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ABSTRACT
An intraocular lens implant particularly suitable for use by patients
suffering from tunnel vision, the implant includes a sealed implant housing associated
with mounting haptics and defining a forward end and a rearward end, at least one
negative lens arranged adjacent the forward end and at least one positive lens arranged

rearwardly of the at least one negative lens.
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INTRAOCULAR LENS IMPLANT

FIELD OF THE INVENTION
[0001} The present invention relates to optical implants generally and more

particularly to intraocular lens implants for patients suffering from tunnel vision.

BACKGROUND OF THE INVENTION

[0002] The following U.S. patents of the inventor are believed to represent the
current state of the art:

5,814,103; 5,876,442, 5,928,283; 6,007,579 and 6,066,171.

SUMMARY OF THE INVENTION
[(06003] The present invention secks to provide an optical implant suitable for
alleviating the tunnel wvision symptom characteristic of glaucoma and retinosis
pigmentosa.
[0004] There 1s thus provided in accordance with a preferred embodiment of the
prcsent invention an intraocular lens implant particulacly suitable for use by patients
suffering from tunnel vision. The implant includes a sealed implant housing associated
with mounting haptics and defining a forward cnd and a rearward end, at least one
negative lens arranged adjacent the forward end and at least one positive lens arranged
rearwardly of the negative lens. |
{000S] Further in accordance with a preferred embodiment of the present
invention the positive lens forms a rearward window of the sealed implant housing.
[0006] Additionally in accordance with a preferred embodiment of the present
~ Invention at least one air gap is defined within the sealed implant housing. Preferably
(wo air gaps are provided and include a first air gap disposcd between the negative lens
and the forward end of the sealed implant housing and a second air gap disposed

between the negative lens and the positive lens.

(0007] Still further in accordance with a preferred embodiment of the present

invention the positivc lens includes first and second positive lenses, which contact each

other at a contact location.

[0008] Preferably, an air gap is defined between portions of the first and second
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positive lenses surrounding the contact location.

[0009] Further in accordance with a preferred embodiment of the present
invention, the intraocular lens implant also includes a resilient element disposed within
the sealed implant housing in operative engagement with the first and second positive

lenses, thereby urging the first and second positive lenses into contact at the contact

location.
[0010] Still further in accordance with a preferred embodiment of the present
invention the sealed housing includes a glass housing, which is sealed by glass laser
welding.
0011} Additionally in accordance with a preferred embodiment of the present

invention the surfaces of the positive lens and the negative lens, which lie within the
sealed housing, are coated with optical coatings.

[0012] Preferably, the negative lens and the positive lens include at least one of
refractive and diffractive optical elements.

[0013] Further in accordance with a preferred embodiment of the present
invention the intraocular lens implant is in operative association with at least one
negative lens disposed outside an eye in which the implant is located.

[0014] Preferably, the sealed implant housing includes a generally annular
element, which is sealed to a window at the forward end.

[0015] Further in accordance with a preferred embodiment of the present
invention the sealed implant housing includes first and second generally cylindrical
portions sealed together in a nesting arrangement, thereby defining a shoulder.

[0016) Still further in accordance with a preferred embodiment of the present
invention the first positive lens is sealed to one of the first and second cylindrical

portions at the rearward end to define a rearward window.

{0017} Additionally in accordance with a preferred embodiment of the present
invention the first positive lens defines a rearward window of the sealed implant
housing.

[0018] Further in accordance with a preferred embodiment of the present

invention the negative lens and the second positive lens define a doublet having an air

gap therebetween.

{0019] Preferably, the negative lens and the second positive lens define a
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doublet having an air gap therebetween and are fixed to each other.

In one aspect, the invention provides an intraocular lens implant suitable for use
by patients suffering from tunnel vision, satd implant comprising:
at least one negative lens;
at least one positive lens;
an implant housing associated with mounting haptics and enclosing at least said at least
one negative lens, said implant housing having a sealed first end and a second end, said
second end being sealed by said at least one positive lens; and

a resilient element, disposed within said implant housing and operative to urge at least

two of said lenses into contact.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020] The present invention will be understood and appreciated more fully
from the following detailed description, taken in conjunction with the drawings in
which:
[0021] Fig. 1 1s a simplified illustration of a field of view widening telescopic
implant implanted in the eye of a wearer wearing contact lenses;
[0022] Fig. 2 1s a simplified illustration of a field of view widening telescopic
iﬁlplant implanted in the eye of a wearer not wearing glasses or contact lenses;
[0023] Fig. 3 1s a simplified illustration of a field of view widening telescopic
implant implanted in the eye of a wearer wearing glasses; and
[0024] Fig. 4 1s a simplified sectional illustration of a field of view widening

telescopic implant constructed and operative in accordance with a preferred

embodiment of the present invention.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT
0025] Reference 1s now made to Fig. 1, which is a simplified illustration of a
field of view widening telescopic implant 10 implanted in the eye of a wearer wearing a
contact lens 12. It 1s seen that both the contact lens 12 and the implant 10 cooperate to
widen the field of view of the user.
[0026] Reference 1s now made to Fig. 2, which is a simplified illustration of a
field of view widening telescopic implant 16 implanted in the eye of a wearer not

wearing glasses or contact lenses. Here the implant 16 is operative to widen the field of

view of the user.
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[0027] Reterence 1s now made to Fig. 3, which 1s a simplified illustration of a
field of view widening telescopic implant 20 implanted in the eye of a wearer wearing
glasses 22. It 1s seen that both the glasses 22 and the implant 20 cooperate to widen the
field of view of the user.

[0028] Reference 1s now made to Fig. 4, which 1s a simplified sectional
1llustration of a tield of view widening telescopic implant constructed and operative 1n

accordance with a preferred embodiment of the present invention. The embodiment of
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Fig. 4 can be employed in any of the operational contexts shown in Figs. 1 — 3 with
suitable selection of lenses. As seen in Fig. 4, the implant preferably comprises an
implant body 100, which is supported by haptics 102 via a haptic mounting structure
104. The implant body 100 typically comprises mutually sealed forward and rearward
cylindrical housing portions 106 and 108 respectively and a transparent forward
window 110 sealing the forward cylindrical portion 106.

[0029] Typically, the implant body 100 is formed of glass housing portions,
which are sealed by glass laser welding.

[0030] Disposed rearwardly of the forward window 110 in forward cylindrical
portion 106 is a negative lens 112. Fixed to negative lens 112 as a doublet 1s a
magnification lens 114, which resides partially in the forward cylindrical housing
portion 106 and partially in the rearward cylindrical housing portion 108. Disposed
rearwardly of the magnification lens 114 is a positive lens 116, which is mounted in
sealing engagement with the rearward cylindrical housing portion 108 of implant body
100 and defines a rearward facing window.

0031) Preferably, the negative lens 112 and the positive lens 116 include

refractive and diffractive optical elements.

[0032] Typically, the negative lens 112 and the positive lens 116 are coated with
optical coatings.

[0033] It 1s an important feature of the present invention that the interior of the
implant body 100 is sealed from the exterior thereof, so as to prevent liquids or vapors
from entering the implant. It is also an important feature of the present invention that
three air gaps, designated by reference numerals 120, 122 and 124, are provided to
enhance refraction. The precision of the location of a contact point 126 between lenses
114 and 116 and of a peripheral contact area 128 between lenses 112 and 114 relative to
an axis 130 1s also of iinportance to maintain desired focus.

[0034] In accordance with a preferred embodiment of the present invention, a
resilient O-ring 132 or other element having a similar function 1s provided to urge and
retain lenses 114 and 116 in touching engagement at contact point 126.

[0035] Alternatively, the implant body may be formed of a single cylinder or of
any suitable number of cylindrical portions. Furthermore, any suitable combination of

any suitable number of lenses may be employed. Preferably, the haptics 102 are formed
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of a suitable polymer, the implant body 100 is formed of biocompatible glass and the
forward window 110 and the lens 116 are formed of glass and are laser welded in
sealing engagement with body 100.

[0036] It will be appreciated by persons skilled in the art that the present
invention is not limited by what has been particularly shown and described hereinabove.
Rather the scope of the present invention includes both combinations and
subcombinations of the various features described hereinabove as well as variations and
modifications which would occur to persons skilled in the art upon reading the

specification and which are not in the prior art.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

]. An intraocular lens implant suitable for use by patients suffering from tunnel
vision, said implant comprising:

at least one negative lens;

at least one positive lens;

an implant housing associated with mounting haptics and enclosing at least said at least
one negative lens, said implant housing having a sealed first end and a second end, said
second end being sealed by said at least one positive lens; and

a resilient element, disposed within said implant housing and operative to urge at least

two of said lenses 1nto contact.

2. An intraocular lens implant according to claim 1, wherein at least one air gap is

defined within said implant housing.

3. An intraocular lens implant according to claim 2, wherein said at least one air gap
COMprises:

a first air gap disposed between said at least one negative lens and said first end of said
implant housing; and

a second air gap disposed between said at least one negative lens and said at least one

positive lens.

4, An intraocular lens implant according to any one of claims 1 to 3, wherein said at
least one positive lens comprises first and second positive lenses which contact each

other at a contact location.

3. An intraocular lens implant according to claim 4, wherein at least one air gap is

defined between portions of said first and second positive lenses surrounding said contact

location.
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6. An intraocular lens implant according to claim 4, wherein said resilient element 1s
disposed in operative engagement with said first and second positive lenses, thereby to

urge said first and second positive lenses into contact at said contact location.

7. An intraocular lens implant according to any one of claims 1 to 6, wherein said

implant housing comprises a glass housing which is sealed by glass laser welding.

8. An intraocular lens implant according to any one of claims 1 to 7, wherein
surfaces of said at least one positive lens and of said at least one negative lens which lie

within said implant housing are coated with optical coatings.

9. An intraocular lens implant according to any one of claims 1 to 8, wherein said at

least one negative lens and said at least one positive lens include at least one of refractive

and diffractive optical elements.

10.  An intraocular lens implant according to any one of claims 1 to 9, being operative
in association with at least one negative lens disposed outside an eye in which the

implant is located.

11.  An intraocular lens implant according to any one of claims 1 to 10, wherein said
implant housing comprises a generally annular element which is sealed to a window at

said forward first end.

12.  Anintraocular lens implant according to claim 11, wherein said implant housing
includes first and second generally cylindrical portions sealed together in a nesting

arrangement thereby defining a shoulder.

13.  Anintraocular lens implant according to claim 12, wherein said at least one
positive lens comprises first and second positive lenses which contact each other at a

contact location.
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14.  Anintraocular lens implant according to claim 13, wherein at least one air gap is
defined between portions of said first and second positive lenses surrounding said contact

location.

15.  Anintraocular lens implant according to claim 13, wherein said resilient element
1s disposed 1n operative engagement with said first and second positive lenses, thereby to

urge said first and second positive lenses into contact at said contact location.

16.  Anintraocular lens implant according to claim 13, wherein said first positive lens
1s sealed to one of said first and second cylindrical portions at said second end to define a

rearward window.

7. Anintraocular lens implant according to claim 4, wherein said at least one
negative lens and said second positive lens define a doublet having an air gap

therebetween.

18.  Anintraocular lens implant according to claim 13, wherein said at least one
negative lens and said second positive lens define a doublet having an air gap

therebetween and are fixed to each other.

19.  Anintraocular lens implant according to any one of claims 1 to 18, wherein said

mounting haptics and said implant body are formed of different materials.

20.  Anntraocular lens implant according to any one of claims 1 to 18, wherein said

mounting haptics and said implant body are not integrally formed with each other.
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