. Description Medi canent ~Coat ed Refractive Anterior Chanber Coul @psmbimtaNnt
~Background of the Invention This invention.elates to a nedi canent-coat ed
* @ nus power anterior chamber ocul ar |nplant TFor placenent in a phakic eye
" to correct refractive errors such as nyopia, a nethod of preparing such an
implant 5 and a nethod of using such an inplant in a nmyopi c phakic human
eye. It is well known to those skilled in the field of ophthal nol ogy that
t here has previously been, and Continp%§F#§£%ﬁ§%ﬁ need for a successful
anterior 10 chanber ocul ar i npl ant I c eye to conpensate for
refractive errors such as high nyopia or to create a specific refraction to
assist in visual function. Fojeficdhesr &ba e&aﬁggfagglvg 676, 792 (Praeger)
di scl oses the use of an unc@akadidr Shatbe DA k3 alx  power | ens
havi ng a planar anterior-facing surface and a concave posteri or-facing
surface in the treatnment of nyopia. In addition, the recent use of uncoated
I npl ants as a surgical approach for patients having hi gh myopia that is not

satisfactoriIy'3aExg:gmggL_jlgﬁgL;gggggi_gIes or contact |enses has been
attenpted in Prance,m sdfﬁféﬁgﬁgy P°£9L5§5Eélglm S EQ?FLEQa@PQ Cor neal

Surgery, Vol. 6 (July ugus
Refractive and TGoMWRaPOWRy ganterior. cBampeui 9#)&&9![5?-159990): fpp. 252-60. 25
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are significant ri sks involve use of such anterior chanber i1nplants
in the eye. kasﬁﬁﬁwﬁﬁemYQMbﬁls%cheﬁh°¢nﬁfaﬁFepérPHSeFPEB ARt dmpdant

5 and a method of using such an implant in a myopic
phakic human eye.

It is well known to those skilled in the field of
ophthalmology that there has previously been, and '
continues to be, a need for a successful anterior

10 chamber ocular implant in the phakic eye to compensate
for refractive errors such as high myopia or to create

a specific refraction to assist in visual function.
For example, U.S. Patent No. 4,676,792 (Praeger)
discloses the use of an uncoated anterior chamber minus

15 power lens having a planar anterior-facing surface and
a concave posterior-facing surface in the treatment of
myopia. 1In addition, the recent use of uncoated
implants as a surgical approach for patients having
high myopia that is not satisfactorily corrected with

20 spectacles or contact lenses has been attempted in
France, as described in Colin et al., Refractive and
Corneal Surgery, Vol. 6 (July/August 1990), pp. 245-51
and Baikoff et al., Refractive and Corneal Surgery,
Vol. 6, (July/August 1990), pp. 252-60.

25 However, it has been acknowledged by those skilled
in the art that there are significant risks involved in
the use of such anterior chamber implants in the eye.
For example, when such an implant is inserted into the
eye, temporary or permanent adhesions of the implant to



eye, tenporary or pernmanent adhesions of the inplant to -2- delicate
intraocular structures may result, causing,damage to these structures to
ensue either imediately or over the |ong ?ern1 In addition, once the
inmplant is in position, it nmay cause simlar adhesions due to 5
mechani cal and/ or chem cal inflamuation |leading to fibrosis of a
progressive nature and damagi ng of the intraocular tissue, thereby naking
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O her problens associated with such nts are “10 cat ar act mat i on
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known to those Skh'h%ﬂ E%d g%oé}e551ve endothelial cell loss, in
addition to other complications.
As observed in Ophthalmology Alert, Vol. 1, No. 11
(Nov. 1990), pp. 41-42, several American manufacturing
15 companies which were preparing to begin clinical trials
of anterior chamber ocular implants in the United
States are now likely to abandon these studies, due to
the attendant risks asscociated with the implants and
the difficulty of obtaining approval of the federal
20 Food and Drug Administration (FDA) for the use of the
implants. 1In view of the foregoing, it would clearly
be advantageous to employ a minus power anterior
chamber ocular implant having a compatible medicament
.coating which would ameliorate and/or prevent the
25 occurrence of the above-described problems associated
with such implants.
It is also well known to those skilled in the art
that an intraocular lens, when surgically inserted, is

predominantly designed to replace a previously or

30 simultaneously removed cataractous lens. However,
although the implantation of intraocular lenses has
constituted an appreciable surgical advance, such
implantation has been known to cause immediate or late
damage to the corneal endothelium, immediate or late

35 inflammatory responses in the anterior and/or posterior
segments of the eye, immediate or late secondary



that an intraocul ar | ens, when surgically inserted, is predom nantly
designed to replace a previously or 30 shnul t aneously renoved cat aractous
l.ens. However, although the inplantation of intraocular |enses has
constituted an appreci abl e surgi cal advance, such inplantation has been
known to cause i medi ate or |ate danage to the corneal endothelium

I mredi ate or late 35 i nflammat ory responses in the anterior and/or
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ntraocular | ey R part e 0 Feptls i Teasy Bhan ehe dprakic eye,
and the iris has a greater surface area contacting the
lens. Therefore, if an inflammatory reaction occurs in
the phakic eye, there is a greater area of adherence of

15 the iris to the anterior surface of the anatomic lens.

To overcome the above-described problems
associated with the use of intraccular lenses to
replace cataractous lenses, the use of intraocular
lenses having various coatings has previously been

20 disclosed. For example, U.S. Pat. No. 4,170,043
(Knight et al.) discloses coated intraocular lenses
made of an acrylic resin having a coating to prevent
adhesion of the intraocular lens to the corneal
endothelium, the coating being polyvinylpyrrolidone,

25 polyvinyl alcohol, hydroxypropyl cellulose,
hydroxypropyl methylcellulose, dextran, hydroxyethyl
starch, methylcellulose or guar gum. However, some of
these coatings have been found to cause inflammatory
reactions and have proven to be unsatisfactory in

30 clinical practice.

West German patent application No. 2,556,665 dis~-
closes coated intraocular lenses wherein the coating is
a silicon rubber, such as methyl or methylphenyl
siloxane. U.S. Pat. No. 4,240,163 (Galin) discloses

35 coated intraocular lenses wherein the ccating is a
compatible medicament such as sulfated polysaccharide.



20 disclosed. For exanple, U S. Pat. No. 4,170,043 (Knight et al.)

‘di scl oses coated intraocular | enses nade of an acrylic resin having a
coating to prevent adhesion of the intraof#™ar | ens to the corneal
endot hel ium the coating being polyvinyl pyrrolidone, 25 pol yvi nyl

al cohol , hydroxypropyl cellul ose, hydroxypropyl nethylcellul ose, dextran,
hydr oxyet hyl starch, nethylcellul ose or guar gum However, sone of these
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resultant complications. However, the above-mentioned

possibility of the lens touching adjacent anatomical

structures may be avoided or mitigated by vaulting the

lens in such a way as to minimize the chance of this

15 occurrence.

In view of the foregoing, it will be apparent to
those skilled in the art that some of the problems
associated with the use of anterior chamber ocular
implants employed to correct refractive errors in the

20 phakic eye differ from those associated with the use of
intraocular lenses employed as replacements for
surgically removed cataractous lenses. For example,
the use of implants in the phakic eye may actually
cause cataract formation in the natural lens which

25 remains in situ, whereas the use of intraocular lenses
in patients having cataract removal cannot induce such
an effect, as the natural lens has been replaced by the
intraocular lens.

It is one object of this invention to provide a

30 minus power anterior chamber ocular implant for
placement in the anterior chamber of an eye having an
anatomic lens in situ. The implant comprises a
negative artificial refracting lens having at least one
concave surface, a surface coating comprising a

35 compatible sulfated polysaccharide medicament, and
means for positioning the artificial lens in the



possibility of the | ens touching adjacent anatom cal structures may be
-avoi ded or mtigated by vaulting the lens in such a way as to mnim ze the
chance of this 15 occurrence. In view of5the foregoing, it will be
apparent to those skilled in the art that sonme of the problens associ ated
with the use of anterior chanber ocular inplants enployed to correct
refractive errors in the 20 phaki c eye differ fromthose associated with
the use of intraocular | enses enpl oyed as hgplacenents for surﬁécall
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polysaccharide coating may be selected from the group
consisting of heparin, heparin sulfate, chondreoitin
sulfate, dermatan sulfate, chitosan sulfate, xylan
sulfate, dextran sulfate, and sulfated hyaluronic acid.
15 It is yet another feature of this invention that the
coating may be additionally complexed with compounds
having anticoagulation properties, such as
antithrombin. It is yet another feature of this
invention that the coating may additionally comprise
20 one or more compounds capable of absorbing ultraviolet
and other short wavelength radiation.

It is one advantage of the coated implant of this
invention that it avoids attraction and minimizes the
adherence of white blood cells, pigment granules and

25 intraocular tissue to its surface. It is another
advantage of this invention that it avoids stimulation
of white cell activity and enzyme release which results
in corneal endothelial destruction and dysfunction. It
is yet another feature of this invention that cataract

30 formation secondary to surgical trauma and/or short and
long term inflammation may be minimized and/or avoided.
It is yet another advantage of this invention that
flare, white cells, vitreous reaction, cystoid macular
edema, hyopyon, uveitis, and secondary gliaucoma

35 typically associated by those skilied in the art with



5 probl ens descri bed above. The inplant nmay subsequently be renoved from
the eye, if necessary. It is one feature of thIS I nvention that the coating
may be bonded coval ently, by ionic attracti or hydrogen bonding to the
surface of the inplant. It 10 i s anot her feature of this invention that
the sul fated pol ysaccharide coating may be selected fromthe group
consisting of heparin, heparin sulfate, chondroitin sulfate, dermatan
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that the sulfated polysaccharide coating may be
selected from the group consisting of heparin, heparin
15 sulfate, chondroitin sulfate, dermatan sulfate,
chitosan sulfate, xylan sulfate, dextran sulfate, and
sulfated hyaluronic acid. It is yet another feature of
this method that the coating may be additionally
complexed with compounds having anticoagulation
20 properties, such as antithrombin. It is yet another
feature of this method that the coating may
additionally comprise one or more compounds capable of
absorbing ultraviolet and other short wavelength
radiation. It is yet another feature of this method
25 that plasma-treating may first be used to treat an
uncoated implant, and the medicament may thereafter be
bonded to the plasma-treated surface.
It is one advantage of this method that it avoids
attraction and minimizes the adherence of white blood
30 cells, pigment granules and intraocular tissue to ‘its
surface. It is another advantage of this method that
it avoids stimulation of white cell activity and enzyme
release which results in corneal endothelial
desztruction and dysfunction. It is yet another feature
35 of this method that cataract formation secondafy to
surgical trauma and/or short and long term inflammation



t he use of anterior chanber eye inplants may be avoided. It is another
object of this invention to provide a neth of preparing the
above-descri bed m nus power 5 anterior mber ocul ar i nplant, wherein
t he i npl ant avoi ds the above-di scussed problens when it is surgically

i npl anted into the eye, and may subsequently be renoved fromthe eye if.
necessary. It is one feature of the nethod of preparing such 10 an
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he phakic eye to compensate for refractive errors,
thereby advantageously avoiding the above-described
problems. The implant may subsequently be removed from

the eye, if necessary.

15 Su ry of the Invention

This invention is directed to a minus power
anterior chamber ocular implant for placement in the
anteriqr chamber of an eye having an anatomic lens
in situ. The implant comprises a negative artificial

20 refracting lens having at least one concave surface and
a surface coating comprising a compatible sulfated
polysaccharide medicament, and means for positioning
the artificial lens in the anterior chamber of the eye
to prevent contact between the implant and the anatomic

25 lens.

The sulfated polysaccharide is preferably selected
from the group consisting of heparin, heparin sulfate,
chondroitin sulfate, dermatan sulfate, chitosan
sulfate, xylan sulfate, dextran sulfate, and sulfonated

30 hyaluronic acid, with heparin being particularly
preferred. The heparin typically has a molecular
weight in the range of about 2,500-15,000 daltons,
preferably about 2,500-10,00C daltons, most preferably
about 2,500-5,300 daltons. The coating is preferably

35 Dbonded to the surface of the implant by means of ionic




surface. It is another advantage of this method that it avoids stinulation
of white cell activity and enzyne rel ease which results in corneal
endot hel i al destruction and dysfuncti on. ré-is yet another feature 35 of
this method that cataract formation secondary to surgical trauma and/or
short and long terminflanmation -7- may be m nimzed and/or avoided. It
I s yet another advantage of this nethod that flare, white cells, vitreous
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may be implanted in the phakic eye to compensate for
refractive errors, yet has increased biocompatibility
in the anterior chamber of the eye, and thus avoids the
problems typically associated with such implantation,
15 including damage to the corneal endothelium,
inflammatory responses in the anterior or posterior
segments of the eye, particularly the formation of
cataracts in the natural lens which is left in situ
when the refractive anterior chamber implant is placed
20 in the eye.

This invention is further directed to the method
of preparing such a coated minus power anterior chamber
ocular implant, the method comprising the steps of
first exposing an uncocated surface of the implant to a

25 plasma to generate a plasma-treated implant ha#ing a
surface having constituents selected from the group
consisting of amines, carboxylic acids, active free

~radicals, and passive free radicals, and thereafter
bonding the sulfated polysaccharide medicament to the

30 plasma-treated implant surface.

This invention is also directed to a method of
treating myopia comprising surgically implanting and
anchoring in the anterior chamber of a phakic eye the
coated minus power anterior chamber ocular implant of

35 this invention.



the artificial lens in the anterior chanber of the eye to prevent contact
between the inplant and the anatom c 25 Iens The sul fated pol ysacchari de
is preferably selected fromthe group conS|§T|ng of heparin, heparin

sul fate, chondroitin sulfate, dermatan sulfate, chitosan sulfate, xylan

sul fate, dextran sulfate, and sulfonated 30 hyal uronic acid, with heparin
being particularly preferred. The heparin typically has a nol ecul ar wei ght
in the range of, -referably about 2, 500-10, 000
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ocular implant of Figure 1.

Description of the Preferred bodiment
This invention is directed to a minus power
anterior chamber ocular implant for placement in the

15 anterior chamber of an eye having an anatomic lens
in situ. As used in this description and in the
appended claims, the term "minus power anterior chamber
ocular implant" refers specifically to a negative
refracting lens surgically implanted in the phakic eye

20 to compensate for and/or correct refractive errors, and
specifically excludes intraocular lenses which are
surgically inserted in the aphakic eye, such as are
disclosed, for example, in U.S. Pat. No. 4,240,163
(Galin).

25 The negative refracting lens employed in the
present invention has a lens shape with two refractive
surfaces, at least one of which is concave, such that
the combined refractive powers of the two surfaces is a
minus or negative. Such lenses are typically employed

30 to correct high myopia.

As discussed hereinabove, uncoated minus power
anterior chamber ocular implants are well known to
those skilled in the art. The optical portion of the
implant employed in the present invention is preferably

35 fabricated from compounds such as polymethyl



segnents of the eye, particularly the formation of cataracts in the natural
lens which is left in situ when the refrap#dye anterior chanber inplant is
pl aced 20 in the eye. This invention is Turther directed to the method of
‘preparing such a coated m nus power anterior chanber ocul ar inplant, the
met hod conprising the steps of first exposing an uncoated surface of the
inplant to a 25 pl asma to generate a plasnma-treated inplant having a

surface havi ng,,pe(yyrcatd o] es,
carboxylic acids, acti vgef r e?%ﬁ%ﬁltym j&ﬂ%g\ﬁe?‘r@z&f%?ga fneﬁﬂkg
thereafter bondetRacrylah qERQRP#Rﬂ%@ﬁmxﬁ&#¢%&ﬁh%@l%ﬁhenflﬁerPﬁékSQ

pl asma- treat ed dniPlaxil MEdi@yldids ) 'WEDi¢odNe | Ssfl S6oRer €Ch8€ohers, et hod

of treating nyopia c rising surgjcall | anti ng. and anchoring . in the
anteri or chanb@% 412%ﬂ5§ ghﬁkyé) c%ﬁ%é%gﬁ%usp YR éﬁ?@?lﬁ?léﬁénber
ocul ar i nplsant caipclymexrshict i TMIYdaFrylated-amd i RéthRSEYLatesn ahdt he

Dr Th I nt.of _th il
er oi nar ter bo ESAYRARSE A (GPRORIERR of wetvrye P} RS EhecRETAbRRy
drawi ngs, in wsush a8 2-hydrd¥xﬁnhyn_methamrxﬂanevlehyoérphe enbodi ment of

an anterior chgghga el P4 ES
i nvention, wherein th ne t:%ﬁgiuﬁd%kégﬁépPgﬁge?%&%?%%ﬂgavég ﬁ?%&re 2is a
si de cross- sec@Somathacay cégpkgMgacryllq acid, acrylamide

10 methacrylamide, N,N-dimethylacrylamide, and
N-vinylpyrrolidone. Additionally, compounds which
absorb ultraviolet or other short wavelength (e.q.
below about 400 nm) radiation, such as compounds
derived from benzotriazole groups, benzophenone groups,

15 or mixtures thereof may be added to the monomers and/or
polymers which constitute the anterior chamber ocular
implant. Other compounds well known to those skilled
in the art may alsc be used in fabricating the anterior
chamber ocular implant employed in this invention.

20 It is well known to these skilled in the art
that when positioning an implant within the anterior
chamber of the phakic eye, it is important to avoid,
inter alia, contact between the implant and the
anatomic lens residing in the posterior chamber. 1In

25 the present invention, haptics are integral to the
optical portion of the implant, and position or "vault"
the artificial lens in the anterior chamber of the eye
to prevent such contact. The haptics may be of the
same material as described above for the optical por-

30 tion of the implant, or-may be made of materials such
as polypropylene. Haptics which may be employed in the
implant of the present invention inzlude haptics such
as disclosed in U.S. Patent No. 4,676,792 (Praeger),
incorporated herein by reference.

3% Most minus power anterior chamber implants typi-
cally have an overall diameter of approximately 12-14



10 cont ai ni ng the biconcave inplanted anterior chanber ocul ar inplant of
Figure 1. Description of the Preferred EnQQgLnents This invention is
directed to a m nus power anterior chanber “ocular inplant for placenent in
the 15 anterior chanber of an eye having an anatomc lens in situ. ‘As
used in this description and in the appended clains, the term"m nus power
anterior chanber ocular inplant” refers specifically to a negative
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and aryl ngghacryl atege ShhESEB&: pdilsaebRatlias! ARAitament coating
employed in conjunction with the anterior chamber
ocular implant in this invention is preferably selected
from the group consiéting of heparin, heparin sulfate,
chondroitin sulfate, dermatan sulfate, chitosan sul-

15 fate, xylan sulfate, dextran sulfate, and sulfated
hyaluronic acid. Heparin is particularly preferred for
use as the coating, with heparin having a molecular
weight in the range of about 2,500-15,000 daltons.
Commercially available heparin, which usually has a

20 molecular weight of from about 12,000 to about 15,000
daltons, may lead to platelet agglutination.
Consequently, lower molecular weight heparin (a
derivative or fraction) may be more suitable in the
range of molecular weight of from about 2,500-10,000,

25 most preferably about 2,500-5,300 daltons and even
somewhat higher. These low molecular weight heparins
can be prepared by enzymatic hydrolysis or
depolymerization of heparin with heparinase as
disclosed, for example, by U.S. Pat. No. 3,766,167

30 (Lasker et al.), or by depolymerizing either heparin
residues or commercial porcine or bovine heparin by
reacting the heparin material with a blend of ascorbic
acid and hydrogen peroxide, the reaction products then
being isoclated and fractionated by precipitation using

35 an organic solvent, such as ethancl, methanol, acetune,
or methyl ethyl ketone. Commercially available heparin



pol ysul f ones, pol yvinyl al cohols, polyethylene oxides, 5 copol yners of
‘fluoroacryl ates and net hacryl ates, and poL%& rs and copol yners of
hydroxyal kyl nethacryl ates, such as 2-hydroXyet hyl nethacryl ate, glyceryl
nmet hacryl ate, 2-hydroxypropyl methacrylate, as well as nethacrylic acid,
acrylic acid, acrylam de 10 met hacryl am de, N, N-di net hyl acryl am de, and
N-vi nyl pyrrol i done. Additionally, conpounds whi ch absorb ultraviolet or
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anterior chanber inplants typi-
negative refractlng lens is visible, and the second

surface 12 of the negative refracting lens resides

15 directly below first surface 10. Both surfaces 10 and
12, as well as haptics 4 and 6 have a sulfated poly-
saccharide medicament coating 14 (not shown).

As shown in Figure 2, the implant 2 is implanted

within the anterior chamber 16 of the eye 18, with the

20 negative artificial refracting lens 8 positioned or
vaulted by haptics 4 and 6 to prevent contact between
the implant 2 and the anatomic lens 20. The implant 2
is also positioned to avoid contacting the corneal
endothelium 22 behind the cornea 24, as well as the

25 iris 26. 1In this embodiment, the first surface 10 is
concave, and the second surface 12 is concave. In
other embodiments of this invention, the first surface
10 may be concave, convex or planar, and the second
surface 12 may be concave, convex or planar, with the

30 proviso that at least one of surfaces 10 or 12 is
concave. The first surface 10 and second surface 12,
as well as the haptics 4 and 6, are coated with
medicament coating 14. In Figure 2, means for
anchoring or fixing the haptics 4, 6 and implant 2 in

33 the anterior chamber of the eye are not shown. Such
means are well known to those skilled in the art; for



cally have an overall dianeter of approximtely 12-14 mm if in a single
‘piece of silicone or plastic, with an optlcal di aneter of 4-6 mm The
center thickness and posterior radii of t i3 optical portion of the inplant
typically varies according to the power desired 5 and the material used.
Such inplants may typically weigh up to 25 ng in air, or about 0.5-4 ng in
aqueous nedi um Exanples of uncoated anterior chanber ocul ar inplants
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preferred embodlment of this lnventlon, heparin is
covalently bonded to the surface of the implant by
means of an end-group attachment of heparin to the
implant surface.

15 In another particularly preferred embodiment, the
implant surface is first treated with a plasma to
generate an amine~-containing surface, a carboxylic acid
containing-surface, or an active or passive free
radical-containing surface, and heparin compounds or

20 derivatives thereof is thereafter employed to coat the
implant surface. In ocne embodiment, plasma treating is
accomplished by setting the implant in a gaseous
atmosphere such as an oxygen rarefied atmosphere, and
subjecting the implant to an electromagnetic field for

25 a given period of time. For example, in one
embodiment the implant my be subjected from 1-10
minutes, say 2 minutes, to an electromagnetic field
having a frequency in the range of 1-50 MHz, say
about 10-15 MHz, with a corresponding power range of

3¢ 10-500 W/cm?, say about 100 W/cml.

In another embodiment, in accordance with tech-
nigues well known to these skilled in the art, plasma
treating is accomplished by applying a voltage between
electrodes wherein the uncoated implant resides between

35 the electrodes in the presence of a gas, thereby caus-
ing a highly ionized gas to bombard the implant surface



di scl osed, for exanple, by U S. Pat. No. 3,766,167 30 (Lasker et al.), or
‘by depol yneri zing either heparin residues or conmercial porcine or bovine
heparin by reacting the heparin materi al W4T a blend of ascorbic acid and
hydr ogen peroxi de, the reaction products then being isolated and
fractionated by precipitation using 35 an organi c solvent, such as

et hanol, methanol, acetone, or nmethyl ethyl ketone. Commercially available

heparin -12- SO be cl.eave che i n rous_acid to yield
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the 20 negatlve artiticral refracting |ens I oned
ment described in U.S. Patent No. 4 780,176 (Sudarshan
et al.) for plasma cleaning and etching a metal sub-
strate, which is incorporated herein by reference.
In the present invention,.é power input to the

15 electrode of 10~500W may be employed to achieve a
corresponding potential difference across the gap
between the electrodes.

To generate an amine-containing surface, a plasma
containing ammonia or a primary ahine-containing

20 material is used. A carboxylic acid-containing surface
is generated by an oxidative reaction occurring at the
surface or by having residual water in the plasma under
inert conditions. In such an embodiment, argon is
typically used as the carrier gas. Exposing the

25 surface to argon gas plasma at sufficiently high power
causes bond fission, yielding an active free radical-
containing surface, whereas exposing the surface to
oxygen or air plasma under oxidizing conditions results
in a passive free radical-containing surface.

30 ' The methcd of coating the medicament-coated
implant of this invention may be any appropriate well
known coating technique, such as immersion coating,
spray coating and the like, using a suitable solution
or dispersion of the medicament dissolved or dispersed

35 in an appropriate solvent or dispersant, such as water,
ethanol, and the like, with the solvent not affecting



vaul ted by haptics 4 and 6 to prevent contact between the inplant 2 and the
‘anatomic lens 20. The inplant 2 is al so po itioned to avoid contacting the
corneal endothelium 22 behind the cornea Zi as well as the 25 iris 26.

In this enbodinment, the first surface 10 is concave, and the second surface
12 is concave. In other enbodinments of this invention, the first surface 10
may be concave, convex or planar, and the second surface 12 may be concave,
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Patent No. 4, 67§ Eﬂeéptée&ﬁ@ lmam el Q¥e@riled Nedy esalipidvesy i on.
The coating of hﬁyﬁgresent I nventi on be bonded 5 tQ the surface of the

i npl ant by any g 8F BOA®: ﬁ&%‘]a SvPTh PR Sse NS ISRATING HRRYr ¢t |
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bondi n, vi t 1 cOGAERR BERYERG 161 oMb iy Sk s Gl T one
particularly preheniédnonbedfnsmttQE mma$smnﬁanqnanfﬂxﬁualllsgmbyaaﬂﬂtly
bonded to {fe sppH2eg19L hie aMRn3Wkndks in the range of from about
1/100,000mm to 1/100mm, and constitutes from about
1/10,000% to about 1/10% by weight of the implant.
Additional medicaments and other compounds may
alsoc be employed in conjunction with the compatible
15 sulfated polysaccharide medicament coating of the
present invention. For example; in one embodiment the
coating is additionally complexed with antithrombin to
provide the coated implant with anticoagulation
properties.
20 While not wishing to be bound by any one theory,
it is theorized that the coating of the refractive
anterior chamber ocular implant with the above-
specified polysaccharide medicament also fills the
microscopic crevices that are present in the uncoated
25 implant, even when polished to the greatest extent
possible. Thus, the surface of the implant is rendered
smoother and less adherent. In addition, the surface
of the implant is softened, has its surface tension
lowered, has its contact angle lowered, and becomes
30 more inert, thereby reducing the potential for
progressive endothelial loss. Thus, it is believed
that the coating employed in accordance with this
invention creates an enhanced "inert" state with
respect to the minus power anterior chamber ocular
35 impiant, thereby rendering use of the present invention,



means of an end-group attachment of heparin to the inplant surface. 15

“I'n another particularly preferred enbodi nep¢-. the inplant surface is first
treated with a plasma to generate an am ne-containing surface, a carboxylic
acid containing-surface, or an active or passive free radical -containing
surface, and heparin conpounds or 20 derivatives thereof is thereafter
enpl oyed to coat the inplant surface. In one enbodi nent, plasnma treating is
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to prevent and treat the untoward reactions to the
implant previously described.
The following examples illustrate preferred
embodiments of the implant of this invention. It will
15 be understood that the following examples are merely
illustrative, and are not meant to limit the invention
in any way.

Example 1
An uncoated minus power anterior chamber ocular
20 implant in accordance with this invention and
containing surface carboxyl groups is surface coated
with low molecular weight heparin (i.e. about
2,500-5,300 daltons) by the following procedure. The
carboxyl group-containing surface of the implant may
25 preferably be made by initially incorporating about 5
weight per cent methacrylic acid into the monomer
formulation used in preparing the implant.
Alternatively, surface hydrolysis of pendant acrylate
or methacrylate groups residing on the surface of the
30 implant may be employed. in a manner well known to
those skilled in the art. The pendant carboxylic acid
groups on the surface of the implant are then reacted
Wwith a commercially availakle diamine, such as
hexamethylene diamine or a polymeric diamine such as
35 those commercially available under the JEFFAMINE series



5 conbination with other gases. The carrier gas may be any gas, but
‘argon or air are preferred, with argon gas typically being used. The
pressure of the gas is typically between 113~ and 3,000 torr. Equi prent
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Example 2
In another preferred embodiment, an uncoated minus

15 power anterior chamber cocular implant in accordance
with this invention and containing surface carboxyl
groups, is obtained in accordance with Example 1.
However, instead of reacting the surface carboxylic
groups with a diamine, as in Example 1, an aldehyde-

20 terminated heparin is first coupled with a diamine.
This reaction utilizes an excess of diamine, such as a
low molecular weight, water-soluble diamine, that
reacts with the aldehyde-terminated heparin through cne
of its amine groups, generating an amido-bonded heparin

25 derivatized with a free, pendant amino group. This
water-soluble compound is then purified by dialysis to
eliminate the excess, unreacted diamine, and the
product obtained by lyophilization. The aminated
heparin is then reacted with the hydrolyzed surface of

30 the anterior chamber ocular implant through its surface
carboxyl groups in the presence of a water-scoluble
carbodiimide coupling agent. In contrast to the
previously described embodiment of Example 1, this
process involves only one coupling reaction on the

35 surface of the implant rather than two.



-15- the optics of the lens material. The coating sol uti

on or dispersion

"has a conventional concentration of nedi canent which corresponds to the

particul ar coating technique sel ected. TYH@EaIIy, after

the coating is 5

applied to the inplant, it is dried, for exanmple, by drying at room

tenperature or above. The coating may be repeatedly app
to achieve the desired coating weight or thickness. The

ied, if necessary,
coating shoul d not

affect the traEsniSjiog of visual light, and 10 typically has a thickness

in the range o ut 1/100,000mmto 1/100nm and
about 1/10,000% to gmoyetlahd¥hey wriefdrradd texnbodimentt,

constitutes from
altl dinc caneed

medi cament s and .ot her. _conpounds .na | so_be ennpl ed | junction.with
the conpati bl e 154" ?lﬂwfgltj@&&ﬁgllf ac??\ﬂ%e(fe "r%@la%r@ml %%ﬁ#nf% °Tde
present invent agce widh ¢hdisplimventiore isnitrdated with cogplagmasin

addi i onal by CQEREURthol Wl o WeldHoED gk 1S, s

anti coagul ati on properties.

éﬁi{gplant W th

e not w shing to be bound by any

one theory, it 9eRerRds: dnecamifg-aontadsinch FWILagRy rafacReXelidt eri or

chamber ocul ar aciBl-aintéiningh @utAeE, Jiedd IRt PR YR Gsdee

also fills the mgGro copi grevi ces that ar%agresent,in
i npl ant, even RASHSHS J‘t"‘d‘“ﬁné“@’r‘%ﬁ%st

ive regscament
t he uncpat ed 25

tAhANRTHPREAFIRT { e

surface of thesumnflaaet iiss obtadevest] A MIEHRIe-atEkmirstadltegpantin Imapddéet i on
the surfagg of b3yl Y doat> VWA df s ffstadenshon
accordance with Example 1. If a carboxylic acid-
containing surface is obtained, aminated heparin may be
employed to coat the surface of the implant in
accordance with Example 2. If an active or passive
15 free radical-containing surface is obtained, amine or
carboxylic acid-containing compounds of low or high
molecular weight may be reacted with the surface to
yield a covalently attached amine or carboxylic acid-

containing implant surface, respectively,

to which the

20 designated aldehyde-terminated or aminated heparin
compounds set forth in Examples 1 and 2, respectively,
are employed to coat the surface of the implant with
heparin. In a particularly preferred embodiment, the
plasma treatment employed will act in such a manner as

25 to permit trace surface moisture residing in the
uncoated implant to be converted into passive free
radical coupling agents via the formation of peroxide

groups.

With respect to the foregoing examples, if anti-
30 coagulation properties are desired or wish to be
increased, antithrombin may be added to complex with

binding sites on the heparinized surface.

Similarly,

if additional ultraviolet radiation absorbing
properties are desired, compounds having ultraviolet
35 radiation absorbing properties such as compounds having

benzotriazole groups, benzophenone groups, and mixtures



|I"owered, has its contact angle | owered, and becones 30 nore inert,

"t hereby reduci.ng the potential for progresiéve endot helial 1oss. Thus, it
Js believed that the coating enployed in cordance with this invention
creates an enhanced "inert" state with respect to the m nus power anterior
chanber ocul ar 35 I npl ant, thereby rendering use of the present

I nvention, - 16- particularly advantageous I n eyes which have had
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groups is surfaxriase eand a surface coating comprising a compatible
10 sulfated polysaccharide medicament.

Again, while not wishing to be bound by any one
theory, it is theorized that the present invention,
wherein the coating is bonded to the implant surface as
described herein, is advantageous over intraocular

15 lenses which employ covalent attachment of heparin to a
polyamine that is ionically adsorbed onto the lens
surface, in that the cocating of the present invention
is less likely to be released and dissipated in the
aqueous humor of the anterior and posterior chambers of

20 the eye.

Although this invention has been illustrated by
reference to specific embodiments, it will be apparent
to those skilled in the art that wvarious changes and
modifications may be made which clearly fall within the

25 scope of this invention.



with | ewrplecul ar_wejight heparin (i.e. about 2,500-5,300 daltons) by the
'fO||OMAn rocedure. The carboxyl gr oup- contalnlng surface of the inplant
my 25 E&mmmulmmﬂ"rade by initially T#@0rporating about 5 wei ght per
cent ne{ to the nononer fornulation used in preparing the

I npl ant . Alternatlvély, surface hydrolysis of pendant acrylate or

nmet hacryl ate groups residing on the surface of the 30 I npl ant may be

enpl oyed, in a manner well known to those skilled in the art. The pendant
carboxylic acid groups on the surface ofglﬁ%ﬂinplant are then reacted with
a connercially avai |l abl e di am ne, such as hexanet hyl ene di am ne or a

pol yneric ge sq&h as 35 t hose_commer é %L avalgable undeE s
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uncoat ed mchus nterlor chamber e eye to prevent cont

9 between the implant and the anatomic lens.

1 2. An implant according to Claim 1, in which the

2 sulfated polysaccharide is selected from the group

3 consisting of heparin, heparan sulfate,

4 chondroitin sulfate, dermatan sulfate, chitosan

S sulfate, xylan sulfate, dextran sulfate, and

6 sulfated hyaluronic acid.

1 3. An implant according to Claim 2, in which the
2 sulfated polysaccharide is heparin having a

3 molecular weight in the range of about 2,500~
4 15,000 daltons.

1 4. An implant according to Claim 3, in which the
2 heparin has a molecular weight in the range of
3 about 2,500-10,000 daltons. '

1 S. An implant according to Claim 4, in which the
2 heparin has a molecular weight in the range of
3 about 2,500~5,300 daltons.

1 6. An implant according to Claim 1, in which the
2 coating is covalently bcnded to the surface of the
3 implant.



15 power ocul ar inplant in accordance with this
I nvention a mmmmm face carboxyl_gf{oups, is obtained in accordance
W th Exanpl S tead of reacting the surface carboxylic groups
with a diamne, as in Exanple 1, an al dehyde- 20 term nated heparin is
first coupled wwth a diamne. This reaction utilizes an excess of diam ne,

such as a | ow nol ecul ar wei ght, water-soluble diamne, that reacts with the

al dehyde-t ey mi naf ed ib?pfrﬁéi‘aﬁ{'rQHSQraﬂﬁgOEo' E3adfl DS YROWRIchURREr ating an
am do- bonded heparln 25 derivatized with a free, pendant am no group.

This wat er-%ol ubl e cePPoing is Pﬂ@ﬁeéuPYfi@ﬂlﬁyaﬁfﬁﬂ9§ignt6°eFPﬁlnate t he

excess, unrpacted di gufgce 25 the Paplaft,obtained by |yophilization. The
am nat ed heparin is then reacted with the hydrolyzed surface of 30 t he

anterior chanmber ocular inplant through its surface carboxyl groups in the
presence ofia val er-xwl L Pastrdedording touplang ageibh. whiichomheast to the

previ ously escrlbed odi nent_ of I this cess.inyplves only
one coupllﬁg reactlon 1?%e1§5bcn§€$?§§eﬁg%r?ﬁan ﬁ%?gﬁPgrgPhggethan t wo.
Exanpl e 3 I3 yet anocsuefapecéErthe tmpdantent, an uncoated m nus power
anterior chanber ocular inplant in accord- ance with this invention is

treated with a plasma in 5 accordance wth nethods as previously
described th géher athn atPRIARE- 2EACEAAINAGEIUFLALR, 6a dBr WBAFHi Beparin

aci d-contaii ng surfpgecovilént B¢t b¥Rded BasehéeshresceaditC&heCampdianend
surface. If an an1ngbconta|n|n9
y means of an end-group attachment of heparin to

4 the implant surface.

10. An implant according to Claim 1, in which the
coating has a thickness in the range of from about
1/100,000mm to 1/100mm.

1 11. 2An implant according to Claim 1, in which the
coating constitutes from about 1/10,000% to about
3 1/10% by weight of the implant.

1 12. An implant according to Claim 1, in which the
coating additionally comprises at least one

3 compound having anticcagulation properties.

1 13. An implant according to Claim 12, in which the

2 coating is additionally complexed with
antithrombin. '

1 14. An implant according to Claim 1, in which the

2 implant additionally comprises at least one

3 compound capable of absorbing ultraviolet

4 radiation.

(-
[
n
.

An implant according to Claim 14, in which the
2 ultraviolet radiation absorbing compounds are



surfac ”E{J @mlﬂ ed aI dehyde term nated heparin may be 10 enpl oyed to

“coat t r!“ﬁ inpl ant in accordagge with Exanple 1. If a
car boxytl ning surface is obtalned, am nated heparin may be

enpl oyed to coat the Surface of the i nplant in accordance wi th Exanmpl e 2.
If an active or passive 15 free radical-containing surface is obtained,
am ne or carboxylic acid-containing conpounds of | ow or high nolecul ar
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7 medicament, and means for positioning the
8 artificial lens in the anterior chamber of the eye
9 to prevent contact between the implant and the
10 anatomic lens, the method comprising the steps of
11 first exposing an uncoated implant to a plasma to
12 generate a plasma-treated implant having a surface
13 with constituents selected from the group
14 consisting of amines, carboxylic acids, active
15 f;ee radicals, and passive free radicals, and
16 thereafter bonding the sulfated polysaccharide
17 .medicament to the plasma-treated implant surface.
1 17. A method according to Claim 16, in which the
2 sulfated polysaccharide is heparin having a
3 molecular weight in the range of about 2,500~
4 15,000 daltons.

18. A method according to Claim 16, in which the
plasma-treated implant has an amine-containing
surface comprising primary amines.

19. A method according to Claim 18, in which heparin
is bonded to the amine-containing surface by
contacting the amine-containing surface with
heparin containing a terminal aldenyde group,

n & W

coupling the aldehyde group to the primary amines



rhereof nay be added ‘into the nonomer mxture to yield the m nus power
'anterl |nplant to be coated with a conpatible sulfated
Jpol ys m@ ﬂ& in accordance W“h this invention. 5 Thi s
|nvent|on istal®o diected to a nmethod of treating nyopia conprising

surgically inplanting and anchoring in an anterior chanber of a phakic eye
a mnus power |ens conprising at |east one concave surface and a surface

coating cogprising I I d ' nt.

Agai n, gg not w gﬁl %%ﬁhc% Paboun y ﬂaaﬁs;eeo aq-Ri heory, | S t eo ed
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whi ch enpl oy covalent attachnent of arin to a polyamne that is
ionically adsorbed onto the |lens surface, in that the coating of the

present ingenton i A mekhod Ia@cbrqudge tie | casiad @nd 1d1 ami&ﬁ e@hen the
aqueous hugn of the_,anterior 4% osterlor chanber eye.
i's

Al't hough t i nvenPL3FMREST ?dP% CTific
enbodi nent 8, it mnlbohtadpﬂmgemhr&mcmhose skllled in the art that various
changes and nodifications may be nmade which cleéarly fall within the 25
scope of this invention. Clains 1 1. A m nus power anterior chanber
ocul ar i npkant 2Rer A method picseaddmyg it tFHaimtad, dm offeitierhepanineye

having 3 an 3@abided 225 the HadrboGARYE | A f- oML 1 NG
surface by first coupling an aldehyde-terminated
heparin with a diamine to generate an aminated
heparin, and thereafter contacting the aminated
heparin with the carboxylic acid-containing
surface in the presence of water-soluble
carbodimide coupling agent.

0 3 o8 B b W

22. A method according to Claim 18, in which the
plasma-treated implant has an active free radical-
containing surface.

N

1 23. A method according to Claim 16, in which the
plasma-treated implant has a passive free radical-
containing surface.

w N

24. A method according to either Claim 22 or Claim 23,
in which heparin is bonded to the free radical-
containing surface by first reacting at least one
compound selected from the group consisting of
amine and carboxylic acid-containing compounds
with the free radical-containing surface, and
thereafter contacting the surface with at least
one heparin compound selected from the group
consisting of aldehyde-terminated and aminated
heparin compounds.
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“lkﬂurefracfing | ens having at | east one 5 concave
'surU!ﬁI uﬁ “ oating conprising a 6 conpati bl e sulfated
p cc

ari de rfedi'canent, and 7 nedh3s for positioning the
artificial lens in the 8 anterior chanmber of the eye to prevent
contact ‘9 between the inplant and the anatomc lens. 1 2. An
inplant according to aiml, in which the 2 _ sul f at ed pol ysacchari de

[ I f h [ h i 0. | f
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xylan sulfae, dextrmoisthfetresiading in the anbbated hmplantnsarface. 1
| ysancho ant accolg! onpethd! Y Zo1hEni"eiBoblie? ince. passilkatede

pol ysaccharide is heparin having acul inthé range
of about 2,$00- 4 radical, oqmpuanqoﬁgenms 4. An |nplant according to

Claim3, in which the 2 heparin has a nol ecul ar weight in the range
of 3 about 2,500-10,000 daltons. 1 5., An i npl ant accqrding to
Clai m4, intwhidh thh Dethod of LEpeAFANHaBYQPHBI EONPEASIBIgRUIBACARAY ange
of 3 2 about 2 ﬁ@@lémeﬂﬂgdahaoaﬁcnénns in A aﬁnbeabrae:ﬁamliemg olfO
Claiml, |q3mh|ch the gh Ki h ﬂ IS cova%ent y,bonded totthe surface
of the 3 npl &nk2 Lcleye7 avi # PRpPRALC &80}8Pﬁglposélglﬁll in
which the 2 _ Coihus gposeboanterbypri chambert beulasnimplane 3 _
fﬁ;face of ghe 'nplaggmp}isiﬁg a ﬁ@gﬁg?bgnErQEEQEQEEgrEQrg%%&gblieh% whi ch

6 having at least one concave surface, a surface

7 . coating comprising a compatible sulfated

8 poelysaccharide medicament, and means for position-

9 ing the artificial lens in the anterior chamber of

10 the eye to prevent contact between the implant and

11 the anatomic lens.



2 coating is bonded by hydrogen bonding to the 3 surface of
the inplant. 1 9. An i npl ant accordlng to Cla1n16 A MATCh hepari n 2
.is covalently bonded to the surface of tHhe 37 nplant 37, '

“end- group attachment of heparin to 4 t helinplant ' .

An inmplant according to Caim1, in which the 2 coatlng has a
thickness in the range of from about 3 1/ 100, 000mm to 1/100mm 1
11. An inplant according to C ' coating
constitutes from about 1/ 10, 9009 ohy wei ght of the
i nplant. 1 12. An inplan t 5 ‘ h the 2

coating additionally conprises at |east one 3 conpound havi ng

anti coagul ati on properties. 1 13. AQF#§£%%#% according to Claim12, in
which the 2 coating is additiona | exed with 3

antithronbin. 1 14.  An inplant according to daim1l, in which the 2

i npl ant addi tional | & eGnus S;Qﬁve%t drﬂ@éﬁlm%&mer oc@parpo 18ABakbg Of
absor bi ng uItra i atjon. accordlng to

|oIet [
Claim 14, in iéln the ﬁﬂ QE%HQHQRaWQEFd?foﬁ %€£5+5| ¥€conpounds
are 3 hasré.hgctaed amatontite JgIreipic bt tcagprisesnponegatdve
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chanber oc§|arspw§pgnt fao sy fagssnating lwhich comprises a compatible
sulfated polysaccharide medicament coating, such as
heparin, and means for positioning the artificial lens
in the anterior chamber of the eye to prevent contact
between the implant and the anatomic lens. The implant

10 compensates for refractive errors or creates a specific
refraction to assist in wvisual function and has
increased biocompatibility in the anterior chamber of
the eye, thereby preventing or mitigating detrimental
effects typically associated with the implantation of

15 an uncoated refractive anterior chamber implant in the
eye. A method of preparing such a minus power anterior
chamber ocular implant comprises first exposing an
uncoated implant to a plasma to generate a plasma-
treated implant having a surface containing amines,

20 carboxylic acids, active free radicals or passive free
radicals, and thereafter bonding the medicament to the
plasma-treated implant surface. A method of treating
myopia comprises surgically implanting and anchoring
the implant in the phakic eye to compensate for

25 refractive errors.
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37 anterior chanber of an eye having an anatomc lens 4

canprising a negative artificial refracting lens 5 havi ng at | east
one surface, a surface coating 6 conprising a conpatible sulfated
pol ysaccharide 7 medi canment, and neans for positioning the 8
artificial lens in the anterior chanber of the eye 9 to prevent
contact between the inplant and the 10 anatom c |lens, the nmethod
conprising the steps of 11 first exposing an uncoated inplant to a
plasma to 12 generate a pl as treated i npl ant having a surface 13
wi th constituents sel ected fron1then§' 1 consi sting of am nes,
carboxylic acids, active 15 adlc | s, and passive free

radi cal s, and 16 t hereafter bonding the sul f at ed pol ysacchari de 17
medi canent to the plasnma-treated inplant surface. 1 17. A net hod
according to Gaim16, in whichthe 2 sul fat ed pol ysaccharide is

heparin having a 3 4
15,000 daltons. 1 18.
pl asma-treated inpl ant

primary amnes. 1 19. in which heparin 2
is bonded to the am ne- tacting the

am ne-cont ai ni ng surfacg] w i i ni t erm nal

{ Ny e primary am nes

-23- 6 to produggla Schif : educi ng

orange of about 2,500- 4
in which the 2
urface conpri sing
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-7 the Schiff base to produce a secondary am ne 8 | i nkages
between the heparin and inplant surface. 1 20. A nethod according to
Claim16, in which the 2 pl asma- treated [ ar iC
acid- 3 containing surface. 1 A ne?%%% aé%%%; noE gintzo,
I n which heparin 2 I's bonded to the car boxylic acid- contalnlng 3
surface by first coupling an al dehyde-term nated 4 heparin with a
diam ne to generate an am nated 5 he and thereafter contacting

&-containing 7
B¥edi m de coupling

the am nated 6 hep
surface in the presence ateSpmehs s
agent. 1 22. A nethod accordlng to daim116, in which the 2

pl asma-treated i npl ant has an active.f adical - 3 cont ai ni ng
surface. 1 23. A net hod accordinghﬁgigﬁgin116 |n whi ch the 2

pl asma- treated |nplant has a passive free radical- 3. cont ai ni ng
surface. 1 A il ' a@ﬁfm Géulm@?; 143 9823, 2

i n which heparln I S ond to ?h e?q'ee radi cal - li&Ezontalnlng surface
by first recRéBFSReRE idyshe aaterior ch %eﬂh&ﬂ:‘i’éﬂ 9¥®m t he group

C_onf]l SL I n? RAving an an@ﬁdﬁcarldnear;bpmuw m&mzammmounds 6
Wt t he ree,l,

A I f th ft
contacti ng RRE: g&kﬁ%@e Q%- 3&“%é ens; e nq Qﬁu}?ﬂﬁﬁu o qﬁﬂ sel ect ed

fromthe grsupfice, a sur(fm:estnaag.qu adeWMpmrsesataed:mmhtarbImt ed 10

heparin conpgy@dtea polysaccharide medicament coating, such as
heparin, and means for positioning the artificial lens
in the anterior chamber of the eye to prevent contact
between the implant and the anatomic lens. The implant
compensates for refractive errors or creates a specific
refraction to assist in visual function and has
increased biocompatibility in the anterior chamber of
the eye, thereby preventing or mitigating detrimental
effects typically associated with the implantation of
an uncoated refractive anterior chamber implant in the
eye. A method of preparing such a ﬁinus power anterior
chamber ocular implant comprises first exposing an '
uncoated implant to a plasma to generate a plasma-
treated implant having a surface containing amines,
carboxylic acids, active free radicals or passive free
radicals, and thereafter bonding the medicament to the
plasma-treated implant surface. A method of treating
myopia comprises surgically implanting and anchoring
the implént in the phakic eye to compensate for
refractive errors.

(Fig. 1) é D e
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25. SEARGCHREPARY tépntlcalonﬂm?mﬁ?ﬂ%u ch surface 2

ol Adt

@ﬁmﬁ THEABSTRACTYOPI & conprising surgically 2 ~ I nplanting an
r—of 3 a-—phakic-eye having an .

j J

Anatonmic lens insitu a 4 - - mnus power anterior chamber ocular - i
4 npl ant 5 corrprlsmg a negative artificial refracting lens 6 '
T AN & R )

<] corrpatl bl'e sul fated 8 pol ysacchari de nedi canent, and neans for |
pOsi tA @finuPpower anteriof Bhdnitier dchlaf infilait (2PRS pluberh&i iRt Hior Shami@ioral 10
[ he ephskmye "HRVRR arCARt G 108 WRRY dolipristPs AB8atiRB rtifcial refracting\BndfHyt OM C
©NS.having at least one concave surface, a surface coating which comprises a compatible sulfated - -
polysaccharlde medicament coating, such as heparin, and means for positioning the artificial
lens in the anterior chamber of the eye to prevent contact between the implant and the
* anatomic lens. The implant compensates for refractive errors or creates a specific refractiento
assist in viswal£unction and has increased biocompatibility in the anterior chamber of'the eye,
thereby preventing or mitigating detrimental effects typlcally associated with the 1mp1antat1on e
of an uncoated refractive anterior chamber implant in the eye. A method of preparing sucha -
minus power anterior chamber ocular implant comprises first exposing an uncoated implant to -
a plasma to generate a plasma—treated implant having a surface containing amines, carboxyhc '
(f. acids, active free'radicals or passive free radicals, and thereafter bondmg the medicament to
the plasma-treated implant surface. A ‘method of treating myopia comprises surgically .
- implanting and anchoring the implant in the phakm eye to compensate to refractive drrors.

" Figure 1.
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ulf residing in the uncoated{inplant surface 3- is converted by;fg. 
1 exposure into passive freel4 radical coupling agents. 1 2§.-
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