes, laser beam diagnostics to monitor laser 

beam(s) and to provide information to adjust laser parameters, one or more inputs to 

optical fibers and an optical fiber array to transmit laser light to the eye, a translation 

stage and position controller to provide predetermined matches of laser beams to 

optical fibers, a sapphire applanation window/suction ring to mount on the eye to 

direct laser light to the eye, ocular diagnostics to provide information to 

predetermine laser parameters and treatment parameters required for the desired 
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treatment (such as reduction of myopia, myopic astigmatism and progression of 

these ametropias) and a computer-based control to operate the device with the 

predetermined laser parameters and treatment patterns. 

[00028] 2. The device of claim 1 that includes one or more lasers and associated 

power supplies that produce wavelengths of laser light that correspond to corneal 

absorption coefficients in the range of 5 to 500 cm-1, pulse durations of 5 to 500 ms, 

and energy outputs to produce treatment energies per laser spot on the cornea in the 

range of 5 to 500 mJ per spot. 

[00029] 3. The device of claim 1 that includes an optical fiber array comprising 

one or more optical fibers that transmit laser light to the cornea and that have 

sufficient transmission of the wavelength(s) of laser light to deliver sufficient 

treatment energies to treatment spots on the eye. 

[00030] 4. The device of claim 1 that includes a translation stage for optical fibers 

and a position controller of the translation stage for sequential or simultaneous 

delivery of laser light through the optical fiber array to the eye. 

[00031] 5. The device of claim 1 that includes a sapphire applanation 

window/suction ring that permits accurate mounting on the eye and that permits 

accurate delivery of laser light to the eye. 

[00032] 6. The device of claim 5 that provides suction. 

[00033] 7. The device of claim 1 that is configured to produce treatment patterns of 

laser treatment spots on the eye for safe and efficacious treatment for myopia control. 

[00034] 8. The device of claim 1 that includes laser beam diagnostics [for 

measurements of laser wavelength(s), laser pulse duration(s), and laser output 
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energies] to provide information to predetermine laser treatment conditions for safe 

and efficacious treatment of the eye. 

[00035] 9. The device of claim 1 that includes ocular diagnostics (such as, but not 

limited to, instruments to measure refraction and axial length of the eye) to provide 

information to predetermine laser treatment conditions for safe and efficacious 

treatment of the eye. 

[00036] 10. The device of claim 1 that includes computer-based control of the 

device that uses information from both beam diagnostics and ocular diagnostics to 

predetermine laser treatment conditions for safe and efficacious treatment of the eye.  

[00037] 11. The treatment patterns of claim 7 that are safe and efficacious for 

myopia control. 

[00038] 12. Combination therapy by treatment of the eye using the device of claim 

1 plus one or more additional therapies including, but not limited to, medications such 

as atropine, neurotransmitters such as dopamine that decrease excessive axial 

elongation of the eye, good environmental measures such as increased exposure to 

sunlight, or any other therapy that reduces excessive axial elongation of the eye during 

childhood and later in life. 
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Abstract 

[00039]   The present invention includes an ophthalmic device (incorporating, but 

not limited to, one or more lasers, an optical fiber array for delivery of laser light to 

a sapphire applanation window/suction ring that is mounted on the eye) and 

methods for use of the device (including, but not limited to, use of specific 

treatment patterns) to provide safe and efficacious treatment of the eye for myopia 

control (i.e., reduction of myopia, myopic astigmatism and/or the progression of 

myopia and myopic astigmatism) to improve, stabilize or restore vision. The 

applications of the present invention include, but are not limited to, myopia control. 

The myopia control devices and methods of the present invention can also be used 

in combination with other therapies including, but not limited to, pharmacological 

therapies. 
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