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NON-POLYMERIC LIPOPHILIC PHARMACEUTICAL IMPLANT
COMPOSITIONS FOR INTRAOCULAR USE

BACKGROUND OF THE INVENTION

This invention relates to pharmaceutical implant compositions. In
particular, this invention relates to the use of low molecular weight, lipophilic

compounds in implant compositions for intraocular use.

Various solid and semi-solid drug delivery implants are known, including
both non-erodible, non-degradable implants, such as those made using ethylene
vinyl acetate, and erodible or biodegradable implants, such as those made using
polyanhydrides or polylactides. Drug delivery implants, particularly ophthalmic
drug delivery implants are generally characterized by at least one polymeric
ingredient. In many instances, drug delivery implants contain more than one

polymeric ingredient.

For example, U.S. Patent No. 5,773,019 discloses implantable controlled
release devices for delivering drugs to the eye wherein the implantable device
has an inner core containing an effective amount of a low solubility drug covered
by a non-bioerodible polymer coating layer that is permeable to the low solubility

drug.

U.S. Patent No. 5,378,475 discloses sustained release drug delivery
devices that have an inner core or reservoir comprising a drug, a first coating
layer which is essentially impermeable to the passage of the drug, and a second
coating layer which is permeable to the drug. The first coating layer covers at
least a portion of the inner core but at least a small portion of the inner core is
not coated with the first coating layer. The second coating layer essentially
completely covers the first coating layer and the uncoated portion of the inner

core.
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U.S. Patent No. 4,853,224 discloses biodegradable ocular implants
comprising microencapsulated drugs for implantation into the anterior and/or
posterior chambers of the eye. The polymeric encapsulating agent or lipid
encapsulating agent is the primary element of the capsule. Many types of
polymers are disclosed, but no implants that lack a biodegradable polymer are

disclosed.

U.S. Patent No. 5,164,188 discloses the use of biodegradable implants in
the suprachoroid of an eye. The implants are generally encapsulated. The
capsule, for the most part, is a polymeric encapsulating agent. Material capable
of being placed in a given area of the suprachoroid without migration, “such as

oxycel, gelatin, silicone, etc.” can also be used.

U.S. Patent No. 6,120,789 discloses the use of a non-polymeric
composition for in situ formation of a solid matrix in an animal, and use of the
composition as a medical device or as a sustained release delivery system for
a biologically-active agent, among other uses. The composition is composed
of a biocompatible, non-polymeric material and a pharmaceutically acceptable,
organic solvent. The non-polymeric composition is biodegradable and/or
bioerodible, and substantially insoluble in agueous or body fluids. The organic
solvent solubilizes the non-polymeric material, and has a solubility in water or
other aqueous media ranging from miscible to dispersible. When placed into
an implant site in an animal, the non-polymeric composition eventually
transforms into a solid structure. The implant can be used for treating a tissue
defect by enhancing cell growth and tissue regeneration, wound and organ
repair, nerve regeneration, soft and hard tissue regeneration, and the like. The
composition can include a biologically-active agent (bioactive agent), as for
example, an anti-inflammatory agent, an antiviral agent, antibactenial or
antifungal agent useful for treating and preventing infections in the implant site,
a growth factor, a hormone, and the like. The resulting implant provides a
system for delivering the biologically-active agent to the animal. According to
the 789 patent, suitable organic solvents are those that are biocompatible,

pharmaceutically acceptable, and will at least partially dissolve the non-
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polymeric material. The organic solvent has a solubility in water ranging from
miscible to dispersible. The solvent is capable of diffusing, dispersing, or
leaching from the composition in situ into aqueous tissue fluid of the implant
site such as blood serum, lymph, cerebral spinal fluid (CSF), saliva, and the
like. According to the ‘789 patent, the solvent preferably has a Hildebrand
(HLB) solubility ratio of from about 9-13 (c<':.'-|l/cm3)”2 and it is preferred that the
degree of polarity of the solvent is effective to provide at least about 5%

solubility in water.

Polymeric ingredients in erodible or biodegradable implants must erode or
degrade in order to be transported through ocular tissues and eliminated. Low
molecular weight molecules, on the order of 4000 or less, can be transported

through ocular tissues and eliminated without the need for biodegradation or

erosion.
SUMMARY OF THE INVENTION

The present invention provides Intraocular implant compositions
comprising one or more low molecular weight, lipophilic compounds and a
pharmaceutical drug, but lacking a polymeric ingredient and an organic solvent
that is miscible with or dispersible in water. The compositions are solid or semi-
solid at temperatures <37 °C, average human eye temperature. The implants
can be placed anywhere in the eye, including the conjunctival cul-de-sac, but are

especially suitable for implantation inside of the eye.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the release of dexamethasone from implant compositions

containing the indicated monoglyceride blends.

Fig. 2 shows the release of dexamethasone from implant compositions

containing the indicated monoglycerides.
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Fig. 3 shows the release of dexamethasone from implant compositions

containing glyceryl monostearate and a varying amount of surfactant.

DETAILED DESCRIPTION OF THE INVENTION

Unless indicated otherwise, all ingredient amounts expressed In

percentage terms are presented as % wiw.

As used herein, “implant” means a solid or semi-solid mass that
contains one or more drugs and includes, but is not limited to, beads, pellets,
rods, films and microparticles. Microparticles can be suspended in aqueous or

nonaqueous liquid carriers.

The implant compositions of the present invention, which lack both a
polymeric ingredient and an organic solvent that is miscible with or dispersible in
water, comprise a pharmaceutical drug and one or more lipophilic compounds

having a molecular weight of 150 - 4000, wherein the lipophilic compounds are of

H,C—R?

R1
the formula:

()

wherein R'is -H, -OH, -COOH, -CHan+1-2m, -COOChHans1-2m,
-COO(CH,CH,0),CH,CH,OH, -CH,R®, or

HE—R
C—R¢
H2

R? R’ and R* are independently —H, -OH, -COOH, -CnHzn+1-2m,
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-O0CCHzn+1.2m, “COOChH2n+1.2m, -COO(CH,CH20),CH,CH,0H,
-CnH2n+1-2mCOO(CH2CH20),CH,CH,0H,
-O0CCHzn+1.2mCOOCHH2y+1.2m, -COO Na™, -COO™ K*, -SO3H,
-S0;3 Na', - SO3 K7, -NHy, -Cl,

—N— Cn’Hzn’+1

CnH2n+1

CroHaneay

—N—C_H, . CI

CnH2n+1

n, N’ and n” are independently O — 50; and

m, m’ and m” are independently 0 — 10.

10

Preferably, the molecular weight of the lipophilic compounds used in the
present invention is <2000, and most preferably <1000. If the implant of the
present invention contains only one lipophilic compound of formula (l), then the
lipophilic compound must have a melting point > 34 °C, preferably > 37 °C. If the

s implant contains two or more lipophilic compounds of formula (i), it is only
necessary that the mixture has a melting point > 34 °C, and preferably > 37 °C.
The lipophilic compounds are water-insoluble at 37 °C (i.e., have a solubility in
water of < 0.5 mg/ml at 37 °C).

20 Preferred are the lipophilic compounds of formula (I) wherein
R'is, -CnHan+1-2m, -COOCnH2n+1-2m, -COO(CH2CH20),CH2CH,OH, -CH,R?, or
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HC—RS3
|
C—R*
H,

R2, R® and R* are independently —H, -OH, -COOH, -CHzan+1-2m,
-O0CCHzn+1-2m, -COOCH2n+1-2m, -COO(CH2CH20),CH2CH,0H,
-CnH2n+1.2mCOO(CH2CH20),CH2CHL0H, or

-O0CCH2n+1-2mCOOCyHan+1-2m;

n, N’ and n” are independently 0 — 40; and

m, m’ and m" are independently 0 — 5.

Most preferred are the lipophilic compounds of formula (1) wherein

R is
H(|3-—R3

C—RH

H2

R? R’ and R* are independently —H, -OH, -COOH, -C,Han+1-2m, OF
-O0CCHzn+1-2m;

n, N’ and n” are independently 0 — 30; and

m, m and m” are independently O — 3.

Especially preferred lipophilic compounds of formula (I) are glyceryl
monolaurate; glyceryl dilaurate; glyceryl monomyristate; glyceryl dimyristate;
glyceryl monopalmitate; glyceryl dipalmitate; glyceryl monostearate; glyceryi
distearate; glyceryl monooleate; glyceryl dioleate; glyceryl monolinoleate; glyceryl
dilinoleate; glyceryl monoarachidate; (glyceryl diarachidate; glyceryl

monobehenate; and glyceryl dibehenate.

As used herein, “an organic solvent miscible with or dispersible in water”
means an organic solvent that is biocompatible, pharmaceutically acceptable,

and has a solubility in water ranging from miscible to dispersible. These

6
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organic solvents that are excluded from the compositions of the present claims
are the same as those that are essential in the compositions described in U.S.
Patent No. 6,120,789.

The lipophilic compounds of the present invention can be made by
methods known in the art and many such compounds are commercially
available. For example, commercial suppliers include NuChek Prep (Elysian,
Minnesota),Quest International (Hoffman Estates, lllinois), which produces such
compounds under the Myvaplex® and Myvacet® brands, and Gattefossa (Saint-
Priest, France), which produces such compounds under the Gelucire® and
Geleol® brands. Suitable lipophilic compounds include, but are not limited to, the

following commercially available products.

diethylene glycol monostearate (Hydrine®; m.p. =45.5 —48.5 °C),

propylene glycol mono- and diesters of stearic and palmitic acid (Monosteol®;
m.p. = 34.0 — 37.5 °C; ‘propylene glycol monostearate’);

glyceryl monostearate (Geleol®; m.p. = 70 °C);

glyceryl monolinoleate (Maisine® 35-1; m.p. = -6.5 °C);

glyceryl monooleate (Peceol®; m.p. = 16 °C);

the mixture of monoglycerides sold as Myverol® 18-85 (m.p. = 46 °C);

the mixture of glyceryl monostearate (85 — 90%) and glyceryl monopalmitate (10
— 15%) (Myvaplex® 600P; m.p. = 69 °C),

glyceryl esters of saturated C4, — C4g saturated fatty acid esters (Gelucire® 43/01;
m.p. =42 — 46 °C);

glyceryl esters of saturated Cs — C45 saturated fatty acid esters (Gelucire® 33/01;
m.p. =33 - 37 °C); and

glyceryl esters of saturated C4,— C45 saturated fatty acid esters (Gelucire® 39/01;
m.p. =37.5-41°C); and

The implant compositions of the present invention comprise one or more

lipophilic compounds of formula (l) in a total concentration of at least 10%,

preferably at least 30%, and most preferably at least 50%.
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The implant compositions of the present invention comprise a
pharmaceutically effective amount of an ophthalmic drug. If necessary or
desired, more than one drug can be included in the implant of the present
invention. Many types of ophthalmic drugs are known, including but not limited
to: anti-glaucoma agents, such as beta-blockers including timolol, betaxolol,
levobetaxolol, carteolol, miotics including pilocarpine, carbonic anhydrase
inhibitors, prostaglandin analogues, seretonergics, muscarinics, dopaminergic
agonists, adrenergic agonists including apraclonidine and brimonidine; anti-
infective agents including quinolones such as ciprofloxacin, and aminoglycosides
such as tobramycin and gentamicin; non-steroidal and steroidal anti-
inflammatory agents, such as suprofen, diclofenac, ketorolac, rimexolone,
dexamethasone and tetrahydrocortisol, growth factors, such as VEGF;
iImmunosuppressant agents; neuroprotectant agents; angiogenesis-inhibiting
agents and anti-allergy agents including olopatadine. The ophthalmic drug may
be present in the form of a pharmaceutically acceptable salt, such as timolol
maleate, brimonidine tartrate or sodium diclofenac. Compositions of the present
invention may also include combinations of ophthalmic drugs, such as
combinations of (i) a beta-blocker selected from the group consisting of betaxolol
and timolol, and (ii) a prostaglandin selected from the group consisting of
latanoprost; 15-keto latanoprost; fluprostenol isopropyl ester (especially 1R-
[1a(2),2B(1E,3R*),30,5a]-7-[3,5-dihydroxy-2-[3-hydroxy-4-[3-(trifluoromethyl)-
phenoxy]-1-butenyl]cyclo-pentyl-]-5-heptenoic  acid, 1-methylethyl ester);
isopropyl [2R(1E,3R),3S5(42),4R]-7-[tetrahydro-2-[4-(3-chlorophenoxy)-3-hydroxy-
1-butenyl]-4-hydroxy-3-furanyl]-4-heptenoate; and (5Z)-(9R,11R,15R)-9-chloro-
15-cyclohexyl-11,15-dihydroxy-3-oxa-16,17,18,19,20-pentanor-5-prostenoic acid
isopropyl ester. The total amount of drug contained in the implant compositions

of the present invention is preferably not greater than 50%.

In addition to the lipophilic compound of formula (1) and an ophthalmic
drug, the implant compositions of the present invention optionally comprise one
or more excipients. Many excipients for solid and semi-solid pharmaceutical
compositions are known. Examples of suitable excipients include, but are not

limited to: surfactants, preservatives, and stabilizers.

8



10

15

20

25

30

CA 02491313 2004-12-30

WO 2004/006890 PCT/US2003/020707

Suitable surfactants include tyloxapol, polysorbate 20, polysorbate 60,

and polysorbate 80 surfactants. A preferred surfactant is polysorbate 80.

Suitable preservatives include quaternary ammonium preservatives such
as polyquaternium-1 and benzalkonium halides. Preferred benzalkonium halides

are benzalkonium chloride ("BAC") and benzalkonium bromide.

Suitable stabilizers include chelating agents, such as edetate disodium,

and antioxidants, such as ascorbic acid and citric acid.

The implant compositions may be fashioned into a shape suitable for
implantation into the eye. For example, such shapes include, but are not limited
to cylindrical, conical and spherical shapes. Alternatively, the implant
compositions may be of a shape and size such that they may be suspended in a
liquid carrier and injected or deposited into the eye. The size and shape of the
implant of the present invention will depend on a number of factors, including the
selected drug, the target disease and the selected implant location. The
implants of the present invention may be implanted anywhere in the eye,
including the conjunctival cul-de-sac, punctum and lacrimal canaliculus, anterior
and posterior segments, and the sub-Tenon’'s, suprachoroidal and

subconjunctival spaces.

Although the implant compositions are preferably administered as a solid
or semi-solid, in one embodiment the composition 1s warmed and administered
in a semi-solid or liquid state through a cannula. After cooling to body
temperature at the site of administration, the composition will form a semi-solid

or solid implant.

The following examples are intended to illustrate, but not limit, the present

invention.
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Example 1: Placebo pellets

0.25 g of polysorbate 80 and 4.75 g of the monoglyceride Myverol 18-35 were
added to a scintillation vial. The monoglyceride was melted by heating in a water
bath. The polysorbate 80 and monoglyceride were then mixed by swirling.
Pellets were made by cooling the solution in a cylindrical mold. This procedure

was repeated for the monoglycerides Myverol 18-50, Myverol 18-85, and
Myaplex 600P.

In order to illustrate the relationship between the exemplified materials and
formula (l), Myverol 18-35, Myverol 18-50 and Myverol 18-85 contain, according

to their manufacturer, the following ingredients in the proportions shown:

a) Myverol 18-35  Monoglyceride Ingredient Abbreviation Wt.%
glyceryl monolaurate C12.0 0.3
glyceryl monomyristate C14.0 1.1
glyceryl monopalmitate C16.0 44 .1
glyceryl monostearate C18.0 4.5
glyceryl monooleate C18.1 39.3
glyceryl monolinoleate C18.2 10.2
glyceryl monoarachidate C20.0 0.3

b) Myverol 18-50  Monoglyceride Ingredient Abbreviation WL.%
glyceryl monomyristate C14.0 0.1
glyceryl monopalmitate C16.0 10.8
glyceryl monostearate C18.0 12.6
glyceryl monooleate C18.1 73.9
glyceryl monolinoleate C18.2 1.9
glyceryl monoarachidate C20.0 0.3
glyceryl monobehenate C22.0 0.3

10
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c) Myverol 18-85  Monoglyceride Ingredient Abbreviation Wt.%

glyceryl monomyristate C14.0 0.8
glyceryl monopalmitate C16.0 22.3
glyceryl monostearate C18.0 2.5

5 glyceryl monooleate C18.1 17.6
glyceryl monolinoleate C18.2 54.8
glyceryl monoarachidate C20.0 0.3
glyceryl monobehenate C22.0 0.3

10

C18.0 represents the compound:

i
Hz?_O-C_CWHss
H(li—-OH

H,C—OH

C18.1 represents the compound:

0
]
H,C—0—C—(CH,), —C=C—(CH,),—CH,
HC—OH
H,C—OH

2

15

C18.2 represents the compound:

O
|
H,C—O—C—(CH,), —C=C—C—C=C—(CH,),—CH
2| ( 2)7 H H H2 H H ( 2)4 3
H(I}—'OH
H,C—OH

20

Example 2: Implant compositions containing dexamethasone

11
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1 x 3 mm cylindrical pellets of the formulations shown in Table 1 below were
prepared by combining the indicated ingredients in a scintillation vial, melting the
lipophilic compound(s) of formula (I) by heating in a water bath, mixing by

swirling, and then cooling the mixed, melted formulations in cylindrical molds.

Table 1: Formulations

Dexamethasone
wt.%
3.5
3.5
3.5

Formulatio
n#

Polysorbate 80
wt.%

Compound(s) of Figure #

Formula (I
Myvaplex 600P
Myverol 18-85
Myvacet 5-07
Myvacet 7-07

Glyceryl
Monostearate
Glyceryl
Monomyristate
Glyceryl
Monobehenitate
Glyceryl
Monostearate
Glyceryl
Monostearate
Glyceryl
Monostearate
Glyceryi
Monostearate

W
On

W
&)

L PEEN
OO

o
O
-
&)

o

o o oo

0

11

o>
&)
N

The release of dexamethasone from each formulation shown in Table 1 was
measured by placing one pellet in a 2 ml vial containing 1.5 ml of phosphate
buffered saline. Phosphate buffered saline ("PBS”) contains 0.8% NaCl, 0.12%
NaxHPQ4, and 0.06% NaH,PO4:H-O. The vial is then placed in an oven at 37
°C. At each time point, the vial is gently inverted twice, 60 ul of the PBS is
removed from the vial for HPLC analysis of dexamethasone, 60 ul of fresh PBS
Is added to the vial, and the vial placed back into the oven until the next time
point. Each formulation is run in triplicate. The results are shown in Figures 1 —
3.

12
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Example 3. Implant compositions formulated as particles suspended in a liquid
carrier.

A 75:20:5 mixture of anecortave acetate powder, glyceryl monostearate and
polysorbate 80 is heated to melt the glyceryl monostearate and mixed. This
mixture is then spray dried to produce particles. The particles are then
suspended in an aqueous vehicle comprising sodium chloride, sodium dibasic
phosphate, sodium monobasic phosphate, carboxymethyl cellulose and

tyloxapol to produce a composition suitable for injection.

Example 4: Implant compositions warmed before administration and injected
through a cannuia.

A 50:45:5 mixture of anecortave acetate powder, Gelucire 39/01 (glycerol esters
of saturated C12-C18 saturated fatty acid esters are heated to melt the Gelucire
39/01 and mixed. Before injection, this composition is heated to about 41 °C and

is drawn in a syringe. It is then injected through a cannula in the sub-tenon's

space. Upon cooling to 37 °C, it forms a solid waxy mass.
Example 5: Implant composition containing 80 ng of a prostaglandin.

Two 1 pul-sized cylindrical pellets each containing 80 pg of the prostaglandin
analogue (52)-(9R,11R,15R)-9-chloro-15-cyclohexyl-11,15-dihydroxy-3-oxa-
16,17,18,19,20-pentanor-5-prostenoic acid i1sopropyl ester were prepared by
combining the prostaglandin analogue with the necessary amount of the product
Precirol® ATO 5 (Gattefossa) in a scintillation vial, melting the lipophilic
compounds by heating in a water bath, mixing by swirling, and then cooling the
mixed, melted formulations in cylindrical molds. According to the manufacturer,
Precirol® ATO 5 is composed of mono-, di- and triglycerides of palmitostearic
acid, with the diester fraction being predominant. Precirol® ATO 5 is synthesized

by esterification of glycerol by palmitostearic acid.

The release of the prostaglandin analogue from the pellets was measured as

follows: after weighing, the pellets were placed in scintillation vials with 20 ml of

PBS. The vials were stored in a 37 °C oven. At each time point, the vial was

13
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gently inverted a few times (about 5 times), then 300 pl of the dissolution sample
was removed from the vial and the vial returned to the oven. The amount of
prostaglandin analogue contained in the sample was determined by HPLC

analysis. The results are shown in Table 2.

Table 2
Time | Cumulative DrugRelease | Cumulative Drug Release
(days) | (ug) (% of initial 80 pug) |
1 | 170 l 184 218 | 2.17
3 | 286 32z | 3667 | 3765 |

8 | 73 | 766 ~ 093.59 00.12
11 65 ‘ 694 | 8333 | 8165

* Drug may be de_grading in the dissolution medium.

Example 6: Implant composition containing 200 ug of a prostaglandin.

Two 3 ul-sized cylindrical pellets each containing 200 ug of (5Z2)-(9R,11R,15R)-9-
chloro-15-cyclohexyl-11,15-dihydroxy-3-oxa-16,17,18,19,20-pentanor-5-

prostenoic acid isopropyl ester were prepared by combining the prostaglandin
analogue with the necessary amount of the product Compritol® 888 ATO
(Gattefossa) in a scintillation vial, melting the lipophilic compounds by heating in
a water bath, mixing by swirling, and then cooling the mixed, melted formulations
in cylindrical molds. According to the manufacturer, Compritol® 888 ATO is
composed of mono-, di- and triglycerides of behenic acid, with the diester
fraction being predominant. Compritol® 888 ATO is synthesized by esterification

of glycerol by behenic acid.

The release of the prostaglandin analogue from the pellets was measured as

follows: after weighing, the pellets were placed in scintillation vials with 20 ml of
PBS. The vials were stored in a 37 °C oven. At each time point, the vial was

gently inverted a few times (about 5 times), then 300 ul of the dissolution sample

was removed from the vial and the vial returned to the oven. The amount of
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prostaglandin analogue contained in the sample was determined by HPLC

analysis. The results are shown in Table 3.

Table 3
Time Cumulative Drug Release Cumulative % Drug Release '
(days) (Lg) (% of initial 80 pg)
1 12.18 , 1138 | 537 | 478 I
3 | 3.32 302 | 146 1.27
8 121 | 1404 | 533 :l__ 590 |
11 25.6 31 11.28 13.03
15 | 526 | 664 | 23147 | 2790 |
22 | 546 | 1024 | 2405 | 4303
%0 | 888 | 1074 | 3912 | 4513

The invention has been described by reference to certain preferred
embodiments; however, it should be understood that it may be embodied in
other specific forms or variations thereof without departing from its spirit or
essential characteristics. The embodiments described above are therefore
considered to be illustrative in all respects and not restrictive, the scope of the
invention being indicated by the appended claims rather than by the foregoing

description.
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What is claimed is:

1. An intraocular implant composition comprising a lipophilic compound
having a molecular weight of 150 - 4000 and a pharmaceutically effective
s amount of a drug, but lacking a polymeric ingredient and an organic solvent that
IS miscible with or dispersible in water, wherein the composition is solid or semi-

solid at temperatures <37 °C and the lipophilic compound is of the formula

H2C|:—R2

R1
(1)
10
wherein R'is -H, -OH, -COOH, -CrH2n+1.2m, -COOCnH2n+1-2m,
-COO(CH,CH,0),CH.CH,OH, -CH.R’, or

HC|)—-R3
C—R?
H,
15 R?, R® and R* are independently —H, -OH, -COOH, -CyHzn+1.2m,

-O0CCyHzn+1-2m, “-COOCH2n+1-2m, -COO(CH2CH,0),CH2CH,0H,
-CnH2041.2mCOO(CH2CH20),CH2CH>0H,
-O0CC,H2n+1.2mCOOCyHan+1.2m, -COO™Na™, -COO™ K*, -SO3H,
-S03 Na*, - SO3 K7, -NH_, -ClI,

—N—CHapy.4

CnH2n+1
20 , OF
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CoHar
'—N:_ Cn'H2n-+1 CI_

CnH2n+1

n, n" and n” are independently 0 — 50; and

m, m and m" are independently O — 10.

2. The intraocular implant composition of Claim 1 wherein the composition

is solid or semi-solid at temperatures <34 °C.

3. The intraocular implant composition of Claim 1 wherein the molecular

weight of the lipophilic compound of formula (l) is <2000.

4. The intraocular implant composition of Claim 3 wherein the molecular

weight of the lipophilic compound of formula (1) is <1000.

5. The intraocular implant composition of Claim 1 wherein the composition

comprises a mixture of two or more lipophilic compounds of formula ().

6. The intraocular implant composition of Claim 1 wherein the lipophilic

compound of formula (I) has a melting point > 34 °C.

7. The intraocular implant composition of Claim 5 wherein at least one

lipophilic compound of formula (1) has a melting point < 34 °C but the mixture has

a melting point > 34 °C.

8. The intraocular implant composition of Claim 1 wherein
R’ is, -CaHans1-2m, -COOCnH2n+1-2m, -COO(CH,CH,0),CH,CH,0H, -CH2R® or

17
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HC—R3

R4

LO—0O)—

2
R?, R®and R* are independently —H, -OH, -COOH, -C,H2n+1.2m,
-O0OCC,H2n+1-2m, -COOC H2n+1.2m, -COO(CH,CH-0),CH,CH,0H,
-CnH2n+1-2mCOO(CH2CH20),CH2CH2-OH, or
-O0CC H21+1.o0mCOOCHon+1-2m';
n, n" and n” are independently O — 40; and

m, m' and m” are independently 0 — 5.

9. The intraocular implant composition of Claim 8 wherein
R is
HCI:—R3
C—R#?
H2

R?, R® and R* are independently —H, -OH, -COOH, -C,Han+1-2m, OF
-O0CCHzn+1-2m;
n, n" and n” are independently 0 — 30; and

m, m and m" are independently 0 - 3.

10.  The intraocular implant composition of Claim 1 wherein the lipophilic
compound of formula (l) is selected from the group consisting of diethylene
glycol monostearate; propylene glycol monostearate; glyceryl monostearate;
glyceryl monolinoleate; glyceryl monooleate; glyceryl monopalmitate; and

mixtures thereof.

11.  The intraocular implant composition of Claim 1 wherein the lipophilic
compound of formula (I) is selected from the group consisting of: glyceryl

monolaurate; glyceryl dilaurate; glyceryl monomyristate; glyceryl dimyristate;
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glyceryl monopalmitate; glyceryl dipalmitate; glyceryl monostearate; glyceryi
distearate; glyceryl monooleate; glyceryl dioleate; glyceryl monolinoleate; glyceryi
dilinoleate; glyceryl ~monoarachidate; glyceryl diarachidate; glyceryl

monobehenate; and glyceryl dibehenate.

12. The intraocular implant composition of Claim 1 wherein the composition

comprises at least 10 % (wt.) of the lipophilic compound of formula (1).

13.  The intraocular implant composition of Claim 12 wherein the composition

comprises at least 30 % (wt.) of the lipophilic compound of formula (1).

14.  The intraocular implant composition of Claim 13 wherein the composition

comprises at least 50 % (wt.) of the lipophilic compound of formula (I).

15. The intraocular implant composition of Claim 1 wherein the drug is
selected from the group consisting of anti-glaucoma agents; anti-infective
agents; non-steroidal and steroidal anti-inflammatory agents; growth factors;
immunosuppressant agents; neuroprotectant agents; angiogenesis-inhibiting

agents and anti-allergy agents.

16.  The intraocular implant composition of Claim 1 wherein the composition
further comprises one or more excipients selected from the group consisting of

surfactants, preservatives, and stabilizers.

17.  The intraocular implant composition of Claim 16 wherein the composition
comprises a surfactant selected from the group consisting of tyloxapol;

polysorbate 20; polysorbate 60; and polysorbate 80.
18.  The intraocular implant composition of Claim 16 wherein the composition

comprises a preservative selected from the group consisting of quaternary

ammonium preservatives.
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19.  The intraocular implant composition of Claim 16 wherein the composition
comprises a stabilizer selected from the group consisting of chelating agents;

and antioxidants.

20.  The intraocular implant composition of Claim 1 wherein the composition is

fashioned into a cylindrical, conical and spherical shape.

21. A method of delivering an ophthalmically acceptable drug to the eye
comprising the steps of

(a) preparing an intraocular implant composition comprising a lipophilic
compound having a molecular weight of 150 - 4000 and a pharmaceutically
effective amount of a drug, but lacking a polymeric ingredient and an organic
solvent that is miscible with or dispersible in water, wherein the composition is
solid or semi-solid at temperatures <34 °C and the lipophilic compound is of the

formula

H,C—R?

R1
(1)

wherein R'is -H, -OH, -COOH, -CHons1.2m, ~COOCHan+1.2m,
-COO(CH,CH,0),CH,CH,0H, -CH,R? or

H(I}-—R3
C—R*
R,

R?, R® and R* are independently —H, -OH, -COOH, -CnHan+1.2m,
-O0CCqHzn+1-2m, -COOChH2n+1-2m, -COO(CH2CH20),CH2CH,0H,
-CnH2n+1-2mCOO(CH,CH20),CH>CH,0H,
-O0CCH2n+1-2mCOOCHzn+1.2m, -COO Na®, -COO K*, -SO3H,
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-S03 Na’, - SO; K', -NH_, -Cl,

—N— Cn'HZn’M

CnH2n+1
, Or

Cn"H2n"+1

—N—C_H,; CI

CnH2n+1

n, n’ and n” are independently 0 — 50; and
m, m’ and m” are independently 0 — 10;
and
(b) implanting the composition prepared in step (a) in the eye.

22. The method of Claim 21 wherein in step (b) the composition prepared in
step (a) is implanted in a site selected from the group consisting of the
conjunctival cul-de-sac; punctum; lacrimal canaliculus; anterior segment;
posterior segment; sub-Tenon's space; suprachoroidal space;, and

subconjunctival space.

23. The method of Claim 21 wherein the composition Is warmed to a

temperature above room temperature and administered through a cannula.

24. The method of Claim 21 wherein the composition is administered as a solid

or semi-solid.

25. The method of Claim 21 wherein the intraocular implant composition of
step (a) is suspended in a liquid carrier and implanted in the eye in step (b) by

administration through a cannula.
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Figure 1: Release of Dexamethasone From Monoglyceride Blends (n=3)
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Figure 2: Release of Dexamethasone From Monoglycerides (n=3)
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Figure 3: Comparison of Dexamethasone in Glyceryl Monostearate w & w/o Polysorbate 80 (n = 3)
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