LENS AND ADDI Tl VE PACKAG NG SYSTEM Fi el d of the Invention The present

i nventi owo@ssdss to an intraocul ar |en gi ng syst enP@ii/U018881IPt | onal™~—~
additive reservoir and a nethod oi\“\Wﬁ“@%@@Mu& ng the sane. More
particularly, the present inventi a packagi ng systemthat may
be used to store an intraocular |ens anes¥ptionally an additive material,
such as a lubricant, until use during an ophthal mi ¢ surgical procedure at

which time the p@ﬁlﬁgg QHP‘ Lﬁ?l(h gogr ens

i nserter. Backgr 9@%?‘?&%&2 e?ﬂé?ﬁ)ra c?t;lllgta ﬁ%“‘l ens of the
eye plays a primary role in focusing Iight onto the retina for proper
~vision. However, vision through the natural |ens may becone inpaired due to
an i nj uryEigldohihe KVeRIORL of a cataract caused by aging or disease. To
restore vision in the case of a cataractous lens, the natural lens is

. typical |y renpvée pradentdpventian rdlatesde aarintrapeylan lenpspackagipoaystam withof an
artificial lens nmay al so be useful to nake a refractive correction in an
eye Wi t hogh dptenabatditive odservoio and@ mettmdoSmakingrarid asingttaé same. | ens. Many
surgi cal procedures have been devel oped for renoving the natural lens if

cat ar act O“ﬁore-lr%éﬂei%btl%thé prESEsteRvertRInGRilbs i aipaERAGPG dyte datanayal |

incisionin't 0 contact the natural lens. The inplenment includes a

cutting edge.that i.,s. U | cal i brat. i he
enul si fi e%%quaegﬂ‘gnﬁtéreo%ﬁ Erﬁgé?:{agﬁé;} I%%fségbﬁgﬁhé@%}fgﬁ%ﬁh@ﬁ%ﬁ%@ﬁ ﬁ'éggég -ghr ough
a passage located in.the proximt f the cutting edge. The. sl ender nature
of the. | mABREREN, UNtH5eoditng 83 SENIEIT whgicabgrboeEhig ALYRch TR e of
the lens-through a small incision in the eye. Renoval of the natural |ens
t hrough a packagingsygtamanay batised @s arsingaecular LNsgREentet her procedur es
requiring larger incisions. Procedures requiring a relatively smaller

i ncision can | essen the trauma and conplications experienced both during
surgery and postoperatively. Because the incision required to renove a

natural | ¢fseKopolir®] 8tiheahvestigd | . artificial intraocular |enses that do not
require any—élgﬁ%rgwm surgical incision for inplantation are
f d. Int I - [ - CH ; :
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conpressed so as to occupy a smaller cross-sectional area for passage of
the | ens theceminpaieachdu & andmury osthedrenatiomel a catarast cavsgskadingye,
wherein the natural |ens has been renoved, or a phakic eye, wherein the
nat ur al | eyrglisessd10To bestore @siondd thécase bhaeatardctousdens, thaamaturat lens
incision, the intraocular lens is permtted to expand to its original size

and shape-isf\{méémﬁrren%veaedﬁd:ﬁépla@tﬁwhn@m atefichopag. timplasetionaf Bhexi ble
intraocul ar T'ens 'through a relatively small incision in a phakic or aphakic

eye. For gﬁjﬁﬂ%’bﬁgﬁg'@%& F%IO d&-ﬁ{aﬂseefpgtr? Haké b réfécivd tosssticrant dr g?}@vmﬂ:bﬁf‘

cl oses ab s 1nto a narrower configur on is

di scl osed.,, The cartrid i S I J mechani sm t hat advances
the fol decfh?éﬁ?qvﬁ[ 8‘%?%@”&%8‘16%03% Hﬁ%&fﬁ' g&étﬂgﬁéiﬁﬁs’. requires several
conponent s 10 bl\?laﬂ?%‘u?ggllcgt&gcgggre% Sa?/gtl)leee% éé)veloped for removing the natural
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lens if cataractous. Typically, a slender implement is inserted through a small
incision in the eye to contact the natural lens. The implement includes a cutting
edge that is ultrasonically vibrated to emulsify the lens. The emulsified
fragments of the lens are then aspirated out of the eye through a passage

located in the proximity of the cutting edge. The slender nature of the implement
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acconplish the folding and inplantation procedure. Rheinish et al. disclose
in US Pat. No. 5,275,604, a device whereby a lens is pushed through a
narr ow ng/02/068¥88 02/ 111i 0338 PCT/ LI S111 /-4881-t |unen fREHENIBEH
spiraling grooves to fold a lens into a snaller size as it is noved toward
an eye for inplantation therein. The manufacture of spiraling grooves in a
tapering lunmen is difficult if not inpossible to acconplish in a practical

manner. | @ngEs é%&FactlHﬁ of5h§%s]{ﬁ?ouqﬂ“§'sﬁ1a$lhné‘(e;@1| in tHE Wéo%rﬁo@@\ﬁfce

whereby a curling nmenber is shifted Taterally to fold a’lens into a size

Z??LLgiﬂgII?é‘néﬂgBﬁéﬁaéﬁfo%%ensI%‘@’e“f#yeﬂ incpRis E%I@PMUI ing menber
. which may cause conpli.cations. . Moreove whj | e the devi cels S%P@j@d in the
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insertion into an eye, each requires opposing side edges of the lens to be
. fol ded ovéncisiontdzeresserthe awnaand eomplications @Reaene?d batn #ying on. As a
result, the lens must unfold within the eye to regain its original shape
and si ze. sGpgdryuridopotoperatigelyt es the lens, and particularly the haptic, to
be swung in an arc, thus risking damage to the interior of the eye.

Addi tional ly, t%{&b@hé%éﬁ@nﬁé&ﬁ@é@ﬁ: @imé\tea lreiisral RIS eslatigelp@atall he
| ens through a sma i nci sion places a significant anount of inward

pressure q pﬁﬂ@t hﬁ§§ uléﬁe"?xs%?%H%ttdo IIIS'ter Gie d érIl ﬁiﬁﬂt%bf%é Gr’gh%fd from

t he insert srdera orce an vel ocCit orce

uncontroll ed rel ease of ,the | ens th e also | aces |nter|or of
e oye. ailisoR fof MERRRIAOR ATBdTeIoEis: NBIBCRTAS I alas Faaany dnguds ot

mai ntain control of the orientation of the lens as the |lens is advanced
into the gemeraghndislsbaped optinavhieh focyses lighker the retinaanghaiieast one

| ongitudinal axis as it is pushed through the inserter. Mst |enses,

however , ajgwardlg exteriding baptic poitiontfoepeoper ipostiosingeand supporeof tie optic 3
WO 02/ 0(0338 PCT/ USO 1 /a881-4 Accordingly) such turning of the fens can

resul t inGhanlisas e'PI'éleﬁlbﬂﬁﬁQod:Lﬂaﬁ l2fsey endblcha igH¥ toRs fokdddah@t i on. I n
addi tion to tﬂe difficulties noted above associated wth usi ng known

t I f I
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| oaded wi t hi t.he | |, d o] | ant ed
w thin thdoasareh 3 I bisr SBAN HGEAGRe Bt T reHioar e Wi aTHEEa "or
destroyed. Often tines, if not aI ways, when | oadi ng an intraocul ar |ens

wi t hi n an nateesi{ens has bpes semayed.corR Pakciexe, w@sreleémﬂ Rgturak leps Hasinot

necessary to avoid damage to the lens as the lens is forced through the
i nserter. Ween smevexst Oncerinsarted thacughythesnanrdwlingisionptiedotrapetianlensds
inserter upon |loading the lens to ease insertion and | essen the possibility

of Iens danmefitedyeXpand tdRs afiginal sizelardtstapef | oading a viscoel astic or
| ubricating material at the time of loading the intraocular lens is at

tinmes cunber Song apghdd SMve ﬁé‘ég?&évélébé{d tins@fth figkiblcRdolxast s for
a sinple, reliable, cos ef ctlve and convenl ent devi ce and net hod of
using the I%%g?hroughrg)reqatﬁve I u%Igi%arﬁ a phakic or aphakic eye. For example,

in U.S. Pat. No. 4,681,102 a hinged cartridge which closes about a lens to fold

the lens into a narrower configuration is disclosed. The cartridge is placed into

an inserter mechanism that advances the folded lens into the eye. The inserter,

however, requires several components to be manipulated and assembled to

accomplish the folding and implantation procedure. Rheinish et al. disclose in

U.S. Pat. No. 5,275,604, a device whereby a lens is pushed through a narrowing



lens within an eye while mnimzing potential injury to the eye. Summary of
the I nvention The present invention pertains to an intraocul ar |ens

packagi ngospeakesswi t h an optional additive nmaterial reserRai/USVIEA#I4a et hod
of making and using the sane to inplant an intraocular lens (I1O.) within an
eye in a sinple, reliable, cost effective and conveni ent manner. The
packagi ng system of the present invention in its preferred construction

provi des 7 nent =88k t
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viscoelastic material, a lubricant,. an, anti-j{nfl anmat qr ent .. an
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. conpression chanber for packaging a | oaded, properly oriented 10.. In using
t he subj egtopskiag tapesingtaments diffielieif nof inenssikie 4¢ ascemBiEeiN 8eal and t he
optional additive material reservoir seal, which are preferably one in the

. same, ar epradtizabhandeon In En®viaat. do. BI04 82| Risginishdatial.i dieclose erdeslice s
di scharged fromthe additive nmaterial reservoir into the |1 OL conpression

chanber | yHer@by 8lcurfhd AIEMISSSE BRIfR Ibferallydo foldpatervints asticemalihe 10L i's
| aterally conpressed into a smaller cross-sectional configuration for
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edges of f ens "are not ed over on thense era
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injuring an interior portion of the eye after release of the lens fromthe
i nserter icompdigaiends. Accordingly, it is an object of the present invention
to provide a packagi ng systemfor an intraocular Iens that my be used as
an inserter. Aldieovenbitei thefdavieespdiesleaed imthendted patents fpnetionde a
packagi ng system for both an additive material and an intraocul ar |ens.

Anot her obpgGée fe EltRsRIREONAI Jifty 6N Ighs foB inseriisroivtd anayeaekolgraguirsst em
for both an additive material and an intraocular Iens that may be used as
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particularly the haptic, to be swung in an arc, thus risking damage to the interior
of the eye. Additionally, the folding and pressing of the lens required to pass the
lens through a small incision places a significant amount of inward pressure on
the lens. As a result, the lens is frequently discharged from the inserter with
considerable force and velocity. This forceful, uncontrolled release of the lens
within the eye also places the interior of the eye at risk of being injured.

Further, many known inserters do not maintain control of the orientation of
the lens as the lens is advanced into the eye. Consequently, the lens may rotate

or turn about a longitudinal axis as it is pushed through the inserter. Most

lenses, however, are made to be set within the eye in a specific orientation.



Still another object of the present invention is to provide an additive
mat eri al and intraocul ar | ens packagi ng systemthat is reliable and cost
ef fecti vewo oblweeds and ot her obj ectives and advant ages of tPEI/PSESSSILH

i nvention, sone of which are specifically described and others that are
not, will becone apparent fromthe detail ed description, exanples and
clainms that follow Brief Description of the Drawings FIGURE 1 is a

L : f . aw . .
perspecti %E‘ccwggﬁb gé‘t?n hﬂh{@g@ﬂéhaneﬁéﬂ@&n FEXlitaH dhé \Fé{ra g@gﬁgrqnééedqﬁ%égl ng

system i n”accor Wit resent invention; s a parti al

perspective view of th a IL.ng systemof Figure 1 with the conpressor
and addit &€ Vﬁ'ﬁhﬁ@%rptplegr‘?ﬁ9§§%%ﬁl GURE 3 is a partial perspective view of the

. packagi ng systemof Figure 1 with the conpressor and .additive plunger
renoved and an l@asidiipattotagidificylips soted %ﬁe ﬁss?%c'%eﬂé’\”g'béﬁ‘f‘g\yg‘ownew of the

conpressor of Figure 1; FIGURE 5 is a cross sectional perspective view of

. t he conpr estsaocwér IENg imserters adifficuliiesrajso arise Biith; regard taoproperly lcadicg the

PCT/ US(11/ ~881~ FI GURES 6A-6C are cross-sectional views of the packagi ng

syst em of jfirgedi@arlehekdthiatienimsertae B-an intrbdculbelepsiv fesdeal withindirf f er ent
stages of conpression of an intraocular lens; FIGURE 6D is a parti al

Cross- SeCtifHﬁéel?éCr OiH' resbé\fly,ttﬁs IR PO SIRL SN I ahtedtivRhih thalkey vaktpng | i ne

6--6 with't essor 1n a closed posi'tion and the intraocCul ar | ens
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similar lubricating material is necessary to avoid damage to the lens as the lens

is forced through the inserter. A viscoelastic or lubricating material is loaded

within the inserter upon loading the lens to ease insertion and lessen the

possibility of lens damage. However, the additional step of loading a viscoelastic

or lubricating material at the time of loading the intraocular lens is at times

cumbersome and inconvenient.

Accordingly, a long felt need exists for a simple, reliable, cost effective

and convenient device and method of using the same to implant an intraocular

lens within an eye while minimizing potential injury to the eye.

Summary of the Invention

The present invention pertains to an intraocular lens packaging system
with an optional additive material reservoir, and a method of making and using
the same to implant an intraocular lens (IOL) within an eye in a simple, reliable,
cost effective and convenient manner. The packaging system of the present

invention in its preferred construction provides a non-permanently sealed



Figures 1 through 7. Packaging system 10 is used to package an intraocul ar
lens (10OL) 12 and optionally an additive material 13. Packagi ng system 10
may al sowoanmws@dsas an inserter for inplanting 1OL 12 wi tRGHUSVIPREIKI ¢ or an
aphakic eye. I1OL 12 typically includes an optic portion 14 and one or nore
haptic el enments 16. Haptic elenments 16 have one of any nunber of forns, but
nost comonly have a plate or |oop form For purposes of illustration and

not |im té&&i@i()? gﬁét@riaﬁFés@iv@ﬁfdfwcnagi?g%reamdiﬁvé falenardepthdigrein with an

| OL 12 havi ng oped haptic el enents . In the preferred construction,
packagi ng . | b -Hﬁﬂgﬁ f ecelL Mg
directi ngvﬁgél%gllf}ﬁféotgghﬁgﬁgbt ér%{ugh%ét'rella :r’nve %Tear{t’léﬁﬁ}ép@?gﬁ%g

. approximately 3.5 or |ess. Tubul ar nmepber 22 nerally includes a body
oor 1t on Deembinglian Besr A ABEsgena i shales B SipissiBiiHERed o)
extending axially throughout the |ength of tubular menber 22. 7 WO

. | 12/ UGD338rRemkagbala dsaded. prepprpeiented 10k, 1o ssingts sbieHHASKRING and
cannula 28 are preferably formed as a unitary nol ded menber froma materi al
sui t abl e shsteaf, doth HeewOE compressidr ghambes seaband tie ppliorsl goditive from a
variety of suitable materials could al so be used. Proximal open end 20 of

tubul ar  MyHIER Al sERvdiNséal LiviichoarBsteRRabI9DNY ihfthesemen a6 agrot8d.and
adapted to receive a plunger 32. Plunger 32 includes a base 34 matingly

recei ved | 0 | d,Aqiki j ; -§ﬁkﬁggﬁ DaRSt Wi t hin
body portMﬁ%%#%%ﬁ@@hﬁ%@éﬁt@?ﬂgggg |3 t Tr%hﬁ%y potr“féllon 24,
tip 36 engages arid pushes,l 12 through cannul a. 28 and. | an_eye.. Base
34" ot pl ufgenareserEiRgR the Q) SoRressat Ehanbsr 1457 afifkic SReBRsfer o

t ubul ar nenber 22. For exanple, base 34 and open passage 18 may have

conpl i nenthke YO0honUppn somaressiapeiedPLds taigrallycaapiesyed inerd svallen. whil e
plunger 32 is preferably advanced nmanually into open passage 18 of body
portion 24rosd-tectivntal cohfiguration far insertionitbroughi & relgtivaly smgadiieeisionoonl d be
used to nove plunger 32. Conpression chanber 26 includes an opening 38 in

fluid compgisgal igcatidisidBtgRasTA0E Iekd dre/natdoleiediover onahpmeekiesy and
directing 10L"12 into cannula 28. Conpression chanber 26 includes a support

s mount Sﬁihﬁ‘*ﬁ%&%"ég%‘[‘%ﬁgiﬁf@%b%%??%@?’“%ﬁ% o??@'?ag“‘tﬁhrlﬁ?’%f@ﬁ““e’%? ended’
i [ 4 [ [ 4 ' ' 46.
Al { gnont raGandPIDALE ahe. £a1 Puabul dnd Pt Akt BRI SERe il o

conpressor 40 is noveably received. A lip 50 is fornmed on each alignnent
arm 46 oppojsring arasterir rostionPhthe ey el ieiease oAfghqilems fornaRBSe Y iSnd i n
contact with base 44. 8 WO 02/06U338 PCT/USfI1/.1881a Lips 50 thereby
restrict cedpecedsor 40 to |ateral notions within channel 48. Ledges 70 are
formed in side walls 52 of . conpressor 40 to underlie |lips 50 and guide the
| at eral novemendcadrdbRNR fitis =67 okfEcivaftthe presentrimientidn tbrrevidera packagimg i on
53 of each lip 50 defines a shoul der 55 over which a latch 56 on conpressor

40 1s recféxéfégptf& éﬁ%ré&%&ﬁéﬁ@'ﬁhé’:@néﬁb@'@@@ dsPhh @@ conpr essi on of |1 OL

12 for "si use packagi ng system 10. Optionally, an additional

abutting fl ange (g . i i din
the constructi cﬁhétﬁgt8§£é%£§i5¢% a@%ﬁhﬁ@%ﬁ%‘?@ﬁ? nogﬁ%niéé%%%gg%té\%nt
conpressor_ 40 from bejng renoved fronlchanqel 48 once fully inserted.

Conpr essorfonpoliy ap @F*gB!V?F mﬁ@rﬁgégdﬁr‘dﬁtrﬂﬁw ar¥ediSyith | edges 70 adapted to
be matingly received within channel 48, and an interjor wall 62 adapted to
engage and conpheether objert ofithepeasent nvgetion iiogprevide & easkroing s¥stest wal |
62 to overlie interior surface 58 of base 44 in support 30. Cover flange 64
al so encl ceepotpaniatgitt@ mhtsriat angdrassistraoddlar ensdhatimaytlie usechasmal  48.
.Latches 56 are positioned along each side wall 52 of conpressor 40 above
cover flanggefQdr Latches 56 have ranps 65 that ease the inward novenent of
conpressor 40, and abutting faces 68 that protrude out to engage shoul ders
.55 to |l ock conpressor 40 in its closed position within support 30. Additive
pl unger 72 extends through opening passage 74 in end wall 76 of conpressor
40, which is adapted to receive additive plunger 72. Additive plunger 72

i ncludes a base 78 and a body 80 matingly received wthin conpressor 40 to
contact and push additive material 13 fromreservoir 60 and into
conpressi on chanber 26. Reservoir 60 is forned in the interior 90 of
conpressor 40 defined by side walls 52, interior wall 62, exterior wall 92,
base 9 WD U2/ UC0338 PCT/ USU1l/.~881-1 5



wal |l 94 and end wall 76. Upon novenent of additive plunger 72 into interior
90 of conpressor 40, additive material 13 in reservoir 60 is dispelled

t hr ough pard2m6@Bsi Nt 0 conpressi on chanber 26 prior to comfFBESHAESEHf | OL 12
with interior wall 62 of conpressor 40. Conpressor 40 is |laterally novable
bet ween an open position wherein cover flange 64 does not cover interior
surface 58 of support 30 as illustrated in Figure 1, and a closed position
wherei n cover fy \6¥thé eddtit fiventionus teprovide anshokatiphas sidmengage
shoul ders 55. n@ﬂﬁ?g?@%g;ﬁSE gﬁ%age shoul der s ES) fregﬁ%dgg ggﬁgf

conpr esso ; S nﬁ%%ﬂ@ ; 1 g 66 in
conpr essi &Fﬁgﬂﬁé?‘%ﬁ?ﬁﬂ (Ia%ﬁ%iz’dﬂﬁ?%wtsg%ﬁ@?ﬁ%ac 5 ﬁﬁg angoegre{% T 100

.and interior wall 62. Void 6 bies in fluid conmuni cation with open passage
18. Pref effiWing tengl PeRIgNs ‘%& RE&YEd within void 66 in proper orientation
for inplantation within an eye. 10L 12 is packaged within vojd 66 Db

. non- per manent | YAngihern ejeciaf the presentinventiongs ta r‘?‘("l’%@tﬁ%’t“@@'@rﬁﬁ%ﬁr e 1.
IOL 12 is preferably non-pernmanently sealed within void 66 using a suitable
pr ef er abl yhatrignslativelptsimplecand@dosvartierttohuse inat surgidal ptbaesiuge.heat seal ed
polymer filmor a friction fit "snap-open"” synthetic material cap. O her

met hods of nonpANNEMAAG! dbjEERdiithe prébertanveritionis tobrohde eptdditviekewi se be
i npl enented. Cover 84 functions to nmaintain the orientation of 10. 12 and

to protec . } : k| ) e N

t hose ski }n?get%l Fﬁ%ﬁgﬂ%@@ﬂ%ﬂpﬁ%ﬁ%@é g‘?%)trb géﬁa& g&%ﬁbgé@g%?tef er a\l;%'y
transparent to_allow for, visual ..inspection of | i . repoval of
cover 84 by neﬁ@é"ﬁ gmﬁgﬁjeﬁw?ﬁgnﬁiar?(&agfa%eﬁ%éﬁé .&%eg{téd\}aé&t@ﬁ’oi n
addition to non-permanently sealing |OL 12, cover 84 |ikew

non- per naisoma 9f whishsargsnesifisally deperikad and giners ghatarenet, W\TA%CPT@ U60338
PCT/U SO | /-4881 ~ conpressor 40 until renoval of cover 84. Alternatively,
rat her t happarsntrgomiie detailedsdesodptipe exeamapies andeciaimspthiabfalowOL 12 and
ports 82, IOL 12 and ports 82 may each be non-pernmanently sealed with

i ndi vi dual covers 84. Upon renoval of preferably the one cover 84 by
applying force to extended edge 8C of cover 84 extending beyond free edge

o0 o SO i cAUA R 2 15,0 [eservol 1 B0 iy, be i spel Ted
di Il ed f ir 60_b L . Wt hi
o spell 4, 1M £S5 - S0 IRYEVRN obbn LI BAVBITeadb 11T,

interior 90 conpresses filmadditive contaiper 102 agai nst. one or nore

spi kes 10 Maleriohpaskaging sy Flespin a0Grdanee Withia LRSS dNGSWOR: ner 102, Upon
piercing filmadditive container 102, additive material 13 flows through
ports 82 and orfIGURE 2. a pddial petspestive vigw oBthesnackaging systersld figuere
material) a lubricant, an anti-inflammtory agent, an antibiotic, an

anti - m cr opiyith tag@BMpressorcandadditive pluryer eefovédce additive material 13 is
di spersed onto 1OL 12, ICL 12 is conpressed. Upon novenent of conpressor 40

wi thin channel REL$Id £ balil bePsbediide Gt bRiheBadkabitfy Systemvwst RAgdrdhol d a
peri pher al edgeﬁ%lﬁRgf:?!)p?Pg polrpt ?%n 14 to preveérj}tgéthe perﬁgheralmgdge 104

moved i of 10 Ui e Rl And AOER elh iR TR AR AP0 4© <

peri pheral edge 104 of optic 14 is oriented generally along a central plane
paral l el t@P&terior surface 58 and cover flange 64. Retainers 106 function
to hold and support optic portion 14 of 1OL 12 in this_generally planar

rel ationship duFIGnigRé‘i‘rﬁé@ﬁ%nﬁC@f/ed}!ﬁW ef fw eqropressor of %@é‘r?)é'ri pheral edge
104 of optic portion 14 is not fol ded over optic portion 14, the |lens
expands | at er al FIGURE 5 W @2o¢slEaliddaPearspeslivel vieasdf thewontprassdreofeye

W thout a swinging notion. This lateral shifting of peripheral edge 104 for
expansi on piy pRuUitakeREldling'5%;safer and less likely to contact and
damage tissues within aneye than if a swinging notion were necessary to
«wunfold optic portion 14. In the preferred construction, retainers 106 are
formed as opposed non-parallel walls 108. Retainers 106 coul d have one of
any nunber of geonetric profiles so long as retainers 106 maintain

peri pheral edge 104 of optic portion 14 in a substantially planar
orientation and permt advancenent of 1OL 12 into an eye. Conpressor 40,
when in its fully closed and | ocked position, partially defines void 66.
Void 66 is defined by interior wall 62 with retainers 106, interior surface
58, chanber wall 100 with retainers 106, and cover flange 64. Void 66 is in
fluid conmuni cati on with open passage 186through which I1OL 12 is advanced
by tip 36 of plunger 32. In noving conpressor 40 into a fully closed and

| ocked position, interior wall 62 is advanced within channel 48. Peripheral

o A~ Y o, o o,y ~ o~ o



WO 02/ 1130338 PCT/US(11/~881.1 Interior surfaces 110 of alignnent arns 46,
illustrated in Figures 2 and 3, are formed with a profile edge 112

i denti calva@@/debezg of interior wall 62 to form continuous BEEHS(PASSEHge 18.
Whi |l e non-parallel walls 108 of retainers 106 can be identical, mrror

i mges of one another, non-parallel walls 108 are preferably asymmetrical,
as illustrated in Figure 6D, to better orient haptic elenents 16 for

insertion. Mr ?:c!%%ﬁi%bbyareiﬁbif-%g?ﬁdﬁl hichvs aMfeitkbgIng Ssterh@} are

each partially non- par s 108. One non-parallel wall 108

of each interio | | I i near
profile 1ﬁg‘t'rﬁa{1tqvklae§ %lgﬁgi‘ﬂ%&&mg}%%ébpv}é%&%gnﬁg?&%éﬁgte a nore

.curved profile 116. As c,orrpresso[ 40 is nmoved within channel 48, peripheral
edge 104 sonypessionofian inHaeryah'eNSio interior wall 62 and chanber wall 100

as illustrated in Figures 6A-6D. As IOL 12 is conpressed, non-parallel

~wal | s 108 causdFICRE@D isa pertigl pregs-egatiopabyewtofithe paskaging syatempebfi | e
114 non-parallel wall 108 and create a slight twist in optic 14 so that

| eadi ng hapigine 1 EskdrealdagtimeBs it withihe cdmpnegsod inliarciesacposititn anddiewar d

orientation of |eading haptic 16a will enable the surgeon to nore easily

pl ace hapt; I8 dinitied: gagsul e of an eye. Simlarly, trailing haaptic
16b is shilm?%d (a)?"‘{letrr]lg??p]e sligﬁtly upward to avoid contact by tip 36 of

pl unger 32 to | &=t J I i : f optic
L Cannut o 28 TERER B CrdsiohEtel Vel e pRekaddg STreRharEERhsd
t hrough open passage 1%. Cannul a 28 preferably includes a proximl, funnel
shaped porteken along g &+t apers to further conpress IOL 12, and an el ongate
di stal portion 120 which directs conpressed 1OL 12 into an eye.
Nevertheless, 13 WO |12/ 0C0338 PCT/USOL/ - 4881-4 cannul a 28 coul d be
formed to have a uniformtaper across its length or provided with no taper
if, for expswpiied Deywpibtion®f tHdinvastian! onger stroke to conplete the desired
conpression o 12. Open passage 18 whi ch extends through cannula 28 and

conpr essi on ch&ﬁﬂ?ﬁm&%ﬁt%ﬁﬁgngj&?wiﬁww pau@gihqrsyymm 10izeNllstatdd in s

noved (Fig. 7). I'n can open passage 18" is defined by cannul a

interior surface e ' EOF, |1 100
of conpr es@p{}ﬁ%&bﬁé&@h% E%E’g%‘ﬁé %?%tb(@tn |'ér)1ﬂ%%gsi{dr%$é(r@:é ganﬁo pgﬂa\gﬁer al
edge 104 as ICL_12 is advanced into an eye. | rior, surface, 122 _0of cannul a
28 pr ef er dBN§ (KJeh bt 6@3 'Oaﬁ'?yaﬁﬁlagd@'ﬁ’eéﬁ%ﬁ?f'amﬁe Agkaging Wﬁ%ip BB¥%pr ess
IOL 12 as it is advanced through cannula 28. As noted above, interijor
surface 12a@soiecssedias apdneeiernauisaplastinglQL Jerwilte caphakiger 204aprbakispti ¢ 14
as | OL 12 passes through cannula 28 to maintain the generally planar

ori ent at i ogyef IQler2thpically eobtedeblen offtic porticarfed and ooatatmaene hEptiser i pher al
edge 104 prevents turning or rotation of IOL 12 during its advancenent

t hough cangghicri$ 160188ptid Blefithtof 6¢rvewWn® Gtarysnambet offgans, bul reoger t ube
to permt entry of

commonly have a plate or loop form. For purposes of illustration and not

limitation, the use of packaging system 10 is described herein with an I0OL 12
having looped haptic elements 16.

In the preferred construction, packaging system 10 includes a tubular
member 22 for receiving and directing I0L 12 into an eye through a relatively
small incision of approximately 3.5 mm or less. Tubular member 22 generally
includes a body portion 24, a compression chamber 26, a cannula 28 and an

open passage 18 extending axially throughout the length of tubular member 22.



packagi ng system 10 through a relatively small incision of approximately
3.5 mMmor less (not shown). Qpen tip 124 of cannula 28 is preferably

provi dedwa i2lue@s3pai r of opposed | ongitudinal slits 126 asPCT/UsdtBlded i n
Figures 1-3. Slits 126 are wi de enough to permt peripheral edge 104 of
optic 14 to extend outward beyond the exterior, surface 128 of cannul a 28.
Slits 126 therefore permt |ateral expansion of 10OL 12 prior to rel ease

into an eéﬁdyﬁﬁrﬁ%rf QﬁuéénQBF&%id?ﬁél’js‘%rﬁbef%%hb%hnﬁ%?@a?é‘?kf@ia%ﬁﬁﬁ)rh@d 12 to

assune its-orig uhconpr essed ape 1s dissipated in the controlled

envi ronment of .cannul 8. | i not: 1 3

PCT/ USU1/ 88§ @&‘%‘gaé\m?'ﬂ%h@gmﬁ Bﬁqééalasg}lﬁakwggfgpi Q"%iés;ft%i%’i %@er ters.

. Further, since ICL 12 is conpressed w t hout foldi eri pheral edge 104
over opti §tearal aRpRMBIYRf wwggl) eartsTGraguyariedy 8 wtaﬁe ﬁeﬁtaﬁe'a,cqugf @%QI be
novenent of optic 14. 1OL 12 experiences no swi nging of optic 14 or haptic
~elements WL6eth thin the eye which risks damaging the interior of the eye.
Slits 126 also continue to hold optic¢c 14 and prevent turning or rotation of
IOL 12 so i npl pregimadopeh érd-20 2f tubuldrsmpmbee 22ds irefitidtdommmusiocatisnveth
Accordingly, insertion of IOL 12 with packaging system 10 provi des a safer

i mpl ant at igggln E{a%:ggg{?l 2@ 4A¥8d ﬁtterrﬁéeﬁvé %Igﬁgﬁ 3F1apiurged 82dacilidBs @s

illustrat 3 is optionally provided cannula 28 of packagi ng
aui de 130 vERe adetabyaaBr SRl PGl Hoii ¢4 8hd SR A iER EidertB o) ©

projecting frompull-tab 132. Rod 134 is, sized to be  receiyed.wthin open
tip 124 o%aéa%Wﬁh@é?qu@QE%r&BQ%b-frtrLeﬁ(%‘P\(fé’Pe%tlgrﬁ?ﬁ? g‘gwftwm%mbn free
end 138 of rod 134. In use, rod 134 is fully inserted into open tip 124 and
open passpoetickB24 dtipp Baterigagks EBE pushesdObl 12 thieugiy sanpdaidfyarsinta an
conpression chanber 26. I'OL 12 is |oaded within void 66 by the manufacturer

wi th | eadigys. 'Badd 84 bﬁgldr@@ﬁ@g i9ghapb® tk pAk@nt Rutbtien abpllid@er S2mekatiak! y
pulled to fenove rod 134 from packagi ng system 10. Renoval of haptic guide

130 b f d 134
can go@.?%%&; g%ﬁ%ﬁé?r %z.ﬁggf :ﬁg%rbsre Bh88 BuearRf oSENBASSESRY 18 Phay'Rave®

i's renove gin 136 engages and pulls | eadi ng haptic 16a

so that it _is posiLio it hi i, 4 N a Thi s
posi 1 oni 1EGERTaNE A0 EhiEr 28PES ahR 1R U by behaFROAU " i |
straighten haptic l6a withjn en _passa 18. Thi s non-pe nt, parti al

st r ai ght eflWREeST34 @éﬁ?fﬁjagé(p?ﬁ)‘}énfga r?%%’ﬁ'@é”tﬂ%o?q Bﬂsﬁgpq {eggf]%é’dp(apti c 16
becomi ng stuck in open passage 18 and | odgi ng around optic 15 WO

02/ 000338 fedivru28Calternatigaly, @ matord ar Pigridhying: arpangemeat aouid §e uses 10 ke are
preferably formed on pull-tab 132 to enhance the manual grasping of

pul | -tab Igdve Eh,ﬁng@b@ﬂe detail ed description discloses the preferred

enbodi ments of the present invention. Various other enbodi hents as well as
many changes angombt&dsién BREMBBY 2B8ndlBdEs wh idpeHINE® Y fluiddoriruhicatiofpi I t
and broader aspects of the invention as defined in the clains. For exanple,

the cormr%,g@iggaﬁ%gg%? ggfphréaeim ,%ﬂﬁpﬁegéiﬁgaﬂ?{ewn@fect r\deeL:fz fged as a

separ abl e or conpressing t Thé& packagi ng system
could then be plaged, within. an,injector. device I r{j f | ens
into an e%@”&‘l“faeégt %@W@ﬁésw&cwﬁﬁ&cﬁﬁﬁ@%& Eﬁég%r%@g{\{)@@f% e(t:\ggga be
mani pul ated into a U-shape, Wsh%e, or other fol ae%iconfi urg&a{)n as
opposed t iy petion FArrd spRUIALY 88d/a sREPressor 4HgY ghgﬁem%ﬁﬁ Ofedge 104
of optic 14 is maintained in a generally planar orientation within side

wal | 62 andovémebewithid sudemt 30.0Supponti 30 instudels askedaades wing ppeias 42
shifting notion to avoid the broad sw ngi ng open of peripheral edge 104 and

haptic el exgihg alfasd pdrtibnas anea pHir of AGNARBIMEABIR6. Alignment arms 46
and base 44 collectively define a channel 48 into which compressor 40 is

moveably received. A lip 50 is formed on each alignment arm 46 opposite base

44 to maintain compressor 40 within channel 48 and in contact with base 44.



| claim PCT/OSIItl~ABlI ~ A packaging systemfor an intraocular |ens and
optionally an additive material capable of use as a surgical inserter
conpri si wagr02060338ul ar nmenber defining a passage with a plRGYESIIAERIEt ed t o
receive and direct an intraocular lens into an eye, a conpressor with an
optional reservoir space fornmed therein novably attached to said tubul ar
menber for laterally conpressing said intraocular lens within said passage,

an optiong| saébi'tﬁéfrzéSy PESLAET GdmpBrasl8ER0 18 YARE nidticheh@ithih @haRhel 48Npr essor

for elimnation of said optional reservoir space, one or nore transparent

covers Tof o0 g@;&gggﬁﬁ%&g ifF S \DAI83 Br LOMbARSH 36 thehRieMd 59 3hd

passage a I'Ve naterla n sai d optlon reservoir

. space prior,to use nd retainers in said,passage, for i nfai nin

or | pher aduiss 16 Tetesal BPVERent at pamBtae AR SaaBhntsy eroihd

rel ationship durézg conpression. 2. A packagi ng S¥Ften1for an intraocul ar
ove

| ens and @artand aﬁlﬂﬂiﬁrﬁ%deﬂfma%ﬁﬁo'ﬁﬂeﬁé oyer wnighy 3iateh Serer t er

conprising: a tubular menber defining a passage with a plunger adapted to
recei ve amgnmbressdr 40nisiretevedub dock eomapiassor 40 irpacerdliowing GmMpresseBs
PCTI USO11. 1881 ~ a conpressor forned with a reservoir space therein novably

attached fp |éei1g fob b4 Sle ST RS elcRBgInG Isys &I Y 0C 0 DptieRSIl) Garsaddltiomdlr aocul ar

|l ens within said passage, an additive material plunger novably attached to

sai d compressors digdHdlsABlnT Br fike BBASIGRA MAY aIstPBE frcluded in the

construction of compressor 40 and compression chamber 26 to prevent
compressor 40 from being removed from channel 48 once fully inserted.

Con’wpressor 40 preferably includes side walls 52 with ledges 70 adapted
to be matingly received within channel 48, and an interior wall 62 adapted to
engage and compress IOL12. A cover flange 64 projects beyond interior wall 62
to overlie interior surface 58 of base 44 in support 30. Cover flange 64 also
encloses opening 38 when compressor 40 is moved within channel 48. Latches
56 are positioned along each side wall 52 of compressor 40 above cover flange
64. Latches 56 have ramps 65 that ease the inward movement of compressor
40, and abutting faces 68 that protrude out to engage shoulders 55 to lock
compressor 40 in its closed position within support 30.

Additive plunger 72 extends through opening passage 74 in end wall 76 of
compressor 40, which is adapted to receive additive plunger 72. Additive
plunger 72 includes a base 78 and a body 80 matingly received within
compressor 40 to contact and push additive material 13 from reservoir 60 and
into compression chamber 26. Reservoir 60 is formed in the interior 90 of

compressor 40 defined by side walls 52, interior wall 62, exterior wall 92, base



one or nore transparent covers for non-permanently sealing said intraocul ar
|l ens within said passage and an additive material within said reservoir
space prwaroiosoizse, and retainers in said passage for mai PEEHUSNIANGSH

peri pheral optic edge of said intraocular lens in a generally planar

rel ati onship during conpression. 3. The packagi ng systemof claim1l or 2
wherein said plunger is novably received in said passage for advancing the

i ntraocul %@L §£§pa§g]r@t\gau 78! U %gsm%ﬂ@ofaléa_&mbéi rngrﬁd}@ x/‘nzrihf@iﬁeéﬂargd ens

W thin an ackagi ng systemof clarm erein said

conpressor _.defines a sidepall t . The | f aim1l

or 2 wher f FOEATESS A1 AR AR a2 e o RS gt TARR el U

- 02/ (1C11338 PCT/ USfl 1/ ~881~ 6. The packagi n %s%qster’r} &E‘e(‘il ai,wn,l or 2 erein
sai d r et aiBReiNto CAPRIeSRIPN §RaMRET B8 VPRI FPRPIERSIPR O SWIThINRNH el nor e
| inear profile and the other a nore curved profile. 7. The packagi ng system
of cl ai m B2of dmpraseon4Bai d retai ners extend longitudinally substantially

the entire passage to prevent uncontrolled turning of said intraocular |ens

duri ng advancen®sipidesonglo is tdralysnegsble BetwWben pacEey positorstvaerain cl ai m 1
or 2 wherein a distal end of said tubular nmenber is provided with opposed

SLTts tNr qligly #Bh66 s3ddbd AOYRRABH e AR TdRIBBEPSAShOH BOfastifudiiaied i 0

from sai d passage e packagi ng systemof claiml or 2 wherein said

tubul ar menber. } ncl vdes & au) dRVRY LRSI dolEPHLASE 5R% RS TR0 butabd

58 and latches 56 engage shoulders 55. When latches 56 engage shoulders 55,
free edge 96 of compressor 40 abuts chamber edge 98 of compression chamber
26. A void 66 in compression chamber 26 is defined by interior surface 58,
chamber wall 100 and interior wall 62. Void 66 lies in fluid communication with
open passage 18. Preferably an IOL 12 is packaged within void 66 in proper
orientation for implantation within an eye. IOL 12 is packaged within void 66 by
non-permanently sealing IOL 12 within void 66 as illustrated in Figure 1. [OL 12
is preferably non-permanently sealed within void 66 using a suitable preferably
transparent cover 84 such as but not limited to a heat sealed polymer fiim or a
friction fit “snap-open” synthetic material cap. Other methods of non-
permanently sealing IOL 12 within void 66 could likewise be implemented.
Cover 84 functions to maintain the orientation of IOL 12 and to protect IOL 12
from damage during sterilization by methods known to those skilled in the art,
shipping and storage. Cover 84 is preferably transparent to allow for visual
inspection of I0OL 12 prior to removal of cover 84 by medical personnel at the
time of surgery. Preferably, in addition to non-permanently sealing IOL 12,

cover 84 likewise non-permanently seals ports 82 in interior wall 62 of

10




conpressor. 10. The packaging systemof claim1 or 2 wherein said tubular
menber includes an opening for positioning said intraocular lens within

sai d paseape/eedsd sai d conpressor includes a flange whi chPCl/ESHE&88EHI d
opening as said intraocular lens is conpressed. 11. The packagi ng system of
claiml or 2 wherein said additive material is one or nore materials

sel ected fromthe group 19 WO Il 2/ UF 1338 PCT/ USULl/ ~881-t consisting of

Vi scoel ashh el AN SemBUbl of diveR BIBHBinAARI, Tattth théh Abling GHEl

anti-mcro age he packagi ng systemof claim1l or 2 wherein

said intraocul lens is f ' | ' |
t riai I : ng ﬁaﬁﬁ @‘5‘ n&ﬁ?%@%%ﬁ%é@%%@&t@%?%bg%)éﬁlaé% ﬂ%&g‘? éhﬁg%ﬁig cé’zgui de
.received within said passage to en e and naon- per maneqt | artiall
st rai ght emayagach bamqglgpwg%n%ﬂyﬁe%% Wlaﬂn"‘ MYIQHQHO\'&&%%C%&WO i d
i ntraocul ar lens. 13. The packaging systemof claim1l or 2 wherein said
i nt r aocul af prefesabily tHeoonedovwer 84 by applying face éxaxiegdad edae &ef eovardi4 i ng

haptic, and said packagi ng system further includes a haptic guide received

wi t hi n saiglidrrisgBeybnd fred eefges08 oficampressof ABcadditiventiteridid@inat sai d free
end to engage and pull said leading haptic in said passage. 14. The

packagi ng ré%’eé{/Sg‘ ergg;/?g i%g&[ed%n%&érﬁ?fbs%‘?érﬂcﬁé}hbé% bAl dred$OL31 . or med

with an op tic and a trailing haptic, and said packagi ng

; . q h . : ; il . ; q
of “a rod e e MRS ol O KBy bl BeREE-ddRv ety ' oG
| eadi ng haptic in said _pas_sa%e and a gul | -t ab_for mnual o?r %%ﬂl ng and

pul |'ing oflunger T2apithiv iglaries Y0 AT coMRIEseP AL s Hige maxgment of additive

plunger 72 within interior 90 compresses film additive container 102 against one
or more spikes 101 of interior wall 62 to pierce film additive container 102. Upon
piercing film additive container 102, additive material 13 flows through ports 82
and onto IOL 12. Additive material 13 may be a viscoelastic material, a lubricant,
an anti-inflammatory agent, an antibiotic, an anti-microbial agent or a
combination thereof.

Once additive material 13 is dispersed onto IOL 12, IOL 12 is
compressed. Upon movement of compressor 40 within channel 48, interior wall
62 and chamber wall 100 receive and hold a peripheral edge 104 -of optic portion
14 to prevent the peripheral edge 104 from being folded over optic portion 14 or
turning when compressor 40 is moved into its fully closed and locked ’position.
More specifically, peripheral edge 104 of optic 14 is oriented generally along a
central plane parallel to interior surface 58 and cover flange 64. Retainers 106
function to hold and support optic portion 14 of IOL 12 in this generally planar
relationship during compression of optic portion 14. Since peripheral edge 104

of optic portion 14 is not folded over optic portion 14, the lens expands laterally

11



WO 02/ 0(0338 PCTI LI SO1L1881-1 15. A nethod for inplanting an intraocul ar

| ens and optionally an additive material into an eye through an incision
usi ng t hwopmakeagsng system of claim 1 conprising: renovi RRCBHBU/H8%E or nore
transparent covers from sai d packagi ng system dispelling said optional
additive material fromsaid optional reservoir space in said conpressor and
onto said intraocular |ens, noving said conpressor into said tubular nenber

to compr eq ﬁ?{h‘é éygwﬂﬁssal gwin r rrﬁft'n@nmjl"dlé‘!htéﬁél‘éhﬁilhﬁ‘@ﬁbeﬂbﬁéihﬂeégéd

t ubul ar er to ‘expe aocul ar lens from sai d packagi ng system

16. Arreth for I terial
o an ey QAo SmeLpOR B Rb G Ben AR AR RN Btegt e T
packagi ngdeeGEHesURS BN A5 & HABALE SHTB NS foafv‘3¥%érﬁﬁée§%%‘n?&wm r
space in said conpressor and onto said intraocular |ens, noving said

- conpr essopptiaporticn 41 intheprefeset congrudiop: E38iness 40P @re 5omedas | ens, and
21 WO (12/000338 rcTnsonmssm novi ng said plunger within said tubul ar

menber t Oopfébgéd gdh<paralelanalls £08. | RoetaifersmiSacalilg hakagnegofarst mumbéar7of The
met hod of C aim 15 or 16 wherein a distal end of said tubular nenber is

provi ded H}] ﬂ'eé'sbll gnd 8§ Pétaméwﬂee nfiéihtiauh rp:bhaﬁéutdl Beigbeng &ijti@(pand
prior to arg rom sal d passage. . The nethod of claim15 or

wherein S%'o ion JP lr' irf'a s”%g%%tlally planar orientation and permit advancement of IOL 12

into an eye.

Compressor 40, when in its fully closed and locked position, partially
defines void 66. Void 66 is defined by interior wall 62 with retainers 106, interior
surface 58, chamber wall 100 with retainers 106, and cover flange 64. Void 66 is
in fluid communication with open passage 18 through which I0OL 12 is advanced
by tip 36 of plunger 32. In moving compressor 40 into a fully closed and locked
position, interior wall 62 is advanced within channel 48. Peripheral edge 104 of
optic portion 14 is received by interior wall 62 and chamber wali 100 as
illustrated in Figure 8A. Continuing advancement of compressor 40 causes
peripheral edge 104 to be snugly pushed into direct contact with interior wall 62
and chamber wall 100 between retainers 106 in order to prevent release as
illustrated in Figure 6B. This movement of compressor 40 also begins to laterally
compress optic portion 14. Although optic portion 14 will have a tendency to
crumple slightly during compression, peripheral edge 104 of optic portion 14 is
retained in a generally planar relationship by retainers 106. Finally, when
latches 56 are locked on shoulders 55, I0OL 12 is in a compressed configuration

between interior wall 62 and chamber wall 100 as illustrated in Figure 6C.

12




i ncl udes a guideway for directing the novenent of said conpressor. 19. The
nmet hod of claim 15 or 16 wherein said tubul ar nmenber includes an opening
for positwiconieagessai d i ntraocul ar lens within said passagePCHHSNISES1H
conpressor includes a flange which cl oses said opening as said intraocul ar
| ens is conpressed. 20. The nethod of claim15 or 16 wherein said additive
material is one or nore naterials selected fromthe group consisting of

vi scoel asjiiefor supaEEMM G of AYrimERY AraiETa6 GNisteaedtis Figures i ard 8sarend
anti-m cr!)rgiéai)r agents. 21. %we met hod of claim 15 or g}fg wherein said

i ntraocul ar_ 1 ens.i | i Mo ' atrailing
hapti c, aﬁ%r"%%ﬁ'tb}cé%gﬁgd%ﬁ%%@ﬁ%gt@ﬁ?fﬁﬂ%@&a‘pﬁgg‘?ﬁ%% de received
.Wthin 22 WO U2/ U(i 0338 PCT/USO1 /-1881-4 said passage to engage and

non- per maREAtNYOYSHPPERPASSAA% APght en sai d | eading haptic in the direction
of advancenent of said intraocular lens. 22. The nmethod of clajm 15 or 16
.wherei n said i Whi@oanzparakgiwalls 10§ efetainers 106 eat pe,idenfie@hdniftPrnapt i ¢ and
a trailing haptic, and said packagi ng system further includes a haptic

gui de 1 ecénggds of bherarsther, pangmgalld ovatisd O are preferablyrasynimetricahdsand a
hook at said free end to engage and pull said | eading haptic in said

passage. %EJstrEf@d FEFiefe 8D, € BEfbASridrt HeptidemintsStd tbriinserdonuMarel ens i s

formed with an optic, a leading haptic and a trailing haptic, and said

L0 AR PN B Vo6 ) e

passage f ree end, a hook at ree end to” engage

ond P oS adu 85, Dridhaeh oA RS Rl gl gRae
chamber wall 100 may have a moré linear profile 114 than its opposing non-
parallel wall 108 that may have a more curved profile 116.

As compressor 40 is moved within channel 48, peripheral edge 104 of
optic 14 is received into interior wall 62 and chamber wall 100 as illustrated in
Figures 6A-6D. As IOL 12 is compressed, non-parallel walls 108 cause the IOL
12 to dip slightly about the more linear profile 114 non-parallel wall 108 and
create a slight twist in optic 14 so that leading haptic 16a tends to point in a
downward direction. This downward orientation of leading haptic 16a will enable
the surgeon to more easily place haptic 16a within the capsule of an eye.
Similarly, trailing haptic 16b is shifted to incline slightly upward to avoid contact
by tip 36 of plunger 32 to enable tip 36 to directly engage peripheral edge 104 of
optic 14.

Cannula 28 is in fluid communication with compression chamber 26
through open passage 18. Cannula 28 preferably includes a proximal, funnel-

shaped portion 118 which tapers to further compress 0L 12, and an elongate

distal portion 120 which directs compressed IOL 12 into an eye. Nevertheless,
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his planar orien at|on of peripheral edge 104 prevents turning or rotation of IOL
12 during its advancement though cannula 28.
Open tip 124 of cannula 28 is an elongate, slender tube to permit entry of

packaging system 10 through a relatively small incision of approximately 3.5 mm

or less (not shown). Open tip 124 of cannula 28 is preferably provided with a

pair of opposed longitudinal slits 126 as illustrated in Figures 1-3. Slits 126 are

wide enough to permit peripheral edge 104 of optic 14 to extend outward beyond

the exterior surface 128 of cannula 28. Slits 126 therefore permit lateral

expansion of I0L 12 prior to release into an eye. As a result, the natural resilient

force that biases IOL 12 to assume its original uncompressed shape is

dissipated in the controlled environment of cannula 28. 0L 12 is thus not
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‘ 12 requires only an outward, lateral movement of optic 14. 10L 12 experiences
no swinging of optic 14 or haptic elements 16 within the eye which risks
damaging the interior of the eye. Slits 126 also continue to hold optic 14 and
prevent turning or rotation of IOL 12 so implantation of IOL 12 in its proper
orientation is ensured. Accordingly, insertion of IOL 12 with packaging system
10 provides a safer implantation procedure than heretofore realized.

Haptic guide 130 as illustrated in Figure 3 is optionally provided cannula

28 of packaging system 10 to ensure the proper positioning of leading haptic
16a. Haptic guide 130 includes a generally flat pull-tab 132 and a slender rod
134 projecting from pull-tab 132. Rod 134 is sized to be received within open tip
124 of cannula 28. Hook 136 or other shoulder element is formed on free end
138 of rod 134. In use, rod 134 is fully inserted into open tip 124 and open
passage 18 so that hook 136 is visible through opening 38 in compression
chamber 26. 0L 12 is loaded within void 66 by the manufacturer with leading
haptic 16a looped over hook 136. Pull-tab 132 is manually pulled to remove rod
134 from packaging system 10. Removal of haptic guide 130 can be performed
before or after closure of compressor 40. As rod 134 is removed from packaging
10, hook 136 engages and pulls leading haptic 16a so that it is positioned within
open passage 18 within cannula 28. This positioning of leading haptic 16a tends
to non-permanently partially straighten haptic 16a within open passage 18. This

non-permanent partial straightening of leading haptic 16a reduces the risk of

leading haptic 16 becoming stuck in open passage 18 and lodging around optic
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The above detailed description discloses the preferred embodiments of
the present invention. Various other embodiments as well as many changes and
alterations may be made without departing from the spirit and broader aspects of
the invention as defined in the claims. For example, the compression chamber,
with or without the cannula, can be formed as a separable packaging system for
compressing the lens. The packaging system could then be placed within an
injector device for insertion of the lens into an eye after the lens has been
compressed. Also, optic 14 could be manipulated into a U-shape, W-shape, or
other folded configuration as opposed to direct compression as described. So
long as peripheral edge 104 of optic 14 is maintained in a generally planar
orientation within side wall 62 and chamber wall 100, IOL 12 will stili expand with
a lateral shifting motion to avoid the broad swinging open of peripheral edge 104

and haptic elements 16 within an eye.
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a tubular member defining a passage with a plunger

adapted to receive and direct an intraocular lens into an eye,

a compressor with an optional reservoir space formed

therein movably attached to said tubular member for

laterally compressing said intraocular lens within said

passage,

an optional additive material plunger movably attached to

said compressor for elimination of said optional reservoir

space,

one or more transparent covers for non-permanently sealing

said intraocular lens within said passage and an optional

additive material within said optional reservoir space prior to

use, and

retainers in said passage for maintaining a peripheral optic

edge of the intraocular lens in a generally planar relationship

during compression.

2. A packaging system for an intraocular lens and an additive material
capable of use as a surgical inserter comprising:
a tubular member defining a passage with a plunger

adapted to receive and direct an intraocular lens into an eye,
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an additive material plunger movably attached to said
compressor for elimination of said reservoir space,

one or more transparent covers for non-permanently sealing
said intraocular lens within said passage and an additive
material within said reservoir space prior to use, and
retainers in said passage for maintaining a peripheral optic

edge of said intraocular lens in a generally planar

relationship during compression.

3. The packaging system of claim 1 or 2 wherein said plunger is
movably received in said passage for advancing the intraocular
lens through said passage and expelling the intraocular lens within

an eye.

4, The packaging system of claim 1 or 2 wherein said compressor

defines a sidewall portion.

5. The packaging system of claim 1 or 2 wherein said retainers each

include two non-parallel walls.
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include two non-parallel walls, one of which has a more linear

profile and the other a more curved profile.

7. The packaging system of claim 1 or 2 wherein said retainers
extend longitudinally substantially the entire passage to prevent
uncontrolled turning of said intraocular lens during advancement

through said passage.

8. The packaging system of claim 1 or 2 wherein a distal end of said
tubular member is provided with opposed slits through which said

intraocular lens can expand prior to discharge from said passage.

9. The packaging system of claim 1 or 2 wherein said tubular member
includes a guideway for directing the movement of said

COMpressor.

10.  The packaging system of claim 1 or 2 wherein said tubular member
includes an opening for positioning said intraocular lens within said
passage, and said compressor includes a flange which closes said

opening as said intraocular lens is compressed.

11.  The packaging system of claim 1 or 2 wherein said additive

material is one or more materials selected from the group
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consisting of viscoelastics, lubricants, anti-inflammatory agents,

antibiotics and anti-microbial agents.

12.  The packaging system of claim 1 or 2 wherein said intraocular lens
is formed with an optic, a leading haptic and a trailing haptic, and
said packaging system further includes a haptic guide received
within said passage to engage and non-permanently partially
straighten said leading haptic in the direction of advancement of

said intraocular lens.

13.  The packaging system of claim 1 or 2 wherein said intraocular lens
is formed with an optic, a leading haptic and a trailing haptic, and
said packaging system further includes a haptic guide received
within said passage formed of a rod with a free end and a hook at
said free end to engage and pull said leading haptic in said

passage.

14.  The packaging system of claim 1 or 2 wherein said intraocular lens
is formed with an optic, a leading haptic and a trailing haptic, and
said packaging system further includes a haptic guide received
within said passage formed of a rod with a free end, a hook at said
free end to engage and pull said leading haptic in said passage
and a pull-tab for manual grasping and puiling of said haptic guide

out of said passage.
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15. A method for implanting an intraccular lens and optionally an
additive material into an eye through an incision using the
packaging system of claim 1 comprising:

removing said one or more transparent covers from said
packaging system,

dispelling said optional additive material from said optional
reservoir space in said compressor and onto said intraocular
lens,

moving said compressor into said tubular member to
compress said intraocular lens, and

moving said plunger within said tubular member to expel

said intraocular lens from said packaging system.

16. A method for implanting an intraocular lens and an additive
material into an eye through an incision using the packaging
system of claim 2 comprising:

removing said one or more transparent covers from said
packaging system,

dispelling said additive material from said reservoir space in
said compressor and onto said intraocular lens,

moving said Compr.essor into said tubular member to

compress said intraocular lens, and
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moving said plunger within said tubular member to expel

said intraocular lens from said packaging system.

17.  The method of claim 15 or 16 wherein a distal end of said tubular
member is provided with opposed slits through which said

intraocular lens can expand prior to discharge from said passage.

18.  The method of claim 15 or 16 wherein said tubular member
includes a guideway for directing the movement of said

compressor.

19.  The method of claim 15 or 16 wherein said tubular member
includes an opening for positioning said intraocular lens within said
passage, and said compressor includes a flange which closes said

opening as said intraocular lens is compressed.

20. The method of claim 15 or 16 wherein said additive material is one
or more materials selected from the group consisting of
viscoelastics, lubricants, anti-inflammatory agents, antibiotics and

anti-microbijal agents.
21. The method of claim 15 or 16 wherein said intraocular lens is

formed with an optic, a leading haptic and a trailing haptic, and said

packaging system further includes a haptic guide received within
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22.  The method of claim 15 or 16 wherein said intraocular lens is
formed with an optic, a leading haptic and a trailing haptic, and said
packaging system further includes a haptic guide received within

said passage formed of a rod with a free end and a hook at said

free end to engage and pull said leading haptic in said passage.

23. The method of claim 15 or 16 wherein said intraocular lens is
formed with an optic, a leading haptic and a trailing haptic, and said
packaging system further includes a haptic guide received within
said passage formed of a rod with a free end, a hook at said free
end to engage and pull said leading haptic in said passage and a
pull-tab for manual grasping and pulling of said haptic guide out of

said passage.
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