| NTRACCULAR LENS CARTRIDGE Field of the Invention The present invention
relates to an intraocular lens cartridge for insertion into an injector for
i nj ecti ngwenoiomsssecul ar | ens (1 OL) contained wthin thecetagwimgeisnt o an
eye of a patient. Background to the Invention One of the operative
treatnments used to treat cataract is a nethod of renoving a natural
crystalline lens froman eye of a patieht and then injecting an intraocul ar
lens (1OL) in place of the natural crystalline lens. The najority of first
generation | OLs were nanuf NTRAGCYLAMLENS GARNRIDGE were inplanted into
the eye using forceps through large (5-6 nm incisions. The | arge incision
size increased the risk of infection and could | ead to induced changes in

t he shape ofield6f e reentdd al so potentially cause astignmati smof the eye
after the operation. To prevent such di sadvantages,. a next generation of
fol dabl e | ORe REesepbip¥eRianrelaias tQ:BGl"Hfaf%Ulaﬁﬂ%W@@gPR%'"ﬁ giopytod} ough a
reduced g NCihiofd? 3t Fiectify ar Mlrab&iia0Ien8 (IOL)eEdriined Withid Y SatddgeCitedr i se a
l ens portion and a pair of resilient haptics extending outwardly from
opposi te siarsy®df apatigndri phery of the |lens portion. The haptics aid in

| ocating the 1OL in a correct position in the eye and in naintaining the
ICL in that correct position. To inject the IO, the follow ng steps are
usual | y perBackgrounid tosthertakemtiomn i nci sion in the eye; fragnenting and

Then (i ot DA of e pegtave featbierds Bsed REued iR A b kel 47
pl ace ofg t heatordl ¢htallie/ Ringlflanm anl ey/@sof dApéhtient angahen ajéatingadn inbjaecular s

typically consisted of reysable titaniymbodies fitted with disposable
pl astic car FPF&@»S,'" P%@@@?yéﬁ?"f‘tf’fﬁjé’ysﬁé ingeNSaded with a fol dable | QL at
the point of use.Wth reference to Figures la and 1b, the next generation

of injectors 10 were . .
The majority of first generation 10Ls were manufactured from rigid PMMA and

were implanted into the eye using forceps through large (5-6 mm) incisions. The

15 large incision size increased the risk of infection and could lead to induced
changes in the shape of the cornea and also potentially cause astigmatism of
the eye.after the operation. To prevent suéh disadvantages, a next generation
of foldable IOLs was developed that could be introduced into the eye through a
reduced incision size '(2-4 mm) using an injector.

20
IOLs typically comprise a lens portion and a pair of resilient haptics extending
outwardly from opposite sides of the periphery of the lens portion. The haptics
aid in locating the IOL in a correct position in the eye and in maintaining the IOL
in that correct position.

25
To inject the I0OL, the following steps are usually performed: first making an
incision in the eye; fragmenting and aspirating a clouded natural crystailine lens
through the incision; and then injecting the IOL into the eye through the incision
to implant it in place of the natural crystalline lens.

30 -
A first generation of injectors typically consisted of reusable titanium bodies fitted
with disposable plastic cartridges, those cartridges being loaded with a foldable
IOL at the point of use.



pl astic, disposable, single-use injectors. These often had cartridges 20
that were integral with the injector bodies 12, the 10O. 50 being inserted
at the powotonfi138es as in the previous injectors nentioped/GEowmo0d7s i S

al so known for the cartridge 20 to be a separate el enent, renovably fitted
into a | oading bay of the injector 10. The foldable I1CL 50 in the cartridge
20 is positioned so as to be aligned wih a bore 14 in the injector 10
containing a plunger 16. Arelatively narrow end portion 16' of the plunger
engages the ICL 50 to urge the 10L tomard the tip 18 of the injector. In

some cartr S ' t d
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unstressed sO as not to becone permanent| ornmed over tine. Accordi ngly
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in storage), Sisd I corre
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hydr ophthi ctheQis 1asojaheynjeqw0r porsame thrsdgﬂSoEQig}be\ADLlﬁmlSt Iheldwithin l“f'@ ect or
body. Due tg | I Cl
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rant acgéj recartrydge 20 and is engaged by the plunger 16 in a folded condition, as
described below. The folded IOL 50 is pushed out of the tip 18 of the injector 10
inserted in the eye through the incision and is spread (unfolded) and placed in

the eye.

20 It is essential for IOLs 50 to be stored unstressed so as not to become
permanently deformed over time. Accordingly, IOLs 50 are not held in a folded
condition over a long period of time (i.e. in storage).

More recently, disposable, single-use injectors 10 have come preldaded with an

25 |OL 50. Preloaded injectors designed for delivery of hydrophobic I0OLs usually
incorporate lens storage within the main injector body. Due to its simplicity, this
is a more preferable option for a preloaded injector and is possible because
hydrophobic IOLs can be stored in a non-hydrated or ‘dry’ state. Examples of
known preloaded systems include four fully preloaded injectors: Isert Acrylat,

30 hydrophobic aspheric; Acrysert Acrylat, hydrophobic aspheric; NX-1 Nex-load Acrylat,
hydrophobic aspheric; and KS3-Ai Silicone aspheric (respectively manufactured by
Hoya, Alcon, Domilens and STAAR-Domilens).



Hoya, Al con, Dom | ens and STAAR-Domi |l ens).In contrast to hydrophobic 1QLs,
hydrophilic I OLs nust be stored hydrated, nornmally conpletely subnerged in
a sal i ne woloto/B825As a consequence, seni prel oaded i nj eetercB2Hmv000976
hydrophilic I10OLs, requiring insertion of a cartridge into the injector by
the end user, are used for hydrophilic IOL,s. The 1OL is held within a
cartridge submerged in sali ne duri ng stdrage, then renoved and attached to

the main body of an injector é%; i mredi ately prior to use, nmuch as
descri bed dBosantiast d@rmét@nﬂmblwl st hydiephilig LtsameD%F@C@dJrfwd!H)ed
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i njectors, ikResin éornecﬁeﬁlvhtrpwé ehﬂsi Kit&HiumOMje8ra 10, ObxariSle 8BSt Ndbwie
damage because of contact with the lens by instrunments, no 180s upsi de-down

conf usi on, $avei-prelaagded '@ﬁCtPFEemP@eoHNY&?é RRScAcsyiatrydraphotic aspherisc Xk Stebbf t he
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materials; there'is sol utely no_nore need for _conplicated preparation of

the inst& un@?ﬁ@cﬂb‘ﬂyf"&aﬂ%@t“'ﬁg byeRelyissBiLeise ard \%Fh'PP‘%me known cartridges
20, the 10OL 50 may be held in an unfol ded state within the injector 10.
Accordi ngly, when the cartridge 20 is inserted into the injector 10, the

| OL remai ns_unfolded. It onl eIC].rsenage and urged opt of
the t1p 16 DO CHBICRNR@bmant o pIRISaTRh Ries 65 cRuingha: | Mantiek BrbEa: 8 ded
for injecti@lLd MOUGBciohe id MSLSlIyoBariadt H\& 8Y the loRdSHSER (eNPVe rurdd ok dges,
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15 Since manual insertion of the lens into the cartridge is not necessary with
preloaded injectors, there is no additional risk of contamination, no mechanical
damage because of contact with the lens by instruments, no 1802 upside-down
confusion, and no loss of the IOL on the operating table. Injection of the IOL is
standardized. The injector systems themselves are all disposable materials;

20 there is absolutely no more need for complicated preparation of the instruments
for re-use.

As mentioned above, with some known cartridges 20, the IOL 50 may be held in
an unfolded state within the injector 10. Accordingly, when the cartridge 20 is

25 inserted into the injector 10, the IOL remains unfolded. It is only once the IOL is
engaged and urged out of the tip 18 of the injector by the plunger 16 that the IOL
becomes folded for injection through the incision in the eye.

In some known cartridges, the cartridge is manipulated prior to insertion into the
30 injector in order to fold the IOL within. For example, the currently most common
IOL injector cartridge format includes a pair of hinged flaps that, in a first
configuration, define a chamber that holds the IOL in an unfolded state. When
the flaps are hinged together, the chamber becomes reduced in size, thus



IOL injector cartridge format includes a pair of hinged flaps that, in a
first configuration, define a chanber that holds the IOL in an unfol ded
state. Wwo 20tvei3Bd2aps are hinged together, the chanber IlpetwmBeiommedareed in
size, thusfolding the IOL within. This is also the case with integral
cartridges; the IOL is inserted into a |oading bay of the injector (defined
within the integral cartridge) at the péint of use in an unfolded state and
the flaps of the cartridge are then closed to fold the 1O.. Summary of the
| nvent i on AotdingltheglQlowithia. i Thigris alse, theroase with integraeattridgesr thel Jeisadapt ed

to store a ridge
conpri si ngqﬂgéf?ed( ﬂcggt% Jpogéqje%ﬁgf tgﬁg}? B%g?@éfﬁ'gﬁ?ﬂt) k | on@gﬁ?'ecr%@gégé‘t wth
the first phetpant ofvose én rant befofdedsstatendnd eherfthpsooft ihensartridyerareathen
relative to one ar}oaﬂﬁr éLom a storage configuration, in which interior
surfaces ofCle$Rd 1 Mg l9lsecond portions define a storage chanber for
storingsthe nedical device in an unfol ded state, to an inplanting
configuration, in which the interior surfaces of the first and second
portions to%'é'ﬂ"mﬂ"ydgfthﬁé"‘éﬁ@iﬂ!bth bored chanber for retaining the medical

device in aAé&JrS'iﬁﬁ 1814 fvehflor? fere g‘?%gﬂ?&? anég*r‘tﬁdﬁé ‘2SRRI ol e ANPd Ses at

| east one plate a ast one a second portion
conpri ses afolda&tbldwlesmmabig medw;ai@Iemceeﬂnetcmﬁtrldgasompns@gst one pl ates of
the first pOI‘tIOQ @%n%orrespondl ng to the or each of the at | east
one | ands of the flrs por 1’0 In this enbodinment, in the storage
confi gurdat i on, the aéerpad poﬂlmhatefengagedrwitrsthedmst pmtldn ons are
interdigit d and interi surfaces thereo at | east art, the
St or age chahBeieT MeurRCand Fedatl s e m vy reaia Rand AmetrdE di ( ne
first and ssioriye Mbumwnpmewhicﬁ inteFor surtsqescdfitie frestrafreswumurm:rhmsﬂs At
| east one of the plates ude, a ooth at (% di st al
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cor r espond: SNEABITAGS GERTBeR 08 S1aaiG, e RecHGR Vs M PRETdRRIENto when
the first agdlifigiaAfit configuration, in which the interior surfaces of the first and second

15 portions together define a smooth-bored chamber for retaining the medical
device in a folded state.

In one embodiment, the first portion comprises at least one plate and at least
one adjacent land, and the second portion comprises a land corresponding to

20 the or each of the at least one plates of the first portion and a plate
corresponding to the or each of the at least one lands of the first portion. In this
embodiment, in the storage configuration, the plates of the first and second
portions are interdigitated and interior surfaces thereof define, at least in part,
the storage chamber, whereas in the implanting configuration the plates of the

25 first and second portions overlie their respective corresponding lands. At least
one of the plates may include a tooth at a distal end, the corresponding land
including a detent, the tooth engaging the detent when the first and second
portions are in the implanting configuration.

30 In a first aspect of the invention, the first and second portions are interengaged
by a hinge, pivotably moveable relative to one another about the hinge. The first
and second portions may each comprise an arcuate segment of the inner
surface that, in the implanting configuration, respectively define opposite halves



portions are in the inplanting configuration. In a first aspect of the

I nvention, the first and second portions are interengaged by a hinge,

pi vot abl YWOROHWAISBESr el ati ve to one anot her about the hi RGEGBRAW/ DIt and
second portions nmay each conprise an arcuate segnent of the inner surface
that, in the inplanting configuration, respectively define opposite

hal vesof the snoot h-bored chanber; the $irst portion conprising first and
second spaced plates projecting from an upper side of the arcuate segnent;

and the sec%rtbep‘émpof@rbq,r@ﬁmha@bﬁj dhe Hirstd pprtigneceynprising i firgt @adt segand f r om
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al i gnedsw thetween thedirbieand\besondiptates o$ thedfirgt pertiond portions are in the

i npl anting configuration. In a second aspect of the invention, the first
and second portions are slidably noveable relative to one another. The

first portithe mﬂaha%eémaenmétdmﬁe Catri@ge aEESTHRY! fodthbkYirsigdPdct Alay t he
first portion being rotated 180 relative to the second portion about both a

vertical arRfich GeBHTEgrA Hap sxtendingnia 3 radial disegtior along Bbne froms thealjingech
conpri se: arheaf;hp%r&ftfﬁé first 2OARRCoRA Rbﬁ@ngm%ég%@{cﬁymr%@g anBt rég‘%vhe

I mpl anting con uration, defines cha

first d0d dbeérad agp@eedncﬂ)patt@gspr%]retbeiimglafntioqnanﬂimﬁomi de of the arcuate
segnent; and c. a third plate projecting centrally from an upper side of
the arcuate segnent; wherein the third plate of the second portion is

di sposed belnvaaeecddwasﬁedtofahel imvandiod, meatifss anﬁ sielcendiposﬁomoanei siidablyd vi ce

\c/an‘S ?gulr gt ?rﬁﬁvqag)?e relatlve fo one ano Ot hTR(e) rfn(ras po on and Sﬁe Ee,gceondnboo gr% Imn
be substantially identical, the first portion being rotated 180° relative to the
15 second portion about both a vertical and a horizontal axis. The first and second
portions may each comprise: _
a. an arcuate segment of the inner surface that, in the implanting
configuration, defines half of the smooth-bored chamber;
b. first and second spaced plates projecting from a lower side of the
20 arcuate segment; and
c. a third plate projecting centrally from an upper side of the arcuate
segment;
wherein the third plate of the second portion is disposed between the first and
second plates of the first portion and vice versa.
25
In one embodiment, the smooth-bored chamber of the implanting cbnfiguration is
cylindrical.

In one embodiment, the smooth-bored chamber of the implanting configuration is
30 tapered in the longitudinal direction.

In one embodiment, the cartridge further includes a foldable, implantabile
medical device. The medical device is an intraocular lens.



cylindrical. In one enbodinent, the snooth-bored chanber of the inplanting
configuration is tapered in the longitudinal direction. In one enbodi nent,
t he cartrwodgeidinsg2ier includes a fol dable, inplantable metgicmbiodevizee. The
medi cal device is an intraocular lens.Prior art cartridges have suffered
fromproblenms of the 1OLs catching on the interior surface of the IO
chanmber during injection of the IOL int6 the eye. This can be a problemin
that it causes uneven injection forces, giving the surgeon difficulty in
controlling the speed of injection. Also, it can cause damage to the
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of together to an injecting conflguratlon her pnor arrangeme ts, features may
protrude into the IOL chamber. The present invention solves these and other

15  problems by ensuring the provision of a smooth-bored chamber.

According to a third aspect of the invention, there is provided a medical device
injector, comprising:
. a hollow body portion having proximal and distal ends;
20 . aloading bay disposed at the distal end of the body portion;

a
b
c. atip portion connected to the distal end of the body portion;
d. a plunger, slidably received in the body portion; and
e. a cartridge according to either of the first and second aspects
received in the loading bay.
25
According to a fourth aspect of the invention, there is provided a method of
loading a medical device injector, comprising:
a. removing a cartridge that includes a foldable, implantable medical
device from aseptic packaging;
30 b. moving the first and second portions relative to one another so as to
move from the storage configuration into the implanting configuration,
thereby folding the medical device; and

c. inserting the cartridge into a loading bay in the injector.



| oadi ng a nedi cal device injector, conprising: a. renoving a cartridge that
i ncludes a fol dable, inplantable nmedical device from aseptic packagi ng; b.
novi ng t wof2nret33sesd second portions relative to one aneChaB28m/@E9760 NDOVe
fromthe storage configuration into the inplanting configuration, thereby
folding the nedical device; and c. inserting the cartridge into a | oading
bay in the injector.Brief Description o the Drawings The invention will be
descri bed, by way of exanple, with reference to the acconpanying draw ngs,
in which: Fig. la is a cross-sectional view of a prior art intraocular |ens

i njector haygi D@Qcﬂﬁé‘ﬁgﬁ%gkhé:ﬁf'é\&fn e and shown with a plunger in a

rear war d p05| corresponds to Fig. la, but shows the plunger in
a forward pbse tlm\amtloaxwml be ndesaribéd)by rway tdfieexanmple Fwith Bferenae per #pect i ve
view of a cartridge. according. t first aspect of the- present invention,
shown in an %?88710 ¥P8r‘§3@ng§0ﬁ‘ﬁ§%? ation; Fig. 3a is an end view of the
cartridge of Fig. 2 shown in the open (storage) configuration; Fig. 3b
corresponds_to Fig. 3a, but shows {:}g cartridge in a cl gsed gi | anti ng)

conf i gur at i 6; 1""F'Isga C'APSFsse&t'%‘?%é“e\)’Y ehadiriof et inHpecylgrlens nieetgr hgyingmy . s i s

a top Vi ew fifedriie-aMitihe afE&nevnith a BRingEt Bra RArNEId SSRRIEIS to Fig. 5, but
shows the cartridge in the open (storage) configuration; Fig. 6b

corresponds to Fig. 6a, but in partial cut-away, showing an I1OL in

Fro, 7o cort BAbnedNepRRRS 00 1, Bot Sows e WEIGMETH foivard posfBR, . g

8a i s aler expetiingvan WDlefiomfthetipart ri dge according to a second aspect of the

Fig. 2 is a perspective view of a cartridge according to a first aspect of the
present invention, shown in an open (storage) configuration';

15 Fig. 3a is an end view of the cartridge of Fig. 2 shown in the open (storage)
configuration;

Fig. 3b corresponds to Fig. 3a, but shows the cartridge in a closed (implanting)
configuration;

20
Fig. 4 is a side view of the cartridge of Fig. 3b;

Fig. 5 is a top view of the cartridge of Fig. 3b;

25 Fig. 6a corresponds to Fig. 5, but shows the cartridge in the open (storage)
configuration;

Fig. 6b corresponds to Fig. 6a, but in partial cut-away, showing an IOL in
position;

30
Fig. 7a corresponds to Fig. 3a, but includes an IOL in position;

Fig. 7b corresponds to Fig. 3b, but includes a folded IOL in position;



present invention, shown in an open (storage) configuration; Fig. 8b
corresponds to Fig. 8a, but shows the cartridge in a closed (inplanting)
confi gur avoanio/BBgs 9a is an end view (on 'Bl of Fig. 8krraB20twmosastri dge
of Fig. 8 shown in the open (storage) configuration; Fig. 9b corresponds to
Fig. 9a, but shows the cartridge in the closed (inplanting) configuration;
and Fig. 10a is an end view (on '"A of & g. 8b) of the cartridge of Fig. 8
shown in the open (storage) configuration and including an IOL in position;
Fig. 10b corresponds to Fig. 9b, but includes a folded ICL in position;

Fig. 1lla is i £ : i ' ' ct of
the i nvent i ad SR HESHrBeLe FieREpEA cHRAGGE BELHuRR i R astat BE RS
phant om an pgr&entinyension, showrendanFopen (sidragey cardigarationt o Fi g. 11a, but shows
the cartridge in a closed (inplanting) configuration and from bel ow.

Det ai | ed Description CGeneral The term "conprising” enconpasses "includi ng”

as wel | sas Figoss csiresibnds- t0- Fig. 8&Vivt &Sho®w@ITRE icattfidge th BEdloseN@mplanting)

exclusively of X or may include sonething additional e.g. X + Y. The word
"subst ant | AIYIGURYRR: not excl ude "conpl etel y". Where necessary, the word
"substantially" may be omtted fromthe definition of the invention. The

terms "top", "bottont, "sides" and other terns describing the orientation
of feat ur esFigr 8a ioan iendeasiems don B'ef FignBh) efdhawarttdge ofFég.\8 shewnidethe n

order to fﬁdﬁi&%ﬁ?é&%"ﬂﬁ&ﬁibmi on of the relative |ocation of those

features i e con € acconpanyi ng drawi ngs. In use, the features
may be 1@ sposed in other orientations. Wiere a particular feature referred

toin the fI’-'mllgI Qg\” cgrgesdpeosn%rs'tg tF'igo. rba', %u? gﬁo%?f%@ ceagtridge in the closed (implanting)
configuration; and

Fig. 10a is an end view (on ‘A’ of Fig. 8b) of the cartridge of Fig. 8 shown in the
15  open (storage) configuration and including an IOL in position;

Fig. 10b corresponds to Fig. 9b, but includes a folded IOL in position;

Fig. 11a is a top view of the cartridge according to the second aspect of the
20 invention in the closed (implanting) configuration and showing in phantom an
IOL in position; and

Fig. 11b corresponds to Fig. 11a, but shows the cartridge in a closed
(implanting) configuration and from below.

25
Detailed Description

General

The term “comprising” encompasses “including” as well as “consisting” e.g. a
device “comprising” X may consist exclusively of X or may include something
30 additional e.g. X + Y.



by a reference nuneral, it is not necessary that this feature is explicitly
illustrated in the Figures. However, where such a feature is not

i | 1ustratwd,2otone3sppl i cant has endeavoured to indicate PoatGE2bay/diedbure is
"not shown" in parentheses. Failure to do so should not be considered
limting the scope of invention in any way. A cartridge 120 according to
one enbodi nent of the first aspect of t%e invention will be described by

reference to Figures 2 to 7b. The cartridge 120 conprises a first portion
122 and a sidowardgoubstantiabyl dagsenetngycdiide vGompletely” s Yhere peeessy-bipea hi nge
126. The fi « el il ; | y noveabl e
relative tgg %ﬁe%%é%ﬁ%?gaﬁggtbbt[ﬁ@&ﬁ&ﬁég t]f%gh?i{nglrcﬁh?f Zr'gegirn\ggéﬁég‘ldnf lguration to
an inplanting configuration, as explained in greater detail below The

| ongi t i naif, EERE R PR, e atelfed s des ublfoihe erSiigh o ace
fromthe fifesturgd are, nottintended doche dippthsy aadeare phretyhéinclodea #eotderntol 30.

The main sectj.o 30, has_an uate..interj.or rface 131 that is

seni - oi r culaFliale Heddesclion ghihe Frigtiv jacation g thosg feathies ndha saltextolep 4 ¢
bot h gener ahkYackbfipahginghdrawitigs. Nrefuse! ta! fdRGRS ﬁaagaoe HPBsb@\ih dhér 1 adi us
of curvature centred on the axis of the hinge 126. The first and second

pl at es 128PrieMaliongr oj ect towards the second portion 124 from an upper side
of the main section 130, renote fromthe hinge 126. The main section 130 has
an exterior surface 133 having a radius of curvature centred on the axis of
t he hi n§e 1Wherera pariculdr feature referedd torathefallewing desgriptioreisiaggo(ripasied he

portion adj . | a,
25) comp e erghhektupTitat i BbYRERsbalg dhat hls B3fird B ORMGRY Apihaled™, |
150 t hat exihehd<Figuresartdbwevarpowhetesugiparfeaiude ihot ilestrated, thecapplicadB0 i n a
radi al direction,al on li.ne fromthe hinge 126. .The fl.,ap co i S a
first arm1l aeﬂg%‘f?é"g %36? dQ‘?‘ﬁ%tF' tgﬁh rt]ré? Pﬁ‘%gae W trﬂuOta?r}bo“&t' nﬂ?’%ﬁ{’ﬁs% t he
interface briileero dbesof shicilld pbabe coAsiderddiniting e BcsprcoHl iDverdtish mrahya
second 1%r mmllgyb aligned with and extending fromthe

(

A cartridge 120 according to one embodiment of the first aspect of the invention
will be described by reference to Figures 2 to 7b. The cartridge 120 comprises a
first portion 122 and a second portion 124 interengaged with the first portion by a

20 hinge 126. The first and second portions 122, 124 are thus pivotably moveable
relative to one another about the hinge 126 from a storage configuration to an
implanting configuration, as explained in greater detail below.

The first portion 122 comprises a first plate 128a at a first end of a longitudinally

25 extending main section 130 and a second plate 128b, spaced from the first plate,
at a second, opposite end of the main section 130. The main section 130 has an
arcuate interior surface 131 that is semi-circular in cross section. The first and
second plates 128a, 128b are both generally arcuate, having interior surfaces
129a, 129b having a radius of curvature centred on the axis of the hinge 126.

30 The first and second plates 128a, 128b project towards the second portion 124
from an upper side of the main section 130, remote from the hinge 126.



I nterface between the second plate 128b and the main section 130. The first
and second arns 150a, 150b are interconnected at their distal ends by a

| ongi t udiwel2by/B3826ndi ng shoul der 151. A space 152 i s deCirestotwovdre spaced
first and second arns 150a, 150b and the shoulder 151 . The second portion
124 conprises a longitudinally extending main section 134 with a third
plate 128c centrally di sposed thereon. The main section 134 has an arcuate
interior surface 135 that is sem -circular in cross section. The third

pl ate 128c Thke mairseckan 30 Hasandeedomnsurface: B33 hadagd an@diusgef @irvatyee f i r st

. 192 _ - ; : _ :
PO {100 2 2o AR aRECUAHE ! 35S Bl SRR SR ch 6P uhded 19, 2
128c proj ec133 {icdhe portion adjasentgorthe spade between the fishand sedendplatés mai n

section 134, .re from.the hin 26. More specifically, the third plate
128c proj ecg%éq,g%gﬁhgorﬁnrésqq?gqndl @ 133a. The main section 134 of the

second mortion 124 has an exterior surface 137 having a radius of curvature
centred on e axis of t hinge 126. The end rtions of that exterior
curf ace 13771% G5t RABOBI: BRUSER oo fish ID <t 1R HARICButaage (O SR )
conprise regpest e of tREMHaiRNsbctiBh MB0l an&a%Vaire&§@a|oﬁa% 86 A s t 1 on

124 includes a second flap 154 that extends outwar fromthe upper side
of the mai nhisgeti2en 1he fiap cemptiseala Wit aenildahaying a arexieal epehaligeed nge

the i nter f asa o Rerkify W8 hoPhHaEB bsBRET iSRS plte PoBs A hERFART T e
st or agel@onsegionat 8dnand Ize second aamd 156k calignpdavitls arBextendiy e the
o0t enh e ot e deebhe ke dhd o a4 gkt g onde Ry,
respective hhdssecondcamus a%0af HISOU areairtsrch@ected 2Rbtheir28istadnehdshbyiat eri or
'St or age oletusinghocREPERGT ST {1l A 8Padre e i Petdth oy WS iPRged e
hinge 126. A&t BAAses@RNains F5QAr&0bandithe shbaldagesthamber 140 is of a shape
and com;égurat ion suitable for :
The second portion 124 comprises a longitudinally extending main section 134
‘with a third plate 128c centrally disposed thereon. The main section 134 has an
arcuate interior surface 135 that is semi-circular in cross section. The third plate
128c is, like the first and second plates 128a and 128b of the first portion 122,
20 generally arcuate, and has an interior surface 129c having a radius of curvature
centred on the axis of the hinge 126. The third plate 128c projects towards the
first portion 122 from an upper side of the main section 134, remote from the
hinge 126. More specifically, the third plate 128¢ projects towards the first land
133a.
25
The main section 134 of the second portion 124 has an exterior surface 137
having a radius of curvature centred on the axis of the hinge 126. The end
portions of that exterior surface 137 (i.e. the portions on either side of the third
plate 128c) comprise respective second and third lands 137a, 137b.
30
The second portion 124 includes a second flap 154 that extends outwardly from
the upper side of the main section 134 in a radial direction along a line from the



storing an 1OL 50 snugly in an unfolded state. Each of the plates 128a-c

I ncl udes a tooth 138a-c at a distal end, renote fromthe correspondi ng
upper endsoabii3ss2sri n sections 130, 134. The first andpseaBrdiopmod760Ns
122, 124 each include a detent groove 139a, 139b running the length of the
respective main sections 130, 134 at |ower ends of their exterior surfaces
133, 137. To nove the first and second1portions 122, 124 fromthe storage

configuration to the inplanting configuration, a user squeezes the first
and second hingg$28.50he sedonchliap AB# hasiaproxima) qmdddigaed vathcangdhyextendivgeasi ng

the moment rajy \ae U0 pl8feerf el iy BB T80 tnd HRAmAEsdRiBHIY 09t her

the pl ates € over spectrve ?ands 133a, the
curvature of the interior surfaces 129a-c of the respectlve pl ates 128a-c

t chi t f . th te f 130,
T30 The ¢ it G0 B a0s onblaugs. The oirsh Ao SeRarth PilSs pEadh o TEBR AR, ¢ o
and secgnd uﬁltéfdlgltalé@&nthl’tﬁgbthﬂﬁ piae ‘f28’c$tw1fh| gnbsiérmauy\mrm bétvdenr e and

second plates 128a, 128b slide past the second flag on respective sides

thereof . MAHAGERE t plates-alhg, '“'ief'°l’ sUaees 199, 129Bale9 ot f'}ﬁarqs@§ ivq filgt pl at es
that slide é&oﬁ@%ne‘{ﬁﬁd tp\h?eé:QEB&SPZB'Hj'@@c'a"HQﬁe]ﬁ@ﬁor é@’r?ébesl‘?sgla 148téfl the

teeth have passe far end of the |l ands, when the resilient nature of
the pl at es thegaspeativgdraintortiens h3Batd4 tegeiherodefinera starage shembesd A0 t hi n

t he respect @%{ﬂ Thi s gaER he teeth
within the écx‘ééri}ogrg%gﬁhalﬂf etse(:n ugﬂﬁg%xnrs eget?’g mf@é e%‘suressta‘{%ht ﬁt he
first dod ddganed’axpdhe istonagd 2Rambérl 14@ishot a shapeaind rmedflgwatld:ressltablagm'
configuratign. Thisad Sat reven what is intended to be a

si ngl e-use 5835"?9?’318%‘.‘ %WgHBWH%SFHn@dg‘i Stagéecond flaps 150, 154 are aligned
wi th one anot her, the second flap 154 being received wthin the space 152
between the_firs second at 50h_of the first fla the first
DRI BIRE P IEL CR S RS0 e U R Ar e S A 8

the corresponding upper ends of the main sections 130, 134. The first and

15  second portions 122, 124 each include a detent groove 139a, 139b running the
length of the respective main sections 130, 134 at lower ends of their exterior
surfaces 133, 137.

To move the first and second portions 122, 124 from the storage configuration to

20 the implanting configuration, a user squeezes the first and second flaps 150, 154
together. The flaps provide leverage, increasing the moment at the hinge 126.
As the flaps 150, 154 are brought together, the plates 128a-c slide over their
respective lands, 137a, 137b, 133a, the curvature of the interior surfaces 129a-c
of the respective plates 128a-c matching the curvature of the external surfaces

25 of the main sections 130, 134. The third plate 128c slides through the space
152 between the first and second parts 150a, 150b of the first flap 150, whereas
the first and second plates 128a, 128b slide past the second flap 154 on
respective sides thereof.

30 More particularly, it is the teeth 138a-c of the respective plates that slide up and
over the corresponding lands 137a, 137b, 133a until the teeth have passed the
far end of the lands, when the resilient nature of the plates 128a-c urges the
teeth back to a non-deflected position, within the respective detent grooves



In the inplanting configuration, the sem -circular cross-sectional interior
surfaces 131, 135 of the respective main sections 130, 134 of the first and
second powbi2org133R8, 124 together define a cylindrical, perms2btonooed

i mpl anting chanber 140" extending parallel to the |ongitudinal axis of the
hinge 126. In this inplanting configuration, the first plate 128a overlies
the second | and 137a, the second plate 1828b overlies the third land 137b
and the third plate 128c overlies the first land 133a. A cartridge 220
accor di ng tt399nd38khdhisriBterengagement ot Kiedtegpwithindie cagesnansing detedls | be

descri bed ses a
first portinoogvasife afd ehelfelinatink fisihg sFoBnff ohlns bz, 404 EaRet T he
first portilnretitned ior the stathgeecanfiguradioni ohkisA2 2o mewenirre-usleuef whadigbl y
noveabl e rel ati.y n not her. f. a storage configuration to an

I mpl anti ng 'E%HPFgﬁﬁS §g%oﬁpgqg-§sg)98pgﬁﬁgd in greater detail below The first
portions222 conprises a first plate 228a at a first end of a longitudinally
ext endi ng 'nsct'.on20and sec ate 228b, spaced fro th first
late. ar ANbBeRe. frehandiseconndaps Tt The e alionesh WBBGSnerABS et e
second pl atﬁ-ﬁ:oaa%p agabbémge ra@é.veamrralmy SPRGEASEDGWE B ftqugidls t he
second portion 224 from an | de mai n section 230. Athird

pl ate 228c,Segendrarms H0g 1é@h@f éﬂq f}"sbf'%eihe fqrgt Fhsecandypastiansoddd B4 a
| ower side 5}1‘3 ﬁlﬂ‘f‘e %mﬁﬁcéd'ﬁa %ﬁgv_and projects towards the second portion
nd and thir

224. The first, sec pl at es228a-c each have interior surfaces
227. Tht® main section 230 has an arcuate interior surface 231 that is

iat top sulthinblasiig aaiq aion 3% PERRGRAEY dBsssekionn fustipstigtes ¥
portion adj 88tn133 oftthe mppeetivlaelrmersecmmsf nB8e; 134|obfsmeoﬁr$t [drek secditBa,

228b ,and 233a., The | | and 233 hal | d
hape whi CHPOTRRSaLeR:” 174 agheTT ABfY cvery orREt namoan-Suf sabadihalr 0

end cl osest chignbérel 4 @M’@hﬁlrigrﬁa?alléblto mglbagmdaﬁél axisTbiethgiinges €28.i imthds30 al so
has a substantl ally flat bott fsurface gg Si de

lmplantlngy configuration, the first plate 128a overhes the second land 137a, the

second plate 128b overlies the third land 137b and the third plate 128c overlies

the first land 133a.

A cartridge 220 according to one embodiment of the second aspect of the

20 invention will be described by reference to Figures 8a to 11b. The cartridge 220
comprises a first portion 222 and a second portion 224 slidably interengaged
with the first portion. The first and second portions 222, 224 are thus slidably
moveable relative to one another from a storage configuration to an implanting
configuration, as explained in greater detail below.

25
The first portion 222 comprises a first plate 228a at a first end of a longitudinally
extending main section 230 and a second plate 228b, spaced from the first plate,
at a second, opposite end of the main section 230. The first and second plates
228a, 228b are both generally planar and project towards the second portion

30 224 from an upper side of the main section 230. A third plate 228c, which is also
generally planar, is centrally disposed on a lower side of the main section 230
and projects towards the second portion 224. The first, second and third plates



edge portions of that bottom surface 237 (i.e. the portions in line with
the first and second pl ates 228a, 228b) conprise respective second and
third | amie 28B873382237b. The second portion 224 is identPCaIGH20100d0e976i r St
portion 222, but rotated 180 relative to the first portion about both a
vertical and a horizontal axis. The second portion 224 thus conprises a
fourth plate 228d centrally di sposed ort3a | ongitudinally extending main
section 234. The fourth plate 228d is generally planar and projects towards
the first RAGaroaactphave inerer smtfweséiaire Dite main sections23Q haa arcarcudiee

second portht% f%u‘hgcléréé)l aP@'Q&H: c‘?@g@r é@gﬁgé& e 228e at a first end of

the | ongi tudi exten I'ng maln % sixth pl ate 228f,
spaced fromthe fourth pl ate, at a second, opp05|te end of the main section

234. The fifth and sixt Iate 8 eral | | anar and
project to @a{m‘%eqlpp?[ A% ?EH%??E“%@O tgongﬁ gg@ &C?’ﬁ@ﬁrﬁ’ﬁﬁf?"sectlon
234. Theg f asfrihée topi §driacér2133su>et thedboition atfdcent 16 #6d sPaye bbfednl mé fisr f aces
229. The main section 230 has_an arcuate interior surface 231 that is

sem - ci r cul 3 $9008d Plates 22870 A28D) OMRLISeS At l@ﬁd@a@a@f-"h%@s&@?@érﬁ?%rt i on
224 has a Sg%fsﬁaﬁdv@'wéegfe' ShagdePWhiH] IriFéasedOin ﬁé gﬁteﬁgafueﬁfe ifhe OLpt hat

top surface 9 (i portions in line wt sixth pl ates
228e, 228f)sw@n9r23§@taemlowttwmetafcm intefionsurigees23139a, 239b The mai n
section 234 also has a substantially flat bottom surface 241. A central

portion of that bottom surface 241 (i.e. the portion adjacent to the space
bet weertOt heTtie frtdin aedticn 260 ansmthas 2 38bstaatally) flatobqitors esuifacei287h Saded 241a.

h h | apd h hei ght f
Fover w th ke GaBns B That Heto) sURREE A32T6E. L adoRs it s St bl or { o
surface 235ndEsetorf pldies [PH28ae 2288 zomprise | regdpectivet 9étidﬁ|d2§|8@-tﬁlrditlar&isjl st al

end, renot e%é?r oghzhe correspondi ng main sections 230, 234. In the storage
configurati Ptirst and second pl ates 228a, 228b are

15 The second portion 224 is identical to the first portion 222, but rotated 180°
relative to the first portion about both a vertical and a horizontal axis. The
second portion 224 thus comprises a fourth plate 228d centrally disposed on a
longitudinally extending main section 234. The fourth plate 228d is generally
planar and projects towards the first portion 222 from an upper side of the main

20 section 234. The second portion 224 further comprises a fifth plate 228e at a
first end of the longitudinally extending main section 234 and a sixth plate 228f,
spaced from the fourth plate, at a second, opposite end of the main section 234.
The fifth and sixth plates 228e, 228f are both generally planar and project
towards the first portion 222 from a lower side of the main section 234. The

25 fourth, fifth and sixth plates 228d-f each have interior surfaces 229. The main
section 230 has an arcuate interior surface 231 that is semi-circular in cross
section.

The main section 234 of the second portion 224 has a substantially flat top

30 surface 239. Side edge portions of that top surface 239 (i.e. the portions in line
with the fifth and sixth plates 228e, 228f) comprise respective fourth and fifth
lands 239a, 239b.



interdigitated with the fourth plate 228d, wth substantially no gaps

bet ween the adjacent plates. Likewise, the fifth and sixth plates 228e,

228f ar e woterodizgi2sated with the third plate 228c, w t hrPsuGR2amiGoed76y no
gaps between the adjacent plates. The teeth 238a-f prevent the separation
of the first and second portions 222, 224 beyond a desired point by butting
engagenent agai nst respective shoul der pbrtions 242-245 on the main
sections 230, 234. The interior surfaces 227, 229 of the respective plates
228a-f and Themain section 234 alse des Zeaubstard@lly flat bestore spéace 241.mAi senral t i ons

230, 234 to e 10a,
the stor agePaaniL e piftof e 1 TE oRih adiodhf i eGiiBck bebl ol
storing an trﬁjlmmmggihyplateseﬁ%enﬂmmednptlsésea sikth lande4t1 he Thersixthdamd second
portions 22 224fro t he stor nfiguration to.t

confi gurati ézrtﬂ a8 gsyp! Hu‘ﬁ@é%% sﬁ%%e f“fch‘ h%?saeéc'ﬂrﬂf ?]ﬂ ff‘?"gﬁg"?q ‘ﬁ@?ﬁé‘? As
the firsg apetterRcandc®sl ia0ns eAd2losedttorhe akiaitg litericr@eifaes 23she pl at es
228a-f slide over their respective |lands, 233a, 237a, 237b, 239a, 239b,

241a. The fourth plate 228d slides through t he space between the first and

second pl at g§cRr 3Bme plaRs z@@q—ftﬁﬁuad& £YSth bbeaff lof ab@a%@ﬁﬁmetﬂdﬁﬁ%ie, the

third plate 228c slides through space between the fif nd si xt

pl at es 228econegionding rnpmaﬁﬂ@tm%?% @34si xth | and 241a. More particularly,
it is the teeth 238d, 238c of the respective fourth and third plates that
slide up and over the corresponding first and sixth | ands 233a, 241a until
t he t eeth hhvdheasteomyet lcontiguratiah, ofhet Hiestl andlsseomhdnplat&s 1228a| i228b s ur e of

the pl ates to nxdefl ect 05| | on,
abutting anzni?%glq"égegf‘ﬂgég}%f% 6IS%£?(%§ %‘s?)‘éb?bﬁ]’ﬁ'@'w Qﬂogfpseqftﬁ’ﬁ% %nner
t he rel ati vadjaoeetnmatest dikdvise rlbééﬂfthlai'@ sigthfplates @2801228f a‘n@[)htéﬂﬂgifaied)lje and
ensures that e t s 222 24 ca ot e returned to
the storage™ Hb ??&U@?If’%ﬁzéﬁm B?@ b?' %QaP%gﬁ%ert GA4aceat PlatesSnded to
be a singl eThé@eanrmadQﬁevédﬂtﬁégepamﬂmﬂéﬂtne fieahdBecand poriohB @22, 224
sem -circul ar cross-sectional interior surfaces

15 beyond a desired point by butting engagement against respective shoulder

portions 242-245 on the main sections 230, 234.

The interior surfaces 227, 229 of the respective plates 228a-f and the interior
surfaces 231, 235 of the respective main portions 230, 234 together define a

20 storage chamber 240. As best seen in Figure 10a, the storage chamber 140 is
of a shape and configuration suitable for storing an IOL 50 snugly in an unfolded
state.

To move the first and second portions 222, 224 from the storage configuration to
25 the implanting configuration, a user squeezes the first and second portions
together. As the first.and second portions 222, 224 are brought together, the
plates 228a-f slide over their respective lands, 233a, 237a, 237b, 239a, 239D,
241a. The fourth plate 228d slides through the space between the first and
second plates 228a, 228b and up and over the first land 233a. Likewise, the
30 third plate 228c slides through the space between the fifth and sixth plates 228e,
228f and up and over the sixth land 241a. More particularly, it is the teeth 238d,
238¢c of the respective fourth and third plates that slide up and over the
corresponding first and sixth lands 233a, 241a until the teeth have passed the



231, 235 of the respective main sections 230, 234 of the first and second
portions 222, 224 together define a cylindrical, snooth-bored inplanting
chanber 240'2010/133828i s i npl anti ng configuration, the firetTmehe/dida
overlies the fourth I and 239a, the second plate 228b overlies the fifth

| and 239b, the third plate 228c overlies the first |land 233a, the fourth
pl ate 228d overlies the sixth land 241al5the fifth plate 228e overlies the
second | and 237a and the sixth plate 228f overlies the third | and 237b.
Wth the cafer endgéths laspdshuien e feisilient ratutenef tbé@dﬁiﬂs 22Bd.2238c wiges Me t he

transition i s at t ax tion,
the 10OL 50 {ere%%%tgség{og%eﬁég%gi gﬁg@ ’ gg“f,‘ﬁ&m can eéés%gefhﬂrgos? ltH%learl y
i n Figures idspectivel BimdsA dmrthisi dmnezmhezm]atbecmauenmmdoetttehemplahtmghe
first and second as e.t of thelnvetlon ed., with a QL. 50 in
Situ, i a CoBRUERRRR: Tortexerhe aEh ehelR gt fss sk PS4l Sartiels e
packagi rg nege,iasd ¢ahmot bbasturned totheestoiagetdonfigGlatib. iThipisaoepraidritire- t he
cartridge 12 se an end user woul d: renove the

0. At th oi nt of
cartridge fl"%‘f‘f?‘tz '%atd§€B?"‘§e‘£ c@@a@ﬁﬁ'@ -WRR/EAMA9 i r st and second portions

122, 124; 222, 224 relative to one another so as to nove fromthe storage
confl guratl on into the inplanting configuration, thereby folding the IOL
50; and i nsHythetmplanding cpatiguration, the gemirciscuan @9§$'ﬁ90tlﬂi‘ﬁ| interian surfpees or .

Alternat i veby, b4 it 8. AlspDIId il cibid 248e 284 Oor 170t OMRd iBosHar 29

conflguratlon info the i anting co uratioh cou d take place prior
t he rent@i nporioap, 22e 2261_ t@g}ethemsielhee ng bwinmlcah\hsﬂngotrebmned implahting

Phe oot i appfod’ 285 1R e SmHaREE o findr o e Hite{ BRI 220 byllEs S .
I npl ant at i ofgurthi ighti 289at ¢the Isecqmd fptatemeabtdverlIe@_th'esflf“ﬂfxlamk:ll Zﬁglfkrtber}tlhim

t .
Coht an nat | BR%ARS EVBIEEdfie IPSiUnd B0t LR IbehoRe2o4d uptien 3o st ¢ he
i npl anti ng pixanbAR, ir@fufth prate 228@@0@.@@ theSedondaghd 2674 uhtiare sixe plalté ch t he

folded 1L 50 rh nj ector plunger 16 m ght
ol de 15  228f overl%es thet ird land 2%7% g g

With the cartridge of either the first or the second aspects, during the transition

from the storage configuration to the implanting configuration, the IOL 50 is

folded to a folded state 50°, which can be seen most clearly in Figures 7b and
20 10b.

A cartridge 120, 220 according to either of the first and second aspects of the
invention may be stored, with an IOL 50 in situ, in a storage configuration within
aseptic packaging (not shown). The packaging may include a feature to retain
25 the IOL 50 in place within the cartridge 120, 220. At the point of use, an end
user would: remove the cartridge from the aseptic packaging; move the first and
second portions 122, 124; 222, 224 relative to one another so as to move from
the storage configuration into the implanting configuration, thereby folding the
IOL 50; and insert the cartridge 120, 220 into a loading bay in an injector.
30 Alternatively, the step of moving the cartridge 120, 220 from the storage
configuration into the implanting configuration could take place prior to the
removing step, the IOL 50 thus being folded whilst still in the packaging.



catch during expulsion of the IOL fromthe chanber, so injection of the
folded 1OL 50" is snooth and controlled, reducing risk to the patient and
i mprovi ngwease/wsese for the surgeon. Although the carpriragoioanee7g20 and
associ ated injector have been described in the context of the storage and
I njection of intraocular |enses 50, and especially hydrophilic | OQ.s, the
skilled person would appreciate that thi i nvention has further application
and may equally be applied to the storage and i nplantati on of

non- hydr ophAtl i@ staQesn thhipadcesaris Be Kdlob6handiedf by thependuseéry theyeantridgeor

other fold | ' PRy | tab i . ,
O o oh oo B ot SR G B AP iRER B
140, 140'; t34te ﬁéﬁt v&mhl tHe ﬂ(DEhiisré)qmﬂlgg bfrﬁa';tingrinldc&r ihg‘i Itlge} @yeculTais i n
cross section, .the i ant i ng, chanber ', 240" cou e of an o
Cpronr i ot dNEieiE ety BRUPOS i Bk chntAciingian bk PacTP U isnal
Moreovers, it is not necessary for the sides of the bore to be parallel.

| nstead, the bore could be tapered, narrowing in the Ip%gi t udi nal
di rection. Bgcaysetqidhe spioth betg einthe igwianiingfchambes JA8', 2401 dheng=a1§eal ong

| ts | engt h.; LBGiaf ALHALEDEN Ifich s ‘?é'& foPL S0 RE e Injditbl blﬂhgﬁr”% ‘?ﬁigﬁ{ S SO
prop npl e, e

as to achieve optinum properties and/or cost. For exa I nt érior
sur f aces 13datch tREing 2xpulsioh3sf dhef iQL frgmt the ¢hareberf solieiectign ahthentplddthnber

the cartri dgk P8 maneeh; 8y s, et uct Ing Baitls Shelfibicbind 884 2"

228a- f 1oul of bxe forthe safrgeonmat eri al that has particularly good properties
for resilience, for exanple. The entire cartridge 120, 220 coul d be coated
in a lubricious coating or could contain a |lubricious agent to reduce

friction t hﬂmﬁﬁ)ghfm@idairﬁriabé HQO?E_BGTahdrassbcfahﬁ ihfactdiQ\afvéCb@ehh!és@ﬁbéd irflge
120, 220. Alternati velx or additi Qn'alil'é'h {j,he [ n&ector my contain a
| ubri ci ous Weeeantextpithe starage apddaiestidh etintriaasulan ensgs gBqandesgecially, t ne

im[lj ?ﬁteoir n}Ong‘{lgrSPhiﬁé heLs! e GRlIbE | sEISom avole bprédiftet @@t ithé AnVditiohORas ng bay

15~ further application and may equally be applied to the storage and implantation of
non-hydrophilic IOLs (which can be stored dry for up to five years) or other
foldable medical devices, with suitable adaptation, where necessary, of the
shape and configuration of the storage and implantation chambers 140, 140’;
240, 240’ and of the injector.

20
Rather than being circular in cross section, the implanting chamber 140°, 240’
could be of any appropriate cross sectional shape, such as oval, square or
octagonal. Moreover, it is not necessary for the sides of the bore to be parallel.
Instead, the bore could be tapered, narrowing in the longitudinal direction. Also,

25 the cross sectional shape of the bore could change along its length.

The cartridge 120, 220 could be made of multiple materials so as to achieve
optimum properties and/or cost. For example, the interior surfaces 131, 135;
231, 235 defining the bore of the implanting chamber 140’, 240’ could be made

30 of a highly lubricious material whilst the rest of the cartridge is made of standard
grade plastics. Also, the plates 128a-c; 228a-f could be made of a material that
has particularly good properties for resilience, for example.



Rat her than being a separate cartridge and injector conbination, the
cartridge could be incorporated into and be integral with the injector.

Al t er nat iwel2gio/i3bg25cartri dge nmay have an integral nozzl eC3am20mmo0§76r use
with an injector having no nozzle or tip section. Instead of there being
the specific nunber of plates and corresponding | ands as described in
detail above, the cartridge of either d3pect of the invention may have
either nore or fewer plates and corresponding | ands. Instead of the entire
exteri or suktfeagetiref cartiislgenl 20, 226t ¢auid be3matadin af lubticioys coalingyer £20ldof t he

necossary o 1BRigS 4G5S rdltce thtlon Rfecs ol Elekion bhuied” ¥
t he | ands 150/faom1Be bartdd@@n)20,@20ave a matching profile. Al though the first

flap 150 is described as having first and second arns 150a, 150b connected
by a shoulder 151, it will be appreciated that the shoul der 151 could be

om tteds | niferaativel Zu@tr amdaionahye thE Nhjteftt rﬁQdenltHin U BebricibusO8eBRE (hein Wi t h
t he second flap 15 | aps were provid the user would still be

abl e to novahowRg ?.%Puw e\é%rotha telsled; I%Sfizlzv ﬂleztﬂl?%@%?h'ége't aftemthe
| mpl anti ng &‘Pﬁuﬁg gtae@n m§éﬁed"!hlb"lh€&a%] iy b&Y bOthk-injéb@r 1 r'st and second

portions 222, 224 the cartridge o e second aspect of the invention do
not have to be identical, although this facilitates manufacture. CLAINB 1. A

gg\r“t 2 ;d gte " Zﬁ%ﬁ% agp béﬁwgrf s@@ga{eo Céﬁ#l%efaalfl(? luﬂ@@tbf noh\ma?l h ame caggrgd

I'r St on,
porti orn0i ntcnmgegedomorated mtofands be pategrad rV\'/ItW\MTH mjectomeAitelrrmtlvdy,dtrmecond
ne ,anot.her ,from a.. st or.age nflauratmn

portions ar vabl e
P i ch | riea g Pudy havEh ol ABFE BELI ol iR it pRidRGoE BV
st or age chamdzele érotip Séctionng t he nmedi cal device in an unfolded state, to an
I npl anting configuration, in which the interior
Instead of there being the specific number of plates and corresponding lands as
156 described in detail above, the cartridge of either aspect of the invention may

have either more or fewer plates and corresponding lands.

Instead of the entire exterior surface of the main sections 130, 134 of the
cartridge 120 of the first aspect having a curvature matching that of the plates, it

20 is only necessary for the portions that are slid over by the plates 128a-c (i.e. the
lands 137a, 137b, 133a) to have a matching profile.

Although the first flap 150 is described as having first and second arms 150a,
150b conneCted by a shoulder 151, it will be appreciated that the shoulder 151

25 could be omitted. In fact, just a single arm 150a could be used in conjunction
with the second flap 154. If no flaps were provided, the user would still be able
to move the first and second portions 122, 124 together to the implanting
configuration, but with greater effort.

30 The first and second portions 222, 224 of the cartridge of the second aspect of
the invention do not have to be identical, although this facilitates manufacture.



surfaces of the first and second portions together define a snooth-bored
chanber for retaining the nedical device in a folded state. 2. A cartridge
accor di ngvoeonlassrsl, wherein the first portion conprisesTaiB2bmamborene

pl ate and at | east one adjacent |and, wherein the second.portion conprises
a land corresponding to the or each of the at |east one plates of the first
portion and a plate corresponding to the8 or each of the at |east one | ands
of the first portion, wherein in the storage configuration the plates of
the first a@dAMMSond portions are.interdigitated and interior surfaces
thereof define, at least in part, the storage chanber, and wherein in the

I npl anting configuration the plates of the first and second portions

overlie their 11 espaatidye adapiedsieostdieand andold Bfoldatiar iniplggabiaceedidang t o
claim?2, wherein at |east one of the plates includes a tooth at a distal

end and wher ei n 46Y&% ¢ CATEIAG GRINPISHD:i ncl udes a detent, the tooth
engagi ng the detent gt bBRioht BA§ and second portions are in the

i npl anting configuration. 4. A cartridge according to claim1, 2 or 3,
wherein the first 8nddseedipyitien inderengaged W!@l*hﬁ]éfég@@ﬂ@p; a hinge,

pi vot ably ”Dvea%tﬁqergﬂ l&hif’#&. arfy ﬁéﬁpﬁw dﬁ?%&v&(ﬁ%g@%ﬁ%ﬁoson G&thby | dge

according to cla ereint econ I ons each conpri se
an arcuate segndmmai stdragé rooefiguratibmcia whigh, intenior iserfaces ahthendirst and

chanber wher ei reREa e el sRBREF Hhdub KE3dling BB BRACHNIRF D1 ot es
proj ectiong fromiararuppieldesi stateyfto tancimgulantingecontigomtibn, mnwhicheheiimetibe
second portion conprises.a ;hird pl at e

i deof "the ar ool oS ol NMABRSeROP: BoAnE doOPRAPE R ASTSRIBRANSLY | | on
is disposed betvgrimtididor fetaihingNRe Afddll dBYidé @Pa Pildédistaté.r st portion. 6. A
cartridge according to claim4 or claim5, wherein the first and second
2. A cartridge according to claim 1, wherein the first portion comprises at
15 least one plate and at least one adjacent land, wherein the second
portion comprises a land corresponding to the or each of the at least one
plates of the first portion and a plate corresponding to the or each of the
at least one lands of the first portion, wherein in the storage configuration
the plates of the first and second portions are interdigitated and interior
20 . surfaces thereof define, at least in part, the storage chamber, and
: whereih in the implanting configuration the plates of the first and second
portions overlie their respective corresponding lands.

3. A cartridge according to claim 2, wherein at least one of the plates
25 includes a tooth at a distal end and wherein the corresponding land
includes a detent, the tooth engaging the detent when the first and

second portions are in the implanting configuration.

4. A cartridge according to claim 1, 2 or 3, wherein the first and second
30 portions are interengaged by a hinge, pivotably moveable relative to one
another about the hinge.



portions each conprise a flap extending in a radial direction along a line
fromthe hinge. 7. A cartridge according to claim®6, wherein the flaps of
the firstwendissssead portions are aligned with one anot lper/cHren/dobeesf i r st
and second portions are in the inplanting configuration. 8. A cartridge
according to claiml1, 2 or 3, wherein the first and second portions are
slidably noveable relative to one anoth#. 9. A cartridge according to
claim8, wherein the first portion and the second portion are substantially
i dentical, thé.fArcartridgetdasarding te claimat.cdha@dn the first vandt secohd postiansd

por {1 on about boLlf KR4 hehdie A L i e R W <o
a. an arcuate seignsantingf c’ohﬂgwratlm $e§ﬁmﬂeelyhdefme mppbelte rmilmlcﬁgthe

configuration, defines half of the snooth-bored c . first
secong spaced pl WQQ%pPQfFQC‘E'?ar%b‘?r dnerein, g f'§5rtd@°'%f’"tq’ﬂ§"%ﬁ's€l§af'@t

and c. & third pé@d@dpéﬁa&@ 'pl&le§€tﬂbj"e@hrﬂg/ ffdn® MR UppPBP &ides I ethaf aicfmate?trcuate
segnent ; wherein the third plate of the second portion is di sposed between

the first and seSe@BeM; AL werehe t'?‘? r $8COpdr PP'ES'R"aﬁ@F“PI"%%S vertbisd platen

cartridge accor dj [ gﬁ%n@
chanber of the i Prgﬂe(%tlﬁl ﬁfé\ﬁ(t:rgﬂ %ﬁir gtﬂl@h’al S cwﬁﬁg el?cﬁ%l@ s'% ca\Pﬁél gqge
according to anythef tmfﬂalb'ﬁte of the seconghporion is ldisposedtbetweer dhe lisstband of t he

i npl anting confi the |l ongitudinal direction. 13. A
cartridge accord?%ﬁhﬁ%ﬁé%éﬁ%gﬁgfﬁ%&@?al m further including a fol dable,
I npl ante®l e nedi cal device. 14. A cartridge according to claim 13, wherein

the medi cal deé{' ﬁeca'rtsridgg according to claim 4 or claim 5, wherein the first and second
portions each comprise a flap extending in a radial direction along a line

from the hinge.

15 7. A cartridge according to claim 6, wherein the flaps of the first and second
portions are aligned with one another when the first and second portions
are in the implanting configuration.

8. A cartridge according to claim 1, 2 or 3, wherein the first and second
20 portions are slidably moveable relative to one another. '

9. A cartridge according to claim 8, wherein the first portion and the second
portion are substantially identical, the first portion being rotated 180°
relative to the second portion about both a vertical and a horizontal axis.

25
10. A cartridge according to claim 9, wherein the first and second portions
each comprise:
a. an arcuate segment of the inner surface that, in the implanting
configuration, defines half of the smooth-bored chamber;
30 b. first and second spaced plates projecting from a lower side of the

arcuate segment; and

c. a third plate projecting centrally from an upper side of the arcuate
segment;



I ntraocul ar lens. 15. A nedical device injector, conprising: a. a hollow
body portion having proxinmal and distal ends; b. a |l oading bay di sposed at
t he di st avoenn/eszshe body portion; c. a tip portion comrogatsdidmodrne
distal end of the body portion; d. a plunger, slidably received in the body
portion; and e. a cartridge according to any preceding claimreceived in
the | oadi ng bay. 16. A nethod of |oadiag a nedical device injector,
conprising: a. renoving a cartridge according to claim 13 or claim 14 from
asepti c packagi mherdin thmthirﬂgalatleeaffthe secambpartion isldisposedbatweeh dibe fiestt 0 one

anot her so as to ve f e confi uratlon into the inplanting
configuration, 8%?7‘4 B'EL‘?Sn‘g tﬁ%ﬁ'ﬁﬁﬁ@&la Fe¥rSqnd. c. inserti ng the
cartridge into a Ioadl ng bay in the injector.
11. A cartridge according to any preceding claim, wherein the smooth-bored
5 chamber of the implanting configuration is cylindrical.

12. A cartridge according to any of claims 1 to 10, wherein the smooth-bored
chamber of the implanting configuration is tapered in the longitudinal
direction.

10

13. A cartridge according to any preceding claim, further including a foldable,

implantable medical device.

14. A cartridge according to claim 13, wherein the medical device is an
15 intraocular lens.

15. A medical device injector, comprising:

a. a hollow body portion having proximal and distal ends;
a loading bay disposed at the distal end of the body portion;
20 a tip portion connected to the distal end of the body portion;

a plunger, slidably received in the body portion; and

© a 0 O

a cartridge according to any preceding claim received in the
loading bay.

25 16. A method of loading a medical device .injector, comprising:
a. removing a cartridge according to claim 13 or claim 14 from
aseptic packéging;
b. moving the first and second portions relative to one another so as
to move from the storage configuration into the implanting
30 configuration, thereby folding the medical device; and.
c. inserting the cartridge into a loading bay in the injector.



