DESCRI PTI ON | NTRAOCULAR LENS | NSERTI ON DEVI CE TECHNI CAL FI ELD The
present invention relates to an intraocular lens insertion device suitable
for use in an intraocular |lens insertion device used to inplant an
intraocular lens into an aphakic eye after cataract surgery. BACKGROUND ART
In cataract surgery, there has been wi dely perforned 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
intraocular lens to be held in the eye by positioning the intraocular |ens
on an eye axis. Further, the intrapgscaipiienses broadly include a hard

i ntraocul ar | ens whose optical portion is nade of a hard material such as
pol ynet hyl met hacryl at e onMNTR@OTKAR B BNSERITONTREWAeeul ar | ens whose
optical portion is nmade of a soft material such as soft acrylic, silicone
or the Ilike. The hard i nt raggwant)mespi s inserted into the eye

t hrough an incision fornmed on the cornea or the sclera, which incision is
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incision having a width of° 4nm or shorter, which width is shorter than the
di aneter of the optical portion. B@@HdﬁﬁUNb tion through a further
snmal | er incision becomes possible when u3|ng a dedlcated |nsert|on devi ce.
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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. Howevet, 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.
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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 cartridge in which the intraocular | ens has been placed. Then, the
operator inserts through the aforenentioned incision into an eye a nozzle
section provided on an end of the cartridge, and rel eases the intraocul ar

| ens into an eyeball from a discharge port of the nozzle section by pushing
the intraocular lens placed in the vicinity of a proximl end of the
cartridge with an end of a plunger which is one of the conponents of the
insertion device main body. In-general, the lumen of the cartridge becones
narrower fromthe | ens placenment section provided on the proximl end of
the cartridge toward an end of the nozzle section, thereby making it
possible to fold the intraocular Iens further smaller. Wth regard to
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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 difficuit 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




For exanple, if there is provided a larger lens insertion port of the
cartridge so as to nake it easy to place the intraocular lens in the
cartridge, the position of the intraocular Iens inside the cartridge
cannot be settled, thereby naking it inpossible, at tinmes, to accurately
position the end of the plunger with respect to the circunferential edge of
the optical portion of the intraocular |ens when directly attaching the
cartridge to the insertion device nain body. In this case, when trying to
rel ease the intraocular |ens under t he af orerrentl oned condition, as a
cartrldge 100 shown in FIGS. a) and 8 (b), an intraocul ar lens 101 may
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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
is capabl e of easily positioning the intraocular Iens placed in the |lens

pl acenent section, thereby nmaking it possible to reduce the possibility of
the occurrence of scratches on or breakage of the intraocular |ens when
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i nsertion device main body of the insertion device nain body. FI GS.
6 (a) and 6 (b) are seéﬂﬂéﬁﬂ?EﬁﬁﬁﬁﬁEFQNGQEﬁﬁfﬂﬁ%AﬁﬁNﬁﬁldge according to the
enbodi ment of the present invention when viewed fromthe rear end thereof,
with FIG 6 (&!Gdhow aghematic atiew ishowhigedn pheralt atrtictinggel rasntraotulyretenbeen
at t achedinsestiohéeviiveseedriling adewbodinrat of the pyeseant dhvehtidn. 6 (b) showi ng state in
whi ch the carthliGdges hgdabedsw ahbamigethet sirichee | 1€ reaitidiged astosingrad nthbody .
embodiment of the present invention.
FIG3 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 intraocular lens is
placed therein.
FIGS 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 dev1ce main body.

FIGS. 6 (2) and 6 (b) are sectional views showmg the cartridge accordmg to the embodlment ofthe
present invention when viewed from the rear end thereof, with FIG. 6 {(a) showing a state in which the cartridge
has not yet been attached to the insertion device main body and FIG. 6 (b) showing state in which the cartridge
has been attached to the insertion device main body.

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

FIGS. 8 (a) and 8 (b) are top cross-sectional views showing a cartridge of a conventional intraocular
lens insertion device, with FIG. 8 (a) showing a use condition 1 and FIG. 8 (b) showing 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




FIGS. 7 (a) and 7 (b) are top cross-sectional views showing a rear end of a
cartridge according to a variation of the present invention, with FIG 7
(a) showing a state in which the cartridge has not yet been attached to the
insertion device main body and FIG 7(b) showi ng state in which the
cartridge has been attached to the insertion device main body. FI GS.
8 (a) and 8 (b) are top cross-sectional views showing a cartridge of a
conventional intraocular lens insertion device, with FIG 8 (a) showi ng a
use condition 1 and FIG 8 (b) show ng use condition 2. BEST MODE FOR .
CARRYI NG QUT THE | NVENTI ON An enbodi nrent of the present invention is
descri bed hereunder with reference to the acconpanying drawings. In the
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periphery sidg SHELARS 1R udE h?orc ALENE9G,08 approved by FDA (Food and Drug
Administration of U.S.A.) as 1mp1ant matenals 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 afier 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




Here, since the intraocular lens insertion device | of the present
invention is a nedical device, the materials of the nenbers conposing the
intraocular lens insertion device | have to be physically and chem cally
stable. Specifically, for materials of nenbers to be inserted into an eye,
t hose that have been proven biologically safe nust be enployed. Such
materials include, for exanple, those approved by FDA (Food and Drug

Adm nistration of U S.A) as inplant materials, those standardized by I SO
(I'nternational Organization for Standardization) as inplant materials, and
materials that have passed the tests according to |1 SO 10993. For materials
nmeeting such requirenents, for exanple, polyethylene, polypropylene or the
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section 17. Such groove 22 is so forned that it becones possible for the
plunger 5 to nore reliably capture the intraocular lens 2 with a
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way, the cartridge main body 19 is so fornmed that the intraocular |ens 2
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In addition to the aforenentioned structure, the cartridge 3 of the present
invention is provided with the abutted surface 11 abutting against the
abutting surface 10 provided on the attaching portion 7. According to the
present enbodi nent, the abutted surface Il is a flat surface, and is
provi ded on both side surfaces of a rear portion of the cartridge 3 so that
a di stance d2 between the abutted surfaces 11 becones | arger than the
di stance dl between the two abutting surfaces 10 of the attaching portion
7, and the abutted surface 11 can be abutted by the abutting surface 10.
Here, the distance between the abutted surfaces 11 is denoted by d2.
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dl and the distance d2 (FIGS. 6 (a) and 6 (b)). However, since the
cartridge 3 is nmade of a flexible material, the slit 21 starts to be
defornmed i nwardly when further pushing the cartridge 3 in the forward
direction. As the cartridge 3 continues to be squeezed between the two
attaching portions 7, the open space of the slit 21 gradually becones
narrow, causing the |l ens placenent section 16 to undergo deformation in a
di anet er -decreasing direction thereof. Namely, the lunen 23 gradually
narrows as the |ens placenent section 16 is being so deforned that its

I ength i, | dewd becones shorter. In this way, the
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pl unger 5 continues to push the intraocular lens 2 fromthe | ens placenent
section 16, the upper portion of the gubstantial U shape of the fol ded
intraocular lens 2 is gradually folded i nwardly, thereby causing the
intraocular lens 2 itself to be folded into a substantial circul ar shape
and further smaller as conpared to the nonent when the intraocular lens 2
is inserted into the I ens placenent section 16 through the lens insertion
port 15, thus nmeking it possible-to inplant the intraocular lens 2 into the
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For exanpl e, the aforenentioned enbodi nent described a case in which the
intraocular lens 2 is folded into a U shape. However, the present invention
is not limted to such case, and can be applied to a cartridge 30 that
allows an unfol ded intraocular lens 2 to be placed flatwise in the |ens

pl acenent section 16. In this case, the length of the lens insertion port
15 in the sidewse direction y is fornmed | onger than the dianeter of the
optical portion 2a of the intraocular lens 2, thereby making it easy to

pl ace the intraocular lens 2 in the |l ens placenent section 16 (FIG7 (a)).
Further, the cartridge30 of the present variation is provided with the slit
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Furthermore, explanation was made on a case in which the slit 21 is provided as a
supplementary means for easily deforming the lens placement section 16. However, other
supplementary means can be employed as well, including thinning a certain portion of the
cartridge 3, using a soft material to form a certain portion of the cartridge 3 and the like.

Furthermore, according to the aforementioned embodiment, the deforming means
6 including the abuttmg surface 10 and the abutted surface 11 is provided. However, the
present invention is not limited to such conﬁguratlon As a variation, the deforming means
6 may include at least one protrusion not in the form of a surface but in the form of a dot as
Jong as the distance d2 is larger than the distance d1 so that the length of the lens placement
section 16 in the sidewise direction y becomes shorter via deformation. In addition, in this
case, at least one protrusion may be provided on both the abuiting surface 10 and the
abutted surface 11, and may also be provided only on either the abutting surface 10 or the




1. An intraocular lens insertion device including: a cartridge
havi ng a nozzl e section and a deformabl e | ens placenent section, that is
deformabl e rel ative to the nozzle section, in which an intraocular lens is
to be placed,; an insertion device nmain body to which said cartridge
is attached so that said intraocular |lens is pushed out by a plunger along
a |l ens advancenent axis and rel eased fromthe nozzle section of said
cartridge to the outside; and def orm ng neans for deform ng said
def ormabl e | ens pl acenent section when said cartridge is in contact with
said insertion device main body and is being inserted into said insertion
devi ce mai n body, thereby positioning said intraocular lens in said |ens

placement saftiddiirface 11 RNk B tha Okh@d2lieRfet MaRMHE RRAnKAMI ce according to
claim1, wherei ngeabebsdakeitdde MRANR IR WiS ek difiBreRRWetidcBgts didALE
provi ded ongsaiddhd AKEIcE P Beid s € BafTBl AP0k asacﬁ‘éjaaéé‘oﬁl?éé}t&%’hesiﬂ&io% ¢

provi ded ONeAID QUEREMEd, HEUIFSLRB 6&wREn Baliffd) b ah g difh (%I is prefer rein
sai d abuttingnsukfake i's provided on an attaching portion for £1xi g said

cartridge to said insertion device main body, such that said abutting
surface is allowed to push against said abutted surface when said cartridge
is fixed to said attaching portion, thereby deform ng said | ens placenent
section. 3. The intraocular lens insertion device according to
claiml, wherein a slit is provided on said | ens placenent section.

4. The intraocular lens insertion device according to claim2, wherein a
slit is provided on said | ens placenent section.
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5. An intraocular lens insertion device conprising: an insertion device
mai N body including a cartridge attaching portion; a plunger that is
novabl e t hrough the insertion device nain body; and a renovable cartridge
defining a |l ens advancenent axis and including a cartridge main body, a
nozzl e section within the main body, and a | ens placenent section within
the mai n body; wherein the respective configurations of the
cartridge attaching portion and the cartridge main body are such that at
| east a portion of the |lens placenent section will be conpressed by the
cartridge attaching portion, in a direction transverse to the |ens
advanceqﬁ&hmaccess by the insertion device nmain body as the renopvabl e
cartridge 1s being attached to the cartridge attaching portion. 6. An
intraocul ar lens insertion device as clainmed in claimb5, wherein the
insertion device nmain body defines a |ongitudinal axis; t he
cartridge attaching portion includes first and second abuttlng surfaces
that are IocaﬂedA%H“@%$W§1?@1@?5@@‘%?”?H@‘1 |tud|nal axis and are
separ at ed, i nagagigasdeyiog 2pere pretien pet a deformeblq lpqgdieptagectip;, that isy a
first du@ftam@ble relpfaive to the nozglp sectigns inivdgh ardhitedsulay lehpisito beplagads st and
second ext eri on igsgrticacdayidehmainabaalyatio whichl swidt ¢dartridge iseattachédise themtsaidect i on
and ar e ihtvagtledlessshpusiedyoutby & plnegérralangratlecst adwartchmedtexstnd réeleaged rohaces
when t heh¢ pomicabitencdrid icaltddgeso dictomedideglaridd t he cartridge attaching
portion, the Uefoshingmebage o defolkingrsaidrdesoiinable s piico@ieiepalontvainfsaidm one
anot her ,cattfidge ®lif @6ith@®RvilhedaReideirioh aéviéOmhifeholiBfd atbeACRARRRE idsistid by a
second dh&htRCevidBMait Bodd BREBY pbiifibnihg Saidl idtbodirIbRNE aivh&aR pldimb/ns

pl acenenkffcCtion is in an unconpressed state. 7. An intraocular |ens
insertion device as clainmed in claim®6, wherein the cartridge main body
defines a cirgunif ﬁ{t}ﬁ@u ‘Péhts ﬂééﬁ olned%&cégé’c%{hgr?@]%%@alﬁ)ﬁ' s, and the
cartridge na|%ﬁ§% m &ag SCO §%'hat are coextensive-

with at |east ei § section.and are
circunt erenti 4 9" ‘F%%‘ Gy prgwide i Selﬁﬂa R ERIE Y, S aces.
abutted sur ace provi ed on an ou er circum erence of said cartridge, an
wherem said abutting surface is provided on an attaching portion for fixing said
cartridge to said insertion device main body, such that said abutting surface is allowed to
push against said abutted surface when said cartridge is fixed to said attaching portion,

thereby deforming said lens placement section.

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

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

5. An intraocular lens insertion device comprising:

an insertion device main body including a cartridge attaching portion;

a plunger that is movable through the insertion device main body; and

a removable cartridge defining a lens advancement axis and including a cartridge
main body, a nozzle section within the main body, and a lens placement section within the
main body;

wherein the respective configurations of the cartridge attaching portion and the
cartridge main body are such that at least a portion of the lens placement section will be
compressed by the cartridge attaching portion, in a direction transverse to the lens
advancement access, by the insertion device main body as the removable cartridge is being
attached to the cartridge attaching portion.
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8. An intraocular lens insertion device as clained in claim7, wherein the
first and second slots are circunferentially offset fromthe first and
second exterior surfaces by about 90 degrees. 9. An intraocul ar |ens

i nsertion device as clained in claimb5, wherein the cartridge nmain body
includes a transition section between the nozzle section and the | ens

pl acenent section. 10. An intraocular lens insertion device as clained
in claim5, wherein the cartridge main body includes first and second slots
that are coextensive with at |east a portion of the | ens placenent section.
11. An intraocular lens insertion device as clainmed in claimb5, wherein the
cartridge main body includes first and second wi ng portions; and t he

fggter{/ggtehgt;féch MG QJchiaPié kﬂl%%ﬂﬁﬂﬁﬁe\fléef Slc1ARd mg&ggldnsﬁ\% {%\g?iarcfpf 'dggrleg to
bei ng attache fl g;;?% @ emfﬂwg %f@)e?rn S?’lﬂ)% igTﬁx |ntraocul ar

|l ens i nsert I(ﬁ cond Fpupting SI“EtA%e frent
section Q&HFhE8 pRRosite éH’& c@ﬁdloe%f a@ A g ﬁaiar%t%deemoﬁ @ﬁ‘ﬂﬁfher and
first anlFrRECEHNC 19 helangiydingl@gss, bytishd ﬁ%%eman the configuration
of the removaBhecastides maiebqdy ingledes fisd and pesond P%t@ﬂ%rrﬁurfg@éma@@l

sur f aceswithee {aaaiarerant sasbethend ate losated sheh theacwitbhe i sentpegnwitls the

conpr ess&uptting surfaces when the removable cartridge is attached to the cartridge attaching portion,

the first and second exterior surfaces being separated from one another, in a direction
perpendicular to the lens advancement axis, by a second distance that is greater than the
first distance when the lens placement section is in an uncompressed state,

7. An intraocular lens insertion device as claimed in claim 6, wherein

the cartridge main body defines a circumference about the lens advancement axis;
and

the cartridge main body includes first and second slots that are coextensive with at
least a portion of the lens placement section and are circumferentially offset from the first
and second exterior surfaces.

8. An intraocular lens insertion device as claimed in claim 7, wherein
the first and second slots are circumferentially offset from the first and second
exterior surfaces by about 90 degrees.

9. An intraocular lens insertion device as claimed in claim 5, wherein
the cartridge main body includes a transition section between the nozzle section
and the lens placement section.

10. An intraocular lens insertion device as claimed in ¢laim 5, wherein
the cartridge main body includes first and second slots that are coextensive with at
least a portion of the lens placement section.

11. An intraocular lens insertion device as claimed in claim 5, wherein

the cartridge main body includes first and second wing portions; and

the cartridge attaching portion includes first and second grooves configured to
receive the first and second wing portions as the removable cartridge is being attached to
the cartridge attaching portion.

12. An intraocular lens insertion device as claimed in claim 5, wherein

the lens placement section defines first and second curved surfaces that face one
another and first and second lincar surfaces therebetween; and

the configuration of the removable cartridge is such that the first and second
curved surfaces move toward one another as the lens placement section is compressed.
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