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1
REMOTE COMPREHENSIVE EYE
EXAMINATION SYSTEM

RELATED APPLICATION

This application claims the benefit of U.S. Provisional
Patent Application Ser. No. 62/394,369 filed on Sep. 14,
2016.

FIELD OF THE DISCLOSURE

The present disclosure relates generally to an apparatus,
method, and system for remote comprehensive eye exami-
nations. This apparatus, method, and system may also be
usefully configured to work in various other arts beyond
remote comprehensive eye examinations.

BACKGROUND

Comprehensive eye examinations need to become more
accessible in the U.S., since over 75% of adults use some
form of vision correction. But many areas have a limited
supply of optometrists and ophthalmologists—the gatekeep-
ers for eye examinations—or such supply may be reduced
during certain days and hours of the week. Access to
comprehensive eye examinations is critical in determining
not only corrective prescriptions for eyeglasses and contact
lenses, but also in identifying potential diseases of the eye
and body, such glaucoma, macular degenerations, and
hypertension.

The internet is being increasingly utilized for optical
products such as eyeglasses and contact lenses. Further,
there are new technologies that offer the consumer refrac-
tions via smartphones, portable devices, as well as through
the internet on a computer in order to determine the patient’s
prescription. Companies and devices that currently offer this
technology via refraction devices include: Opternative,
Smart Vision Labs, Eyenetra, Peek, Pediavision, and 2win.

But these refraction-based systems do no provide the
patient/consumer with a comprehensive eye examination.
While these systems update their prescription for eyeglasses
and/or contact lenses with a device, they are not able to
discover other potential ocular health issues. Indeed, the
reduction of vision in the eye and therefore the necessity for
eyeglasses and/or contact lenses is the stimulus that moti-
vates a patient/consumer to see an eyecare professional.
Thus, patients that use present-day internet-based tools for
glasses or contacts will not be evaluated for other ocular-
related medical issues and will not normally schedule such
visits with an optometrist or ophthalmologist. Without such
visits, important ocular issues could be missed and go
undiagnosed. Although extremely convenient, the use of
these new technologies without proper medical guidance
may results in adverse effects for patients, and ultimately
cause more harm than good.

Accordingly, it is therefore desirable to combine the
convenience of internet or remote based eye testing with the
availability of skilled optometrists or ophthalmologists into
an apparatus, method, and system for remote comprehensive
eye examinations.

SUMMARY OF THE INVENTION

Embodiments of the present disclosure call for a remote
station where an optometrist or ophthalmologist need not be
required to be on-site to perform a comprehensive eye
examination. Instead, an ophthalmic technician is present

10

20

30

40

45

50

55

60

2

with the patient in the exam room to operate eye examina-
tion equipment and transmit patient information to remote
location. At that remote location, a skilled technician is
present to provide the necessary optical and/or medical care,
and may operate the phoropter from the remote location if
he/she desires. Using video and/or teleconferencing equip-
ment and a phoropter located in the patient examination
room along with management software, the system works to
determine the final optical prescription for the patient. That
information, coupled with findings from other devices which
are integrated with the management software, and that the
patient uses locally, are reviewed by a remote based optom-
etrist or ophthalmologist.

While the patient is being evaluated for eyeglasses or
contacts, the optometrist or ophthalmologist may also oper-
ate the phoropter located in the patient examination room
from the remote location if he/she desires and evaluate the
patient for other ocular-related medical issues. Once the
findings are finalized by the optometrist or ophthalmologist
remotely, the final prescription for eyeglasses and/or contact
lenses, along with any additional comments or findings, will
print locally at the examination location and be delivered to
the patient.

The advantages of this remote station-based approach are
widespread.

Patients benefit from the remote station because it pro-
vides them with a method to obtain needed eye care at a time
and location that is convenient to them. Patients also benefit
from the peace of mind that a skilled optometrist or oph-
thalmologist will be evaluating them and checking for ocular
issues beyond the need for eyeglasses or contacts.

The optometrist or ophthalmologist benefits by being able
to provide his or her services at times and places of his or her
choosing (not unlike the way a driver works for ride-sharing
services, such as Uber, at times convenient to him or her).
Further, the potential pool of patients for the optometrist or
ophthalmologist is much larger since he or she is not limited
to the market of patients within driving distance of his or her
office.

The host at the local side of the remote station, where
patients are present, benefit because the services offered by
the system allow for better utilization and synthesis of other
parts of the host’s business. For example, a retail optical
store will often lose sales if a customer requires a prescrip-
tion to purchase eyeglasses and there is no optometrist or
ophthalmologist in the store to write the prescription. But it
is impractical and expensive to have an optometrist or
ophthalmologist available during the many hours that a retail
optical store needs to be open in order to make a profit. This
is even more so in the case of an optical department for a
large retailer, such as Walmart or Target, where the retailer
may be open 18 to 24 hours per day. Hosting a remote station
that provides access to an optometrist or ophthalmologist at
any needed time, day or night, significantly enhances the
profitability of the optical store or optical department.

In addition, the present invention is designed to comply
with the recommendations related to telemedicine as set
forth by the American Optometric Association (AOA). It is
believed that no other prior system meets all such recom-
mendations for comprehensive eye examinations that
include subjective refractions with professional judgement
by a doctor for an accurate objective refraction.

BRIEF DESCRIPTION OF THE FIGURES

The accompanying figures, where like reference numerals
refer to identical or functionally similar elements throughout
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the separate views, together with the detailed description
below, are incorporated in and form part of the specification,
and serve to further illustrate embodiments of concepts that
include the claimed invention, and explain various prin-
ciples and advantages of those embodiments.

FIG. 1 (consisting of FIGS. 1A, 1B, 1C, 1D, 1E, 1F, 1G,
1H 11, 1J, 1K and 1L) is a system diagram of an apparatus,
method, and system for remote comprehensive eye exami-
nations, in accordance with some embodiments.

FIG. 2 is a flowchart showing the workflow of a local
technician for remote comprehensive eye examinations, in
accordance with some embodiments.

FIG. 3 is a machine interface screen for remote compre-
hensive eye examinations, in accordance with some embodi-
ments.

FIG. 4 is a flowchart showing the workflow of a remote
technician for remote comprehensive eye examinations, in
accordance with some embodiments.

FIG. 5 is a the controller menu that may be used by the
remote doctor to remotely operate a phoropter, in accor-
dance with some embodiments.

FIG. 6 is a flowchart showing the workflow of a remote
doctor for remote comprehensive eye examinations, in
accordance with some embodiments.

Skilled artisans will appreciate that elements in the figures
are illustrated for simplicity and clarity and have not nec-
essarily been drawn to scale. For example, the dimensions of
some of the elements in the figures may be exaggerated
relative to other elements to help to improve understanding
of embodiments of the present invention.

The apparatus and method components have been repre-
sented where appropriate by conventional symbols in the
drawings, showing only those specific details that are per-
tinent to understanding the embodiments of the present
invention so as not to obscure the disclosure with details that
will be readily apparent to those of ordinary skill in the art
having the benefit of the description herein.

DETAILED DESCRIPTION

1. Compliance with Recommendations of the
American Optometric Association

A. Comprehensive Eye Examination Requirements

The present invention is designed to collect all of the
information and perform all of these tests set forth by the
AOA for a comprehensive eye health examination and
vision analysis. Such requirements are set forth below.

1. Chief Complaint: assessment of the patient’s reason for
getting an eye exam.

2. General Physical Health History: complete health his-
tory to screen for physical conditions and medications that
may affect eyesight.

3. General Ocular Health History: complete eye health
history including family history of eye conditions, disease,
or medication.

4. External and Internal Eye Health Evaluation: exami-
nation for the signs of eye disorders, including cataracts and
other eye disorders.

5. Current Prescription Analysis: evaluation of current
lens prescription, if applicable.

6. Visual Acuity: test for the eyes’ ability to see sharply
and clearly at all distances.

7. Refraction: test for the eyes’ ability to focus light rays
properly on the retina at distances and close by.

8. Tonometry: test to measure internal fluid pressure of the
eye (increased pressure may be an early sign of glaucoma).
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9. Visual Coordination: check for external eye muscle
balance and coordination.

10. Accommodative Ability: test of the eyes’ ability to
change focus from distance to near.

Prior telemedicine schemes have not been designed to
accomplish all of the above tasks. Indeed, many provide
only refractive services.

B. Optimal Platforms for Telemedicine

In addition to the above, the present invention is designed
to comply with the recommendations of the AOA with
respect to optimal telemedicine requirement—Ilive interac-
tive eye and vision telehealth services. Per the AOA, “live
interactive eye and vision telehealth services” are those that
use videoconferencing as a core technology. Participants are
separated by distance, but interact in real-time. In contrast
“store-and-forward” eye and vision telehealth services refers
to a method of providing asynchronous consultations to
referring providers or patients. A history and a set of images
are collected at the point of service and are transmitted for
review by an eye doctor. In turn, the eye doctor provides a
consultative report back to the referring provider or patient
at the point of service. “Eye and vision remote patient
monitoring services” refers to personal health and medical
data collected from an individual in one location via elec-
tronic communication technologies, which is transmitted to
a provider in a different location for use in care coordination
and related support.

The present invention is also designed to comply with the
recommendations of the AOA for optimal uses of technol-
ogy in synchronous telehealth uses. Per the AOA, for
synchronous telehealth uses, a controlled environment,
including adequate lighting, and a high resolution video
camera is typically required at the originating site, and a
monitor with resolution matched to the camera resolution is
required at the distant site. Videoconferencing systems work
optimally when a high-speed connection speed is used.
Slower connection speeds may necessitate that the indi-
vidual presenting the patient perform either still image
capture or freeze frame to render a quality image. For
asynchronous uses, a controlled environment, including
adequate lighting, and a digital camera with a high pixel
resolution is typically required. For systems that transmit
over the Internet, secure encryption and multi-factor authen-
tication are recommended. Remote patient monitoring solu-
tions often take the form of software as a service, with
clinical software that allows eye doctors and other clinical
staff to manage patient populations by exception. Direct-to-
patient eye and vision health-related applications, including
online vision tests and other mobile eye and vision-related
applications, must also comply with the above requirements.

The present invention is designed to comply with the
recommendations of the AOA regarding credentialing and
privileging. Per the AOA, the Joint Commission (TJC) has
implemented standards for telehealth/telemedicine. Under
the TIC telemedicine standards, practitioners who render
care using live interactive systems are subject to credential-
ing and privileging at the distant site when providing direct
care to the patient. The originating site may use the creden-
tialing and privileging information from the distant site
when certain requirements are met. Doctors who render
services using store-and-forward systems are viewed by TJC
as “consultants” and might not be required to be credentialed
at the originating site. However, standards can vary by state
and organization.

The present invention is also designed to comply with the
recommendations of the AOA regarding privacy and confi-
dentiality. Per the AOA, practitioners who provide eye and






