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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] Embodiments of the invention relate to the field
of eye healthcare.

Description of the Related Art

[0002] Many people visiting medical offices often use
the same equipment. Cross-contamination has become
a problem of increasing concern, especially during cer-
tain periods such as flu season. As the provision of
healthcare becomes more automated, fewer office per-
sonnel may be present to clean devices between uses.
Accordingly systems and methods for improving hygiene
are desirable.
[0003] In the known prior art various types of adjustable
facial devices are known. For example CN 201586123U
describes an ophthalmologic pressurization dressing
tape, which comprises an inflation eyeshade and elastic
fixing belts connected to two sides of the inflation eye-
shade. The end portions of the elastic fixing belts are
respectively provided with an adhesive face, an inflation
connector is respectively connected to two ends of the
inflation eyeshade, and a switch valve is fixedly mounted
on each inflation connector. By using the adhesive faces
of the elastic fixing belts to fix the eyeshade, the dressing
tape achieves the purpose of dressing, has convenient
operation and simple and convenient dressing change,
and can conveniently adjust dressing pressure by adjust-
ing tightness of the elastic fixing belts and air pressure
of the inflation eyeshade.
[0004] CN 201491234U describes a massager ear-
phone structure, which mainly includes a fastener, an
earphone upper seat, an earphone lower seat, a con-
necting rod and a trumpet accommodating piece, where-
in the upper end of the connecting rod is glidingly accom-
modated in a first accommodating space of the earphone
upper seat, the lower end is accommodated in a second
accommodating space of the earphone lower seat, the
earphone lower seat is connected with the trumpet ac-
commodating piece, the fastener is fastened on a side
surface of a massager body, the earphone upper seat is
pivoted with the fastener, the trumpet accommodating
piece has a third accommodating space for accommo-
dating a trumpet, and a lead connected with the trumpet
passes through the components and is connected with
a sound source in the massager body. The connecting
rod can be pulled up and down to move vertically in the
accommodating space of the earphone upper seat, so
that upper and lower positions of the trumpet relative to
an eyeshade can be adjusted; and the earphone upper
seat can be pivoted relative to the fastener, so that the
angle of the trumpet relative to the eyeshade can be ad-
justed, and the earphone can be suitable for different

users.
[0005] CN 200980154Y describes an earphone struc-
ture of eye shield, which arranges an earphone group on
an eye shield (as a massage eye shield with aerated
press and thermal massage effects), wherein the ear-
phone group is a movable element combined on the mas-
sage eye shield to move freely, with an internal earphone
to input sound source. When in use, user can listen to
music and the earphone can adjust position relative to
the face shapes of different users to be contacted with
ear face, to play music conveniently, to avoid bad feeling
when traditional earphone is directly inserted into ear, to
improve the interesting of eye shield application, to sup-
port good feeling.

SUMMARY OF THE INVENTION

[0006] A wide range of embodiments are described
herein. In some embodiments, a mask may comprise a
distal sheet member having one or more substantially
optically transparent sections and a proximal inflatable
member having a generally rear concaved surface that
may face a first patient’s face when in use. The rear con-
caved surface may be configured to conform to contours
of the first patient’s face. The inflatable member may have
two cavities therein. The two cavities may be generally
aligned with the one or more substantially optically trans-
parent sections, and may extend from the rear concaved
surface toward the distal sheet member such that the
cavities define two openings on the rear concave surface.
The rear concave surface may be configured to seal
against the first patient’s face such that the first patient’s
eyes align with the two cavities, so that the rear concave
surface forms seals around a peripheral region of the first
patient’s eye sockets that inhibit flow of fluid into and out
of the cavities. The mask may further comprise an ocular
port providing access to at least one of the two ocular
cavities for fluid flow into and out of the at least one of
the two ocular cavities and an inflation port providing ac-
cess to inflate the inflatable member.
[0007] In various embodiments, the rear concaved sur-
face may be configured to conform to the contours of the
first patient’s face with inflation of the inflatable member
via the inflation port. The inflatable member may be un-
derinflated and the rear concaved surface may be con-
figured to conform to the contours of the first patient’s
face with inflation of the underinflated inflatable member
via the inflation port. The rear concaved surface may be
configured to conform to the contours of the first patient’s
face with application of negative pressure to the inflatable
member via the inflation port. The mask may further com-
prise particulate matter disposed within the inflatable
member. The particulate matter may be configured to
pack together with application of a negative pressure to
the inflatable member via the inflation port, so that the
rear concaved surface conforms to the contours of the
first patient’s face.
[0008] In various embodiments, the rear concaved sur-
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face may be configured to conform to contours of a sec-
ond patient’s face, wherein a contour of the second pa-
tient’s face is different from a contour of the first patient’s
face. The seals may be air-tight. The mask may further
comprise a lip extending into at least one of the two cav-
ities from a perimeter of at least one of the two openings,
the lip having distal ends curving toward the distal sheet
member in a default position, the distal ends configured
to move rearwardly such that the lip seals against the
user’s face upon introduction of positive pressure into
the at least one of the two cavities. The inflatable member
may be opaque.
[0009] In various embodiments, the distal sheet may
be configured to interface with a medical device, which
may be an eye exam device. The mask may be config-
ured to couple with a docking portion on a medical device.
The mask may be configured to couple with the docking
portion via a flange that slides into a slot of the docking
portion. The inflation port and the ocular port of the mask
may be configured to couple with conduit ends on a med-
ical device. The ocular port and the inflation port may
include a male portion, wherein the conduit ends on the
medical device include a female portion configured to
slidably receive the male portion. The ocular port and the
inflation port may be configured to couple with the conduit
ends on the medical device substantially simultaneously.
[0010] Some embodiments of the invention relate to
the utilization of devices that replace, augment or en-
hance human laborers in a clinical health care setting.
These devices may be used alone or in conjunction with
other devices used in exams such as exams of the eye.
[0011] For purposes of this summary, certain aspects,
advantages, and novel features of the invention are de-
scribed herein. It is to be understood that not necessarily
all such aspects, advantages, and features may be em-
ployed and/or achieved in accordance with any particular
embodiment of the invention. Thus, for example, those
skilled in the art will recognize that the invention may be
embodied or carried out in a manner that achieves one
advantage or group of advantages as taught herein with-
out necessarily achieving other advantages as may be
taught or suggested herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The foregoing and other features, aspects and
advantages of the present invention are described in de-
tail below with reference to the drawings of various em-
bodiments, which are intended to illustrate and not to limit
the invention. The drawings comprise the following fig-
ures in which:

Fig. 1 schematically illustrates a perspective view of
one embodiment of a mask which is inflatable and
includes a framework that forms two cavities for the
oculars.
Figs. 2a-2b schematically illustrates a mask remov-
ably attached to a medical device.

Fig. 3 schematically illustrates a user wearing a mask
that provides, for example, an interface to a medical
device such as a diagnostic device that is used by
many patients.
Fig. 4 schematically illustrates a perspective view of
another embodiment of a mask with an inflatable
framework that is partitioned into two separately in-
flatable sections.
Fig. 5 schematically illustrates a cross section of the
mask in Fig. 4 taken along the lines 5-5.
Fig. 6 schematically illustrates a perspective view of
another embodiment of a mask with a seal around
the ocular cavities.
Fig. 7a schematically illustrates a side view of one
embodiment of a mask displaced a first distance from
a medical device.
Fig. 7b schematically illustrates a side view of an-
other embodiment of a mask displaced a second dis-
tance from the medical device.
Fig. 8 schematically illustrates a schematic diagram
of a system for controlling, monitoring, and providing
fluid to a mask.
Fig. 9 schematically illustrates a schematic diagram
an electronic exam portal.
Fig. 10 schematically illustrates a healthcare office
map.
Fig. 11 schematically illustrates a block diagram of
a sample healthcare encounter.
Fig. 12 schematically illustrates a binocular eye ex-
amination system based on optical coherence tom-
ography.
Fig. 13 schematically illustrates a display of eye ex-
amination data.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0013] Some embodiments disclosed herein provide
an inflatable mask that can interface with medical devic-
es, such as medical diagnostic devices, such as optical
coherence tomography ("OCT") devices. The inflatable
mask can serve a variety of purposes, including main-
taining a barrier between the patient and the medical de-
vice to ensure cleanliness and hygiene, providing comfort
to the patient, and stabilizing the patient’s location with
respect to the machine. In some embodiments, the in-
flatable mask can form air-tight ocular cavities around
the patient’s eyes, allowing for pressurization of the oc-
ular cavities, in order to obtain ocular measurements.
Additionally, various embodiments of an automatic portal
system and an automated eye examination are disclosed
herein.
[0014] Embodiments of the invention will now be de-
scribed with reference to the accompanying figures,
wherein like numerals refer to like elements throughout.
The terminology used in the description presented herein
is not intended to be interpreted in any limited or restric-
tive manner, simply because it is being utilized in con-
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junction with a detailed description of certain specific em-
bodiments of the invention. Furthermore, embodiments
of the invention may comprise several novel features, no
single one of which is solely responsible for its desirable
attributes or which is essential to practicing the embod-
iments of the inventions herein described.

Inflatable Medical Interface

[0015] Referring to Fig. 1, in one embodiment, a mask
100 includes a distal sheet member 118 which has opti-
cally transparent sections 124, and a proximal inflatable
member 154 having a generally concaved rear surface
122. In use, the rear concaved surface 122 faces the
patient’s face and conforms to the patient’s face, accord-
ing to some embodiments of the invention. As used here-
in the terms "user" or "patient" or "subject" or "wearer"
may be used interchangeably. Still Referring to Fig. 1,
the inflatable member 154 can have two cavities 160a,
160b which are aligned with the optically transparent sec-
tions 124. In some embodiments, the cavities 160a, 160b
extend from a distal sheet 118 to the rear concave surface
122 and define two openings 162 on the rear concave
surface 122. In use, the patient’s eyes align with the two
cavities 160a, 160b, so that the rear concave surface 122
forms seals around the patient’s eye sockets or face, e.g.
forehead and cheeks, inhibiting flow of fluid into and out
of the cavities 160a, 160b. In addition, the mask 100 can
include ports 170a-b, 180a-b which provide access to
control flow of fluid (e.g. air) into and out of the cavities
160a, 160b.
[0016] In some embodiments, the mask 100 can inter-
face with a medical device. With reference to Figures 2a-
2b, there is illustrated one embodiment whereby the
mask 100 is placed on a separate device 112. In some
embodiments, the separate device 112 is a medical de-
vice, such as a diagnostic or therapeutic device. In some
embodiments, the separate device 112 is an ophthalmic
device, such as a device for the eye, and may be an
optical coherence tomography device ("OCT") that may
contain a housing and instrumentation contained therein.
The mask 100 may be used with a wide range of medical
devices 112, such as for example an OCT device such
as disclosed herein, as well as other OCT devices and
other medical devices 112. In some embodiments, the
medical device 112 can receive and removably connect
to the mask 100. The mask 100 can be configured to
connect to the medical device 112, adhere to one or more
surfaces of the medical device 112, or be mechanically
fixed to the medical device 112, or be secured to the
medical device 112 in any other way (e.g. clamps, straps,
pins, screws, hinges, elastic bands, buttons, etc.), such
that the mask 100 is removable from the medical device
112 without damaging the mask 100.
[0017] In one embodiment, a docking portion 114,
which may include an optical interface such as for exam-
ple a plate, can be included on the medical device 112.
The docking portion 114 can also include a slot 116 for

receiving a mask 100. In some embodiments, the mask
100 includes a flange 164 that extends laterally outward
past a side of the inflatable member 154 on the distal
sheet 118 for slideably engaging with the slot 116. The
mask 100 can be inserted into the slot 116 and slide down
to a final locking position 120. In another embodiment,
the flange 164 can be on the medical device 112 and the
slot 116 can be on the mask 100.
[0018] With reference to Fig. 3, there is illustrated an
example of a mask 100 worn by a user over the user’s
eyes. In various embodiments, the mask 100 may be
removably attached to the wearer with an adhesive, an
elastic band, a Velcro band, a strap, a buckle, a clip,
and/or any other suitable fastener or mechanism. In
some embodiments, the mask 100 can include mecha-
nisms for both attaching to the wearer and attaching to
the medical device 112. In other embodiments, a patient
may use the mask 100 without any straps, bands, etc.
that attach to the user. For example, referring to Figs.
2a-b, the patient may simply move his/her face in align-
ment and in contact with the mask 100, which is secured
to the medical device 112. In another embodiment, a pa-
tient who has a mask 100 secured to his/her face may
position himself/herself properly with respect to the med-
ical device 112, so that the distal sheet 118 interfaces
with the medical device, 112, and the medical device 112
can take readings.
[0019] Returning to Fig. 1, one embodiment of the
mask 100 comprises an inflatable framework 154 having
an inflatable chamber 154a, two cavities 160a, 160b, a
frontward surface formed by a distal sheet member 118,
and a rearward surface 122. It will be understood that
"inflatable," as used herein, can include "deflatable," and
vice versa. Thus, in some embodiments, an "inflatable"
framework 154 or chamber 154a can be deflatable, and
a "deflatable" framework 154 or chamber 154a can be
inflatable. Referring to Fig. 1, cavities 160a, 160b may
extend between the distal sheet member 118 and the
rearward surface 122. In some embodiments, the front-
ward member 118 includes a window member 124, which
can be substantially optically transparent in some em-
bodiments, with minimal to no effects on the optics of a
medical device 112 (e.g. an OCT device) which can in-
terface with the mask 100, although some embodiments
may introduce optical effects. In some embodiments, the
distal sheet member 118 can be rigid. In some embodi-
ments, the distal sheet member 118 can be made of poly-
carbonate, poly(methyl methacrylate), or glass. Other
materials can be used. In other embodiments, the distal
sheet member 118 can be flexible. The distal sheet mem-
ber 118 can have a thickness of less than 0.1mm, 0.1mm,
0.5mm, 1mm, 2mm, 4mm, or more. In one embodiment,
the window member 124 may be adjacent to the inflatable
framework 154. Thus, the window member 124 may form
a frontward surface of a cavity 160a, 160b. Further, the
window member 124 may be aligned with the cavities
160a, 160b. In addition, the cavities 160a, 160b can de-
fine openings on the rearward surface, defined by perim-
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eters 162. Referring to Fig. 4, the inflatable framework
154 can have two separately inflatable chambers 150a,
150b. Still referring to Fig. 4, in one embodiment, one
inflatable chamber 150a can have a cavity 160a therein,
and another inflatable chamber 150b can have another
cavity 160b therein.
[0020] The distal sheet member 118 may be substan-
tially flat and the rearward surface 122 may be generally
curved and concave according to one embodiment of the
invention. Referring to Fig. 4, in one embodiment the
thickness of the mask 100 is thinnest at the center 156
and thickest toward the outer edges 158, with the thick-
ness decreasing from the outer edges 158 toward the
center 156, thereby defining a curved and concave rear-
ward surface 122.
[0021] During use, a patient’s face is brought in contact
with the rearward surface 122 of the mask, such that the
patient’s eyes are aligned with the cavities 160a, 160b,
and the patient "sees" into the cavities 160a, 160b. Thus
in some embodiments, the cavities 160a, 160b may be
referred to as ocular cavities 160a, 160b. In one embod-
iment, only the portion of the distal sheet member 118
that aligns with the patient’s eyes may be optically trans-
parent, with other portions opaque or non-transparent.
[0022] In some embodiments, the rear concaved sur-
face 122 of the mask 100 can seal against a patient’s
face around the general area surrounding the patient’s
eyes sockets, thereby forming a seal around the patient’s
eye sockets. The seal may be air-tight and liquid-tight
according to some embodiments of the invention. In
some embodiments, a seal may be formed between the
user and the mask 100 without the need for assistance
from additional personnel. In some embodiments, vari-
ous portions of the patient’s face can form the seal around
the ocular cavities 160a, 160b. For example, the patient’s
forehead, cheekbones, and/or nasal bridge (e.g. frontal
bone, supraorbital foramen, zygomatic bone, maxilla, na-
sal bone) can form a seal around the ocular cavities 160a,
160b. As used herein, reference to a "peripheral region"
around the eye socket shall refer to any combination of
the above.
[0023] Fig. 5 illustrates a top view of a patient wearing
a mask 100. The mask 100 in Fig. 5 is a cross-section
of the mask 100 taken along line 5-5 in Fig. 4. Referring
to Fig. 5, as seen from the view of the patient, the mask
100 comprises a right cavity 160b, such as a right ocular
right cavity, a left cavity 160a, such as a left ocular cavity,
a right inflatable chamber 150b, and a left inflatable
chamber 150b. The walls 172 of the ocular cavities 160a,
160b, the window members 124, and the head of the
user 195 may form an air-tight enclosed area. The head
of the user 195 (e.g. the peripheral region around the
user’s eye sockets) forms a seal with the rearward pe-
rimeters 162 of the cavities 160a, 160b, thus allowing the
cavities 160a, 160b to hold air or fluid. This seal may be
capable of holding air or fluid pressures of, for example,
0.5 psi, 1psi, or 5psi or pressures therebetween. Higher
or lower pressures are also possible.

[0024] Still referring to Fig. 5, some embodiments of
the invention include inlet assemblies 155a, 155b. The
inlet assemblies may include ports 170a-b, 180a-b, al-
lowing access to the inflatable chambers 150a, 150b,
and/or the cavities 160a, 160b.
[0025] Air, fluid, and/or other substances can be intro-
duced into the ocular cavities 160a, 160b, via ports 180a,
180b, 185a, 185b. Air may be introduced into the left
ocular cavity 160a by supplying an air source (e.g. via a
pump) to the port at 180a. Thus, following the path of the
air, the air may enter the port at 180a, then exit the port
at 185a and into the leftocular cavity 160a (180a and
185b represent two ends of the same path). Similarly,
regarding the right ocular cavity 160b, air may enter the
port at 180b, then exit the port at 185b and into the right
ocular cavity 160b.
[0026] Accordingly, in some embodiments, pressure
inside the ocular cavities 160a, 160b may be controlled
by adjusting the amount of air into and out of the ports
180a, 180b. Further, the air tight seal formed between
the patient’s face and the mask 100 can prevent unwant-
ed leaks into or out of the ocular cavities 160a, 160b.
This can be advantageous when air or fluid is used to
challenge or test a body function. For example, air
pumped into sealed air chamber cavities 160a, 160b in
front of the eye can create positive pressure which can
be used to press on the eye for the purposes of measuring
the force of globe retropulsion or measuring intraocular
pressure. In addition, air can be directed to the cornea,
which is imaged with OCT. In some embodiments, air is
pumped into the ocular cavities 160a, 160b to achieve a
pressure of up to 1-2 psi. In some embodiments, the air
supplied to the ocular cavities 160a, 160b is supplied by
ambient surroundings, such as the ambient air in a clinical
room using for example a pump.
[0027] In some embodiments, chamber ports 170a,
170b, 175a, 175b provide access to inflatable chambers
150a, 150b for inflating or deflating the chambers 150a,
150b. The chambers 150a, 150b may be inflated by in-
troducing an air source (e.g. via a pump) to the ports at
170a, 180a. Thus, for example, following the path of the
air, the air may enter the port at 170a, then exit the port
at 175a and into the left inflatable chamber 150a, thereby
inflating that chamber 150a. The right chamber 150b may
be inflated in a similar manner. Negative pressure (e.g.
a vacuum) can be applied to the ports 170a, 170b con-
nected to the inflatable chambers 150a, 150b, thereby
deflating the chambers 150a, 150b. As used herein, "de-
flating" shall include applying negative pressure.
[0028] In some embodiments, inflating the chambers
150a, 150b can cause the mask 100 to conform to the
contours of a user’s face. In addition, deflating the cham-
bers 150a, 150b can cause the mask 100 to conform to
the contours of a user’s face. Further, inflating or deflating
the chambers 150a, 150b can adjust a thickness of the
mask 100, thus changing the distance between a user
(who may face the rear concaved surface 122) and a
medical device 112 (which may be interfaced with the
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distal sheet member 118).
[0029] In various embodiments, a port 170a-b, 180a-
b is provided for each chamber 150a, 150b and cavity
160a, 160b. For example, referring to Fig. 5, there is il-
lustrated a port 185b for the right cavity, a port 175b for
the right inflatable chamber 150b, a port 185a for the left
cavity 160a, and a port 175a for the left inflatable chamber
150a.
[0030] In one embodiment, two ports may be provided
for one inflatable framework 154. For example, returning
to Fig. 1, one port 170b is provided on the right side of
the inflatable framework 154, and another port 170a is
provided on the left side of the inflatable framework 154.
Providing two ports for one chamber 154 can help to
equalize the distribution of substances (e.g. air or fluid)
in the chamber 154 by allowing access to the chamber
154 at different regions. In one embodiment, the inflata-
ble framework 154 does not include any ports. For ex-
ample, the inflatable framework 154 may be pre-formed
as desired, by filling it with a desired volume of fluid or
air. Ports 170a-b, 180a-b may be added, removed, ar-
ranged, or configured in any suitable manner.
[0031] In some embodiments, the mask 100 advanta-
geously can conform to a patient’s face, thereby allowing
the formation of a complete air-tight seal between the
peripheral region around a user’s eye sockets and the
rear concaved surface 122 around the ocular cavities
160a, 160b. Accordingly, the rearward perimeter 162 of
the cavities 160a, 160b can be configured to sealingly
engage a periphery of a patient’s eye socket. In some
embodiments, the mask 100 includes a recess 168 (see
e.g. Figs. 1, 4, 6), allowing room for a patient’s nose, so
that the mask 100 forms a seal against the parts of a
patient’s face with a lower degree of curvature, increasing
the surface area of the patient’s face to which the mask
100 conforms.
[0032] In one embodiment, the air-tight seal can be
formed by inflating the inflatable framework 154. In some
embodiments, the inflatable framework 154 can resem-
ble a bag. In some embodiments, a mask 100 with a
relatively deflated framework 154 is provided to a patient.
Because the bag 154 is deflated, it may exhibit some
"slack." The patient’s face may be brought in contact with
the mask 100, and then the bag 154 may be inflated,
causing the bag 154 to inflate around the contours of the
patient’s face and thereby conform to the patient’s face.
Accordingly, a complete air-tight seal can be formed be-
tween the patient’s face and the rear concaved surface
122 around the ocular cavities 160a, 160b. The bag 154
may be inflated by introducing air, gas, fluid, gel, or any
other suitable substance. In addition, the bag 154 can be
deflated, causing the mask 100 to disengage from the
patient’s face, according to one embodiment of the in-
vention.
[0033] In one embodiment, an air-tight seal is formed
by applying a vacuum to the inflatable framework 154.
In some embodiments, when the framework 154 is filled
with particulate matter, such as coffee grounds, a plas-

moid transformation to a semi-solid but form-fitting filler
can be achieved by subjecting the particulate matter to
a vacuum. For example, the framework 154 can be mold-
ed into shape easily when particulate matter is loosely
contained in the framework 154, similar to a bean bag.
A patient’s face may then be brought into contact with
the mask 100. Applying a vacuum to the bag 154 causes
the particulate matter to pack tightly, thereby causing the
bag 154 to conform to the contours of a patient’s face.
The tightly packed particulate matter can thus undergo
a plasmoid transformation to a solid, while still allowing
the framework 154 to conform to the patient’s face and
create an air-tight seal.
[0034] To facilitate the seal between a patient and the
cavities 160a, 160b, the mask 100 can be configured with
a lip 194 around the perimeter 162 of a cavity 160a, 160b,
as illustrated in Fig. 6. Fig. 6 llustrates a lip 194 with a
cut-away portion 161 showing the curvature of the lip
194. In one embodiment, the lip 194 comprises a first
end 196 attached to the perimeter 162 of the cavity 160a,
160b and a second end 198 extending partially into the
cavity 160a, 160b. In one embodiment, the edge 198 of
the lip 194 may extend more or less and curl inward, as
illustrated in Fig. 6. In one embodiment, the first end 196
and second end 198 define a curve, such that the lip 194
curls inwardly partially into the cavity 160a, 160b. Further,
the lip 194 can be flexible and configured to extend in a
rearward direction (e.g. toward the rearward surface
122). Thus, when pressure is introduced inside the cavity
160a, 160b, and pressure exerts a force in a rearward
direction, the lip 194 can move rearwardly. When the
inflatable framework 154 is sealed with a peripheral re-
gion around a user’s eye socket, and the lip 194 moves
rearwardly, the lip 194 can seal against the user’s eye
socket, preventing pressure from escaping.
[0035] In some embodiments, the mask 100 can be
configured to be comfortable by filling the chambers
160a, 160b with soft gel fillers, particulate fillers such as
foam beads or sand, or air fillers.
[0036] In one embodiment, the mask 100 can be cus-
tom made to fit the specific patient using it. For example,
the mask 100 may be molded for a specific patient in a
clinic. Thus, the mask 100 can be uniquely customized
for a particular patient according to one embodiment. In
another embodiment, the mask 100 is a "one size fits all"
mask 100. Other embodiments are possible, including
differential sizing based on age, height or facial structure.
In some embodiments, the mask 100 is pre-inflated. In
addition, air-tight seals can be formed between the rear
curved surface 122 of the mask around the ocular cavities
160a, 160b and the peripheral region around a patient’s
eye sockets (e.g. via a lip) when the mask 100 is pre-
inflated.
[0037] Figs. 7a-7b illustrate side views of a user with
a mask 100 being examined or treated by a medical de-
vice 112 according to one embodiment of the invention.
[0038] It will be appreciated that the Figs. 7a-7b are
schematic drawings and may possibly exaggerate the

9 10 



EP 2 967 320 B1

7

5

10

15

20

25

30

35

40

45

50

55

variation in size for illustrative purposes. The medical de-
vice 112 shown in Figs. 7a-7b can be an OCT device.
Inflating the mask 100 can increase the thickness of the
mask 100, so that the mask 100 can move the patient
toward or away from the device 112 when it is deflated
or inflated respectively. For example, Fig. 7a illustrates
a relatively deflated mask 100, with a user relatively close
to the device 112. Fig. 7b illustrates a relatively inflated
mask 100, with the user relatively farther from the mask
100. "Inflating" or "inflated" may include a mask 100 in a
fully inflated state, or a mask 100 in a less than fully in-
flated state, but still in a state that is more inflated relative
to a previous state (e.g. a deflated state) or at least par-
tially inflated. Similarly, "deflating" or "deflated" may in-
clude a mask 100 in a fully deflated state, or a mask 100
in a less than fully deflated state, but still in a state that
is more deflated relative to a previous state (e.g. an in-
flated state) or at least partially deflated.
[0039] A patient location sensor 166 can be included
in order to detect how close or how far the user is from
the medical device 112. If the user is not at a desired
distance from the device 112, the framework 154 on the
mask 100 can be inflated or deflated to bring the user to
the desired distance. Any variety of sensors 166 can be
used to detect the distance between the user and the
medical device 112, according to sensors known in the
art. In one embodiment, a patient location sensor 166
can be included with the medical device 112 in alignment
with the user’s forehead, as illustrated in Figs. 7a-7b.
Thus, the location sensor 166 can measure, for example,
the distance or relative distance from the forehead to the
medical device 112. In one embodiment, the sensor 166
can be a switch, which can be actuated (e.g. activated
or depressed) when the user’s forehead presses against
the switch when the user is close to the medical device
112. In addition, other types of sensors in different loca-
tions could measure the distance between the user and
the medical device 112. In one embodiment, the location
sensor 166 is not placed on the medical device 112, but
is placed in a location that can still detect the distance
between the user and the medical device 112 (e.g. on
the walls of a room in which the medical device 112 is
located). In one embodiment, the information regarding
the distance between the user and the medical device
112 is provided by an OCT device.
[0040] Fig. 8 illustrates a system 174 for controlling,
monitoring, and providing air to the inflatable mask 100.
The system 174 can be used to control a patient’s dis-
tance from the medical device 112, the patient’s move-
ment to and from the medical device 112, the seal be-
tween the mask 100 and the patient’s face, and/or pres-
sure in the ocular cavities 160a, 160b of the mask 100.
[0041] Referring to Fig. 8, the system 174 can include
pumps 176, an air source 176, conduits 178, valves 182,
pressure sensors 188, flow sensors 188 and/or proces-
sors (not shown). In addition, air into and out of the in-
flatable chambers 150a, 150b and/or cavities 160a, 160b
can be controlled by similar components. Referring to

Fig. 7b, the air source/pump 176, valves 182, sensors
188, and the mask 100 can be in fluid communication
with each other via conduits 178. In addition, the air
source/pump 176, valves 182, and sensors 188 can be
in electronic communication with a processor. Further,
the processor can be in communication with electronics
associated with a medical device 112, such as an OCT
device.
[0042] In some embodiments, the air source/pump
176, conduits 178, valves 182, sensors 188, and proc-
essors can be contained within a single unit, such as a
medical device 112. In other embodiments, the compo-
nents may be spread out across several devices external
to a medical device 112.
[0043] Referring to Fig. 8, the mask 100 can be con-
nected to an air source/pump 176, which can comprise
compressed air, ambient air from the environment of the
mask (e.g. in a clinical room), a reservoir, a sink (e.g. for
providing water to the mask 100), an automatic pump,
manual pump, hand pump, dispenser, or any other suit-
able air source/pump.
[0044] Valves 182 can also be included in the system
174 for increasing, decreasing, stopping, starting, chang-
ing the direction, or otherwise affecting the flow of air
within the system 174. In some embodiments, the valves
182 can direct air to an exhaust port, in order to vent air
in the cavities 160a, 160b or inflatable chambers 150a,
150b. In some embodiments, valves 182 are not included
in the ports 170a-b, 180a-b of the mask 100, and are
external to the mask 100. In some embodiments, valves
182 can be included in the ports 170a-b, 180a-b of the
mask 100.
[0045] In some embodiments, the system can also in-
clude an ocular pressure sensor 186 to sense the pres-
sure inside the ocular cavities 160a, 160b. Readings from
the pressure sensor 186 can be used for intraocular pres-
sure and retropulsion measurements. In addition, the
system 174 can include a chamber pressure sensor 184.
In some embodiments, the chamber pressure sensor 184
can be used to determine whether a patient is pressing
their face against the mask 100, or how hard the patient
is pressing their face against the mask 100.
[0046] A flow sensor 188 can also be provided to meas-
ure the volume of flow into and out of the ocular cavities
160a, 160b and inflatable chambers 150a, 150b. Flow
sensors 188 may be useful when, for example, the inflat-
able chamber 150a, 150b is under-inflated such that the
pressure inside the inflatable chamber equals atmosphe-
reic pressure. In such a case, pressure sensors 188 may
not be useful but a flow sensor 188 can measure the
volume of fluid pumped into the inflatable chamber 150a,
150b. In some embodiments, one set of sensors can be
provided for the ocular cavities 160a, 160b, and another
set of sensors can be provided for the inflatable chambers
150a, 150b.
[0047] Referring to Fig. 8, the conduits 178 can convey
the flow of air (or gas, liquid, gel, etc.) between the
pump/air source 176, valves 182, sensors 188, and the
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mask 100. In some embodiments, the valves 182 can be
downstream of the pump/air source 176, the sensors 188
can be downstream of the valves 182, and the mask 100
can be downstream of the sensors 188.
[0048] In some embodiments, the conduit 178 termi-
nates at conduit ends 192, shown in Figs. 2a-2b. The
conduit ends 192 can be designed to couple with the
ports 170a-b, 180a-b of the mask 100. Referring to Figs.
2a-b, in some embodiments, the ports 170a-b, 180a-b of
the mask 100 can include a male portion (e.g. a luer lock
taper connector), and the conduit ends 192 can include
a female portion.
[0049] In some embodiments, the ports 170a-b, 180a-
b of the mask 100 can include a female portion, and the
conduit ends 192 can include a male portion. In addition,
the conduit ends 192 and the ports 170a-b, 180a-b can
contain flanges, tubings, or any other mechanism for cou-
pling with each other. When the ports 170a-b, 180a-b are
coupled to the conduit ends 192, an air-tight seal for fluid
flow between the mask 100 and the system can be cre-
ated.
[0050] Referring to Fig. 2a, in some embodiments, one
movement (e.g. pressing the mask 100 down in the di-
rection of the arrow 199) can connect all four ports 170a-
b, 180a-b to the conduit ends 192 at the same time. In
some embodiments, the conduit ends 192 extend to the
exterior of the medical device 112, and the conduits 178
can be connected to the exterior ports 170a-b, 180a-b
one at a time. In some embodiments, the conduits ends
192 are located on the medical device 112, and a sepa-
rate conduit piece can connect the conduit ends 192 to
the external ports 170a-b, 180a-b.
[0051] In some embodiments, the system 174 can be
used in clinical settings, such as during a medical visit
(e.g. a medical examination). The components can be
utilized in a variety of different ways and combinations
during the medical treatment.
[0052] For example, during a medical diagnostic or
treatment, referring to Fig. 2a, the mask 100 can be in-
terfaced with the medical device 112 by aligning the ports
170a-b, 180a-b of the mask 100 with the conduit ends
192 in the medical device 112, and pushing down on the
mask 100.
[0053] The patient’s head can be brought into contact
with the rear concaved surface 122 of the mask 100, and
system 174 can inflate or deflate the inflatable chambers
150a, 150b, so that the mask 100 conforms to the pa-
tient’s face, thereby forming an air-tight seal around the
ocular cavities 160a, 160b.
[0054] During the procedure, the system 174 can
change the pressure in the air-tight ocular cavities 160a,
160b by a desired amount depending on the medical ex-
amination being taken. The pressure sensor 186 can
sense the amount of pressure in the ocular cavities 160a,
160b, and send that data to the processor. In addition,
the system 174 can vary the pressure in the ocular cav-
ities 160a, 160b during the procedure. For example, the
processor can increase the pump 176 speed or change

the valve state 182 so that flow is restricted.
[0055] Other components in the medical device 112
can also take measurements, such as ocular measure-
ments, which can be combined with the data sent by the
pressure sensors. For example, optical imaging compo-
nents can measure changes in curvature or position of
the anterior of the eye and in some embodiments, com-
pare those changes to changes in the position or curva-
ture of posterior of the eye. In addition, changes in the
locations and distances of tissues, such as in the eye,
can be imaged based on the pressure in cavities 160a
and 160b sensed by the pressure sensors. Thus various
pieces of data can be analyzed and processed into mean-
ingful medical information.
[0056] Further, during the procedure, the system 174
may receive data from a patient location sensor 166 (see
e.g. Fig. 7a-7b) indicating the distance between the pa-
tient and the medical device 112. The processor may
determine that the patient should be positioned closer to
or farther away from the medical device 112, in order to
obtain more accurate and precise readings. Thus, the
processor may use the location of the patient to modulate
the inflation or deflation of the mask 100 more or less
(e.g. by changing pump speed, changing valve state,
etc.), in order to bring the patient closer to or farther away
from the medical device 112.
[0057] In some embodiments, the processor can
switch on the pump/air source 176 and open the valves
182 to introduce air into the ocular cavities 160a, 160b
or inflatable chambers 150a, 150b according to a preset
pressure or flow volume goal. In addition, flow in the sys-
tem can be reversed to deflate the inflatable chambers
150a, 150b.
[0058] The mask 100 may include a mechanism for
easily identifying a patient according to one embodiment
of the invention. For example, the mask 100 may include
an RFID tag, bar code or QR code, or other physical
embodiment, to identify the wearer to other devices.
Thus, for example, when a patient with a certain mask
100 nears the medical device 112, the system can de-
termine who the patient is, and execute instructions tai-
lored for the patient (e.g. how much air is needed to prop-
erly inflate the framework 154, how much pressure
should be applied to the ocular cavities 160a, 160b, what
readings the medical device 112 should take, etc.)
[0059] The mask 100 can be made of a material, such
as plastic (e.g. polyethylene, PVC), rubber paper, or any
other suitable material. In various embodiments, the
mask 100 can be configured to be disposable by making
it out of inexpensive materials such as paper, rubber or
plastic. In various embodiments, the mask 100 can be
configured to be reusable and easily cleaned either by
the wearer or by another person.
[0060] In some embodiments, the mask 100 can pro-
vide a barrier between the patient and the medical device
112, increasing cleanliness and serving hygienic purpos-
es.
[0061] In one embodiment, the mask 100 can be con-
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figured to create a barrier to external or ambient light,
such as by constructing the mask 100 out of opaque ma-
terials that block light transmission. Accordingly, the
mask 100 can prevent ambient light from interfering with
medical examination measurements, such as optical de-
vices, and ensure the integrity of those measurements.
[0062] Although examples are provided with reference
to "air" (e.g. introducing air into the inflatable chamber,
introducing air into the ocular cavities), it will be appreci-
ated that other substances besides air can be used, such
as gas, fluids, gel, and particulate matter.
[0063] Although examples are provided with reference
to a mask 100 for a binocular system, it will be appreciated
that the embodiments disclosed herein can be adapted
for a mono-ocular system. Thus, in one embodiment, the
mask 100 includes an inflatable framework 154 defining
one cavity instead of two, and that cavity can form a seal
against the periphery of one eye socket. Further, while
examples are provided with reference to eye sockets and
eye examinations, it will be appreciated that the embod-
iments disclosed herein can be used with other tissues
and medical applications.
[0064] In other embodiments, an inflatable device may
cover different body tissues such as gloves for the hands,
stockings for the feet or a hat for the head. In various
embodiments, the inflatable device may include a cavity
similar to the ocular cavity in the mask and may have at
least one port to provide access to the cavity and change
pressure therein or inflow gas therein or outflow gas
therefrom, as well as a port to inflate the inflatable devic-
es.
[0065] The inflatable mask can be used in a wide va-
riety of clinical settings, including medical examinations
and encounters that may be assisted by automated sys-
tems. Various embodiments of an automatic encounter
portal are described below.

Electronic Encounter Portal

[0066] Medical encounters can be commonly com-
prised of administrative tasks, collection of examination
data, analysis of exam data, and formation of an assess-
ment and plan by the healthcare provider. In this context,
a healthcare provider may be a licensed healthcare prac-
titioner, such as a medical doctor or optometrist, allowed
by law or regulation to provide healthcare services to
patients. Examinations may be comprised of numerous
individual tests or services that provide information for a
healthcare provider to use to make a diagnosis, recom-
mend treatment, and plan follow-up. The data from these
tests that are collected for use by healthcare providers
can be broken down into three rough categories: histor-
ical data, functional data and physical data.
[0067] Historical data can be collected in many ways
including as a verbal person-to-person interview, a writ-
ten questionnaire read and answered by the patient, or
a set of questions posed by an electronic device either
verbally or visually. Typical categories of historical infor-

mation that are obtained in medical exams can include
but are not limited to a chief complaint, history of present
illness, past medical history, past ocular history, medica-
tions, allergies, social history, occupational history, fam-
ily history, sexual history and a review of systems.
[0068] Functional data can be collected through indi-
vidual tests of function and can be documented with num-
bers, symbols or categorical labels. Examples of general
medical functions can include but are not limited to meas-
urements of blood pressure, pulse, respiratory rate, cog-
nitive ability, gait and coordination. Ophthalmic functions
that may be tested during an exam can include but are
not limited to measurements of vision, refractive error,
intraocular pressure, pupillary reactions, visual fields, oc-
ular motility and alignment, ocular sensation, distortion
testing, reading speed, contrast sensitivity, stereoacuity,
and foveal suppression.
[0069] Physical data can capture the physical states
of body tissues and can be collected in many forms, in-
cluding imaging, descriptions or drawings, or other phys-
ical measurements. This may be accomplished with sim-
ple measurement tools such as rulers and scales. It may
also be accomplished with imaging devices, such as
color photography, computed tomography, magnetic res-
onance imaging, and optical coherence tomography
(OCT). Other means to measure physical states are pos-
sible. Physical measurements in general medical exams
can include height, weight, waist circumference, hair
color, and organ size. Ophthalmic structural measure-
ments can include but are not limited to slit lamp biomi-
croscopy, retinal OCT, exophthalmometry, biometry, and
ultrasound.
[0070] Currently, almost all of the individual tests that
make up a medical examination are conducted by a hu-
man laborer often through the operation of a device.
Whether this person is a healthcare provider or an allied
healthcare professional, these laborers can be expen-
sive, can often produce subjective results, and can have
limitations on their working capacity and efficiency. Given
the labor intensive nature of exams, healthcare care
practices (which may also be referred to herein as "clin-
ics" or "offices") and in particular eye care practices often
employ numerous ancillary staff members for every
healthcare provider and dedicate large areas of office
space for waiting rooms, diagnostic equipment rooms
and exam rooms. All combined, these overhead costs
make healthcare expensive, inefficient and often prone
to errors.
[0071] Automation is a well-known way of improving
efficiency and capacity as well as reducing unit costs.
Patient-operated or entirely operator-less devices may
be preferable as labor costs increase and the need for
objective, reproducible, digital, quantitative data increas-
es.
[0072] With reference to Figure 9, there is illustrated
one embodiment of an electronic encounter portal. The
encounter module 200 can be an electronic device that
may be comprised of, for example, data storage, com-
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munication, or computer code execution capabilities and
may contain information on patients registered for a
healthcare encounter in an office.
[0073] The office interface 210 can be comprised of
software that may be used by people to interact with the
encounter module 200. Other software may also be in-
cluded in the office interface 210. In one embodiment,
the office interface 210 also can be comprised of an elec-
tronic device, such as a computer, tablet device or smart-
phone. In various embodiments, office staff can use the
office interface 210 to, for example, create records or
enter patient data into the encounter module 200 for pa-
tients who register in the clinic. This data entry can be
enabled in many ways, including for example, manual
entry, entry by copying previously-entered data from an
office database 220, or entry using a unique identifier
that can be compared to an office database 220 or ex-
ternal database 230, such as an Internet or cloud-based
database, to retrieve pre-entered data for a patient
matching that unique identifier. In one embodiment, reg-
istration can be completed with a code, such as an en-
counter code, in a fashion similar to checking in for an
airline flight at an airport. This code could, for example,
by linked to patient or provider information required for
registration purposes.
[0074] The office database 220 can be configured to
store data from past encounters, as well as other types
of data. The external database 230 can be also config-
ured to store at least data from past encounters, as well
as other types of data. The encounter module 200 can
be configured, for example, to access, copy, modify, de-
lete and add information, such as patient data, to and
from the office database 220 and external database 230.
The external database 230 can be configured to, for ex-
ample, receive, store, retrieve and modify encounter in-
formation from other offices.
[0075] In one embodiment, patients may self-register
or check into the clinic by using the office interface 210
to, for example, create an encounter record, enter en-
counter information manually, select their information
from a pre-populated office database 220, or enter a
unique identifier that can be compared to an office 220
or external database 230 to retrieve their other associat-
ed data.
[0076] The encounter module 200 can be configured
to contain patient records which may also contain clinic
processes 205. A clinic process 205 can be comprised
of, for example, orders from the healthcare provider for
the patient’s care. In one embodiment, the orders may
indicate the sequence of evaluations and care. For ex-
ample, a provider may indicate that a given patient should
undergo a medical history followed by an examination
with various medical devices followed by an assessment
by the provider.
[0077] In one embodiment, the clinic process 205 can
be configured to enable alteration of the orders, the order
sequence or both the orders and their sequence by, for
example, office staff or the provider. Examples of this

could include insertion of an educational session about
a given disease prior to a discussion with the provider,
deletion of a treatment denied by a patient, or switching
the sequence of two test procedures.
[0078] In some embodiments, the prescribed orders
themselves may contain lists of prescribed tests to be
performed on a given device. For example, as part of a
technician work-up order, a provider may prescribe blood
pressure and pulse measurement testing to be per-
formed on a patient using a device in the clinic. The order
and prescription of these tests may change throughout
the encounter having been altered by office staff, the pro-
vider, or electronic devices.
[0079] In one embodiment, a diagnosis or medical his-
tory of a patient from the encounter module 200 can be
included in the clinic process 205 and may be used, for
example, to determine or alter the clinic process 205. For
example, a history of past visits and evaluations may
alter the tests that are ordered or the devices that are
used during an encounter.
[0080] In one embodiment of an electronic encounter
portal, a tracking system 240 can be configured to enable
a component of an electronic encounter system to deter-
mine the physical location or position of, for example,
patients, providers and staff in the office space. In one
embodiment, a component of the electronic encounter
system can use data from the tracking system 240 to
monitor the progress of patients through a clinic process
205. In one embodiment, this tracking system 240 can
be comprised of a sensing technology, such as a com-
pass, radiofrequency antenna, acoustic sensor, imaging
sensor, or GPS sensor that determines the position of
the sensor in relation to known objects such as office
walls, positioning beacons, WiFi transmitters, GPS sat-
ellites, magnetic fields or personnel outfitted with radiof-
requency ID tags.
[0081] The tracking system 240 may also be config-
ured to perform mathematical calculations, such as tri-
angulation, to analyze signals from the sensors. The
tracking system may also compare signals from the sen-
sors to databases of known signals collected at a prior
date, such as comparing a measured magnetic field to a
database of known magnetic fields at every position in
the clinic. In some embodiments, this tracking system
240 can also be comprised of an emission technology
such as a radiofrequency beacon, to indicate the position
of an object in the office space.
[0082] The tracking system 240 may also be config-
ured to localize the position of a person or object using
a known map of the office space as shown in Figure 3.
Knowledge of the position of sensors, patients or person-
nel in an office space map may enable the tracking sys-
tem 240 to provide information to the encounter module
200 regarding the location of patients, providers or other
office personnel in an office space.
[0083] The tracking system 240 can also be configured
to provide position information to other components of
the electronic encounter system, such as the office inter-
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face 210 or the patient interface 250, either directly or
via an intermediate component such as the encounter
module 200. An example of how this information might
be used is to provide status information to a user as to
the progress or status of other people in the office.
[0084] In one embodiment, office personnel can use
the office interface 210 to monitor the location or progress
of, for example, providers, staff or patients within the of-
fice space. This monitoring may include calculation of,
for example, time spent in a given location, progress
through a clinic process 205, or current status of activity,
such as waiting, working or occupied. This monitoring
ability can be advantageous so that office staff can, for
example, monitor delays in the provision of patient care
or identify recurrent patient flow bottlenecks that can be
reduced through optimization of clinic flow.
[0085] The patient interface 250 can be comprised of
software that may be used by patients to interact with the
encounter module 200. In one embodiment, the patient
interface 210 can also comprise an electronic device,
such as a computer, tablet device or smartphone which
can be supplied by the clinic or be supplied by the patient.
For the purpose of clarity, in one embodiment, the patient
interface 250 may be the patient’s own electronic device,
such as a smartphone or computer, that can be config-
ured with patient interface 250 software. In other embod-
iments, the office interface 210 and the patient interface
250 may be the same device, such as with a mobile tablet
computer or smartphone, that can be configured to allow
a patient to perform actions of both an office interface
210, such as registration, and actions of a patient inter-
face 250, such as viewing patient data or asking elec-
tronic questions of office personnel.
[0086] The encounter module 200 and the patient in-
terface 250 can be configured to interface with various
devices 260 in the clinic. These devices 260 can include
but are not limited to diagnostic instruments, such as
blood pressure monitors, imaging devices or other meas-
urement instruments, or therapeutic devices, such as la-
sers or injection apparatuses. The encounter module and
the patient interface 250 can be configured to send and
receive data with these devices 260. Communication with
these devices 260 can be enabled by but is not limited
to wired connections, wireless connections and printed
methods, such as bar codes or QR codes.
[0087] With reference to Figure 3, there is illustrated a
map of a healthcare office. In one embodiment, the pa-
tient can register for a healthcare encounter at the office
entrance 300. In other embodiments, the patient may reg-
ister for a healthcare encounter at a place other than
entrance 300. In one embodiment, encounter registration
can be completed by a human receptionist who may enter
information into the encounter module 200 through the
office interface 210. In another embodiment, registration
may be completed by the patient for example by using
an assisted or self-service kiosk configured with an office
interface 210.
[0088] A kiosk may, for example, be comprised of a

location where an untrained user can perform a task or
tasks, such as checking in for an appointment or per-
forming a requested test. This kiosk may be comprised
of electronics or computer equipment, may be shielded
from the view of other people in the same room, may be
comprised of seating, and may provide a material result
to a user. Other kiosk configurations are possible.
[0089] In another embodiment, the patient may regis-
ter for the encounter with an office interface 210, such
as a tablet computer, that is supplied by the clinic and
may have been configured with software to interface with
the encounter module 200. In still another embodiment,
the user may register for the encounter with their own
portable device, such as a mobile phone or tablet com-
puter, that can be configured with software that can allow
it to act as either or both an office interface 210 or as a
patient interface 250.
[0090] In various embodiments, orders or steps in an
electronic encounter system can include, for example,
asking a patient to sit in waiting area 310, asking a patient
to proceed to testing area 320 or asking a patient to go
to clinic area 330. These orders can be conveyed to the
patient by, for example, the patient interface 250 or by
office personnel. In one embodiment, the desired dispo-
sition for a patient can be determined by a clinic process
205 that may have been entered into the encounter mod-
ule 200 and communicated to the patient via the patient
interface 250 or office personnel.
[0091] In one embodiment, the patient interface 250
can be configured to use information from the tracking
system 240 for example, to determine the location of the
patient in the clinic, to determine the next planned loca-
tion for a patient from a clinic process 205 in the encounter
module 200, or to communicate directions to a patient
using the patient interface 250.
[0092] Referring to Fig. 10, in one embodiment 340, a
line can be drawn on a schematic map of the clinic space
on patient interface 250 to show the patient how to walk
to their next destination in the clinic. In another embodi-
ment, the patient interface 250 can be configured to com-
municate directions verbally, such as by text-to-speech
software.
[0093] In one embodiment, the encounter module 200
may be configured to monitor which rooms and devices
in an office are "in use" based on information provided
by the tracking system 240. In one embodiment, the en-
counter module 200 may be configured to select a next
location for a patient based on which rooms or devices
260 may be free to use. For example, if the encounter
module 200 determines that a device 260 required for
the next stage of a clinic process 205 is occupied or busy,
the encounter module 200 can be configured to alter the
clinic process 205 by inserting, for example, a waiting
room order that, for example, can be removed from the
clinic process 205 when the required device is free for
use.
[0094] In one embodiment, the encounter module 200
can be configured to monitor utilization of a device 260
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or clinic area that may be required for the next stage of
a clinic process 205 and may be configured to insert an
order for a patient to move to that device 260 or clinic
area when it becomes free for use.
[0095] In another embodiment, the encounter module
200 can be configured to monitor the list of patients wait-
ing for a provider and also to determine which providers
have the shortest waiting lists or waiting times based on,
for example, the number of patients in a waiting patient
list and the average time the provider spends with each
patient. The encounter module 200 can be configured to
use this information, for example, to assign patients to
providers with the shortest wait times so as to improve
clinic flow. Numerous other embodiments of device de-
cisions based on dynamic knowledge of device and
space utilization within an office space are possible.
[0096] An example of a healthcare encounter is shown
in Figure 11. In one embodiment, the first step in the
encounter may be registration 400 which can be com-
pleted, for example, by office staff or by the patient using,
for example, an office interface 210. Encounter registra-
tion 400 may be comprised of many steps such as signing
the patient’s name and address, presenting identifica-
tion, verifying insurance status, paying co-payments due
prior to the encounter, consenting to be seen by the pro-
vider, consent to privacy regulations or payment of other
fees. In other embodiments, the user may skip registra-
tion 400 and may proceed to other steps, such as exam-
ination 410.
[0097] In one embodiment, one step in an automated
healthcare encounter can be verification of the user’s
identity. This may be accomplished, for example, as part
of registration 400, as part of examination 410, prior to
using any device 260, or at other times in the encounter.
A mobile patient interface 250 may be advantageous
since it can verify the user’s identity once and then com-
municate this identity to, for example, the encounter mod-
ule 200, to providers, or to subsequent devices used
throughout the encounter, such as devices 260.
[0098] In various embodiments, the patient interface
250 can be configured to verify the user’s identity through
biometrics, such as through recognition of the patient’s
face, voice, fingerprint or other unique physical aspects
of the subject. In other embodiments, the patient interface
250 can be configured to verify the user’s identity through
confirmation of a user’s unique data, such as their names,
date of birth, addresses, mother’s maiden name, or an-
swers to questions only known to the user. In another
embodiment, the patient interface 250 can be configured
to verify the user’s identity through confirmation of code,
such as a password or secret code known only to the
user. In still another embodiment, the patient interface
250 can be configured to verify the user’s identity through
coupling of a device carried only by the user, such as a
key, electronic device, bar code or QR code.
[0099] In one embodiment of an electronic healthcare
encounter, the user may complete the history portion of
their examination as part of their overall encounter. As

discussed previously, in various embodiments, the his-
tory portion of the encounter can be collected, for exam-
ple, by office staff or by the patient themselves. Office
staff may use the patient interface 250 or the office inter-
face 210 to conduct or enter results from a patient history.
In other embodiments, the patient may use the patient
interface 250 to complete their own history without inter-
acting with office staff.
[0100] In various embodiments, the questions can be
configured in a form that facilitates responses using writ-
ten, mouse-based, tablet-based or voice entry such as
multiple choice, true or false, or pull-down menu selec-
tions. In other embodiments, the questions may require
free entry such as by writing, voice dictation, or keyboard
entry. In these examples, the patient interface 250, the
office interface 210 or the encounter module 200 may be
configured to interpret electronic forms of these inputs,
such as electronic writing or voice dictation.
[0101] In one embodiment, the history portion of the
encounter may be comprised of a standard series of
questions. In another embodiment, the series of ques-
tions may be based on, for example, a preference spec-
ified by the provider, the patient’s diagnosis, the patient’s
symptoms or some other unique aspect of the encounter.
[0102] In still another embodiment, the history portion
of the encounter can be comprised of questions from a
database whereby the next question to be asked can be
determined, for example, based on an answer to a pre-
vious question. This dynamically-traversed database of
questions may use answers from a question to determine
subsequent questions to ask or to determine sets of ques-
tions to ask based on a tree organization of questions in
the database. For example, if a patient reports color vi-
sion loss, the system can be configured to add a series
of questions related to color vision loss to its list of ques-
tions even if they were not previously included in the set
of questions to be asked. In later questioning, it the pa-
tient reports pain on eye movement, the system can be
configured to add, for example, questions related only to
pain on eye movement or questions related to pain on
eye movement and color vision loss. The dynamic allo-
cation of new questions based on answers to previous
questions can be configured such that a provider can
allow or disallow such a feature.
[0103] In one embodiment, a dynamically-traversed
electronic questionnaire can be configured to assign pri-
ority values to each question so that certain questions
can be asked before other questions. In still another em-
bodiment, the system can provide a running count of the
total number of questions to be asked to the patient along
with an estimated total time to completion. In related em-
bodiments, the system can be configured to allow users
or providers to shorten the questionnaire, such as by ex-
cluding lower priority questions, based on aspects of the
dynamic questionnaire such as it taking too much time
or involving too many questions and answers.
[0104] In another embodiment, the patient interface
250 can be configured to allow the user to change display
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parameters, such as size, color and font type, used to
display questions with the patient interface 250. In other
embodiments, the patient interface 250 can be config-
ured to read questions aloud, for example using a text-
to-speech system or pre-recorded voices, or to ensure
privacy by providing a headphone jack where the user
can connect headphones.
[0105] In one embodiment, the encounter module 200
can be configured to direct devices 260 to perform tests
and store results associated with the clinic process 205
and the patient’s information contained within the en-
counter module 200. The encounter module 200 can be
configured to communicate with these devices 260 using
a direct wired connection, such as a USB, Ethernet or
serial connection, a wireless connection, such as Blue-
tooth® or 802.11, an intermediate electronic device, such
as a USB key, memory card or patient interface 250, or
a physical coded embodiment such as a bar code or QR
code.
[0106] In one embodiment, the encounter module 200
or patient interface 250 can be configured to alter the list
of tests requested for an encounter based on answers
to history questions or results from testing on devices
260. The encounter module 200 or the patient interface
250 can also be configured to direct a device 260 to con-
duct a new test or tests in addition to or in place of the
old test or tests. Alteration of the clinic process 205 by
the encounter module 200 or patient interface 250 can
be allowed or disallowed by a provider either globally or
specifically, such as based on answers to specific ques-
tions or categories of questions, using, for example, the
office interface 210.
[0107] In one embodiment, the encounter module 200
or the patient interface 250 can be configured to initiate
operation of a device 260, such as an instrument to meas-
ure vision. In another embodiment, the encounter module
200 or the patient interface 250 can be configured to allow
the user to initiate operation of a device 260, such as by
saying "ready", pushing a button or pressing a pedal that
may be attached to the patient interface 250. In still an-
other embodiment, the encounter module 200 or the pa-
tient interface can be configured to allow the user to ini-
tiate operation of the device 260, such as by saying
"ready", pushing a button or pressing a pedal, through
the device 260.
[0108] As discussed previously, the encounter module
200 or the patient interface 250 can be configured to re-
ceive data, such as examination results, from devices,
such as the tracking system 240, the patient interface
250 or devices 260. As discussed above, the encounter
module 200 can be configured to communicate with
these other components using, for example, a wired con-
nection, a wireless connection, an intermediate electron-
ic, or using a physical embodiment.
[0109] Collection of data from numerous devices by
the patient interface 250 or encounter module 200 can
be particularly advantageous by reducing transcription
or sorting errors that can occur when human laborers are

involved in these processes or by centralizing all encoun-
ter data in one location.
[0110] Various components in the electronic encounter
system, such as the encounter module 200, can be con-
figured to compile encounter data into a digital package
or packages that can be uploaded to, for example, an
electronic health record system either in the office, such
as the office database 220, or outside the office via se-
cure external communication 235, transmitted to other
individuals on a patient’s healthcare team via secure ex-
ternal communication 235, reviewed directly by the pro-
vider on a patient interface 250 or office interface 210,
or stored on an accessible external database 230. The
external database 230 can be configured to be accessi-
ble remotely, such as via the Internet, for example, to
facilitate sharing of exam data between providers or to
facilitate access by the patient to their own healthcare
data.
[0111] As discussed previously, the encounter module
200 can be configured to track both patients and clinic
personnel using the tracking system 240. The encounter
module 200 can be configured to store tracking informa-
tion such that it, for example, can be viewed or analyzed
using an office interface 210. By tracking a patient’s lo-
cation over time, the encounter module 200 can be con-
figured to develop clinic patient flow maps that may en-
able staff to identify both acute and chronic problems with
clinic flow. For instance, identification of a patient by the
encounter module 200 who has been waiting longer than
a pre-defined threshold value stored in a clinic process
205 can alert the staff, for example via an office interface
210, to address problems with that patient’s encounter
that might be leading to this delay. Identification of chronic
bottlenecks and waiting points across numerous encoun-
ters can allow practices to optimize their workflow.
[0112] Providers can be tracked in several ways. In
one embodiment, mobile office interfaces 210 can be
configured with tracking systems 240 to identify the lo-
cation and identity of providers carrying them. In another
embodiment, the patient interface 250 can be configured
to require providers to log in whenever they are consulting
with a patient. In still another embodiment, the tracking
system 240 can be configured to monitor the location or
identity of providers wearing identifiers, such as RFID
tags. In other embodiments, the encounter module 200
could be configured to communicate updates to patients,
such as by using the patient interface 250, to , for exam-
ple, estimate the approximate wait times until the provider
sees them or to convey how many patients still need to
be seen by the provider before they are seen by the pro-
vider.
[0113] The electronic encounter portal can also be con-
figured to provide entertainment or education to a patient.
For example, the patient interface 250 can be configured
to provide Internet access 235, access to previous en-
counter records stored on the encounter module 200, or
access to previous encounter records stored on the ex-
ternal database 230. The patient interface 250 can also

23 24 



EP 2 967 320 B1

14

5

10

15

20

25

30

35

40

45

50

55

be configured to provide access by the patient to educa-
tional resources, potentially targeted toward the diagno-
sis or future treatments for a patient, that may be stored
on components such as the encounter module 200. In
one embodiment, the provider can use a patient interface
250 or an office interface 210 to enter orders for an ed-
ucational program into a clinic process 205.
[0114] In another embodiment, the patient interface
250 can be used to inform a patient about clinic resourc-
es, such as clinical trials, support programs, therapeutic
services, restrooms, refreshments, etc. based on infor-
mation stored on the encounter module 200. The encoun-
ter module 200 can also be configured to direct patients
to these resources, such as restrooms, based on infor-
mation from the tracking system 240 and requests from
the patients using the patient interface 250. The encoun-
ter module 200 can also be configured to manage com-
munications between patients, using a patient interface
250 and office staff, such as by using an office interface
210.
[0115] In one embodiment, the patient interface 250
can be configured to store data from devices and, in an
embodiment that is mobile such as a tablet or smart-
phone, can allow the patient to transport encounter data
through the clinic process 205 for review by or with the
provider. In another embodiment, the office interface 210
can be configured to enable data to be uploaded for re-
view by the provider. Both the patient interface 250 and
the office interface 210 can be configured to access and
use prior visit data from the encounter module 200 to
enhance assessments of a patient’s healthcare status.
Similarly, both the patient interface 250 and the office
interface 210 can be configured to access prior data from
the external database 230 to enhance assessments of a
patient’s healthcare status.
[0116] In related embodiments, the encounter module
200 and the external database 230 can be configured to
act as common locations for encounter data that can be
accessed by both patients and providers. The external
database 230 can be configured to allow remote access
to encounter data by both providers and patients when
they are outside of the office. Similarly, the external da-
tabase 230 can be configured to receive data from de-
vices 260 at locations outside of the described office and
share these results with the encounter module 200 for
example, to enable automated remote healthcare en-
counters.
[0117] In one embodiment of an electronic encounter
portal, a check-out procedure 420 may be the last order
or step in a clinic process 205. In various embodiments,
the office interface 210 or the patient interface 250 can
be configured to allow providers to enter orders for future
encounters such as testing or therapies. In other embod-
iments, the office interface 210 can be configured to en-
able the provider to enter billing information to be sub-
mitted for insurance reimbursement or directly charged
to the patient. In still another embodiment, the office in-
terface 210 can be configured to allow the provider to

recommend a follow-up interval for the next encounter.
In a related embodiment, the office interface 210 or the
patient interface 250 can be configured to allow the pa-
tient to select the best time and data for a follow-up en-
counter. In another embodiment, the office interface 210
can be configured to allow the provider to order educa-
tional materials or educational sessions for the patient
that may occur after the encounter concludes.
[0118] Accordingly, various embodiments described
herein can reduce the need for clinic personnel to perform
these tasks. In addition, various embodiments enable us-
ers to conduct their own complete eye exams.

Automated Eye Examination

[0119] Figure 12 shows an example of a binocular eye
examination system based on optical coherence tomog-
raphy. Component 500 may be comprised of the main
electronics, processors, and logic circuits responsible for
control, calculations, and decisions for this optical coher-
ence tomography system. Light can be output from light
source 502 which may be controlled at least in part by
component 500. The light source may be comprised of
a broadband light source such as a superluminescent
diode or tunable laser system. The center wavelength
for light source 502 can be suitable for optical coherence
tomography of the eye, such as 840nm, 1060nm, or
1310nm. The light source 502 may be electronically con-
trolled so that it can be turned on, off or variably attenu-
ated at various frequencies, such as 1Hz, 100Hz, 1 kHz,
10 kHz or 100 kHz. In one embodiment, light from light
source 502 can travel through interferometer 504, which
may be comprised of a Mach Zender or other type of
interferometer, where a k-clock signal can be generated.
This electronic signal can be transmitted to electronics
on component 500 or other components in the system
and can be captured on a data acquisition system or used
as a trigger for data capture.
[0120] The k-clock signal can be used as a trigger sig-
nal for capturing data from balanced detectors 518r and
5181. Alternatively, the k-clock signal can be captured
as a data channel and processed into a signal suitable
for OCT data capture. This k-clock signal can be captured
all of the time, nearly all of the time or at discrete times
after which it would be stored and recalled for use in OCT
capture. In some embodiments, various parameters of
the k-clock signal, such as frequency or voltage, can be
modified electronically, such as doubled or quadrupled,
to enable deeper imaging in eye tissues. In various em-
bodiments with light sources that sweep in a substantially
linear fashion, the k-clock can be removed and a regular
trigger signal may be employed. In various embodiments,
the trigger signals used by electronics 595r and 5951
may be synchronized with other components of the sys-
tem, such as mirrors, variable focus lenses, air pumps
and valves, pressure sensors and flow sensors.
[0121] Most of the light, such as 90% or 95%, that en-
ters the interferometer 504 can be transmitted through
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interferometer 504 to a beam splitter or coupler 510. As
used herein, "coupler" may include splitters as well as
couplers. Beam coupler 510 can split the light from inter-
ferometer 504 or light source 502 to two output optical
paths, specifically right and left, that lead directly to cou-
plers 515r and 5151. Henceforth, designation of a device
or component with a suffix of ’r’’ or ’l’ will refer to two
devices that may be of the same type but are located in
different optical paths. For example, one component may
be located in the optical path of the right eye, designated
as ’r,’ and the other is located in the optical path of the
left eye, designated as ’l.’
[0122] The optical paths in this system may be com-
prised of fiber optics, free space optics, a mixture of free
space and fiber optics. Other combinations are also pos-
sible. The split ratio of coupler 510 can be a predefined
ratio, such as 50/50 or 70/30. Light from coupler 510 can
travel to couplers 515r and 5151. Couplers 515r and 5151
may also split light from coupler 510 with a predefined
split ratio such as a 50/50, 70/30, or 90/10. The split ratios
for couplers 510, 515r and 5151 may be the same or
different split ratios.
[0123] One portion of light from couplers 515r and
5151, such as 70%, can travel to a so-called ’reference
arm’ for each of the right and left optical paths. The ref-
erence arm of a light path is distinguished from the so-
called sample arm of the light path since light in the ref-
erence arm of the system does not interface with eye
tissue directly whereas light in the sample arm is intended
to contact eye tissue directly.
[0124] The main component in the reference arm may
be an optical delay device, labeled as 516r and 5161 in
the right and left optical paths of the system. Optical delay
devices can introduce a delay, such as 1 picosecond, 10
picoseconds or 100 picoseconds, into a light path to en-
able matching of the overall path length of one optical
path to the optical path length of another light path. In
various embodiments, this optical delay may be adjust-
able, such as with an adjustable free light path between
two collimating optical devices, a fiber stretcher that in-
creases or decreases the length of a fiber optic, or a fiber
Bragg grating that delays light based on changes in the
angle of incidence of light.
[0125] In other embodiments, this optical delay line can
include variable attenuators to decrease or increase the
transmission of light, optical switches or mechanical shut-
ters to turn the light off or on. Although pictured in the
reference arm of this system, an optical delay line can
also be entirely included in the sample arm optical path
for each eye or contained in both the reference and sam-
ple arm light paths. Other combinations of sample and
reference light paths are also possible.
[0126] In one embodiment, light from optical delay de-
vices 516r and 5161 can travel to couplers 517r and 5171
where it may be combined with light from the sample arm
that has been transmitted from couplers 515r and 5151.
Couplers 517r and 5171 may combine light from two light
paths with a predefined ratio between paths such as a

50/50, 70/30, or 90/10. Light from couplers 517r and 5171
may travel through two outputs from couplers 517r and
5171 to balanced detectors 518r and 5181 where the
light signal can be transformed into an electrical signal,
for example through the use of photodiodes configured
to detect the light input from couplers 517r and 5171.
[0127] The electrical signal generated by balanced de-
tectors 518r and 5181 can be in various ranges, including
but not limited to -400mV to +400mV, -1V to +1V, -4V to
+4V and have various bandwidths, including but not lim-
ited to 70 MHz, 250 MHz, 1.5GHz. The electrical signal
from balanced detectors 518r and 5181 may travel via
an electrical connection, such as a coaxial cable, to elec-
tronics 595r and 5951 where it can be captured by a data
acquisition system configured to capture data from bal-
anced detector devices. Although not pictured here, a
polarization sensitive optical component can be disposed
before balanced detectors 518r and 5181 to split two po-
larities of light in a single light path into two optical paths.
In this embodiment, two optical paths leading to balanced
detectors 517r and 5171 would be split into a total of four
optical paths which would lead to two balanced detectors
on each side.
[0128] One portion of light from couplers 515r and
5151, such as 30% or 50%, can travel to a so-called
sample arm of each of the right and left optical paths. In
various embodiments, the system may be configured to
transmit the light through fiber optic cable or through free
space optics. Light from couplers 515r and 5151 can trav-
el to optics 520r and 5201 which may be collimators con-
figured to collimate the light from couplers 515r and 5151.
Light from optics 520r and 5201 can travel to lens sys-
tems 525r and 5251 which may be comprised of fixed
focus or variable focus lenses.
[0129] In various embodiments, these lenses can be
fabricated from plastic or glass. In other embodiments,
these lenses may be electrowetting lenses or shape-
changing lenses, such as fluid-filled lenses, that can vary
their focal distance based on internal or external control
mechanisms. In one embodiment, variable focus lenses
in lens systems 525r or 5251 may have their focal length
modified by electrical current or voltage applied to lens
systems 525r or 5251. This control may come from elec-
trical components 595r and 5951 and the parameters of
this control may be based on pre-determined values or
may be derived during operation of the system based on
input received from other components of the system.
[0130] The lenses in lens systems 525r and 5251 can
be configured to have anti-reflective coatings, embedded
temperature sensors, or other associated circuitry. Lens
systems 525r and 5251 may be comprised of a single
lens or multiple lenses. The lenses comprising systems
525r and 5251 may be present at all times or may be
mechanically moved in and out of the light path such as
by an attached motor and drive circuit under electrical
control from components 595r and 5951. Configuration
of lens systems 525r and 5251 to be moveable can en-
able imaging at different depths in an eye tissue by in-
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troducing and removing vergence in the optical system.
[0131] Light from lens systems 525r and 5251 can trav-
el to movable mirrors 530r and 5301. Movable mirrors
530r and 5301 may be comprised of MEMS (microelec-
tromechanical systems) mirrors, controlled by galvanom-
eters, or moved by other means. Movable mirrors 530r
and 5301 can be comprised of a single mirror that reflects
light across 2 axes, such as X and Y, can be comprised
of a single mirror that reflects light across one axis only,
or can be comprised of two mirrors that each reflect light
across one axis only said axes being substantially per-
pendicular to each other.
[0132] Electrical control of mirrors 530r and 5301,
which may control each axis of reflection independently,
can be provided by components 595r and 5951. The elec-
tronic control of mirrors 530r and 5301 may be configured
to enable variable amplitude deflections of mirrors 530r
and 5301. For example, for a given drive frequency in a
given axis, the current or voltage applied to mirrors 530r
and 5301 may enable larger or smaller amplitude deflec-
tions of the mirror surface, thus creating a zoom effect
where the created image can be made smaller or larger.
[0133] Light that has been reflected from movable mir-
rors 530r and 5301 can travel to lens systems 535r and
5351. Lens systems 535r and 5351 may be fixed or var-
iable focus lenses that are located in the optical light path
at all times or only part of the time. Electrical control of
lenses 535r and 5351, can be conducted by components
595r and 5951 and may include for example moving
these lenses in and out of the light path or changing their
focal lengths. Other actions are also possible.
[0134] Light from lens systems 535r and 5351 can trav-
el to optics 540r and 5401 which may be comprised of
dichroic mirrors or couplers. Optics 540r and 5401 may
be configured to transmit light from lens systems 535r
and 5351 and combine it with light from lens systems
545r and 5451. Light from optics 540r and 5401 can travel
to eye pieces 542r and 5421 before being transmitted to
the right and left eye tissues.
[0135] Eye pieces 542r and 5421 can be configured
as multi-element lens systems such as Ploessel-type
eyepieces, Erfle-type eyepieces, telescopes or other de-
signs. In some embodiments, optics 540r and 5401 may
be configured to be part of or inside of eyepieces 542r
and 5421. In other embodiments, variable focus lenses
or polarization-sensitive optics and beam splitters can be
configured inside eyepieces 542r and 5421 to enable
wider axial focusing ranges in eye tissues or simultane-
ous focusing of light from two axial locations in eye tis-
sues. Eyepieces 542r and 5421 may be configured with
optical components without any refractive power, such
as optical windows, that may be physically attached or
separate from the other lenses in the system.
[0136] Light entering the right and left eyes can be re-
flected back through each optical path to enable optical
coherence tomography. In one embodiment, the path of
backreflected light originating from light source 502 can
travel from each eye to eyepiece 542 to optics 540 to

lens system 535 to movable mirror 530 to lens system
525 to optics 520 to coupler 515 to coupler 517 to bal-
anced detector 518. Various calculations and logic-
based processes can be completed by components 595r
and 5951 based on data contained in signals received
from balanced detectors 518r and 5181.
[0137] As discussed previously, timing of capture of
the signals received by components 595r and 5951 may
be controlled by other inputs, such as the k-clock input,
dummy clock input, or other electrical signal. Electronics
500, 595r, and 5951 may be configured to have digital
signal processors (DSPs), field-programmable gate ar-
rays (FPGAs), ASICs or other electronics to enable fast-
er, more efficient or substantially real-time processing of
signals received by components 595r and 5951. Elec-
tronics 500, 595r, and 5951 may be configured with soft-
ware, such as a real-time operating system, to enable
rapid decisions to be made by said components.
[0138] In various embodiments not illustrated here, the
eye tissues may be replaced by calibration targets that,
for example, occlude the eyepieces, dispose a mirror tar-
get at various distances in front of the eyepieces, or pro-
vide an open air space for calibration. Electronics 500
may be configured to control the introduction of these
non-tissue targets, such as when the eyes are not present
in the optical system. In other embodiments, electronics
500 may be configured to dispose powered or moveable
components of the system to various states, such as "off,"
"home," or "safety" at various times, such as the begin-
ning, middle and end of a test.
[0139] Components 595r and 5951 can also be con-
figured to control light sources 585r-588r and 5851-5881
which may be comprised of various light sources such
as for example, laser diodes, light emitting diodes, or
superluminescent diodes. In the illustrated embodiment,
only four light sources 585r-588r and 5851-5881 are
shown. In various embodiments, different numbers of
light sources 585r-588r and 5851-5881 may be used and
different wavelengths of light sources may be used. In
one embodiment, one each of a blue-colored, green-
colored, red-colored and near infrared diode can be in-
cluded in the light source groups 585r-588r and
5851-5881.
[0140] In other embodiments, light sources 585r-588r
and 5851-5881 may be comprised of tunable light sourc-
es capable of producing numerous spectra of light for the
purposes of hyperspectral imaging. For example, em-
ploying various light sources in the visible spectrum ca-
pable of producing narrow bands of light centered at char-
acteristic peaks of absorption or reflectivity for oxyhemo-
globin and deoxyhemoglobin can be used to enable hy-
perspectral imaging. Similarly, numerous individual light
sources can be used to achieve the same effect as a light
source with a tunable wavelength.
[0141] These light sources can be configured to be
controlled by components 595r and 5951 using, for ex-
ample, pulse-width modulation, current modulation, volt-
age modulation, or other electrical control means. In one
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embodiment, the modulation frequency of at least one
light source can be modified to correct for chromatic ab-
erration from the optics between the light sources and
the eye. For example, the modulation frequency of the
red channel could be variably increased or decreased in
different mirror positions to account for lateral chromatic
spread between the red light source and other colors
such as blue or green.
[0142] Light from light sources 585r-588r and
5851-5881 can travel to optics 580r-583r and 5801-5831
which may, for example, be focusing optics. Light from
optics 580r-583r and 5801-5831 can then travel to optics
575r-578r and 5751-5781 which may, for example, be
focusing optics. Each path of light can contain a single
frequency of light, such as 450nm, 515nm, 532nm,
630nm, 840nm, or 930nm or multiple frequencies of light.
[0143] Each path of light from light sources 585r-588r
and 5851-5881 may be reflected off optics 571r-574r and
5711-5741 which may, for example, be dichroic mirrors
or couplers and may be specifically configured to reflect
and transmit light based on their position in the optical
path. For example, one optic may be configured to trans-
mit light with a wavelength less than 500nm and reflect
light with a wavelength greater than 500nm.
[0144] Optics 571r-574r and 5711-5741 can be con-
figured to join together light from different light sources
585r-588r and 5851-5881 into a single, substantially co-
axial beam of light that can travel to optics 561r and 561l.
Optics 561r and 5611 may be dichroic mirrors or couplers
and may be configured to have a pre-defined split ratio
of light entering from different directions or having differ-
ent wavelengths, such as 90/10, 50/50, and 10/90.
[0145] A portion of light from optics 571r-574r and
5711-5741 can be transmitted through optics 561r and
5611 to sensors 566r and 5661 which may, for example,
be photodiodes or other components capable of sensing
light. Signals from sensors 566r and 5661 can be con-
figured to be transmitted along electrical connections be-
tween sensor 566r and electrical component 595r on the
right side and sensor 5661 and electrical component
5951 on the left side. In one embodiment, sensors 566r
and 5661 can be configured to monitor the total light pow-
er being emitted by light sources 585r-588r and
5851-5881.
[0146] The portion of light reflected off optics 561r and
5611 from optics 571r-574 and 5711-5741 can travel to
lens systems 560r and 5601. Lens systems 560r and
5601 may be comprised of fixed focus or variable focus
lenses. In various embodiments, these lenses can be
fabricated from plastic or glass. In other embodiments,
these lenses may be electrowetting lenses or shape-
changing lenses, such as fluid-filled lenses, that may vary
their focal distance based on internal or external control
mechanisms.
[0147] In one embodiment, variable focus lenses in
lens systems 560r and 5601 may have their focal length
modified by electrical current or voltage applied to the
lens systems. This control may be under the direction of

electrical components 595r and 5951 and it may be based
on pre-determined values or be derived during operation
of the system based on input received from other com-
ponents of the system.
[0148] The lenses in lens systems 560r and 5601 can
be configured to have anti-reflective coatings, embedded
temperature sensors, or other associated circuitry. Lens
systems 560r and 5601 may be comprised of a single
lens or multiple lenses. The lenses comprising systems
560r and 5601 may be present in the light path at all times
or may be mechanically moved in and out of the light
path by an attached motor and drive circuit under elec-
trical control from components 595r and 5951. Configu-
ration of lens systems 560r and 560 to be moveable can
enable imaging at different depths in an eye tissue by
introducing and removing vergence in the optical system.
[0149] Light from lens systems 560r and 5601 can trav-
el to lens systems 555r and 5551. In some embodiments,
lens systems 555r and 5551 can be located in their re-
spective optical paths at all times. In other embodiments,
lens systems 555r and 551 may be moved in and out of
the optical paths based on electrical signals from com-
ponents 595r and 5951.
[0150] Light from lens systems 555r and 5551 can trav-
el to movable mirrors 550r and 550l. Movable mirrors
550r and 5501 may be comprised of MEMS mirrors, con-
trolled by galvanometers, or moved by other means.
Movable mirrors 550r and 5501 can be comprised of a
single mirror that reflects light across 2 axes, such as X
and Y, can be comprised of a single mirror that reflects
light across one axis only, or can be comprised of two
mirrors that each reflect light across one axis only said
axes being substantially perpendicular to each other.
[0151] Electrical control of mirrors 550r and 5501,
which can control each axis of reflection independently,
can be provided by components 595r and 5951. Mirrors
550r and 5501 may have one axis of fast resonant move-
ment, one axis of slow resonant movement, two slow
axes of movement, one fast resonant axis and one slow
axis of movement, or two fast resonant axes of move-
ment.
[0152] The electronic control of mirrors 530r and 5301
may be configured to enable variable amplitude deflec-
tions of mirrors 530r and 5301. For example, for a given
drive frequency in a given axis, the current or voltage
applied to mirrors 530r and 5301 may enable larger or
smaller amplitude deflections of the mirror surface, thus
creating a zoom effect where the created image can be
made smaller or larger.
[0153] Light from movable mirrors 550r and 5501 can
travel to lens systems 545r and 5451. Lens systems 545r
and 5451 may be configured to introduce variable
amounts of optical cylinder power into the optical light
paths. In one embodiment, the magnitude and axis of the
cylindrical optical power introduced into the optical paths
by lens systems 545r and 5451 can be configured to cor-
rect an astigmatism present in an eye interfacing with
this system.
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[0154] Lens systems 545r and 545l can comprised of
two cylindrical lenses configured to counter-rotate and
co-rotate with each other, an electrically controlled vari-
able focus, liquid filled lens, or other method of introduc-
ing cylindrical optical power into a light path. Although
not illustrated here, lens systems 545r and 5451 can also
be located between mirrors 530r and 5301 and optics
540r and 5401 in the OCT light path.
[0155] Light from lens systems 545r and 5451 can trav-
el to optics 540r and 5401 where it may be reflected to
combine with light originating at light source 502. In one
embodiment, an exit pupil expander can be disposed be-
tween moveable mirrors 550r and 5501 and the eye tis-
sues to increase the size of the exit pupil created at the
eye tissue by mirrors 550r and 5501.
[0156] Light from lens systems 545r and 5451 may be
transmitted through eyepieces 542r and 5421 after which
it may enter the right and left eyes of a subject. Light
transmitted through eyepieces 542r and 5421 can be
configured to be seen by the subject as organized light,
such as in a retinal scanning display system, can be con-
figured to be seen by the subject as video-rate imaging
through modulation of light sources 585r-588r and
5851-5881 by components 595r and 5951, or can be con-
figured to broadly stimulate the eye with light such as for
measurements of pupillary reactions to light stimuli.
[0157] Light from lens systems 545r and 545l can also
be configured to reflect back out of the eye and through
eyepieces 542r and 5421, off optics 540r and 5401,
through lenses systems 545r and 5451, off moveable
mirrors 550r and 5501, through lens systems 555r, 5551,
560r, and 5601 and then through optics 561r and 5611.
Light transmitted through optics 561r and 5611 can be
detected by sensors 567r-570r and 5671-5701 which
may, for example, be comprised of photodiodes.
[0158] In various embodiments, this light is split into
predefined wavelength bands, such as 440nm - 460nm,
510nm-580nm, 625nm-635nm, or 930nm, by dichroic
mirrors 562r-565r and 5621-5651. In other embodiments,
separation of light from optics 561r and 5611 into bands
can be achieved by the use of filters that selectively trans-
mit or reflect wavelength bands of interest.
[0159] In still other embodiments, separation of light
from optics 561r and 5611 into bands can be achieved
by configuring the system with sensors 567r-570r and
5671-5701 that only produce electrical signals in specif-
ically targeted bands, such as 400-500nm, 600-800nm
or >900nm. Electrical signals from sensors 567r-570r
and 5671-5701 can travel to components 595r and 5951
across electrical connections to enable imaging of tis-
sues in the eye by sensing the light originating at light
sources 585r-588r and 5851-5881 backreflected in de-
sired wavelength bands.
[0160] Figure 13 shows an example of a display of eye
examination data on an electronic device 600. In some
embodiments, the display system enables viewing and
comparing of data from two eyes of one patient across
multiple tests and dates in a minimal amount of space.

Accordingly, some embodiments enable the user to col-
lapse undesirable test or date fields so as to maximize
the display area of desired measurements.
[0161] Device 600 may be a portable computing plat-
form, such as a smartphone or a tablet, or be a stationary
computing platform with a display screen. Device 600
may allow touch screen operation, eye tracking operation
where eye movements are interpreted as cursor move-
ments on the device 600 itself or operation with standard
computing peripherals such as a mouse and keyboard.
[0162] Data in the illustrated grid can be populated by
software from a database of examination data that may,
for example, include exams from many patients on many
days. Accordingly, software running on device 600 can
be configured to enable searching or selection of the pa-
tient whose exam data is to be displayed in the illustrated
display configuration.
[0163] Software on device 600 can be configured to
output exam data in a substantially tabular format com-
prised mainly of rows 612 and columns 614. In various
embodiments, the software can be configured to include
all exam data for a given date in one column 614 while
all measurements from a given test can be included in a
single row 612. The software can also enable preferenc-
es that allow transformation of this rule such that dates
are in rows 612 and tests are in columns 614. In some
embodiments, each box in the table representing an in-
tersection of a row 612 and a column 614 can be repre-
sented as a field populated with, for example, a numerical
measurement, a text value or an image. Although the
fields are labeled generically in Fig. 6, it will be appreci-
ated that a variety of data, such as numbers, text or im-
ages, can be displayed in each field.
[0164] Field 610 can be configured to contain informa-
tion on the patient, such as name, date of birth, medical
record number, age, gender. Although not illustrated
here, field 610 may also be used to open pop-up windows
that can be used to search or configure the exam display
system.
[0165] Fields 620-625 can be configured to contain
dates of exams for a given patient. In one embodiment,
clicking of a column heading 620-625 toggles the column
between collapsed and expanded configurations where
data is not displayed in the collapsed configuration but
data is displayed in the expanded configuration. In Fig.
6, columns 620, 623 and 625 demonstrate expanded
fields while columns 621, 622 and 624 represent col-
lapsed fields. Thus, the fields in the collapsed columns
621, 622, 624 may be collapsed. For example, fields 650,
651, 652, 653, 654 may be collapsed when column 621
is collapsed. The software can be configured to allow
users to toggle this display setting with, for example, a
simple click of a column heading or other selection proc-
ess.
[0166] Fields 630-634 can be configured to contain in-
dividual tests conducted on a given patient. In one em-
bodiment, clicking of a row heading 630-634 toggles the
row between collapsed and expanded configurations
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where data is not displayed in the collapsed configuration
but data is displayed in the expanded configuration. In
Fig. 6, rows 631and 634 demonstrate expanded fields
while rows 630, 632 and 633 represent collapsed fields.
Thus, the fields in the collapsed rows 630, 632, 633 may
be collapsed. For example, fields 640, 650, 660, 670,
680, and 690 may be collapsed when row 630 is col-
lapsed. The software can be configured to allow users
to toggle this display setting with, for example, a simple
click of a row heading or other selection process.
[0167] In Fig. 13, it can be appreciated that two special
rows can exist corresponding to the right (OD) and left
(OS) eye headings. The software can be configured to
collapse or expand all tests for a given eye when that
row heading, such as OD or OS, is clicked or otherwise
selected.
[0168] Referring to Fig. 13, fields 641, 644, 671, 674,
691, and 694 can be configured to display data, such as
numbers, text or images. In one embodiment, display of
images in these fields enables the user to click on the
images to bring up a larger window in which to view the
images. In another embodiment, display of numbers in
these fields enables the user to click on the numbers to
bring up a graph of the numbers, such as graph over time
with the dates in the column headers as the x-axis and
the values in the rows as the y values.
[0169] The software can be configured to show col-
lapsed fields (e.g. field 640, 650, 660, 651, 661) in a dif-
ferent color or in a different size. The software can also
be configured to display scroll bars when fields extend
off the display screen. For example, if more tests exist in
the vertical direction than can be displayed on a single
screen, the software can be configured to allow panning
with finger movements or scrolling with, for example, ver-
tical scroll bars. The software can be configured to enable
similar capabilities in the horizontal direction as well.

Claims

1. A mask (100), comprising:

a distal sheet member (118) having one or more
substantially optically transparent sections
(124);
a proximal inflatable member (154) having a
generally rear concaved surface (122) that faces
a first patient’s face when in use, wherein the
rear concaved surface (122) is configured to
conform to contours of the first patient’s face;
the inflatable member (154) having two cavities
(160a, 160b) therein, wherein the two cavities
(160a, 160b) are generally aligned with the one
or more substantially optically transparent sec-
tions (124), wherein the two cavities (160a,
160b) extend from the rear concaved surface
(122) toward the distal sheet member (118) such
that the two cavities (160a, 160b) define two

openings on the rear concaved surface (122);
wherein the rear concaved surface (122) is con-
figured to seal against the first patient’s face
such that the first patient’s eyes are aligned with
the two cavities (160a, 160b), so that the rear
concaved surface (122) forms seals around a
peripheral region of the first patient’s eye sock-
ets that inhibit flow of fluid into and out of the two
cavities (160a, 160b);
an ocular port (180a, 180b, 185a, 185b) provid-
ing access to at least one of the two cavities
(160a, 160b) for fluid flow into and out of the at
least one of the two cavities (160a, 160b); and
an inflation port (170a, 170b, 175a, 175b) pro-
viding access to inflate the inflatable member
(154).

2. The mask of Claim 1, wherein the rear concaved
surface (122) is configured to conform to the con-
tours of the first patient’s face with inflation of the
inflatable member (154) via the inflation port (170a,
170b, 175a, 175b).

3. The mask of Claim 1 or Claim 2, further comprising
a lip (194) extending into at least one of the two cav-
ities (160a, 160b) from a perimeter of at least one of
the two openings, the lip (194) having distal ends
curving toward the distal sheet member (118) in a
default position, the distal ends configured to move
rearwardly such that the lip (194) seals against the
user’s face upon introduction of positive pressure
into the at least one of the two cavities (160a, 160b).

4. The mask of any one of Claims 1 to 3, wherein the
distal sheet (118) is configured to interface with a
medical device (112).

5. The mask of Claim 4, wherein the medical device
(112) is an eye exam device.

6. The mask of any one of Claims 1 to 5, wherein the
mask (100) is configured to couple with a docking
portion (114) on a medical device (112).

7. The mask of any one of Claims 1 to 6, wherein the
inflation port (170a, 170b, 175a, 175b) and the ocular
port (180a, 180b, 185a, 185b) are configured to cou-
ple with conduit ends (192) on a medical device
(112).

8. A system, comprising:

the mask according to claim 1;
a medical device housing containing a medical
instrument therein, wherein the medical device
housing is configured to interface with the mask;
a pump assembly comprising:

35 36 



EP 2 967 320 B1

20

5

10

15

20

25

30

35

40

45

50

55

one or more conduits (178);
a pump (176) configured to provide fluid to
one or more conduit ends (192) via the one
or more conduits (178); and
a pressure sensor (186) configured to
sense a pressure in the two cavities (160a,
160b) formed in an inflatable member (154)
of the mask (100); and

a processor in electronic communication with
the pump (176) and the pressure sensor (186),
wherein the processor is configured to:

receive readings indicating the pressure in
the two cavities (160a, 160b); and
control operation of the pump (176).

9. The system of Claim 8, further comprising conduit
ends on the medical device housing, wherein the
conduit ends (192) are configured to couple with the
ocular port (180a, 180b, 185a, 185b) or the inflation
port (170a, 170b, 175a, 175b) on the mask (100).

10. The system of Claim 8 or 9, wherein the processor
is configured to control operation of the pump (176)
based at least in part on the pressure in the two ocular
cavities (160a, 160b).

11. The system of any one of Claims 8 to 10, wherein
the processor is configured to determine an ocular
measurement based at least in part on the pressure
in the two cavities (160a, 160b).

12. A method of taking ocular measurements using the
mask according to claim 1, comprising:

changing, by a computing system, a pressure in
the two cavities (160a, 160b) formed in an in-
flatable member (154) of the mask (100);
receiving, by the computing system, an indica-
tion of a pressure in the two cavities (160a,
160b); and
determining, by the computing system, an ocu-
lar measurement.

13. The method of Claim 12, wherein changing the pres-
sure in the two cavities (160a, 160b) comprises con-
trolling operation of a pump (176) and/or changing
a state of a valve (182);
wherein the pump (176), the valve (182), and the
mask (100) are in fluid communication.

14. The method of Claim 12 or 13, wherein determining
an ocular measurement comprises processing data
received from optical imaging components.

Patentansprüche

1. Maske (100), Folgendes umfassend:

ein distales Plattenelement (118) mit einem oder
mehreren im Wesentlichen optisch transparen-
ten Abschnitten (124);
ein proximales aufblasbares Element (154) mit
einer im Allgemeinen hinteren gewölbten Ober-
fläche (122), die im Gebrauch einem Gesicht
des ersten Patienten zugewandt ist, wobei die
hintere gewölbte Oberfläche (122) konfiguriert
ist, um sich an Konturen des Gesichts eines ers-
ten Patienten anzupassen;
wobei das aufblasbare Element (154) zwei
Hohlräume (160a, 160b) darin aufweist, wobei
die zwei Hohlräume (160a, 160b) im Allgemei-
nen an dem einen oder den mehreren im We-
sentlichen optisch transparenten Abschnitten
(124) ausgerichtet sind, wobei die zwei Hohlräu-
me (160a, 160b) sich von der hinteren gewölb-
ten Oberfläche (122) zu dem distalen Plattene-
lement (118) hin erstrecken, sodass die zwei
Hohlräume (160a, 160b) zwei Öffnungen auf der
hinteren gewölbten Oberfläche (122) definieren;
wobei die hintere gewölbte Oberfläche (122)
konfiguriert ist, um gegen das Gesicht des ers-
ten Patienten abzudichten, sodass die Augen
des ersten Patienten an den zwei Hohlräumen
(160a, 160b) ausgerichtet sind, sodass die hin-
tere gewölbte Oberfläche (122) Dichtungen um
einen Umfangsbereich der Augenhöhlen des
ersten Patienten ausbildet, die den Flüssigkeits-
strom in die beiden Hohlräume (160a, 160b) hi-
nein und aus diesen heraus verhindern;
eine okulare Einlassöffnung (180a, 180b, 185a,
185b), die Zugang zu wenigstens einem der
zwei Hohlräume (160a, 160b) für einen Flüssig-
keitsstrom in den wenigstens einen der zwei
Hohlräume (160a, 160b) und aus diesem her-
aus bereitstellt; und
eine Aufblaseinlassöffnung (170a, 170b, 175a,
175b), die Zugang zum Aufblasen des aufblas-
baren Elements (154) bereitstellt.

2. Maske nach Anspruch 1, wobei die hintere gewölbte
Oberfläche (122) konfiguriert ist, um sich an die Kon-
turen des Gesichts eines ersten Patienten mit dem
Aufblasen des aufblasbaren Elements (154) über die
Aufblaseinlassöffnung (170a, 170b, 175a, 175b) an-
zupassen.

3. Maske nach Anspruch 1 oder 2, die ferner eine Lippe
(194) umfasst, die sich in wenigstens einen der bei-
den Hohlräume (160a, 160b) von einem Umfang we-
nigstens einer der beiden Öffnungen erstreckt, wo-
bei die Lippe (194) distale Enden in einer voreinge-
stellten Position aufweist, die sich zu dem distalen
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Plattenelement (118) hin krümmen, wobei die dista-
len Enden konfiguriert sind, um sich rückwärts zu
bewegen, sodass die Lippe (194) gegen das Gesicht
eines Benutzers beim Einleiten eines Überdrucks in
den wenigstens einen der zwei Hohlräume (160a,
160b) abdichtet.

4. Maske nach einem der Ansprüche 1 bis 3, wobei die
distale Platte (118) konfiguriert ist, um sich an eine
medizinische Vorrichtung (112) anschließen zu las-
sen.

5. Maske nach Anspruch 4, wobei die medizinische
Vorrichtung (112) eine Vorrichtung für eine Augen-
untersuchung ist.

6. Maske nach einem der Ansprüche 1 bis 5, wobei die
Maske (100) konfiguriert ist, um sich mit einem Kop-
pelstück (114) auf einer medizinischen Vorrichtung
(112) zu koppeln.

7. Maske nach einem der Ansprüche 1 bis 6, wobei die
Aufblaseinlassöffnung (170a, 170b, 175a, 175b) und
die okulare Einlassöffnung (180a, 180b, 185a, 185b)
konfiguriert sind, um sich mit Leitungsenden (192)
auf einer medizinischen Vorrichtung (112) zu kop-
peln.

8. System, Folgendes umfassend:

die Maske nach Anspruch 1;
ein Gehäuse für eine medizinische Vorrichtung,
das ein medizinisches Instrument darin enthält,
wobei das Gehäuse für eine medizinische Vor-
richtung konfiguriert ist, um sich an die Maske
anschließen zu lassen;
eine Pumpenanordnung, Folgendes umfas-
send:

eine oder mehrere Leitungen (178);
eine Pumpe (176), die konfiguriert ist, um
einem oder mehreren Leitungsenden (192)
über die eine oder die mehreren Leitungen
(178) eine Flüssigkeit bereitzustellen; und
einen Drucksensor (186), der konfiguriert
ist, um einen Druck in den zwei Hohlräumen
(160a, 160b) zu erfassen, die in einem auf-
blasbaren Element (154) der Maske (100)
ausgebildet sind; und
einen Prozessor in elektronischer Kommu-
nikation mit der Pumpe (176) und dem
Drucksensor (186), wobei der Prozessor zu
Folgendem konfiguriert ist:

Empfangen von Messwerten, die den
Druck in den zwei Hohlräumen (160a,
160b) anzeigen; und
Steuern des Betriebs der Pumpe (176).

9. System nach Anspruch 8, ferner umfassend Lei-
tungsenden auf dem Gehäuse für eine medizinische
Vorrichtung, wobei die Leitungsenden (192) konfi-
guriert sind, um sich mit der okularen Einlassöffnung
(180a, 180b, 185a, 185b) oder der Aufblaseinlass-
öffnung (170a, 170b, 175a, 175b) auf der Maske
(100) zu koppeln.

10. System nach Anspruch 8 oder 9, wobei der Prozes-
sor konfiguriert ist, um den Betrieb der Pumpe (176)
basierend wenigstens zum Teil auf dem Druck in den
zwei okularen Hohlräumen (160a, 160b) zu steuern.

11. System nach einem der Ansprüche 8 bis 10, wobei
der Prozessor konfiguriert ist, um eine okulare Mes-
sung basierend wenigstens zum Teil auf dem Druck
in den zwei Hohlräumen (160a, 160b) zu steuern.

12. Verfahren zum Nehmen von okularen Messungen
unter Verwendung der Maske nach Anspruch 1, Fol-
gendes umfassend:

Ändern eines Drucks in den zwei Hohlräumen
(160a, 160b), die in einem aufblasbaren Ele-
ment (154) der Maske (100) ausgebildet sind,
durch ein Computersystem;
Empfangen einer Anzeige eines Drucks in den
zwei Hohlräumen (160a, 160b) durch das Com-
putersystem; und
Bestimmen einer okularen Messung durch das
Computersystem.

13. Verfahren nach Anspruch 12, wobei das Ändern des
Drucks in den zwei Hohlräumen (160a, 160b) das
Steuern eines Betriebs einer Pumpe (176) und/oder
das Ändern eines Zustands eines Ventils (182) um-
fasst;
wobei die Pumpe (176), das Ventil (182) und die
Maske (100) in Fluidverbindung stehen.

14. Verfahren nach Anspruch 12 oder 13, wobei das Be-
stimmen einer okularen Messung das Verarbeiten
von Daten umfasst, die von optischen Abbildungs-
komponenten empfangen werden.

Revendications

1. Masque (100) comprenant:

un élément distal en feuilles (118) ayant une ou
plusieurs sections sensiblement transparentes
d’un point de vue optique (124) ;
un élément proximal gonflable (154) ayant une
surface arrière généralement concave (122) qui
fait face au visage d’un premier patient lorsqu’il
est utilisé, dans lequel la surface concave arrière
(122) est configurée pour s’adapter aux con-
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tours du visage du premier patient ;
l’élément gonflable (154) ayant deux cavités
(160a, 160b) à l’intérieur, dans lequel les deux
cavités (160a, 160b) sont généralement ali-
gnées avec le ou les sections sensiblement
transparentes d’un point de vue optique (124),
dans lequel les deux cavités (160a, 160b)
s’étendent depuis la surface concave arrière
(122) vers l’élément distal en feuilles (118) de
telle sorte que les deux cavités (160a, 160b) dé-
finissent deux ouvertures sur la surface concave
arrière (122) ;
dans lequel la surface arrière concave (122) est
configurée pour se sceller contre le visage du
premier patient de telle sorte que les yeux du
premier patient sont alignés avec les deux ca-
vités (160a, 160b), de sorte que la surface ar-
rière concave (122) forme des joints autour
d’une région périphérique des orbites du pre-
mier patient qui empêchent l’écoulement de flui-
de dans et hors des deux cavités (160a, 160b) ;
un orifice oculaire (180a, 180b, 185a, 185b)
fournissant un accès à au moins une des deux
cavités (160a, 160b) pour un écoulement de flui-
de dans et hors d’au moins une des deux cavités
(160a, 160b) ; et
un orifice de gonflage (170a, 170b, 175a, 175b)
fournissant un accès pour gonfler l’élément gon-
flable (154).

2. Masque selon la revendication 1, dans lequel la sur-
face concave arrière (122) est configurée pour
s’adapter aux contours du visage du premier patient
avec le gonflage de l’élément gonflable (154) par
l’intermédiaire de l’orifice de gonflage (170a, 170b,
175a, 175b).

3. Masque selon la revendication 1 ou 2, comprenant
en outre un bord (194) s’étendant dans au moins
une des deux cavités (160a, 160b) à partir d’un pé-
rimètre d’au moins l’une des deux ouvertures, le bord
(194) ayant des extrémités distales incurvées vers
l’élément distal en feuilles (118) dans une position
par défaut, les extrémités distales étant configurées
pour se déplacer vers l’arrière de sorte que le bord
(194) se scelle contre le visage de l’utilisateur lors
de l’introduction d’une pression positive dans au
moins l’une des deux cavités (160a, 160b).

4. Masque selon l’une quelconque des revendications
1 à 3, dans lequel l’élément distal en feuilles (118)
est configuré pour être en interface avec un dispositif
médical (112).

5. Masque selon la revendication 4, dans lequel le dis-
positif médical (112) est un dispositif d’examen des
yeux.

6. Masque selon l’une quelconque des revendications
1 à 5, le masque (100) étant configuré pour être cou-
plé à une partie de jonction (114) sur un dispositif
médical (112).

7. Masque selon l’une quelconque des revendications
1 à 6, dans lequel l’orifice de gonflage (170a, 170b,
175a, 175b) et l’orifice oculaire (180a, 180b, 185a,
185b) sont configurés pour être couplés aux extré-
mités de conduit (192) sur un dispositif médical
(112).

8. Système comprenant :

le masque selon la revendication 1 ;
un boîtier de dispositif médical contenant un ins-
trument médical, le boîtier de dispositif médical
étant configuré pour être en interface avec le
masque ;
un ensemble de pompe comprenant :

un ou plusieurs conduits (178) ;
une pompe (176) configurée pour fournir du
fluide à une ou plusieurs extrémités de con-
duit (192) par l’intermédiaire du ou des con-
duits (178) ; et
un capteur de pression (186) configuré pour
détecter une pression dans les deux cavités
(160a, 160b) formées dans un élément gon-
flable (154) du masque (100) ; et
un processeur en communication électroni-
que avec la pompe (176) et le capteur de
pression (186), dans lequel le processeur
est configuré pour :

recevoir des mesures indiquant la pres-
sion dans les deux cavités (160a,
160b) ; et
commander le fonctionnement de la
pompe (176).

9. Système selon la revendication 8, comprenant en
outre des extrémités de conduit sur le boîtier de dis-
positif médical, dans lequel les extrémités de conduit
(192) sont configurées pour être couplées à l’orifice
oculaire (180a, 180b, 185a, 185b) ou à l’orifice de
gonflage (170a, 170b, 175a, 175b) sur le masque
(100).

10. Système selon la revendication 8 ou 9, dans lequel
le processeur est configuré pour commander le fonc-
tionnement de la pompe (176) en fonction au moins
en partie de la pression dans les deux cavités ocu-
laires (160a, 160b).

11. Système selon l’une quelconque des revendications
8 à 10, dans lequel le processeur est configuré pour
déterminer une mesure oculaire en fonction au
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moins en partie de la pression dans les deux cavités
(160a, 160b).

12. Procédé de prise de mesures oculaires à l’aide du
masque selon la revendication 1, comprenant :

la modification, par un système informatique,
d’une pression dans les deux cavités (160a,
160b) formée dans un élément gonflable (154)
du masque (100) ;
la réception, par le système informatique, d’une
indication d’une pression dans les deux cavités
(160a, 160b) ; et
la détermination, par le système informatique,
d’une mesure oculaire.

13. Procédé selon la revendication 12, dans lequel la
modification de la pression dans les deux cavités
(160a, 160b) comprend la commande du fonction-
nement d’une pompe (176) et/ou la modification d’un
état d’une soupape (182) ;
dans lequel la pompe (176), la soupape (182) et le
masque (100) sont en communication fluide.

14. Procédé selon la revendication 12 ou 13, dans lequel
la détermination d’une mesure oculaire comprend le
traitement de données reçues de composants d’ima-
gerie optique.
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