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(57) Abstract

An intraocular lens holder of one piece construction comprising 2 pair of jaws (12), a fulcrum (14) and a handle (22),
. the jaws (12) and handle (22) being constructed at an acute angle to facilitate surgery. The jaws are slotted to hold the pen-
! phery of an intraocular lens without pressure and extend to and beyond the fulcrum (14) to form the handle (22). The two -
| jaw extensions (18) or handle may be pressed together by the surgeon to open the jaws (12) and release the lens and conract
f of ghe two handle extensions (18) signals the.surgeon that the jaws (12) have opened to reiease the lens preventing unneces-
] sarily broad excursion of the jaws (12) which may damage the interior of the eye.
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INTRAOCULAR LEI
Backaground of +he Invention
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The condition of lenticular opacit

ing cause of Eklindne

1]
’. 4
M
[\l
(6N

eve, known as a cataract, is

and is expecially common among the elderly. 1T

ol

means of alleviating a cataract is to remove the disease
natural lens, and more than 400,000 persons in the Unit
States undergo surgery for removal of clcuded lenses
in eyes each year.

When no lens is present in the eyve, which is

known as an aphzkic condition or aphakia and is usually

+the result of intracapsular or extracapsular lens extrac-

tion, the eve does not have the ability to focus rays
of light. Therefore, the eye receives z blurred image
and vision is severely impaired.

The most common solution for providing a focus-
ing mechanism to obviate the zphakic condition 1is to
interpcse contact lenses oI spectacles or & combination
thereof between the eye and the light entering therein.
However, both contact lenses and spectacles have drawbacks

when used in the treatment of aphekia. Xelther spectacles

nor contact lenses can duplicate the naturzsl optical

system because they are positioned outsice of the eve,
. - i k3 4. 3 .«

which results in a shift of the optical center from the

vivo state. Because the optical center has been shifted,

the image received by the eve 1is chanced in size.

Many aphakia patients who have had their cata-
racts removed are fitted with classes or spectacles.
These thick lenses present many more prcblems than they
solve. Immediately upcn receiving catzract spectacles
a patient is confronted with severzl prcolems in that
+here is significant in
familiar objects and straight lines are

Contact lenses are superior o U

ctacles since the wezarer &1

iy
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s much as it does cataract spectacle wszarers,
because the contact lenses only magniiy in the range
of 7 to 10 percent. Furthermore, hand to eye coordination
of contact lens wearers is better than in spectacle
as objects are seen in more normal spatial crientation
and straicht lines are not seen as curves. nowever,
contact lenses are very small znd fragile, and it is
Gifficult to insert and remove them daily, particularly

c

for elderly users or individuals with arthritis or coordi-

nation problems In addition allergies ané érv eye condi-
+ions alsc interfere with contact lens wearing.
The most promising method of sight restoration

ntraocu-

'—J

for cataract patients is the intraocular lens. An 1
lar lens (hereinafter sometimes referred to as an IOL
in various parts of the specification) is one which is

nteé in substan-

'
Pt

placed insice the eve. Wnen an IQOL is im

1lv +*he same location formerly occup +ne natural
Y T
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lens, relatively normal wvision may be restored to the
patient. Generally lens implantation and cataract surgery

s around 45 minutes to an hour and with the lens
iant the persorn usually has improved vision within
a ccuple of days, and continued improvemsnt OVET several
more weeks until the eve is completely hezled.

Intraocular lenses provide a sicnificant improve-

ment over the previously used artificial ocular aids

mplantation has been implemented patil
£

=

ir
regain a clcse approximation of their former visua

The wearers of intraocular lens implants recazin full
n

s =

side to side vision and problems of magnificaticn a
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the wearer can enjoy sports such as swimming as the lenses
remain in the eve ané cosmeticzlly there is no difference

ul 1 s and those

between persons who have intraocular lense
persons who have had no history of cataracts or eve surgery.
Examples of lenses which are placed in the
anterior chamber and are secured to the iris by various
methods are shown in United States Patent Nos. 3,673,611;
3,906,551; 3,922,728; 3,925,825; 3,971,073; 3,975,779;
3,979,780; 3,986,214; 3,996,627; 4,010,496; 4,056,855;
4,073,015; 4,077,071; 4,079,470; and 4,087,866.
Artificial lenses designed for positioning
in the posterior chamber are described in United States
Patent Nos. 3,711,870 and 4,014,04°2. The lenses disclosed
in these patents comprise a central optical element surroun-
ded by a resilient silicone flancge shaped to receive
and nest acainst the ciliary body. The lenses are held
in place by suturing the resilient flange to the ciliary
body. znother lens shown in U.S. Patent Nos. 3,925,835 ° .
and 4,014,089 is Eesigned for implantation in either
the anterior or posterior chamber of the eye, with the
lens supporting (haptic) section of the IOL comprising
a plurality of Zlexible spring like members designed
to follow the margin of the dynamic pupil, while providing
longitudinal fixation and centration of the lens. Patent
Nos. 4,053,953 and 3,866,249 disclose a postericr lens
held in place by an insertion necklace in the former
and a holding ring in the latter. 1In U. S. Patent No.
4,041,552 the lens element is placed in the posterior
chamber and supported by support on the anterior side
of the iris, while a lower arm is sutured to the ciliary
body and sclera at one side of the iris with another

arm extending to the opposite sice.

&
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secure the iris to the fron ace o
lens is positioned within the pocsterior chamber of the
eve behind the iris.

Various lenses are discussed in an article
by D. P. Chovce entitled "History of Intraocular Implants”
which is printed in Znnals of Ophthalmology, October
1973. The article also includes a list of references
from which further information concerning prior art in-
traocular lenses can be cbtzined. The aforementioned

prior art lenses represent tyvpical lenses which can be
used in the present lens holding apparatus.

n
In the performance of intraccular lens implantation

D

-

surgery, it is of course necessary to place and orient

the delicate plastic lens accurately at the implantation

site. Typically, each intrazocular lens is less than

half the diameter of a contact lens ané is correspondingly

b

lighter and flimsier. Like contact lenses and spectacles,

ct to scratching of its

an intraocular lens mzy be subie
surface which degrades -its optical gualities, but unlike
exterior lenses, the intraocular lens is not easily replaced

when damaged.

An example of a lens holder for contact lenses
in the prior art is found in United States Patent No.
3,063,083. 1In this reference, the lens holder is used for
immersing a contact lems in cleaning fluid. The jaws
of the lens holder zrs 1lined with radial protuberznces
arranged in pairs spaced intermittently about the ecges -
of the lens within ths jaws. The circ
lens rests on the protubsrancss so that tae periphery
of the lens is sscarztzdé Irom the jaws by clearance spacss.

c e

2ol 4% - < -1 - -
Thus, the minimel conitz
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lens allows the greztest amount of lens surface area

+o come into contact with the clezani: Fluid. However,
if this device were scaled down to a size appropriate
to an intraocular lens, the jaws would be spaceé further
away from the lens than is appropriate for a firm gri

on the lens and a minimal surgical incision length on

the eye.
United States Patent No. 3,817,078 discloses
a wound clip removal device with jaws biased in a partly

open positioned. The jaws may be opened further by placing

pressure on two bowed handle portions which flex the

jaws open.
elé of small

i
Patent Nos. 1,521,689;
5,683; 2,943,521;

112; 3,817,078;

Other patents of interes
clamping devices include United St
1,748,765; 2,222,744; 2,477,448; 2,5
3,063,083; 3,265,068; 3,650,008; 3,677,
3,977,410; znd 4,044,771, These cdevices share the de-
abrasive surfaces and

o}

ficiencies of numerous sharp an
a2 lack of adaptation for the particular nature of intra-

ocular lenses.
Therefore, there is & clear need in the art
a

for a means to hod»d an-intraocular lens during surgery

which will allow a lens to be oriented properly and accurately
o

positioned either anteri r to the iris,
e

o]
znd which will hold the lens securely, vet without excess
pressure which may damage +the lens. The lenses generally

hzve small loops which must be maneuver

ed
into proper position. The lens heléer sh
e

n ou
¢rasp the lens but not continuouvsly scuseze 1t since
pressure can induce a creep iRtO clzstic lens material
which will distor: the optical guzlities of the lens.
Tn addition, since there is little rcom 1in the =znterior
chamber to manipulete & lens, tne mscXx of the Lnssrtindg
Gevice must be kespt emzll. IFurther, +he holding mzans
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lation bv the phvsician, because small difference
tension and motion may result in drop

4:

an utnsterile surface or a surface

i
lens or even losing crasp of the lens at a critical moment

of implantation. Ordinary forceps have the disadvantage

of requiring finger pressure to hold the lens, and movement
of the jaws is magnified as compared to the movement

of the compressing fingers. The lens holder should also

be strong, light and of small dimensions so that it is

easy to manipulate yet not so large as to recuire broad
incision into the eye.

Stmmary of the Iavention

In accordance with the present invention, there

is provided an intraocular lens holder comprising a pair
of jaws, a fulcrum and a handle. The pair of jaws are
spaced apart a Eistance slightly less than the diameter

of the lens to be held, and the surfacss of the jaws
which face each other are slotted lengthwise so that
when the jaws are in their notrmal position, a lens may
be retained within the slotted faces withcut pressure

ané with evenly distributed stress placed on the lens.
The neck of the h&&de: is flattened in the same plane

as the lens so that both may be inserteé through a small
surcical incisicn without difficulty.

The fulcrum of the invention ccxprises a small
cross piece extending between the two jaws and behind
the slotted jaw surfaces in which then lens is held.

The jaws extend bevond the fulcrum to fcrm a handle,

and the extension of the jaws eventually uvnite at a point

)
oy

well beyond the Zulcrum. jaws ané th

ﬂ)
;3.
—t .J
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ct

at the fulcrum zt zn angle to each othsr to &
of the lens without either prying the cornsz or the iris

its inssrticn.
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When the lens is placeé at the implantation

site, it may be released from the javws 2V sgueezing the
extensions of the jaws behind the Zulcrum. The Jaws

are forced apart through the action of the fulcrum allowing
removal of the holder from the surcical site, leaving

the lens behind.
The present invention may be rmade cf on
disposable semi-rigid plastic or other smooth lightwel

-

ER
material, and has no jagced edges or surfaces to interfere
p

with manipulation by the s
or the lens itself. 3Being of one—piece construction,
the present invention also offers the
no delicate small separable parts to 1
within or without the eye.

Typically, the D*esent invention will be packaged

‘J.

n a sterile wrapping with a lens placed in the Jaws.
e

3

exefore, the phyvsician need not expo

et

h s
he lens to potentially destructive sterili
po!

‘..J

immediately prior to implantation. Rlter:
holder may be packaced as & separate unit.

The above-manticned purpcses and ccerations
of the invention are more readily zooarent when read
in conjunction w1th the followinc ésscription oI the
drawings, and the detailed discussion of the preferred
embodiment of the present invention

Brief Description of the Drawi incs

FIGURE 1 is a top plan view of the foxrceps
of the invention showing the jaws in an open position;

ow
FIGURE 2 is a top plan view of the arparatus
e

FIGUEE 3 is a2 cross—-secticnzl view
apparatus of FIGURE 2 taken along line ~-%'; and
FICUSE 4 is = gide view cf the ecrarezus of

/”
/

n:E‘“‘\i\LLo/
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Detziled Description of the Drawincs
FIGURES 1 through 4 show the preferred embodi- :

ment ané best mode of the invention. The lens holder,

o

fu
g
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[s])

generally indicated at 10, comprises
jaws 12, a fulcrum 14 separating the ‘zaws 12, andé an
extension 18 of each of the two jaws 12 extending
from the fulcrum 14. The two jaw extensions 1
to form-handle 22 at an intecgral connection 19. The
extensions 18 meet at a distance from fulcrum 14 which
ranges from 1.25 to 1.75 inches and is preferably 1.375
inches. Thus, the twc extensions 18 are separzted Irom
each other allowing fincer pressure cn the jaw extensions
18 to push the jaw extensions 18 toward each other into
contact with one znother.

The face of each opposing jaw 12 defines an
arcuate slot 16, the radius of which corresponds to the

endeé to be held by
the jaws 12. F¥hen the jaws 12 are in their normal closed
ﬁosition as is illustrated in FIGURE 2, a typiczl intraocular
lens 20 may be hel within the slots 16 of the
jaws 12 without pressure on the lens 20. FIGURE 3 shows
a cross-section of the jaws 12 and lens 20 taken at line
t hY

2a-a' of FIGURE 2, andé shows that
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12 which surround the slots 1

the lens 20 from moving to the right or to the left.

is normally open less than the diameter
E=

that lens 20 may noct £all cut of

FIGURE 1 shows the manner in which the lens
20 may be released from the jaws 12 when ths lens is =
placed within the eve during z surcicel operation. The
jaw extensions 18 are depressed by finzsr pressure toward
one znother ané mav contact cone anothsr. Fressure on

e o @ 10 simtma Ehma Smtce 17D - -~
cftensions L3 rLtates tone ja&ws li Zrounc I.crum

aw

(/N
0]
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e
20 is less than th
o

hat the lens has been released,

t
and is not damaging to the lens 20 or the lens holder

10. Positive feedback of this sort is extremely valuable
to a physician in surgical procedures such as intraocular

lens placement where both the lens and the tissues involved

are small, and the physician's ability to view the surgical

site is limited.

Contact of the jaw extensions
jaws 12 from opening so wice a
rissue throuch which the lens holder 1C

surgery. :
URE 4 shows the angle at which the jaws

- — rd

0]

FI
12 are mounted with respect to the jaw extensions 18
and handle 22. The placement of jaws 12 at an acute
angle to the line of Zaw extensions 18 and handle 22

allows the physician to mansuver more accurate ly within

-

s
-

[o1}

;culd a streicght lens.

)

anl

P
-

+he confines of the human eye
zace of ten degrees

=

3

=
-

H

This ancle preferaply falls within I
i 4 <
. - € ‘ - .
to fifty degrees. The angled construc +ion allows placement

of the lens without prving either the cornez or the iris

during its insertion.
The lens holéer is tvpically formed by injection

molding of a thermoplastic which is rigid or semi-rigid

and sufficiently flexible to allow jaw and extension

movement in the shape and size recguired. uch plastics

include high density polyethylene, polyoro ooylene, filled

etyl, polystyrene, :ES polymers and
e

c
nvlon. In the preferrsd embodirant, ns lens holder

is made of fiberclas-filled polvecety
give maximum strength with minimal wvolu—es, and zllow

1. ,‘
Yool

N\ 7
;7[\3\-. -r‘vf‘\ /
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the jaw extensions 18 to resist normal finger pressure
and prevent accicdental opening of the jaws., Thus, the . .
lens holder thus gives the maximum fingsr control and "
requires sufficient force to open the jaws while being .

easy to manipulate with respect to rotaztiocn. TFurthermore,
the constructional distances of the lens holder are such
that macnification of movement does not occur.
Typically, the lens holder 10 is sterilized
immediately after manufacture and then packaged in an
air-tight plastic envelope wrapper with a sterilized

lens 20 placeé between jaws 12. This enzbles the physician

m
(=]
®
W
0
N
o
%
.
'
o
'.l
s}

to avoid the step of placing or ¢grasping
jaws 12 of the lens holder which could zllow the lens
to pop out of the holder in an undesirable locetion or
cause damace to the lens. FHowever, there mzay ke surgical
situations in which it is cdesirable to have the lens
heolder 10 packaged separztely from the lens 20.

¥nile the preferred embodiment oZ. the invention
has been disclosed, it is understood that the invention
is not limited to such &n erbodiment, since it may be

otherwise erbodied in the score of the aspendsd claims.
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what is Claimed is:

1. 2n intraocular lens holder comprising first
and secondé jaw members, a fulcrum, ané z handle; each
of said first and second jaw merbers being attached to
said fulcrum and spaced zpart from one another, said
jaw members being adapted to selectively holdé and re-
lease a lens, said handle comprising first ané second
extensions of said first and second jaw members connected
together, said extensions being substantially identical
+o each other and spaced apart from one another for a
predetermined distance -from said fulcrum, said extensions
being united at a distance from szid fulcrum.

2. 2 lens holder as clzimed in claim 1, wherein

FaY
caid extensions are united at a distance from said fulcrum

ranging from 1.25 to 1.75 inches.

laim 2, wherein
i

id fulcrum

[N
n

3. Z lens holder as clzimed in
S 2N

ione are united at a 4

4. 2 lens holéer as cleimed in claim 1 wherein

each of said first and second jaw msmbers define an inner

face, sazid inner faces of said first anc seconé jaw members

being spaced zpart a distance less +han the diameter
a

ces further

of an intraocular len

, each of szid inner £
s

s
defining an arcuate slot adapted to hold aid intraocular

lens.

5. 2z lens holéer as cleimad in claim 4, whereln
said extensions are flexikle allcowiIng them TO b2 scusezed
toward cne another *hereky moOving szid Iirst ani second

T
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jaw members apart from one another to release said intra-

ocular lens. .

6. A lens holder as clazimed in claim 5 wherein &

said extensions are flexibly veable to contact one

ol

me
znother between said fulcrum and an integral end connector
means, said contact area forming a stop te limit the

maximum separation of said first and second jaw menbers.

7. 2 lens holéer zs claimed in claim 1, wherein
said first and second jaw mermbers intersect a line drawn
through the axis of said extensions to define an acute

angle. -

8. 2 lens holder zs claimed in cl
e

a
said acute angle ranges from ten degrees to fifty degrees.

N - - - s . » - -
9. 2 lens holder as claimed in claim 1, wherein

said lens holder is an integrally formed apparatus.

10. 2 lens holder as claimed in clazim 4, wherein
said jaw members are curved toward each other so that
the distance between the ends of the jaw members is less

than the diameter of the lens.

11. 2Zn intraoculzr lens holder comprising
first and seconé jaw members, a fulcrum, and a handle;
each of said first ané second jaw members being attached

to said fulcrum zné spaceé apart from one another, each .

of said first ané second jew me=bers defining an inner =
face, said inner fzces of szid first and second jaw merbers
being spaced acart a <Zistance less than the diameter

of an intraocular lzns, each cf szid inner faces further
defining a chanrnel zdzpted ic hold said intraocular lens,
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said handle comprising first ané second extensions of

xtensions having

M

said first and second jaw mermlers, said
at least some portions spaced ap om one another,
i a

and extending away from sai e ranging

c
from 1.25 to 1.75 inches, s en being connected
together at a distance from said fulcrum an

an angle with said jaw members.

12. An zpparatus as claimed in claim 4, wherein

caid arcuate slots are of a radius egual to the radius

of an intraocular lens.

13. An intraocular lens implantation apparatus

comprising a packaged intraocular lens ané a lens holder,

sai@ lens holder comprising first and second jaws, a
fulcrum, ané a handle; said jaws being spaced apart
=2

2 distance less than the diam r of said intraocular

e

Ped - . ’ * .
lens, each of saiéd jaws cerinlng &n inner face, each
of said inner faces further éeiini

intraocular lens; each of szid jaws

to sai@ fulcrum ané having zn extension beyond said fulcrum
a

to form said handle,, each oz i@ extensions being spaced

s
apart from one zanother for &z nredetermined distance and
P T

said extensions

n

joined together by connecting mean

t

to open said first

®
H

¢

being adapted to be pressed togeth
and second jaw members to relezse szié intraocular lens,
said extensions having inner surfaces which act as limiting
means to limit the outwzrd extension of said opened jaw

members.

14. 2n apparztus as claimed in claim 13, wherein
czid first and seccnd jaw members znd said extensions
e

i
in the rance o ten desgrees to
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15. 2An apparatus as claimed in claim 13, wherein
s

said extensicns extend from

(¢}
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s
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O
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by
o 0
la

s
1.25 o 1.75 inches before bein

16. An apparatus as claimed in claim 13, wherein

said extensions are zdapted to contact each other to

1imit the maximum opening of said first and second jaws.

17. 2n apparatus as claimed in claim 13, wherein

2id slots are arcuate and surrouné edge portions of

intraocular lens to prevent said lens from escaping

n 0
f

[

(ol

n
W]
[
o7}

jaws which are curved toward each other.

»
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