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(57) ABSTRACT 

An intraocular lens injection system comprising an injecting 
device and cartridge. The cartridge comprises a lens holding 
portion and an outer sleeve portion. The invention includes 
a method of pre-loading the injecting system, particularly 
the cartridge, to reduce the amount of packaging, prevent 
damage to the intraocular lens during packaging and ship 
ping, alloW the pre-loaded injecting cartridge to be auto 
claved as a unit, and eliminate the step of loading the 
cartridge With the intraocular lens by the end user to prevent 
potential damage during this step. 
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METHOD PRELOADING A DEFORMABLE 
INTRAOCULAR LENS INTO INJECTING 

APPARATUS FOR STORAGE AND/OR SHIPMENT 

RELATED APPLICATION(S) 

[0001] This is a continuation-in-part of US. patent appli 
cation entitled “INTRAOCULAR LENS INSERTION SYS 
TEM”, Ser. No. 07/953,251 ?led on Sep. 30, 1992, noW 
abandoned; US. patent application entitled “METHODS 
OF IMPLANTATION OF INTRAOCULAR LENS”, Ser. 
No. 08/195,717 ?led on Feb. 14, 1994, noW pending; US. 
patent application entitled “HINGELESS INTRAOCULAR 
LENS MICROCARTRIDGES, Ser. No. 08/196,855 ?led on 
Feb. 15, 1994, noW pending; US. patent application entitled 
“INTRAOCULAR LENS MICROCARTRIDGE, Ser. No. 
08/197,604 ?led on Feb. 17, 1994, noW pending, US. patent 
application entitled “METHOD FOR THE SURGICAL 
IMPLANTATION OF A DEFORMABLE INTRAOCULAR 
LENS IN THE EYE”, Ser. No. 08/220,999 ?led on Apr. 1, 
1994, noW pending, and US. patent application entitled 
“INTRAOCULAR LENS INJECTION SYSTEM”?led on 
May 10, 1994, noW pending, and all fully incorporated by 
reference herein. 

FIELD OF THE INVENTION 

[0002] This invention relates to an intraocular lens inser 
tion system having one or more disposable components, in 
particular an intraocular injection system comprising tWo 
separate main components including a disposable injecting 
device and a disposable cartridge. 

BACKGROUND OF THE INVENTION 

[0003] The intraocular lens injection system currently 
being sold and marketed by STAAR Surgical Company of 
California has gain Widespread acceptance in the ?eld of 
intraocular lens replacement. The current system utiliZes an 
injector made of titanium so that the unit can be autoclaved 
and reused numerous times. The components of the titanium 
injector are machined from bar stock to a high degree of 
accuracy according to current speci?cations, and then the 
components are assembled into the ?nal injector unit. The 
cost of the materials, and labor costs involve With machining 
and assembly are substantial providing an incentive to seek 
less expensive alternatives. Further, the steps of cleaning and 
autoclaving the injector unit betWeen operations is a time 
burden and nuisance to busy surgeon practitioners having 
back-to-back operation schedules. In addition, the injector 
must be properly autoclaved to ensure complete cleaning 
and steriliZation to prevent spread of diseases causing eye 
infections or other infectious diseases, prevent transmission 
of body ?uid and prevent resulting liability problems to 
surgeon practitioners. These any other considerations have 
led to the development of the present invention. 

SUMMARY OF THE INVENTION 

[0004] An object of the present invention is to provide a 
disposable intraocular lens insertion system. 

[0005] A second object of the present invention is to 
provide one or more disposable components of an intraocu 
lar lens insertion system. 

[0006] A third object of the present invention is to provide 
a disposable intraocular lens insertion system comprising 
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tWo main separate components including a disposable inject 
ing device and disposable cartridge. 

[0007] A fourth object of the present invention is to 
provide a disposable injecting device for an intraocular lens 
injection system. 

[0008] A ?fth object of the present invention is to provide 
a disposable cartridge for an intraocular lens injection sys 
tem. 

[0009] A sixth object of the present invention is to provide 
a disposable cartridge having a doWnWardly tapering pas 
sageWay for further folding the intraocular lens as it moves 
through the cartridge. 

[0010] A seventh object of the present invention is to 
provide a disposable cartridge unit including a disposable 
cartridge containing a preloaded foldable intraocular lens. 

[0011] A eighth object of the present invention is to 
provide a tWo-piece disposable cartridge system comprising 
a lens holding portion and a sleeve portion. 

[0012] Aninth object of the present invention is to provide 
an intraocular lens injecting system comprising a cartridge, 
Which front loads and locks to a injecting device. 

[0013] Atenth object of the present invention is to provide 
an intraocular lens injecting system having a pre-loaded 
intraocular lens for storage and shipment. 

[0014] An eleventh object of the present invention is to 
provide an intraocular lens injecting system comprising an 
injecting device and cartridge With an intraocular lens pre 
loaded in the cartridge for storage and shipment. 

[0015] These and other objects can be achieved by various 
embodiments of the present invention. Speci?cally, one or 
more components of the intraocular lens insertion system 
according to the present invention are disposable. Prefer 
ably, the entire system excluding the intraocular lens itself is 
disposable to provide the full advantages according to the 
present invention. 

[0016] The components of the intraocular lens insertion 
system according to the present invention must Withstand 
steriliZation methods, in particular autoclaving, in order to 
be practically utiliZed. Preferably, the components of the 
intraocular lens insertion system according to the present 
invention are made from plastic, most preferably autoclav 
able plastic (i.e. plastic having a melting point above 
approximately 121 degree Celsius) such as polysulfone, 
polycarbonate, nylon-66, TEFLON and KYNAR that can 
Withstand the conditions of high temperature and pressure 
inside conventional autoclaving units. Further, the use of 
plastic alloWs the components of the intraocular injection 
system to be injection molded and quickly assembled sig 
ni?cantly reducing cost in the construction thereof verses a 
stainless steel injector. 

[0017] An embodiment of the disposable injection system 
comprises tWo separate main components including an 
injecting device having a barrel With a cartridge receiver for 
accommodating a cartridge, and a cartridge for accommo 
dating a foldable intraocular lens. The injecting device 
preferably includes a cylindrical barrel having one end open, 
and an opposite end ?tted With a movable plunger. Speci? 
cally, the end ?tted With the movable plunger is provided 
With a guide for de?ning a passageWay for accommodating 
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the movable plunger. The guide is preferably molded as part 
of the inside of the cylindrical barrel, however, alternatively 
can be made as a separate piece and then assembled in some 
suitable manner inside the cylindrical barrel. 

[0018] The guide preferably is con?gured to alloW sliding 
movement of the movable plunger in a longitudinal direction 
With relation to the cylindrical barrel, hoWever, not alloWing 
rotational movement of the movable plunger With respect to 
the cylindrical barrel. For example, the guide is provided 
With a keyWay preventing relative rotation. In one preferred 
embodiment, the passageWay through the guide has a pas 
sageWay With a cross-sectional shape matching a movable 
plunger preventing relative rotation. 

[0019] The open end of the cylindrical barrel provides a 
cylindrical shaped receiver for accommodating the cartridge 
containing the intraocular lens. Further, the open end of the 
cylindrical barrel is provided With means for connecting and 
securely retaining the cartridge inside the front open end of 
the cylindrical barrel. For example, a snap ?t connection is 
provided betWeen the cylindrical barrel and cartridge so that 
When the cartridge is inserted in the end of the cylindrical 
barrel these components snap ?t together forming a secure 
connection. Alternatively or in addition, an interference type 
connection can be provided betWeen the open front end of 
the cylindrical barrel and the cartridge so that these com 
ponents are securely connected together When inserting the 
cartridge into the open end of the cylindrical barrel. The 
interference connection can be provided by siZing the outer 
dimensions of the cartridge slightly greater than the inner 
dimension of the open end of the barrel. Further, one or both 
components can have tapering outer surfaces or taps that 
interfere With each other to provide the interference type 
connection. 

[0020] One end of the plunger is provided With a manipu 
lating tip for making contact With the intraocular lens, 
forcing the intraocular lens from the cartridge, and manipu 
lating the intraocular lens inside the eye, and an opposite end 
provided With means for actuating the plunger. The opposite 
end can be provided With a freely rotating ?nger tip gripping 
device to alloW a user to exert suf?cient pressure on the end 
of the plunger to controllably force the intraocular lens from 
the cartridge. For example, the ?nger tip gripping device is 
provided With a ?uted exterior surface to facilitate gripping 
thereof, and a through hole having a predetermined siZe. The 
end of the plunger component is provided With an extension 
having a hooked end that can be forced into and through the 
through hole in the ?nger tip gripping device providing a 
snap connection betWeen these components, and also alloW 
ing free rotation betWeen these components. 

[0021] The manipulating end is faceted in a particular 
manner to prevent damage to the intraocular lens, particu 
larly the trailing haptic, during the step of forcibly pushing 
the intraocular lens through the noZZle of the cartridge and 
into the eye. 

[0022] The disposable cartridge can have a variety of 
con?gurations. A preferred embodiment according to the 
present invention involves a tWo-piece cartridge system. A 
lens holding portion of the disposable cartridge is de?ned by 
an outer cylindrical surface having a Wall portion partially 
removed along the upper length of a body portion thereof 
de?ning a longitudinal access opening into the lens holder 
portion. The loWer side of the body portion is provided With 
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a groove and tWo ramp type catches provided to de?ne a 
snap ?t connection With a cantilever spring as part of the 
outer cylindrical sleeve portion to be described in detail 
beloW. 

[0023] The lens holder portion is provided With an inner 
surface having a C-shaped cross-sectional shape. Further, at 
the end of the lens holder portion opposite to the noZZle 
portion, a groove is provided in the inner surface to accom 
modate a trailing haptic When the intraocular lens is loaded 
inside the cartridge. In addition, the inside surface of the lens 
holder portion is provided With a pair of longitudinal pro 
trusions running along the inside edges of the longitudinal 
access opening in the lens holder portion serving to secure 
the edges of the loaded foldable intraocular lens to prevent 
inadvertent movement or dislodging of the intraocular lens 
from the cartridge and used as guides to slide the lens and 
fold it during the advancement of the plunger forWard. 

[0024] The lens holder portion includes a noZZle portion, 
having a oral-shaped cross-sectional inner Wall, disposed at 
one end of the body portion forming a one-piece plastic 
molded construction. Importantly, the passageWay through 
the body portion is continuous and transitions With the 
passageWay through the noZZle portion. Speci?cally, the 
inner Wall de?ning the passageWay through the body portion 
is continuous and smoothly transitions With the inner Wall 
de?ning the passageWay through the noZZle portion. At the 
transition betWeen the body portion and noZZle portion is a 
tapering transition portion having doWnWardly tapering Wall 
surfaces, since the inner Width dimension of the C-shaped 
cross-sectional passageWay through the body portion is 
Wider than the inner Width dimension of the oval-shaped 
cross-sectional passageWay through the noZZle portion. 

[0025] An intraocular lens is loaded into the cartridge by 
resting the lens on top of the body portion so that it bridges 
the sides of the longitudinal opening in the open passageWay 
of the body portion. TWeeZers or some other suitable 
manipulating instrument is used to press against the center 
of the intraocular lens in a doWnWard direction so that the 
intraocular lens bends in the center along the longitudinal 
opening With the sides of the opening acting as guides for 
supporting outer edges of the intraocular lens. The intraocu 
lar lens is forced doWnWardly until it is fully loaded into the 
body portion in a folded con?guration, speci?cally, a 
C-shaped folded con?guration matching the C-shaped cross 
section inner Walls of the body portion. In the embodiment 
of the cartridge having foldable portions, the intraocular lens 
can be loaded ?at into the cartridge and folded into a 
C-shaped con?guration as it is being loaded into the inject 
ing device. 

[0026] The tWo-piece cartridge system includes a sleeve 
portion, preferably a cylindrical or oval shaped sleeve por 
tion, that surrounds the body portion of the lens holding 
portion. The cylindrical sleeve portion has an outer cylin 
drical surface to be received Within the open end receiver of 
the cylindrical barrel of the injector. The cylindrical sleeve 
portion can be provided With a longitudinal protrusion or 
key to be received Within a longitudinal groove or keyWay 
inside the open end receiver of the cylindrical barrel of the 
injector. This arrangement prevents rotation of the lens 
holder portion Within the cylindrical sleeve portion. 

[0027] The Wall of the cylindrical sleeve portion is pro 
vided With a pair of set apart slits extending in the longitu 
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dinal direction of the cylindrical sleeve portion de?ning a 
cantilever spring provided With a hooked end or catch that 
cooperates With the pair of ramp type catches provided in the 
groove in the loWer side of the lens holder portion of the 
cartridge de?ning the snap ?t connection therebetWeen. 
Speci?cally, the catch of the cantilever spring of the cylin 
drical sleeve portion cooperates With one catch in the groove 
in the lens holder portion to prevent the cylindrical sleeve 
portion to be removed from the lens holder portion. In this 
position, the cartridge is in a con?guration for loading the 
intraocular lens into the cartridge. When the cartridge is 
closed after loading the intraocular lens into the lens holding 
portion, the catch of the cantilever spring of the cylindrical 
sleeve portion cooperates With the other catch in the groove 
in the lens holder portion to lock the cylindrical sleeve 
portion in the closed position on the lens holder portion. 

[0028] The present invention includes the concept of pre 
loading the intraocular lens in the injection system. Speci? 
cally, a potentially preferred method of making and selling 
intraocular lens is to pre-load the intraocular lens in the 
injection device for purposes of storage and shipping. For 
eXample, the intraocular lens can be manufactured, and then 
placed inside the injecting device or cartridge (i.e. inside 
injecting system) prior to being packaged and shipped to a 
customer. This method reduces the amount of packaging by 
not requiring separate packages for the intraocular lens and 
the cartridge and/or injecting device. Further, the cartridge 
and/or injecting device protects the intraocular lens during 
the process of packaging, shipping and other handling, and 
eliminates the step of loading the intraocular lens into the 
cartridge and/or injecting device that could potentially cause 
damage thereto. 

[0029] This method Would alloW the cartridge and/or 
injecting device and pre-loaded intraocular lens to be auto 
claved together prior to injection of the intraocular lens. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] FIG. 1 is a perspective vieW of a preferred embodi 
ment of the intraocular lens injection system according to 
the present invention. 

[0031] FIG. 2 is a side longitudinal cross-sectional vieW 
of the intraocular lens injection system shoWn in FIG. 1. 

[0032] FIG. 3 is a longitudinal side cross-sectional vieW 
of the cylindrical barrel of the intraocular lens injection 
system shoWn in FIG. 2. 

[0033] FIG. 4 is a transverse cross-sectional vieW through 
the movable plunger, guide, and cylindrical barrel, as indi 
cated in FIG. 2, to illustrating the movable plunger guiding 
arrangement. 

[0034] FIG. 5 is a longitudinal side elevational vieW of the 
plunger portion having the manipulating tip. 

[0035] FIG. 6 is a transverse cross-sectional vieW of the 
plunger portion, as indicated in FIG. 5. 

[0036] FIG. 7 is a transverse cross-sectional vieW of the 
plunger portion, as indicated in FIG. 5. 

[0037] FIG. 8 is a transverse cross-sectional vieW of the 
plunger portion, as indicated in FIG. 5. 

[0038] FIG. 9 is an end elevation vieW of the manipulating 
tip of the plunger portion shoWn in FIG. 5. 
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[0039] FIG. 10 is a longitudinal side elevational vieW of 
the plunger portion that connects to the plunger portion 
shoWn in FIG. 5. 

[0040] FIG. 11 is an end elevational vieW of the plunger 
portion shoWn in FIG. 10. 

[0041] FIG. 12 is a transverse cross-sectional vieW of the 
plunger portion, as indicated in FIG. 10. 

[0042] FIG. 13 is a transverse cross-sectional vieW of the 
plunger portion, as indicated in FIG. 11. 

[0043] FIG. 14 is a cross-sectional vieW of the gripping 
device to be connected to the plunger, as shoWn in FIG. 2. 

[0044] FIG. 15 is a side elevational vieW of the gripping 
device shoWn in FIG. 14. 

[0045] FIG. 16 is an end elevational vieW of the gripping 
device shoWn in FIG. 14. 

[0046] FIG. 17 is a perspective vieW of a preferred 
cartridge according to the present invention. 

[0047] FIG. 18 is a perspective vieW of the lens holding 
portion of the preferred cartridge shoWn in FIG. 17. 

[0048] FIG. 19 is a is a longitudinal side elevational vieW 
of the lens holding portion shoWn in FIG. 18. 

[0049] FIG. 20 is a top planar vieW of the lens holding 
portion shoWn in FIG. 18. 

[0050] FIG. 21 is a transverse cross-sectional vieW of the 
of the lens holding portion, as indicated in FIG. 19. 

[0051] FIG. 22 is a transverse cross-sectional vieW of the 
lens holding portion, as indicated in FIG. 19. 

[0052] FIG. 23 is an end elevational vieW of the end of the 
lens holding portion as indicated in FIG. 19. 

[0053] FIG. 24 is a perspective vieW of the sleeve portion 
of the preferred cartridge shoWn in FIG. 17. 

[0054] FIG. 25 is another perspective vieW of the sleeve 
portion of the preferred cartridge shoWn in FIG. 17. 

[0055] FIG. 26 is a longitudinal cross-sectional vieW of 
the sleeve portion shoWn in FIG. 24. 

[0056] FIG. 27 is longitudinal side elevational vieW of the 
sleeve portion shoWn in FIG. 24 With ghost images of the 
guiding surfaces of the protrusion located inside the sleeve 
portion. 

[0057] FIG. 28 is an end elevational vieW of the of the 
sleeve portion, as indicated in FIG. 27. 

[0058] FIG. 29 is an exploded partial end elevational vieW 
of the sleeve portion shoWn in FIG. 27. 

[0059] FIG. 30 is another perspective vieW of the lens 
holding portion shoWing the longitudinal groove in the Wall 
of the lens holding portion With a pair of ramp catches. 

[0060] FIG. 31 is an end elevational vieW of the preferred 
cartridge shoWn in FIG. 17 revealing the detailed con?gu 
ration of the lens guiding surfaces inside the cartridge. 

[0061] FIG. 32 is a longitudinal cross-sectional vieW of 
another embodiment of an injecting device according to the 
present invention. 
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DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0062] The term intraocular lens injection system accord 
ing to the present invention is used to de?ne tWo separate 
main components including an injecting device and a car 
tridge. The injecting device includes a cartridge receiver for 
accommodating a cartridge, and the cartridge is con?gured 
to accommodate a foldable intraocular lens. The foldable 
intraocular lens is ?rst loaded into the cartridge, and then the 
cartridge is loaded into the injecting device providing an 
intraocular lens injection system readied for conducting the 
implantation operation. 

[0063] The term disposable in the conteXt of the present 
invention is to indicate that the one or more components of 
the intraocular lens injection system according to the present 
invention can be readily discarded after use due to the 
ineXpensive nature of the design, construction, and materials 
of the components. The use of disposable components 
provides a variety of convenience factors such as preloading 
disposable cartridges With foldable intraocular lens, 
improved handling characteristics, reducing Weight, and 
most importantly ensuring a high level of sterility protecting 
the patient from disease. 

[0064] A preferred embodiment of the intraocular lens 
injection system 10 according to the present invention is 
shoWn in FIG. 1. The intraocular lens injection system 
comprises tWo main components including an injecting 
device 12 and a cartridge 14. 

[0065] The injecting device 12 comprises a cylindrical 
barrel 16 having a cartridge receiver 18 located at one end 
thereof, as shoWn in FIG. 2. The barrel 16 can have other 
suitable cross-sectional shapes, hoWever, a cylindrical 
shaped barrel is particular suitable for making, assembling, 
and utiliZing the injecting device 12. The cartridge receiver 
18 accommodates the cartridge 14, Which is securely con 
nected to the injecting device 12 When inserted into the 
cartridge receiver 18. For eXample, an interference type 
connection can be provided betWeen the injecting device 12 
and cartridge 14 by making one or more outer dimensions of 
the cartridge 14 slightly larger than one or more inner 
dimensions of the cartridge receiver 18. Alternatively or in 
addition, a snap type connection can be provided betWeen 
the injecting device 12 and cartridge 14. Further, either or 
both type of connections can be made so that the cartridge 
is either removable or non-removable after insertion into the 
cartridge receiver 18. Preferably, the injecting device 12 and 
cartridge 14 are designed so that the cartridge 14 can not be 
rotated Within the cartridge receiver 18 to prevent any 
relative movement therebetWeen Which can detract from the 
manipulating characteristics of the intraocular lens injection 
system. 

[0066] The design of the cylindrical barrel 12 itself is 
shoWn in FIG. 3. The barrel comprises a portion 12a having 
thicker Walls to provide structural strength against bending 
in the longitudinal direction, and a portion 12b having 
thinner Walls de?ning the cartridge receiver 18. An inner 
edge 18a at the transition betWeen the portions 12a and 12b 
de?nes a stop for the cartridge 14 When inserted into the 
cartridge receiver 18. 

[0067] The injecting device 12 further includes a movable 
plunger 20 disposed Within the cylindrical barrel 16. Spe 
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ci?cally, the movable plunger 20 is movable disposed Within 
the cylindrical barrel for movement forWard or backWards 
With respect to the longitudinal direction of the cylindrical 
barrel 12. The movable plunger 20 includes a manipulating 
tip 22 for engaging With the intraocular lens for forcing the 
intraocular lens from the loaded cartridge 14. In the 
intraocular lens injection system 10, the plunger 20 com 
prises tWo plunger portions 20a and 20b, as shoWn in FIGS. 
2, 5 and 6. The tWo portions 20a and 20b can have a 
one-piece construction, or can be made as tWo separate 
pieces connected together is some suitable manner. 

[0068] The detailed design of the plunger portion 20a of 
the movable plunger 20 is shoWn in FIGS. 5 to 9, and the 
detailed design of the plunger portion 20b of the movable 
plunger 20 is shoWn in FIGS. 10 to 13. 

[0069] The plunger portion 20a includes a connector por 
tion 21a (FIG. 5) for connecting With a connector portion 
21b (FIG. 10) of the plunger portion 20b. Preferably, an 
interference type connection and/or snap ?t type connection 
is provided by the connector portions 21a and 21b to 
facilitate assembly. In the embodiment shoWn, a keyWay 
type connection is provided by the ?at surfaces 21a‘ of the 
connector portion 21a (FIG. 6) cooperating With the ?at key 
surface 21b‘ of the connector portion 21b (FIG. 13). The 
keyWay type connection prevents relative rotation betWeen 
the plunger components 20a and 20b after the plunger 20 is 
assembled. 

[0070] The detail design of the manipulating tip 22 is 
shoWn in FIG. 9. The manipulating tip 22 is de?ned by a 
plurality of facets for manipulating the intraocular lens from 
the cartridge and in the eye. Speci?cally, the manipulating 
tip comprises a curved surface facet 22a, curved surface 
facet 22b, concave surface facet 22c, upper protrusion facet 
22d, and loWer protrusion facet 226. 

[0071] In the preferred embodiment of the intraocular lens 
injection system 10, the movable plunger 20 is slidably 
disposed Within the cylindrical barrel 12. Speci?cally, a 
guide 24 is disposed Within the cylindrical barrel 12, Which 
guide 24 is provided With a passageWay 26 for slidably 
supporting the movable plunger 20. In the embodiment 
shoWn, the inner dimensions of the passageWay 26 of the 
guide 24 are slightly greater than the outer dimensions of the 
movable plunger 20 to provide the guide arrangement. 
Further, the cross-section shape of the passageWay 26 is 
preferably made the same as the cross-sectional shape of the 
movable plunger 20 (i.e. matching shapes) to enhance a 
close tolerance ?t therebetWeen to improve sliding accuracy. 
More preferably, the cross-sectional shapes of the passage 
Way 26 of the guide 24 and the movable plunger 20 are 
interlocking to prevent relative rotation betWeen the cylin 
drical barrel 12 ?Xed to the guide 24 and the movable 
plunger 12, again to enhance the manipulating characteris 
tics of the intraocular lens injection system 10. For eXample, 
the cross-sectional shapes of the passageWay 26 of the guide 
24 and the movable plunger 20 can be cross-shaped to 
provide an interlocking arrangement, as shoWn in FIG. 4. 

[0072] In the embodiment shoWn in FIG. 2, the guide 24 
is part of the cylindrical barrel 12. For eXample, the cylin 
drical barrel 12 can be injection molded from plastic to 
include the guide 24 as a one-piece unit. Alternatively, the 
guide 24 can be made as a separate piece, and then 
assembled inside the cylindrical barrel 12. Further, in the 



US 2001/0041897 A1 

embodiment shown, the guide 24 is provided at one end of 
the cylindrical barrel 12, hoWever, the guide 24 can be 
located at a position inside the cylindrical barrel 12 aWay 
from the end of the cylindrical barrel 12. 

[0073] The movable plunger 20 is provided With a ?nger 
tip gripping device 28 located at an end opposite to the 
manipulating tip 22. The gripping device 28 is preferably 
connected in a freely rotating manner With the end of the 
plunger 20, hoWever, a non-rotating type connection can 
also be utiliZed. 

[0074] In the preferred embodiment of the intraocular 
injection system 10, the gripping device is essentially cylin 
drical-shaped, and having an inner diameter slightly greater 
than the outer diameter of the cylindrical barrel 12 to alloW 
an end portion of the cylindrical barrel 12 to be accommo 
dated inside the gripping device 28 When the movable 
plunger 20 is moved toWards the right in FIG. 1. The outer 
surface of the gripping device can be ?uted to increasing the 
gripping ability by a user’s ?nger tips. 

[0075] The gripping device 28 is provided With an end 
portion 30 having a passageWay 32 for accommodating a 
protrusion 34 having a hooked end portion 35 of the mov 
able plunger 20. Speci?cally, the hooked end portion 34 is 
provided With a conical tapering surface 35a having a lip 
35b (FIG. 11) With a slightly greater diameter than the 
passageWay 32 in the end portion 30 to provide a snap ?t 
connection therebetWeen. Thus, the gripping device 28 can 
be easily assembled onto the movable plunger 20 by forcing 
the hooked end portion through the passageway 32. 

[0076] The detailed design of the gripping device 28 is 
shoWn in FIGS. 14 to 16. 

[0077] In FIG. 14, the passageWay 32 in the end portion 
32 of the gripping device 28 is provided With a conical 
tapering surface 32‘ to facilitate entry of the hooked end 35 
of the plunger 20 into and through the passageWay 32 during 
assembly. The outside of the gripping device 28 can be 
provided With a plurality of longitudinal ribs 36 equally 
spaced around the perimeter of the gripping device 28, as 
shoWn in FIGS. 15 and 16. 

[0078] A preferred embodiment of the cartridge 14 is 
shoWn in FIGS. 17 to 28. 

[0079] The cartridge 14 comprises tWo main separate 
components including a lens holding portion 38 and a sleeve 
portion 38. The lens holding portion 38 is de?ned by a body 
portion 42 having a passageWay 45, and a noZZle portion 46 
having a passageWay 48, as shoWn in FIGS. 18 to 22. 

[0080] The body portion 42 is de?ned by a lens receiving 
portion 50 and a lens transition portion 52, as shoWn in FIG. 
20. The lens receiving portion 50 has a ?Xed cross-sectional 
siZe and shaped passageWay 45a (FIGS. 20 and 21). Spe 
ci?cally, the lens receiving portion 50 has a C-shaped cross 
section de?ning the open passageWay 44a that does not vary 
in shape or siZe along the length of the lens receiving portion 
50. Further, the lens transition portion 52 has a variable or 
doWnWardly tapering cross-sectional siZe and shape closed 
passageWay 45b (FIGS. 20 and 22). Speci?cally, the tran 
sition portion 52 initially has a C-shaped cross section 
de?ning the beginning of closed passageWay 45b and match 
ing passageWay 45a, hoWever, the shape changes from 
C-shaped (i.e. open passageWay design), to D-shaped (i.e. 
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closed passageWay design), to oval (i.e. closed passageWay 
design) along the length of the lens transition portion 52. 

[0081] The lens receiving portion 50 and an initial portion 
of the lens transition portion having a C-shaped cross section 
passageWay include a pair of gripping edge protrusions 54 
positioned on either side of opening 56 into passageWay 45a. 
The gripping edge protrusions 54 grip the outer edges of the 
folded intraocular lens once inserted into the lens receiving 
portion 50. 

[0082] The noZZle portion 44 is located at one end of the 
body portion 42. Preferably, the lens holding portion 38 
including the body portion 42 and noZZle portion 44 are a 
molded one-piece construction. 

[0083] The noZZle portion 44 having passageWay 48 has 
an oval-shaped cross-sectional shape. HoWever, the cross 
sectional siZe tapers doWnWardly from the body portion 42 
to the end of the noZZle portion 44 (See tapering passageWay 
48 in FIG. 22). 

[0084] The detailed design of the sleeve portion 40 is 
shoWn in FIGS. 24 to 29. 

[0085] The sleeve portion 40 is essentially cylinder 
shaped. Speci?cally, the inner diameter is approximately 
equal to the outer diameter of the cylindrical body portion 42 
of the lens holding portion 38. The cartridge 14 is assembled 
by inserting the body portion 42 of the lens holding portion 
into the sleeve portion 40 until the end of the sleeve portion 
contacts With the edge 58 (FIG. 19) of the lens holding 
portion 38. 

[0086] The sleeve portion 40 includes a cantilever spring 
60 having a catch 61 provided at the end thereof. The 
cantilever spring 60 is formed by providing a pair of parallel 
slits 62 in the Wall of the sleeve portion 40. Further, the 
cantilever spring 60 is thicker than the Wall of the sleeve 
portion 40 and eXtends along a portion of the outside thereof 
de?ning a protrusion 64 forming a keyWay With the cartridge 
receiver 18 of the cylindrical barrel 12 of the injecting 
device. 

[0087] The sleeve portion 40 is provided With a lens 
guiding protrusion 66 extending from the inner surface 
thereof into an upper portion of the passageWay 44 in the 
body portion 42. The lens guiding protrusion 66 is de?ned 
by a pair of doWnWardly tapering grooves 68, 68 (FIGS. 28 
and 29) positioned side-by-side de?ning a center protrusion 
70. Both the doWnWardly tapering grooves 68 having taper 
ing lens guiding surfaces 66a and center protrusion 70 
having tapering lens guiding surface 66b taper in such a 
manner as to close doWn the cross-sectional siZe of the open 
passageWay 45a through the body portion 38. 

[0088] An outer portion of the lens holding portion 38 is 
provided With a longitudinal groove 72 having a pair of 
engaging ramp type catches 74 and 76 located in the groove 
72, as shoWn in FIG. 28. The ramp type catches 74 and 76 
cooperated With the catch 61 of the cantilever spring 60 to 
lock the sleeve portion 40 onto the lens holding portion at 
tWo different locations. 

[0089] The detailed con?guration of the lens guiding 
surfaces inside the cartridge 14 is shoWn in FIG. 31. 

[0090] Another embodiment of the injecting device 110 is 
shoWn in FIG. 32. This embodiment is provided With an a 
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?ngertip gripping device and a thumb gripping device 128, 
as shown to enhance manipulating and using the device. 

[0091] The present invention includes the concept of pre 
loading the intraocular lens in the injection system. Speci? 
cally, a potentially preferred method of making and selling 
intraocular lens is to pre-load the intraocular lens in the 
injection device for purposes of storage and shipping. For 
example, the intraocular lens can be manufactured, and then 
placed inside the injecting device or cartridge (i.e. inside 
injecting system) prior to being packaged and shipped to a 
customer. This method reduces the amount of packaging by 
not requiring separate packages for the intraocular lens and 
the cartridge and/or injecting device. Further, the cartridge 
and/or injecting device protects the intraocular lens during 
the process of packaging, shipping and other handling, and 
eliminates the step of loading the intraocular lens into the 
cartridge and/or injecting device that could potentially cause 
damage thereto. 

[0092] This method Would alloW the cartridge and/or 
injecting device and pre-loaded intraocular lens to be auto 
claved together prior to injection of the intraocular lens. 

We claim: 
1. An intraocular lens insertion system for inserting an 

intraocular lens into the eye, comprising: 

an injecting device having a cartridge receiver; and 

a cartridge for accommodating the intraocular lens, said 
cartridge including a lens holding portion and a sleeve 
portion that can be connected together after inserting 
the intraocular lens into said lens holding portion of 
said cartridge to form an assembled cartridge. 

2. A system according to claim 1, Wherein said lens 
holding portion is de?ned by a body portion and a noZZle 
portion. 

3. A system according to claim 2, Wherein said lens 
holding portion includes an open passageWay for receiving 
the intraocular lens from the side of the lens holding portion, 
said open passageWay in said lens holding portion leading 
into a closed passageWay through said noZZle portion. 

4. A system according to claim 3, Wherein said lens 
holding portion is de?ned by a lens receiving portion and a 
lens transition portion, said open passageWay through said 
lens receiving portion of said lens holding portion having a 
open passageWay portion With a ?Xed cross-sectional shape 
and siZe, and said open passageWay through said lens 
transition portion of said lens holding portion having an 
open passageWay portion With a varying cross-sectional 
shape and doWnWardly tapering cross-sectional siZe. 

5. A system according to claim 4, Wherein said lens 
transition portion includes a closed passageWay portion 
connecting said open passageWay portion of said lens tran 
sition portion With said close passageWay through said 
noZZle portion. 

6. A system according to claim 1, Wherein said lens 
holding portion includes a lens receiving portion having a 
passageWay With a ?Xed siZe and shaped transverse cross 
section, and a lens transition portion having a passageWay 
With a doWnWardly tapering and varying shaped transverse 
cross-section. 
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7. A system according to claim 1, Wherein said injecting 
device and said cartridge are con?gured so that said car 
tridge is front loaded into said injecting device. 

8. A system according to claim 1, Wherein said cartridge 
locks into injecting device When loaded therein. 

9. A system according to claim 7, Wherein said cartridge 
locks into injecting device When loaded therein. 

10. A system according to claim 1, Wherein said injecting 
device and cartridge are made of readily disposable material. 

11. A system according to claim 1, Wherein said injecting 
device and cartridge are made of autoclavable material. 

12. Asystem according to claim 11, Wherein said injecting 
device is made of one or more materials selected from the 
group of polysulfone, polycarbonate, nylon-66, TEFLON, 
and KYNAR. 

13. A method of implanting an intraocular lens, compris 
ing the steps of: 

loading an intraocular lens into a cartridge having a 
partially open passageWay and a doWnWardly tapering 
cross-sectional siZed passageWay portion; 

covering the open passageWay portion; 

loading said cartridge into an injecting device; and 

forcing the intraocular lens through the doWnWardly 
tapering cross-sectional siZed passageWay of said car 
tridge to further reduce the outer dimensions of the 
intraocular lens to enable a reduction is the siZe of an 
incision in the eye. 

14. A method according to claim 13, Wherein said open 
passageWay portion is covered by a portion of said cartridge. 

15. A method according to claim 14, Wherein said open 
passageWay portion is covered by a separate portion of said 
cartridge. 

16. A method according to claim 13, Wherein said 
intraocular lens is pre-loaded in said cartridge for storage 
and shipment. 

17. A method of implanting an intraocular lens, compris 
ing the steps of: 

pre-loading an intraocular lens into an intraocular lens 
injecting system; and 

packaging said intraocular lens injecting system With said 
pre-loaded intraocular lens. 

18. A method according to claim 17, including the step of 
shipping said packaging to an end user. 

19. A method according to claim 17, including the step of 
autoclaving said pre-loaded intraocular lens injecting sys 
tem. 

20. A method according to claim 17, including the step of 
autoclaving said pre-loaded intraocular lens injecting sys 
tem. 

21. A method according to claim 17, Wherein said step of 
pre-loading said intraocular lens involves loading said 
intraocular lens into said cartridge. 


