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present invention relates to an intraocular lens insertion device suitable
for use in an intraocular lens insertion device used to inplant an
i ntraocul ar lens into an aphakic eye after cataract surgery. BACKGROUND ART
In cataract surgery, there has been wdely perfornmed a nethod in which an
opacified lens is renoved by neans of phacoenul sification (PEA), foll owed
by inplanting the intraocular lens into an eye as a replacenent for the
crystalline lens thus renoved. Such intraocul ar | ens conprises an optical
portion acting as a lens and a supporting portion that allows the
I ntraocular lens to be held in tBEAEPPYONWOSItioning the intraocul ar | ens
on an eye axis. Further, the intraocular |enses broadly include a hard
i ntraocul ar | ens whosengpk AORIUIRK LERR INSERTUSNOIERdmrd material such as
pol ymet hyl met hacryl ate or the like, and a soft intraocular |ens whose
optical portion is nmade of a SOfECﬁﬁi(F’ALﬂEI?JyCh as soft acrylic, silicone
or the Ilike. The hard intraoc ens is inserted into the eye
t hrough an incj,si 0 cor.nea ofr [ on is
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di ameter of the optical porti oBAGKERAANDARdertion through a further
smal | er incision becones possi ble when using a dedi cated insertion device.
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dedicated insertion device.

Narrowing the width of the incision reduces the burden imposed on a patient going
through the surgery, and the possibility of corneal astigmatism caused by the surgery as
well as incision infections. In this sense, the soft intraocular lens tends to be preferred.

An intraocular lens insertion device generally comprises an insertion device main
body and an insertion tube. Such insertion tube has been used mainly in a disposable
fashion in view of sanitation requirements., However, a type of insertion device that is
disposable as a whole has been available, in which the insertion device main body and the
insertion tube have a one-piece structure.

A type of disposable insertion tube that allows an operator or an assistant to place
the intraocular lens thereinside at the time of operation is generally called a cartridge, and is
made of synthetic resin such as polypropylene or the like. If the insertion tube is disposable,
the insertion device main body is generally made of a metal and can be used for multiple
times.

tal and

The operator injects into the cartridge an appropriate amount of a viscoelastic
substance such as hyaluronic acid or the like, and then, places the intraocular lens in a lens
placement section of the cartridge, followed by attaching to the insertion device main body



The operator injects into the cartridge an appropriate anount of a

vi scoel asti ¢ substance such as hyaluronic acid or the |like, and then,

pl aces the intraocular lens in a |l ens placenent section of the cartridge,
foll owed by attaching to the insertion device main body the cartridge in
whi ch the intraocul ar | ens has been placed. Then, the operator inserts

t hrough the aforenentioned incision into an eye a nozzle section provided
on an end of the cartridge, and rel eases the intraocular lens into an
eyeball froma discharge port of the nozzle section by pushing the
intraocular I'ens placed in the vicinity of a proximal end of the cartridge
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DISCLOSURE OF THE INVENTION

Problem to be solved by the invention

However, a circumferential edge of the optical portion of the intraocular lens to be
pushed by a plunger is extremely thin (often being 0.3mm or less). Further, the end of the
plunger is formed extremely small, since the intraocular lens is released from a small
discharge port of the nozzle of the cartridge. In this sense, there are problems that it is
extremely difficult to position the end of the plunger with respect to the circumferential
edge of the optical portion of the intraocular lens.

For example, if there is provided a larger lens insertion port of the cartridge so as
to make it easy to place the intraocular lens in the cartridge, the position of the intraocular



Problemto be solved by the invention However, a circunferential
edge of the optical portion of the intraocular lens to be pushed by a

pl unger is extrenely thin (often being 0.3mmor less). Further, the end of
the plunger is formed extrenely small, since the intraocular lens is

rel eased froma snmall discharge port of the nozzle of the cartridge. In
this sense, there are problens that it is extrenely difficult to position
the end of the plunger with respect to the circunferential edge of the
optical portion of the intraocular |ens. For exanple, if there is
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Furthernore, according to the invention described in a third aspect, a slit
I's provided on the aforenentioned | ens placenent section

Furthernore, according to the invention described in a fourth aspect

t hrough a sixth aspect, the aforenentioned insertion tube is a cartridge.
Ef fects of the invention The intraocular lens insertion device of
the present invention allows the intraocular lens to be easily placed and

i s capabl e of easily positioning the intraocular lens placed in the |ens

pl acenent section, thereby nmaking it possible to reduce the possibility of
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occurrence of scratches on or breakage of the intraccular lens when placing and releasing

the, intraocular lens.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a schematic view showing an overall structure of an intraocular lens
insertion device according an embodiment of the present invention.

FIG2 is a plan view showing the structure of a cartridge according to the
embodiment of the present invention.

FIG.3 is a diagram showing a method of inserting an intraocular lens into the
cartridge according to the embodiment of the present invention.

FIG.4 is a sectional view showing the cartridge according to the embodiment of the
present invention when viewed from a rear end thereof and when the intraccular lens is
placed therein.

FIG.5 is a top cross-sectional view of an insertion device main body according to
the embodiment of the present invention, showing a state in which the cartridge is secured
to the insertion device main body of the insertion device main body.

FIG.6 is a sectional view showing the cartridge according to the embodiment of the
present invention when viewed from the rear end thereof, and showing (a) a state in which
the cartridge has not yet been attached to the insertion device main body and (b) a state in
which the cartridge has been attached to the insertion device main body.

FIG.7 is a top cross-sectional view showing a rear end of a cartridge according to a
variation of the present invention, and showing (a) a state in which the cartridge has not yet
been attached to the insertion device main body and (b) a state in which the cartridge has
been attached to the insertion device main body.

FIGS8 is a top cross-sectional view showing a cartridge of a conventional
intraocular lens insertion device, in which (a) shows a use condition 1 and (b) a use
condition 2.

BEST MODE FOR CARRYING OUT THE INVENTION

An embodiment of the present invention is described hereunder with reference to
the accompanying drawings. In the beginning, the overall structure of the present
embodiment is described.

(1) Overall structure



FIG5 is a top cross-sectional view of an insertion device main body
according to the enbodi nent of the present invention, showng a state in
which the cartridge is secured to the insertion device nain body of the

i nsertion device main body. FIG6 is a sectional view show ng the
cartridge according to the enbodi nent of the present invention when viewed
fromthe rear end thereof, and show ng (a) a state in which the cartridge
has not yet been attached to the insertion device main body and (b) a state
in which the cartridge has been attached to the insertion device main body.
FIG7 is a top cross-sectional view showing a rear end of a cartridge
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| nt r aocutedpectiesly withsthe iidmggextioned dndfaipdiheff abotmg audaks 1 drifacingraemsthér. f or
def or mi np ddagiopaht dist@ee Bet®Berbthie bbuttth awfackiel (pik dageed 1y dlo abut agai nst the
i ntraocul ar | emsthd why, ahO QD EMGEGnfeGd U&Ace 1 is capable of inserting the
intraocular lens 2 folded small into an eye by pushing out the intraocular lens 2 placed in
the cartridge 3 with the plunger 5.
Here, in the infraocular lens insertion device 1, the cartridge 3 is integrated into the
insertion device main body 4 after being attached to the insertion device main body 4. And,
at the same time, the deforming means 6 becomes capable of holding the posture of the
intraocular lens 2 at a predetermined position. Such deforming means 6 includes an
abutting surface 10 provided on an inner side of the attaching portion 7 and an abutted
surface 11 formed on an outer periphery side surface of the cartridge 3.
Here, since the intraocular lens insertion device 1 of the present invention is a
medical device, the materials of the members composing the intraocular lens insertion
device 1 have to be physically and chemically stable. Specifically, for materials of members
to be inserted into an eye, those that have been proven biologically safe must be employed.
Such materials. include, for example, those approved by FDA (Food and Drug
Administration of U.S.A.) as implant materials, those standardized by ISO (International
Organization for Standardization) as implant materials, and materials that have passed the
tests according to ISO10993. For materials meeting such requirements, for example,
polyethylene, polypropylene or the like can be employed as the material of the cartridge 3,
and titanium alloys, martensitic stainless steels can be employed as the material of the
plunger 5.
The intraocular lens 2 is made of a soft material that is foldable, such as silicon
resin, acrylic resin, hydrogel or the like. The intraocular lens 2 is unfolded after being
released into an eyeball, and serves as a replacement for the crystalline lens. Further, the
intraocular lens 2 has an optical portion 2a and two supporting portions 2b, 2b.
The optical portion 2a functions as a lens capable of refracting light entering into
an eyeball and allowing an image to be formed on the retina. Further, the optical portion 2a
is formed into a flattened shape having a predetermined thickness.
The two supporting portions 2b, 2b are provided for supporting the optical portion
2a at a predetermined position in an eyeball. Further, the two supporting portions 2b, 2b



The insertion device nmain body 4 has an attaching portion 7 and a guiding
portion 8 for guiding the cartridge 3 to the attaching portion 7 so that
the cartridge 3 is attached to the attaching portion 7. The guiding portion
8, at an end thereof, is connected to the attaching portion 7. A pair of
the attaching portions 7 is provided on an end of a forward direction x of
a | ens advancenent axis A of the insertion device main body 4. Further, the
pair of the attaching portions 7 is provided with attaching grooves 9
comuni cat ed respectively with the guiding portion 8 and a pair of abutting
surfaces 10 facing each other. In addition, the distance between the
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The lens insertion port 15 is provided as an openi ng having a shape
obt ai ned by connecting a pair of semcircles wth straight |lines. The

|l ength of the lens insertion port 15 in the sidew se direction y orthogonal
to the forward direction x of the | ens advancenent axis A, is forned | onger
than the length of the optical portion 2a (the radius of the optical
portion 2a) of the intraocular lens 2 folded in half. Further, a slit 21 is
provi ded on both an upper surface and an under surface of the |ens
insertion port 15, in the formof a cutout extending in the lens
advancenment direction x. Nanely, the slit 21 conprises a pair of cutouts
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of folding the intraocular lens 2 in half. Tweezers 25 are then used to

pi ck and hold such intraocular lens 2 folded in half. Subsequent | vy,
as shown in FIG 3, the intraocular lens 2 is inserted into the |lens
insertion port 15 beginning with one &f the supporting portions 2b thereof
after adjusting the center portion of the optical portion 2a of the
intraocular lens 2 held by tweezers 25 to a side on which the groove 22 is
formed while holding with fingers the two wing portions 20 provided on both
sides of the cartridge 3. Tweezers 25 are then renoved fromthe slit 21
after being used to insert the intraocular lens 2 into the cartridge 3



Here, the length of the lens insertion port 15 in the sidew se direction y
orthogonal to the forward direction x of the | ens advancenent axis A, isS
formed | onger than the length of the optical portion 2a (the radius of the
optical portion 2a) of the intraocular lens 2 folded in half. Therefore, a
clearance is fornmed between the intraocular lens 2 and the lunmen 23 in the
sidewise directiony. In this sense, it becones easy for an operator to

pl ace the intraocular lens 2 in the | ens placenent section 16, thereby
reduci ng the possibility of the occurrence of scratches on or breakage of
the intraocular lens 2 when placing the intraocular lens 2 in the |ens
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| ens insertion device 1 of the present invention is capable of further
reliably positioning the intraocular lens 2 in the | ens placenent section
16 by only attaching the cartridge 3 t8 the attaching portion 7. Therefore,
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Subsequent |y, when the operator pushes the plunger 5, a distal end portion
of the plunger 5 is allowed to abut against the circunference of the
optical portion 2a of the folded intraocular lens 2 placed in the |ens

pl acement section 16. Here, since the intraocular lens 2 is positioned in
the I ens placenment section 16, it is possible to further reliably capture
the circunference of the optical portion 2a with the distal end portion of
the plunger 5 (FIGS). As descri bed above, the intraocul ar |ens

i nsertion device 1 of the present invention is capable of further reliably
hol di ng the posture of the intraocular lens 2 at the predetern ned
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Furt hernore, according to the aforenentioned enbodi nent, the deform ng
means 6 including the abutting surface 10 and the abutted surface 11 is
provi ded. However, the present invention is not limted to such
configuration. As a variation, the deform ng neans 6 may include at |east
one protrusion not in the formof a surface but in the formof a dot as
l ong as the distance d2 is |larger than the distance dl so that the length
of the I ens placenent section 16 in the sidew se direction y becones
shorter via deformation. In addition, in this case, at |east one protrusion
may be provided on both the abutting surface 10 and the abutted surface 11,
and may uied AefaRE OV heiRds AHhY dRMnBE ENRMalBethabit Uisk@csdr.f ace 10 or the
abUt ted surf a%véebeﬂ%nl:@ﬂﬂr@éfe S adariARE Ritd 2hd SiffeRNGSHethBANNE dRtAlbst ance
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_the ease QL 1 nser he |n raocu ens I'S concerne ff'erence
bet ween 9 of's ?gnce d2 and the dlstance dl |s preferably 0.1mmor | arger.
Cl ai ns: . An intraocular lens insertion device including: an

insertion tube having a |l ens placenent section in which an intraocul ar |ens
is to be placed; and an insertion device main body to which said insertion
tube is attached so that said intraocular lens is pushed out by a plunger
and rel eased froma nozzle section of said insertion tube to the outside,
wherein said intraocular lens insertion device conprises a deform ng neans
for deformng said | ens placenent section, said deform ng neans all ow ng
said | ens placenent section to be defornmed by attaching said. insertion tube
to said insertion device main body, thereby positioning said intraocul ar
lens in said | ens placenent section. 2. An intraocular |ens
insertion device including: an insertion tube having a | ens pl acenent
section in which an intraocular lens is to be placed; and an insertion
device main body to which said insertion tube is attached so that said
intraocular lens is pushed out by a plunger and rel eased froma nozzle
section of said insertion tube to the outside, wherein said
intraocular lens insertion device conprises a deform ng neans for deform ng
said | ens placenent section, said deform ng neans allow ng said |ens

pl acenent section to be deforned by attaching said insertion tube to said
insertion device main body, thereby positioning said intraocular lens in
said | ens placenent section, and
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wherein said deform ng nmeans conprises: an abutting surface provided on
said insertion device nmain body; and an abutted surface provided on an
outer circunference of said insertion tube, and wherein said
abutting surface is provided on an attaching portion for fixing said

I nsertion tube to said insertion device main body, such that said abutting
surface is allowed to push against said abutted surface when said insertion
tube is fixed to said attaching portion, thereby deform ng said |ens

pl acement secti on. 3. The intraocular lens insertion device
according to claim1 or claim2, wherein a slit is provided on said |ens

pl acementapget i on. 4. The intraocular lens insertion device
according to claiml1l, wherein said insertion tube is a cartridge. 5.

The intraocul gr Aneiﬂ§adcﬂ§a?ﬁéHSQﬁ%eﬂ?0W &&1&QH8ﬁgthQ% ﬁﬁs&’h@ﬁ Fibe haViig SR sai d
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plunger and released from a nozzle section of said insertion tube to the outside,
wherein said intraocular lens insertion device comprises a deforming means for
deforming said lens placement section, said deforming means allowing said lens placement
section to be deformed by attaching said insertion tube to said insertion device main body,
thereby positioning said intraocular lens in said lens placement section.

2. An intraocular lens insertion device including: an insertion tube having a lens
placement section in which an intraocular lens is to be placed; and an insertion device main
body to which said insertion tube is attached so that said intraocular lens is pushed out by a
plunger and released from a nozzle section of said insertion tube to the outside,

wherein said intraocular lens insertion device comprises a deforming means for
deforming said lens placement section, said deforming means allowing said lens placement
section to be deformed by attaching said insertion tube to said insertion device main body,
thereby positioning said intraocular lens in said lens placement section, and

wherein said deforming means comprises:

an abutting surface provided on said insertion device main body; and

an abutted surface provided on an outer circumference of said insertion tube, and

wherein said abutting surface is provided on an attaching portion for fixing said
insertion tube to said insertion device main body, such that said abutting surface is allowed
to push against said abuited surface when said insertion tube is fixed to said attaching
portion, thereby deforming said lens placement section.

3. The intraocular lens insertion device according to claim 1 or claim 2, wherein a
slit is provided on said lens placement section.

4, The intraocular lens insertion device according to claim 1, wherein said
insertion tube is a cartridge.

5. The intraocular lens insertion device according to claim 2, wherein said
insertion tube is a cartridge.

6. The intraocular lens insertion device according to claim 3, wherein said
insertion tube is a cartridge.
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