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(57) ABSTRACT 

Diseases and conditions associated With tissues of the body, 
including tissues in the eye, can be effectively treated by 
administering therapeutic agents to those tissues. Described 
herein are self-emulsifying formulations and methods for 
delivering therapeutic agents to such tissues. A self-emulsi 
fying formulation may be delivered to an aqueous medium 
of a subject, including but not limited to the vitreous. A 
method may, for instance, be used to administer rapamycin 
or related compounds to treat or prevent choroidal neovas 
culariZation associated With age-related macular degenera 
tion, or to treat dry AMD. A self-emulsifying formulation 
may also be administered systemically, such as orally, to 
treat transplant rejection in a subject. A self-emulsifying 
formulation may comprise rapamycin, related compounds, 
or other therapeutic agents. 
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FORMULATIONS FOR OCULAR TREATMENT 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] The present application is related to and claims 
priority from US. Provisional Patent Application Ser. No. 
60/664,040 titled “Liquid Formulations For Treatment Of 
Diseases Or Conditions,” ?led Mar. 21, 2005, US. Provi 
sional Patent Application Ser. No. 60/664,306 titled “In Situ 
Gelling Formulations And Liquid Formulations For Treat 
ment of Diseases Or Conditions,” ?led Mar. 21, 2005, and 
US. Provisional Patent Application Ser. No. 60/651,790, 
titled “Formulations For Ocular Treatment,” ?led Feb. 9, 
2005, each of Which is incorporated herein by reference in 
its entirety for all purposes. 

FIELD 

[0002] Described herein are methods and self-emulsifying 
formulations for the treatment of ocular diseases and con 
ditions by delivery of therapeutic agents, particularly the 
treatment of age-related macular degeneration (“AMD”) by 
delivery of a self-emulsifying formulation comprising rapa 
mycin to a subject or to the eye of a subject. 

BACKGROUND 

[0003] The retina of the eye contains the cones and rods 
that detect light. In the center of the retina is the macula 
lutea, Which is about 1/3 to 1/1 cm in diameter. The macula 
provides detailed vision, particularly in the center (the 
fovea), because the cones are higher in density. Blood 
vessels, ganglion cells, inner nuclear layer and cells, and the 
plexiform layers are all displaced to one side (rather than 
resting above the cones), thereby alloWing light a more 
direct path to the cones. 

[0004] Under the retina are the choroid, comprising a 
collection of blood vessels embedded Within a ?brous tissue, 
and the deeply pigmented epithelium, Which overlays the 
choroid layer. The choroidal blood vessels provide nutrition 
to the retina (particularly its visual cells). 

[0005] There are a variety of retinal disorders for Which 
there is currently no treatment or for Which the current 
treatment is, not optimal. Retinal disorders such as uveitis 
(an in?ammation of the uveal tract: iris, ciliary body, and 
choroid), macular degeneration, macular edema, prolifera 
tive diabetic retinopathy, and retinal detachment generally 
are all retinal disorders that are dif?cult to treat With con 
ventional therapies. 

[0006] Age-related macular degeneration (AMD) is the 
major cause of severe visual loss in the United States for 
individuals over the age of 60. AMD occurs in either an 
atrophic or less commonly an exudative form. The atrophic 
form of AMD is also called “dry AMD,” and the exudative 
form of AMD is also called “Wet AMD.” 

[0007] In exudative AMD, blood vessels groW from the 
choriocapillaris through defects in Bruch’s membrane, and 
in some cases the underlying retinal pigment epithelium. 
OrganiZation of serous or hemorrhagic exudates escaping 
from these vessels results in ?brovascular scarring of the 
macular region With attendant degeneration of the neu 
roretina, detachment and tears of the retinal pigment epi 
thelium, vitreous hemorrhage and permanent loss of central 
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vision. This process is responsible for more than 80% of 
cases of signi?cant visual loss in subjects With AMD. 
Current or forthcoming treatments include laser photoco 
agulation, photodynamic therapy, treatment With VEGF 
antibody fragments, treatment With pegylated aptamers, and 
treatment With certain small molecule agents. 

[0008] Several studies have recently described the use of 
laser photocoagulation in the treatment of initial or recurrent 
neovascular lesions associated With AMD (Macular Photo 
coagulation Study Groups (1991) in Arch. Ophlhal. 
10911220; Arch. Ophlhal. 10911232; Arch. Ophlhal. 
10911242). Unfortunately, AMD subjects With subfoveal 
lesions subjected to laser treatment experienced a rather 
precipitous reduction in visual acuity (mean 3 lines) at 3 
months folloW-up. Moreover, at tWo years post-treatment 
treated eyes had only marginally better visual acuity than 
their untreated counterparts (means of 20/320 and 20/400, 
respectively). Another draWback of the procedure is that 
vision after surgery is immediately Worse. 

[0009] Photodynamic therapy (PDT) is a form of photo 
therapy, a term encompassing all treatments that use light to 
produce a bene?cial reaction in a subject. Optimally, PDT 
destroys unWanted tissue While sparing normal tissue. Typi 
cally, a compound called a photosensitiZer is administered to 
the subject. Usually, the photosensitiZer alone has little or no 
effect on the subject. When light, often from a laser, is 
directed onto a tissue containing the photosensitiZer, the 
photosensitiZer is activated and begins destroying targeted 
tissue. Because the light provided to the subject is con?ned 
to a particularly targeted area, PDT can be used to selec 
tively target abnormal tissue, thus sparing surrounding 
healthy tissue. PDT is currently used to treat retinal diseases 
such as AMD. PDT is currently the mainstay of treatment for 
subfoveal choroidal neovasculariZation in subjects With 
AMD (Photodynamic Therapy for Subfoveal Choroidal 
NeovasculariZation in Age Related Macular Degeneration 
With Vertepor?n (TAP Study Group) Arch Ophthalmol. 1999 
11711329-1345. 

[0010] Choroidal neovasculariZation (CNV) has proven 
recalcitrant to treatment in most cases. Conventional laser 
treatment can ablate CNV and help to preserve vision in 
selected cases not involving the center of the retina, but this 
is limited to only about 10% of the cases. Unfortunately, 
even With successful conventional laser photocoagulation, 
the neovasculariZation recurs in about 50-70% of eyes (50% 
over 3 years and >60% at 5 years). (Macular Photocoagu 
lation Study Group, Arch. Ophthalmol. 2041694-701 
(1986)). In addition, many subjects Who develop CNV are 
not good candidates for laser therapy because the CNV is too 
large for laser treatment, or the location cannot be deter 
mined so that the physician cannot accurately aim the laser. 
Photodynamic therapy, although utiliZed in up to 50% of 
neW cases of subfoveal CNV has only marginal bene?ts over 
natural history, and generally delays progression of visual 
loss rather than improving vision Which is already decreased 
secondary to the subfoveal lesion. PDT is neither preventive 
or de?nitive. Several PDT treatments are usually required 
per subject and additionally, certain subtypes of CNV fare 
less Well than others. 

[0011] Thus, there remains a long-felt need for methods 
and formulations that may be used to optimally prevent or 
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signi?cantly inhibit choroidal neovasculariZation and to 
prevent and treat Wet AMD, and to treat or prevent dry 
AMD. 

[0012] In addition to AMD, choroidal neovasculariZation 
is associated With such retinal disorders as presumed ocular 
histoplasmosis syndrome, myopic degeneration, angioid 
streaks, idiopathic central serous chorioretinopathy, in?am 
matory conditions of the retina and or choroid, and ocular 
trauma. Angiogenic damage associated With neovasculariZa 
tion occurs in a Wide range of disorders including diabetic 
retinopathy, venous occlusions, sickle cell retinopathy, ret 
inopathy of prematurity, retinal detachment, ocular ischemia 
and trauma. 

[0013] Uveitis is another retinal disorder that has proven 
di?icult to treat using existing therapies. Uveitis is a general 
term that indicates an in?ammation of any component of the 
uveal tract. The uveal tract of the eye consists of the iris, 
ciliary body, and choroid. In?ammation of the overlying 
retina, called retinitis, or of the optic nerve, called optic 
neuritis, may occur With or Without accompanying uveitis. 

[0014] Uveitis is most commonly classi?ed anatomically 
as anterior, intermediate, posterior, or diffuse. Posterior 
uveitis signi?es any of a number of forms of retinitis, 
choroiditis, or optic neuritis. Di?fuse uveitis implies in?am 
mation involving all parts of the eye, including anterior, 
intermediate, and posterior structures. 

[0015] The symptoms and signs of uveitis may be subtle, 
and vary considerably depending on the site and severity of 
the in?ammation. Regarding posterior uveitis, the most 
common symptoms include the presence of ?oaters and 
decreased vision. Cells in the vitreous humor, White or 
yelloW-White lesions in the retina and/ or underlying choroid, 
exudative retinal detachments, retinal vasculitis, and optic 
nerve edema may also be present in a subject suffering from 
posterior uveitis. 

[0016] Ocular complications of uveitis may produce pro 
found and irreversible loss of vision, especially When unrec 
ogniZed or treated improperly. The most frequent compli 
cations of posterior uveitis include retinal detachment; 
neovasculariZation of the retina, optic nerve, or iris; and 
cystoid macular edema. 

[0017] Macular edema (ME) can occur if the sWelling, 
leaking, and hard exudates noted in background diabetic 
retinopathy, (BDR) occur Within the macula, the central 5% 
of the retina most critical to vision. Background dibetic 
retinopathy (BDR) typically consists of retinal microaneur 
isms that result from changes in the retinal microcirculation. 
These microaneurisms are usually the earliest visible change 
in retinopathy seen on exam With an ophthalmoscope as 
scattered red spots in the retina Where tiny, Weakened blood 
vessels have ballooned out. The ocular ?ndings in back 
ground diabetic retinopathy progress to cotton Wool spots, 
intraretinal hemorrhages, leakage of ?uid from the retinal 
capillaries, and retinal exudates. The increased vascular 
permeability is also related to elevated levels of local groWth 
factors such as vascular endothelial groWth factor. The 
macula is rich in cones, the nerve endings that detect color 
and upon Which daytime vision depends. When increased 
retinal capillary permeability effects the macula, blurring 
occurs in the middle or just to the side of the central visual 
?eld, rather like looking through cellophane. Visual loss 
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may progress over a period of months, and can be very 
annoying because of the inability to focus clearly. ME is a 
common cause of severe visual impairment. 

[0018] There have been many attempts to treat CNV and 
its related diseases and conditions, as Well as other condi 
tions such as macular edema and chronic in?ammation, With 
pharmaceuticals. For example, use of rapamycin to inhibit 
CNV and Wet AMD has been described in US. application 
Ser. No. 10/665,203, Which is incorporated herein by refer 
ence in its entirety. The use of rapamycin to treat in?am 
matory diseases of the eye has been described in US. Pat. 
No. 5,387,589, titled Method of Treating Ocular In?amma 
tion, With inventor Prassad Kulkami, assigned to University 
of Louisville Research Foundation, the contents of Which is 
incorporated herein in its entirety. 

[0019] Particularly for chronic diseases, including those 
described herein, there is a great need for long acting 
methods for delivering active compounds to the posterior 
segment to treat CNV in such diseases as AMD, macular 
edema, proliferative retinopathies, and chronic in?amma 
tion. 

[0020] Rapamycin is poorly soluble in aqueous environ 
ments. Hence, formulations are needed to increase the 
solubility of rapamycin in order to more effectively deliver 
it to aqueous environments, such as the vitreous, aqueous 
humor of the eye, sclera, conjunctiva, the area betWeen the 
sclera and the conjunctiva, the gastrointestinal tract, and 
other aqueous environments. 

[0021] Direct delivery of therapeutic agents to the eye as 
opposed to systemic administration may be advantageous 
because the therapeutic agent concentration at the site of 
action is increased relative to the therapeutic agent concen 
tration in a subject’s circulatory system. Additionally, thera 
peutic agents may have undesirable side effects When deliv 
ered systemically to treat posterior segment disease. Thus, 
localiZed drug delivery promotes e?icacy While decreasing 
side effects and systemic toxicity. 

SUMMARY 

[0022] The methods and self-emulsifying formulations 
described herein alloW delivery of a therapeutic agent to a 
subject or to the eye of a subject, and address one or more 
of the di?iculties described above. Unless the context indi 
cates otherwise, it is intended that the subjects on Whom all 
of the methods of treatment may be performed include 
human subjects. As such, the methods and self-emulsifying 
formulations described herein can be used to deliver a 
variety of therapeutic agents for extended periods of time 
and can be used for the prevention and treatment of a 
number of diseases of the eye. 

[0023] Described herein are methods and self-emulsifying 
formulations for administering to a human subject an 
amount of rapamycin effective to treat or prevent Wet AMD. 
Described herein are methods and self-emulsifying formu 
lations for administering to a human subject an amount of 
rapamycin effective to treat or prevent dry AMD. Described 
herein are methods and self-emulsifying formulations for 
administering to a human subject an amount of rapamycin 
effective to treat or prevent transition of dry AMD to Wet 
AMD. 

[0024] As described in further detail in the Detailed 
Description section, the methods and self-emulsifying for 
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mulations may also be used for delivery to a subject or to the 
eye of a subject of therapeutically effective amounts of 
rapamycin for the treatment, prevention, inhibition, delaying 
of the onset of, or causing the regression of Wet AMD. In 
some variations, the methods and self-emulsifying formu 
lations are used to treat Wet AMD. In some variations, the 
methods and self-emulsifying formulations are used to pre 
vent Wet AMD. In some variations, the methods and self 
emulsifying formulations are used to treat or prevent dry 
AMD. In some variations, the methods and self-emulsifying 
formulations are used to prevent transition from dry AMD to 
Wet AMD. The methods and self-emulsifying formulations 
may also be used for delivery to a subject or to the eye of a 
subject of therapeutically effective amounts of rapamycin 
for the treatment, prevention, inhibition, delaying of the 
onset of, or causing the regression of CNV. The methods and 
self-emulsifying formulations may also be used for delivery 
to a subject or to the eye of a subject of therapeutically 
effective amounts of rapamycin for the treatment, preven 
tion, inhibition, delaying of the onset of, or causing the 
regression of angiogenesis in the eye. Other diseases and 
conditions that may be treated, prevented, inhibited, have 
onset delayed, or caused to regress using rapamycin are 
described in the Diseases and Conditions section of the 
Detailed Description. 

[0025] As described in further detail in the Detailed 
Description, the methods and self-emulsifying formulations 
may also be used for delivery to a subject or to the eye of a 
subject of therapeutically effective amounts of therapeutic 
agents other than rapamycin for the treatment, prevention, 
inhibition, delaying of the onset of, or causing the regression 
of Wet AMD or dry AMD. Therapeutic agents that may be 
used are described in detail in the Therapeutic Agents 
section. Such therapeutic agents include but are not limited 
to immunophilin binding compounds. Immunophilin bind 
ing compound that may be used include but are not limited 
to the limus family of compounds described further in the 
Therapeutic Agents section herein, including rapamycin, 
SDZ-RAD, tacrolimus, everolimus, pimecrolimus, CCI 
779, AP23841, ABT-578, and analogs, salts and esters 
thereof. The methods and self-emulsifying formulations 
may also be used for delivery to a subject or to the eye of a 
subject of therapeutically effective amounts of therapeutic 
agents for the treatment, prevention, inhibition, delaying of 
the onset of, or causing the regression of CNV. The methods 
and self-emulsifying formulations may also be used for 
delivery to a subject or to the eye of a subject of therapeu 
tically effective amounts of therapeutic agents for the treat 
ment, prevention, inhibition, delaying of the onset of, or 
causing the regression of angiogenesis in the eye. Other 
diseases and conditions that may be treated, prevented, 
inhibited, have onset delayed, or caused to regress using 
therapeutic agents other than rapamycin are described in the 
Diseases and Conditions section of the Detailed Description. 

[0026] Described in the Detailed Description are various 
formulations, routes of administration, and self-emulsifying 
formulations that may be used for delivering a therapeuti 
cally effective amount of rapamycin or other therapeutic 
agents for the treatment, prevention, inhibition, delaying of 
the onset of or causing the regression of Wet AMD, dry 
AMD, CNV, angiogenesis or other diseases or conditions of 
the eye. 
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[0027] In some variations the self-emulsifying formula 
tions described herein form a milky or Whitish colored 
semi-contiguous or semi-solid non-dispersed mass relative 
to the medium in Which it is placed, When placed in the 
vitreous. 

[0028] Routes of administration that may be used to 
administer a self-emulsifying formulation include but are 
not limited to (l) placement of the self-emulsifying formu 
lation by injection into an aqueous medium in the body, 
including but not limited to injection into, the vitreous, 
aqueous humor, sclera, conjunctiva, and the area in betWeen 
the sclera and conjunctiva; or (2) oral administration of the 
self-emulsifying formulation. The self-emulsifying formu 
lation may be administered systemically, including but not 
limited to the folloWing delivery routes: rectal, vaginal, 
infusion, intramuscular, intraperitoneal, intraarterial, intrath 
ecal, intrabronchial, intracistemal, cutaneous, subcutaneous, 
intradermal, transdermal, intravenous, intracervical, intraab 
dominal, intracranial, intraocular, intrapulmonary, intratho 
racic, intratracheal, nasal, buccal, sublingual, oral, 
parenteral, or nebulised or aerosoliZed using aerosol propel 
lants. In some variations, the self-emulsifying formulation is 
administered subconjunctivally. In some variations, the self 
emulsifying formulation is administered intravitreally. 

[0029] The self-emulsifying formulations described 
herein may be used in any aqueous medium in Which they 
form an emulsion. 

[0030] Described are various self-emulsifying formula 
tions and methods for the treatment, prevention, inhibition, 
delaying of the onset of, or causing the regression of Wet 
AMD, dry AMD, CNV, angiogenesis or other diseases or 
conditions of the eye. 

[0031] One self-emulsifying formulation described herein 
comprises a self-emulsifying formulation of rapamycin or 
other therapeutic agent. The self-emulsifying formulation 
may self-emulsify upon introduction to an aqueous environ 
ment. The droplets in the emulsion may generally be of any 
siZe, including but not limited to those up to 5,000 nm. 

[0032] In some variations, the self-emulsifying formula 
tion comprises rapamycin, a solvent, and a surfactant. As 
non-limiting examples, the surfactant may be nonionic, such 
as cremophor EL, and the solvent may be a fatty acid, such 
as oleic acid, ImWitor 742, Softigen 767, or Capmuls PG8. 
The self-emulsifying formulation may further comprise 
ethanol. 

[0033] As a non-limiting example, the self-emulsifying 
formulation comprises rapamycin, Cremophor EL, Capmuls 
PG8, and ethanol. 

[0034] In some variations, the self-emulsifying formula 
tion comprises rapamycin or another therapeutic agent. Such 
self-emulsifying formulation may generally contain any 
concentration of rapamycin or other therapeutic agent as 
limited by the solubility of the rapamycin or other thera 
peutic agent in the solvent. Various solvents and concentra 
tions that may be used are described in the Detailed Descrip 
tion. 

[0035] The self-emulsifying formulations described 
herein may deliver rapamycin or other therapeutic agents for 
an extended period of time. One nonlimiting example of 
such an extended release delivery system is a self-emulsi 
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fying formulation that delivers rapamycin to a subject or to 
the eye of a subject in an amount suf?cient to maintain an 
amount effective to treat, prevent, inhibit, delay onset of, or 
cause regression of Wet age-related macular degeneration for 
an extended period of time. In some variations, the self 
emulsifying formulation is used to treat Wet age-related 
macular degeneration for an extended period of time. In 
some variations, the self-emulsifying formulation is used to 
prevent Wet age-related macular degeneration for an 
extended period of time. In some variations, the self-emul 
sifying formulation is used to prevent transition of dry AMD 
to Wet AMD for an extended period of time. In one non 
limiting example, the self-emulsifying formulation delivers 
the rapamycin to the vitreous, sclera, retina, choroid, 
macula, or other tissues of a subject in an amount suf?cient 
to treat, prevent, inhibit, delay onset of, or cause regression 
of Wet age-related macular degeneration for at least about 
three, about six, about nine, or about tWelve months. In some 
variations, the level of rapamycin is sufficient to treat AMD. 
In some variations, the level of rapamycin is suf?cient to 
prevent onset of Wet AMD. 

[0036] Other extended periods of release are described in 
the Detailed Description. 

[0037] Concentrations and doses are described in the 
Detailed Description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] FIG. 1 shoWs the concentration of rapamycin in 
the vitreous of rabbit eyes after intravitreal injection. 

DETAILED DESCRIPTION 

[0039] Described herein are self-emulsifying formulations 
and methods relating to delivery of therapeutic agents to a 
subject or to the eye of a subject. These self-emulsifying 
formulations and methods may be used for the treatment, 
prevention, inhibition, delaying onset of, and causing regres 
sion of diseases and unWanted conditions of the posterior 
segment, including but not limited to choroidal neovascu 
lariZation; macular degeneration; age-related macular 
degeneration, including Wet AMD and dry AMD; retinal 
angiogenesis; chronic uveitis; and other retinoproliferative 
conditions. 

[0040] Herein are described (1) self-emulsifying formula 
tions, (2) the therapeutic agents that may be delivered to a 
subject or an eye of a subject using the self-emulsifying 
formulations and methods described herein, (3) the diseases 
and conditions that may be treated by delivery of the 
therapeutic agents, (4) routes of administration for delivery 
of the self-emulsifying formulations and methods, and (5) 
treatment of CNV and Wet or dry AMD by delivery of 
rapamycin to a subject or to the eye of a subject using the 
described self-emulsifying formulations. 

[0041] The term “about,” as used herein, refers to the level 
of accuracy that is obtained When the methods described 
herein, such as the methods in the examples, are used. 

Self-Emulsifying Formulations 

[0042] As used herein, a self-emulsifying formulation 
refers to a formulation that forms an emulsion upon contact 
With an aqueous medium. The droplets in the emulsion may 
generally be of any siZe. Emulsions formed by the self 

Aug. 17,2006 

emulsifying formulation may be of any type, including but 
not limited to micro- and nano-emulsions. One nonlimiting 
example of a self-emulsifying formulation is one that forms 
an oil-in-Water-type disperWsion upon contact With an aque 
ous medium, Wherein the dispersion is stabiliZed by surfac 
tant molecules. 

[0043] One self-emulsifying formulation described herein 
comprises a therapeutic agent, a solvent, and a surfactant. 
The surfactant component may comprise a single surfactant 
or a combination of surfactants. The solvent component may 
comprise a single solvent or a combination of solvents. The 
therapeutic agent component may comprise a single thera 
peutic agent or a combination of therapeutic agents. 

[0044] Note that there is some overlap betWeen compo 
nents that may be solvents and that may be surfactants, and 
therefore the same component may in some systems be used 
as either a solvent or a surfactant. 

[0045] Self-emulsifying formulations may optionally fur 
ther comprise stabiliZers, excipients, gelling agents, adju 
vants, antioxidants, and/or other components as described 
herein. In one described formulation, the surfactant is non 
ionic. 

[0046] Herein are described self-emulsifying formulations 
for delivery of the therapeutic agents described in the 
Therapeutic Agents section. Delivery of therapeutic agents 
using the self-emulsifying formulations described herein 
may be used to treat, prevent, inhibit, delay the onset of, or 
cause the regression of the diseases and conditions described 
in the Diseases and Conditions section. The self-emulsifying 
formulations described herein may comprise any of the 
therapeutic agents described in the Therapeutic Agents sec 
tion, including but not limited to rapamycin. The self 
emulsifying formulations described herein may comprise 
one or more than one therapeutic agent. Other self-emulsi 
fying formulations in addition to those explicitly described 
herein may be used. 

[0047] The self-emulsifying formulations described may 
enhance the solubility of therapeutic agents, including but 
not limited to rapamycin, for improved delivery to aqueous 
environments such as the gastrointestinal tract, the vitreous, 
aqueous humor, sclera, conjunctiva, and the area in betWeen 
the sclera and conjunctiva, or other aqueous environments. 
Such enhanced solubility may result in greater bioavailabil 
ity of the therapeutic agent. Additionally, such enhanced 
solubility may further alloW for increased concentrations of 
therapeutic agents, including but not limited to rapamycin, 
for delivery via the self-emulsifying formulations described. 

[0048] In some variations the therapeutic agent is betWeen 
about 0.1 to about 25% of the total Weight of the formula 
tion; betWeen about 0.5 to about 20%; betWeen about 1 to 
about 15%; betWeen about 1.5 to about 10%; or betWeen 
about 2 to about 8%; betWeen about 3 to about 6%; or 
betWeen about 5 to about 10% of the total Weight of the 
formulation. 

[0049] By “about” a certain amount of a component of a 
formulation is meant 90-110% of the amount stated. 

[0050] In some variations the solvent is betWeen about 2 
to about 70% of the total Weight of the formulation; betWeen 
about 10 to about 60%; betWeen about 25 to about 55%; 
betWeen about 30 to about 50%; or betWeen about 35 to 



US 2006/0182771 A1 

about 45%; between about 2 to about 10%; betWeen about 
10 to about 20%; betWeen about 20 to about 30%; betWeen 
about 30 to about 40%; betWeen about 40 to about 45%; 
betWeen about 40 to about 45%; betWeen about 45 to about 
50%; betWeen about 50 to about 60%; or betWeen about 50 
to about 70%. 

[0051] In some variations the surfactant is betWeen about 
2 to about 70% of the total Weight of the formulation; 
betWeen about 10 to about 60%; betWeen about 25 to about 
55%; betWeen about 30 to about 50%; or betWeen about 35 
to about 45%; betWeen about 2 to about 10%; betWeen about 
10 to about 20%; betWeen about 20 to about 30%; betWeen 
about 30 to about 40%; betWeen about 40 to about 45%; 
betWeen about 40 to about 45%; betWeen about 45 to about 
50%; betWeen about 50 to about 60%; or betWeen about 50 
to about 70% of the total Weight of the formulation. 

[0052] Nonlimiting examples of self-emulsifying formu 
lations are those With an active therapeutic agent or agents 
such as rapamycin betWeen about 0.1 and about 40% by 
Weight of the total; a solvent betWeen about 20% and about 
80% by Weight of the total; and a surfactant betWeen about 
20% and about 80% by Weight of the total. The formulations 
may optionally further comprise co-surfactants, stabilizing 
agents, excipients, adjuvants, antioxidants, etc., betWeen 
about 0 and about 40% by Weight of the total. 

[0053] In some variations, the liquid formulations 
described herein have a viscosity of betWeen 40% and 120% 
centipoise. In some variations the liquid formulations 
described herein have a viscosity of betWeen 60% and 80% 
centipoise. 
Therapeutic Agents 

[0054] Most generally, any compounds currently knoWn 
or yet to be discovered that are useful in treating, preventing, 
inhibiting, delaying the onset of, or causing the regression of 
the diseases and conditions described herein may be thera 
peutic agents for use in the self-emulsifying formulations, 
and methods described herein. 

[0055] Therapeutic agents that may be used include com 
pounds that act by binding members of the immunophilin 
family of cellular proteins. Such compounds are knoWn as 
“immunophilin binding compounds.” Immunophilin bind 
ing compounds include but are not limited to the “limus” 
family of compounds. Examples of limus compounds that 
may be used include but are not limited to cyclophilins and 
FK506-binding proteins (FKBPs), including sirolimus 
(rapamycin) and its Water soluble analog SDZ-RAD (N ovar 
tis), TAFA-93 (Isotechnika), tacrolimus, everolimus, RAD 
001 (Novartis), pimecrolimus, temsirolimus, CCI-779 
(Wyeth), AP23841 (Ariad), AP23573 (Ariad), and ABT-578 
(Abbott Laboratories). Limus compound analogs and 
derivatives that may be used include but are not limited to 
the compounds described in US. Pat. Nos. 5,527,907; 
6,376,517; and 6,329,386 and US. patent application Ser. 
No. 09/950,307, each of Which is incorporated herein by 
reference in their entirety. Therapeutic agents also include 
analogs, prodrugs, salts and esters of limus compounds. 

[0056] The term rapamycin is used interchangeably herein 
With the terms sirolimus and rapa. 

[0057] Other rapamycin derivatives that may be used 
include, Without limitation, 7-epi-rapamycin, 7-thiomethyl 
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rapamycin, 7-epi-trimethoxyphenyl-rapamycin, 7-epi-thi 
omethyl-rapamycin, 7-demethoxy-rapamycin, 
32-demethoxy-rapamycin, 2-desmethyl-rapamycin, mono 
and di-ester derivatives of rapamycin, 27-oximes of rapa 
mycin; 42-oxo analog of rapamycin; bicyclic rapamycins; 
rapamycin dimers; silyl ethers of rapamycin; rapamycin 
arylsulfonates and sulfamates, mono-esters and di-esters at 
positions 31 and 42, 30-demethoxy rapamycin, and other 
derivatives described in VeZina et al., “Rapamycin (AY-22, 
989), A NeW Antifungal Antibiotic. I. Taxonomy Of The 
Producing Slreplomycele And Isolation Of The Active Prin 
ciple” J. Antibiot. (Tokyo) 28:721-726 (1975); Sehgal et al., 
“Rapamycin (AY-22,989), A NeW Antifungal Antibiotic. II. 
Fermentation, Isolation And Characterization” J. Antibiot. 
(Tokyo) 28:727-732 (1975); Sehgal et al., “Demethoxyra 
pamycin (AY-24,668), A NeW Antifungal Antibiotic” J. 
Antibiot. (Tokyo) 36:351-354 (1983); and Paiva et al., 
“Incorporation Of Acetate, Propionate, And Methionine Into 
Rapamycin By Slreplomyceles hygroscopicus” J Nat Prod 
54:167-177 (1991), WO 92/05179, EP 467606, Cau?eld et 
al., “Hydrogenated Rapamycin Derivatives” US. Pat. No. 
5,023,262; Kao et al., “Bicyclic Rapamycins” US. Pat. No. 
5,120,725; Kao et al., “Rapamycin Dimers” US. Pat. No. 
5,120,727; Failli et al., “Silyl Ethers Of Rapamycin” US. 
Pat. No. 5,120,842; Failli et al., “Rapamycin 42-Sulfonates 
And 42-(N-carboalkoxy) Sulfamates Useful As Immunosup 
pressive Agents” US. Pat. No. 5,177,203; Nicolaou et al., 
“Total Synthesis Of Rapamycin” J. Am. Chem. Soc. 115: 
4419-4420 (1993); Romo et al, “Total Synthesis Of (—) 
Rapamycin Using An Evans-Tishchenko Fragment Cou 
pling” J. Am. Chem. Soc. 115:7906-7907 (1993); and Hay 
Ward et al, “Total Synthesis Of Rapamycin Via A Novel 
Titanium-Mediated Aldol MacrocycliZation Reaction” J. 
Am. Chem. Soc., 115:9345-9346 (1993), each of Which is 
incorporated herein by reference in its entirety. 
[0058] The limus family of compounds may be used in the 
self-emulsifying formulations and methods for the treat 
ment, prevention, inhibition, delaying the onset of, or caus 
ing the regression of angiogenesis-mediated diseases and 
conditions of the eye, including choroidal neovasculariZa 
tion. The limus family of compounds may be used to 
prevent, treat, inhibit, delay the onset of, or cause regression 
of AMD, including Wet or dry AMD. Rapamycin may be 
used to prevent, treat, inhibit, delay the onset of, or cause 
regression of angiogenesis-mediated diseases and conditions 
of the eye, including choroidal neovasculariZation. Rapa 
mycin and rapamycin derivatives and analogs may be used 
to prevent, treat, inhibit, delay the onset of, or cause regres 
sion of AMD, including Wet or dry AMD. 

[0059] Other therapeutic agents that may be used include 
those disclosed in the folloWing patents and publications, the 
contents of each of Which is incorporated herein in its 
entirety: PCT publication WO 2004/ 027027, published Apr. 
1, 2004, titled Method of inhibiting choroidal neovascular 
iZation, assigned to Trustees of the University of Pennsyl 
vania; US. Pat. No. 5,387,589, issued Feb. 7, 1995, titled 
Method of Treating Ocular In?ammation, With inventor 
Prassad Kulkarni, assigned to University of Louisville 
Research Foundation; US. Pat. No. 6,376,517, issued Apr. 
23, 2003, titled Pipecolic acid derivatives for vision and 
memory disorders,: assigned to GPI NIL Holdings, Inc; PCT 
publication WO 2004/028477, published Apr. 8, 2004, titled 
Method subretinal administration of therapeutics including 
steroids: method for localiZing pharmadynamic action at the 
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choroid and retinat; and related mathods for treatment and or 
prevention of retinal diseases, assigned to Innorx, Inc; U.S. 
Pat. No. 6,416,777, issued Jul. 9, 2002, titled Opthalmic 
drug delivery device, assigned to Alcon Universal Ltd; U.S. 
Pat. No. 6,713,081, issued Mar. 30, 2004, titled Ocular 
therapeutic agent delivery device and methods for making 
and using such devices, assigned to Department of Health 
and Human Services; U.S. Pat. No. 5,100,899, issued Mar. 
31, 1992, titled Methods of inhibiting transplant rejection in 
mammals using rapamycin and derivatives and prodrugs 
thereof. 

[0060] Other therapeutic agents that may be used include 
pyrrolidine, dithiocarbamate (NFKB inhibitor); squalamine; 
TPNI 470 analogue and fumagillin; PKC (protein kinase C) 
inhibitors; Tie-1 and Tie-2 kinase inhibitors; inhibitors of 
VEGF receptor kinase; proteosome inhibitors such as Vel 
cadeTM (borteZomib, for injection; ranibuZumab (Lucen 
tisTM) and other antibodies directed to the same target; 
pegaptanib (MacugenTM); vitronectin receptor antagonists, 
such as cyclic peptide antagonists of vitronectin receptor 
type integrins; ot-v/[3-3 integrin antagonists; ot-v/[3-1 integrin 
antagonists; thiaZolidinediones such as rosiglitaZone or tro 
glitaZone; interferon, including y-interferon or interferon 
targeted to CNV by use of dextran and metal coordination; 
pigment epithelium derived factor (PEDF); endostatin; 
angiostatin; tumistatin; canstatin; anecortave acetate; 
acetonide; triamcinolone; tetrathiomolybdate; RNA silenc 
ing or RNA interference (RNAi) of angiogenic factors, 
including riboZymes that target VEGF expression; Accu 
taneTM (13-cis retinoic acid); ACE inhibitors, including but 
not limited to quinopril, captopril, and perindoZril; inhibitors 
of mTOR (mammalian target of rapamycin); 3-aminothali 
domide; pentoxifylline; 2-methoxyestradiol; colchicines; 
AMG-1470; cyclooxygenase inhibitors such as nepafenac, 
rofecoxib, diclofenac, rofecoxib, NS398, celecoxib, vioxx, 
and (E)-2-alkyl-2 (4 -methanesulfonylphenyl)- 1 -phe 
nylethene; t-RNA synthase modulator; metalloprotease 13 
inhibitor; acetylcholinesterase inhibitor; potassium channel 
blockers; endorepellin; purine analog of 6-thioguanine; 
cyclic peroxide ANO-2; (recombinant) arginine deiminase; 
epigallocatechin-3-gallate; cerivastatin; analogues of 
suramin; VEGF trap molecules; apoptosis inhibiting agents; 
VisudyneTM, snET2 and other photo sensitiZers, Which may 
be used With photodynamic therapy (PDT); inhibitors of 
hepatocyte groWth factor (antibodies to the groWth factor or 
its receptors, small molecular inhibitors of the c-met 
tyrosine kinase, truncated versions of HGF e.g. NK4). 

[0061] Other therapeutic agents that may be used include 
anti-in?ammatory agents, including, but not limited to non 
steroidal anti-in?ammatory agents and steroidal anti-in?am 
matory agents. In some variations, active agents that may be 
used in the self-emulsifying formulations are ace-inhibitors, 
endogenous cytokines, agents that in?uence basement mem 
brane, agents that in?uence the groWth of endothelial cells, 
adrenergic agonists or blockers, cholinergic agonists or 
blockers, aldose reductase inhibitors, analgesics, anesthet 
ics, antiallergics, antibacterials, antihypertensives, pressors, 
antiprotoZoal agents, antiviral agents, antifungal agents, 
anti-infective agents, antitumor agents, antimetabolites, and 
antiangiogenic agents. 

[0062] Steroidal therapeutic agents that may be used 
include but are not limited to 21-acetoxypregnenolone, 

alclometasone, algestone, amcinonide, beclomethasone, 
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betamethasone, budesonide, chloroprednisone, clobetasol, 
clobetasone, clocortolone, cloprednol, corticosterone, corti 
sone, cortivaZol, de?aZacort, desonide, desoximetasone, 
dexamethasone, di?orasone, di?ucortolone, di?uprednate, 
enoxolone, ?uaZacort, ?ucloronide, ?umethasone, 
?unisolide, ?uocinolone acetonide, ?uocinonide, ?uocortin 
butyl, ?uocortolone, ?uorometholone, ?uperolone acetate, 
?uprednidene acetate, ?uprednisolone, ?urandrenolide, ?u 
ticasone propionate, formocortal, halcinonide, halobetasol 
propionate, halometasone, halopredone acetate, hydrocor 
tamate, hydrocortisone, loteprednol etabonate, 
maZipredone, medrysone, meprednisone, methylpredniso 
lone, mometasone furoate, paramethasone, prednicarbate, 
prednisolone, prednisolone 25-diethylamino-acetate, pred 
nisolone sodium phosphate, prednisone, prednival, pred 
nylidene, rimexolone, tixocortol, triamcinolone, triamcino 
lone acetonide, triamcinolone benetonide, triamcinolone 
hexacetonide, and any of their derivatives. 

[0063] In some variations, cortisone, dexarmethasone, 
?uocinolone, hydrocortisone, methylprednisolone, pred 
nisolone, predanisone, and triamcinolone, or their deriva 
tives, may be used. The self-emulsifying formulation may 
include a combination of tWo or more steroidal therapeutic 
agents. 

[0064] In some variations, the steroidal therapeutic agent 
constitutes from about 0.05% to about 50% by Weight of the 
self-emulsifying formulation. In some variations, the steroid 
constitutes from about 0.05% to about 10%, betWeen about 
10% to about 20%; betWeen about 30% to about 40%; or 
betWeen about 40% to about 50% by Weight of the self 
emulsifying formulation. 

[0065] Other nonlimiting examples of therapeutic agents 
that may be used include but are not limited to anaesthetics, 
analgesics, cell transport/mobility impending agents such as 
colchicines, vincristine, cytochalasin B and related com 
pounds; carbonic anhydrase inhibitors such as acetaZola 
mide, methaZolamide, dichlorphenamide, diamox and neu 
roprotectants such as nimodipine and related compounds; 
antibiotics such as tetracycline, chlortetracycline, bacitracin, 
neomycin, polymyxin, gramicidin, cephalexin, oxytetracy 
cline, chloramphenicol, rifampicin, cipro?oxacin, amino 
sides, gentamycin, erythromycin and penicillin, quinolone, 
ceftaZidime, vancomycine imipeneme; antifungals such as 
amphotericin B, ?uconaZole, ketoconaZole and miconaZole; 
antibacterials such as sulfonamides, sulfadiaZine, sulfaceta 
mide, sulfamethiZole and sul?soxaZole, nitrofuraZone and 
sodium propionate; antivirals, such as idoxuridine, tri?uo 
rothymidine, tri?uorouridine, acyclovir, ganciclovir, cido 
fovir, interferon, DDI, AZT, foscamet, vidarabine, irbavirin, 
protease inhibitors and anti-cytomegalovirus agents; anti 
allergenics such as sodium cromoglycate, antaZoline, meth 
apyriline, chlorpheniramine, cetiriZine, pyrilamine and 
prophenpyridamine; synthetic gluocorticoids and mineralo 
corticoids and more generally hormones forms derivating 
from the cholesterol metabolism (DHEA, progesterone, 
estrogens); non-steroidal anti-in?ammatories such as sali 
cylate, indomethacin, ibuprofen, diclofenac, ?urbiprofen, 
piroxicam and COX2 inhibitors; antineoplastics such as 
carmustine, cisplatin, ?uorouracil; adriamycin, asparagi 
nase, aZacitidine, aZathioprine, bleomycin, busulfan, carbo 
platin, carmustine, chlorambucil, cyclophosphamide, 
cyclosporine, cytarabine, dacarbaZine, dactinomycin, 
daunorubicin, doxorubicin, estramustine, etoposide, etreti 
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nate, ?lgrastin, ?oxuridine, ?udarabine, ?uorouracil, ?o 
rxymesterone, ?utamide, goserelin, hydroxyurea, ifosfa 
mide, leuprolide, levamisole, limustine, nitrogen mustard, 
melphalan, mercaptopurine, methotrexate, mitomycin, mito 
tane, pentostatin, pipobroman, plicamycin, procarbaZine, 
sargramostin, streptoZocin, tamoxifen, taxol, teniposide, 
thioguanine, uracil mustard, vinblastine, vincristine and 
vindesine; immunological drugs such as vaccines and 
immune stimulants; insulin, calcitonin, parathyroid hormone 
and peptide and vasopressin hypothalamus releasing factor; 
beta adrenergic blockers such as timolol, levobunolol and 
betaxolol; cytokines, interleukines and groWth factors epi 
dermal groWth factor, ?broblast groWth factor, platelet 
derived groWth factor, transforming groWth factor beta, 
ciliary neurotrophic groWth factor, glial derived neu 
rotrophic factor, NGF, EPO, PLGF, brain nerve groWth 
factor (BNGF), vascular endothelial groWth factor (V EGF) 
and monoclonal antibodies or fragments thereof directed 
against such groWth factors; anti-in?ammatories such as 
hydrocortisone, dexamethasone, ?uocinolone, prednisone, 
prednisolone, methylprednisolone, ?uorometholone, 
betamethasone and triamcinolone; decongestants such as 
phenylephrine, naphaZoline and tetrahydraZoline; miotics 
and anti-cholinesterases such as pilocarpine, carbachol, di 
isopropyl ?uorophosphate, phospholine iodine and deme 
carium bromide; mydriatics such as atropine sulphate, 
cyclopentolate, homatropine, scopolamine, tropicamide, 
eucatropine; sympathomimetics such as epinephrine and 
vasoconstrictors and vasodilators, anticlotting agents such as 
heparin, anti?brinogen, ?brinolysin, anticlotting activase, 
antidiabetic agents include acetohexamide, chlorpropamide, 
glipiZide, glyburide, tolaZamide, tolbutamide, insulin and 
aldose reductase inhibitors, hormones, peptides, nucleic 
acids, saccharides, lipids, glycolipids, glycoproteins and 
other macromolecules include endocrine hormones such as 
pituitary, insulin, insulin-related groWth factor, thyroid, 
groWth hormones; heat shock proteins; immunological 
response modi?ers such as muramyl dipeptide, cyclospor 
ins, interferons (including alpha-, beta- and gamma-inter 
ferons), interleukin-2, cytokines, FK506 (an epoxy-pyrido 
oxaaZcyclotricosine-tetrone, also knoWn as Tacrolimus), 
tumor necrosis factor, pentostatin, thymopentin, transform 
ing factor beta2, erythropoetin; antineogenesis proteins (e.g. 
anti VEGF, interferons), antibodies (monoclonal, poly 
clonal, humanized, etc.) or antibodies fragments, oli 
goaptamers, aptamers and gene fragments (oligonucleotides, 
plasmids, riboZymes, small interference RNA (SiRNA), 
nucleic acid fragments, peptides), immunomodulators such 
as endoxan, thalidomide, tamoxifene; antithrombolytic and 
vasodilator agents such as rtPA, urokinase, plasmin; nitric 
oxide donors, nucleic acids, dexamethasone, cyclosporin A, 
aZathioprine, brequinar, gusperimus, 6-mercaptopurine, 
miZoribine, rapamycin, tacrolimus (PK-506), folic acid ana 
logs (e.g., denopterin, edatrexate, methotrexate, piritrexim, 
pteropterin, Tomudex®, trimetrexate), purine analogs (e.g., 
cladribine, ?udarabine, 6-mercaptopurine, thiamiprine, thi 
aguanine), pyrimidine analogs (e.g., ancitabine, aZacitidine, 
6-aZauridine, carmofar, cytarabine, doxi?uridine, emitefur, 
enocitabine, ?oxuridine, ?uorouracil, gemcitabine, tegafur) 
?uocinolone, triaminolone, anecortave acetate, ?uo 
rometholone, medrysone, and prednislone. In some varia 
tions the immunosuppressive agent is dexamethasone. In 
other variations the immunosuppressive agent is cyclosporin 
A. 
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[0066] In other variations the formulation comprises a 
combination of one or more therapeutic agents. 

[0067] Other nonlimiting examples of therapeutic agents 
that may be used in the formulations described herein 
include antibacterial antibiotics, aminoglycosides (e.g., ami 
kacin, apramycin, arbekacin, bambermycins, butirosin, 
dibekacin, dihydrostreptomycin, fortimicin(s), gentamicin, 
isepamicin, kanamycin, micronomicin, neomycin, neomy 
cin undecylenate, netilmicin, paromomycin, ribostamycin, 
sisomicin, spectinomycin, streptomycin, tobramycin, tros 
pectomycin), amphenicols (e.g., aZidamfenicol, chloram 
phenicol, ?orfenicol, thiamphenicol), ansamycins (e.g., rifa 
mide, rifampin, rifamycin sv, rifapentine, rifaximin), 
P-lactams (e.g., carbacephems (e.g., loracarbef), carbapen 
ems (e.g., biapenem, imipenem, meropenem, panipenem), 
cephalosporins (e.g., cefaclor, cefadroxil, cefamandole, 
cefatriZine, cefaZedone, cefaZolin, cefcapene pivoxil, cefcli 
din, cefdinir, cefditoren, cefepime, cefetamet, ce?xime, 
ce?nenoxime, cefodiZime, cefonicid, cefoperaZone, cefo 
ranide, cefotaxime, cefotiam, cefoZopran, cefpimiZole, cef 
piramide, cefpirome, cefpodoxime proxetil, cefproZil, 
cefroxadine, cefsulodin, ceftaZidime, cefteram, cefteZole, 
ceftibuten, ceftiZoxime, ceftriaxone, cefuroxime, cefu 
Zonam, cephacetrile sodium, cephalexin, cephaloglycin, 
cephaloridine, cephalosporin, cephalothin, cephapirin 
sodium, cephradine, pivcefalexin), cephamycins (e.g., cef 
buperaZone, ce?netaZole, cefminox, cefotetan, cefoxitin), 
monobactams (e.g., aZtreonam, carumonam, tigemonam), 
oxacephems, ?omoxef, moxalactam), penicillins (e.g., 
amdinocillin, amdinocillin pivoxil, amoxicillin, ampicillin, 
apalcillin, aspoxicillin, aZidocillin, aZlocillin, bacampicillin, 
benZylpenicillinic acid, benZylpenicillin sodium, carbenicil 
lin, carindacillin, clometocillin, cloxacillin, cyclacillin, 
dicloxacillin, epicillin, fenbenicillin, ?oxacillin, hetacillin, 
lenampicillin, metampicillin, methicillin sodium, meZlocil 
lin, nafcillin sodium, oxacillin, penamecillin, penethamate 
hydriodide, penicillin g benethamine, penicillin g benZa 
thine, penicillin g benZhydrylamine, penicillin g calcium, 
penicillin g hydrabamine, penicillin g potassium, penicillin 
g procaine, penicillin n, penicillin o, penicillin v, penicillin 
v benZathine, penicillin v hydrabamine, penimepicycline, 
phenethicillin potassium, piperacillin, pivampicillin, propi 
cillin, quinacillin, sulbenicillin, sultamicillin, talampicillin, 
temocillin, ticarcillin), other (e.g., ritipenem), lincosamides 
(e.g., clindanycin, lincomycin), macrolides (e.g., aZithromy 
cin, carbomycin, clarithromycin, dirithromycin, erythromy 
cin, erythromycin acistrate, erythromycin estolate, erythro 
mycin glucoheptonate, erythromycin lactobionate, 
erythromycin propionate, erythromycin stearate, josamycin, 
leucomycins, midecamycins, miokamycin, oleandomycin, 
primycin, rokitamycin, rosaramicin, roxithromycin, spira 
mycin, troleandomycin), polypeptides (e.g., amphomycin, 
bacitracin, capreomycin, colistin, enduracidin, enviomycin, 
fusafungine, gramicidin s, gramicidin(s), mikamycin, poly 
myxin, pristinamycin, ristocetin, teicoplanin, thiostrepton, 
tuberactinomycin, tyrocidine, tyrothricin, vancomycin, vio 
mycin, virginiamycin, Zinc bacitracin), tetracyclines (e.g., 
apicycline, chlortetracycline, clomocycline, demeclocy 
cline, doxycycline, guamecycline, lymecycline, meclocy 
cline, methacycline, minocycline, oxytetracycline, penime 
picycline, pipacycline, rolitetracycline, sancycline, 
tetracycline), and others (e.g., cycloserine, mupirocin, 
tuberin)s synthetic antibacterials, 2,4-Diaminopyrimidines 
(e.g., brodimoprim, tetroxoprim, trimethoprim), nitrofurans 
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(e.g., furaltadone, furaZolium chloride, nifuradene, nifuratel, 
nifurfoline, nifurpirinol, nifurpraZine, nifurtoinol, nitro 
furantoin), quinolones and analogs (e.g., cinoxacin, ciprof 
loxacin, clina?oxacin, di?oxacin, enoxacin, ?eroxacin, 
?umequine, grepa?oxacin, lome?oxacin, miloxacin, nadi 
?oxacin, nalidixic acid, nor?oxacin, o?oxacin, oxolinic 
acid, paZu?oXacin, pe?oxacin, pipemidic acid, piromidic 
acid, rosoxacin, ru?oxacin, spar?oxacin, tema?oxacin, tosu 
?oxacin, trova?oxacin), sulfonamides (e.g., acetyl sul 
famethoXypyraZine, benZylsulfamide, chloramine-b, 
chloramine-t, dichloramine t, n2-formylsul?somidine, n4-[3 
d-glucosylsulfanilamide, mafenide, 4'-(methylsulfamoyl 
)sulfanilanilide, noprylsulfamide, phthalylsulfacetamide, 
phthalylsulfathiaZole, salaZosulfadimidine, succinylsul 
fathiaZole, sulfabenZamide, sulfacetamide, sulfachlorpy 
ridaZine, sulfachrysoidine, sulfacytine, sulfadiaZine, sulfadi 
cramide, sulfadimethoxine, sulfadoxine, sulfaethidole, 
sulfaguanidine, sulfaguanol, sulfalene, sulfaloxic acid, sul 
fameraZine, sulfameter, sulfamethaZine, sulfamethiZole, sul 
famethomidine, sulfamethoXaZole, sulfamethoxypyridaZine, 
sulfametrole, sulfamidochrysoidine, sulfamoxole, sulfanil 
amide, 4-sulfanilamidosalicylic acid, n4-sulfanilylsulfanil 
amide, sulfanilylurea, n-sulfanilyl-3,4-Xylamide, sulfanit 
ran, sulfaperine, sulfaphenaZole, sulfaproxyline, 
sulfapyraZine, sulfapyridine, sulfasomiZole, sulfasymaZine, 
sulfathiaZole, sulfathiourea, sulfatolamide, sul?somidine, 
sul?soXaZole) sulfones (e.g., acedapsone, acediasulfone, 
acetosulfone sodium, dapsone, diathymosulfone, glucosul 
fone sodium, solasulfone, succisulfone, sulfanilic acid, 
p-sulfanilylbenZylamine, sulfoxone sodium, thiaZolsulfone), 
and others (e.g., clofoctol, hexedine, methenamine, meth 
enamine anhydromethylene-citrate, methenamine hippurate, 
methenamine mandelate, methenamine sulfosalicylate, 
nitroxoline, taurolidine, xibomol), antifungal antibiotics, 
polyenes (e.g., amphotericin b, candicidin, dermostatin, ?l 
ipin, fungichromin, hachimycin, hamycin, lucensomycin, 
mepartricin, natamycin, nystatin, pecilocin, perimycin), oth 
ers (e.g., aZaserine, griseofulvin, oligomycins, neomycin 
undecylenate, pyrrolnitrin, siccanin, tubercidin, viridin), 
synthetic antifungals, allylamines (e.g., butena?ne, nafti?ne, 
terbina?ne), imidaZoles (e.g., bifonaZole, butoconaZole, 
chlordantoin, chlormidaZole, cloconaZole, clotrimaZole, 
econaZole, enilconaZole, fenticonaZole, ?utrimaZole, iso 
conaZole, ketoconaZole, lanoconaZole, miconaZole, omo 
conaZole, oxiconaZole nitrate, sertaconaZole, sulconaZole, 
tioconaZole), thiocarbamates (e.g., tolciclate, tolindate, 
tolnaftate), triaZoles (e.g., ?uconaZole, itraconaZole, saper 
conaZole, terconaZole) others (e.g., acrisorcin, amorol?ne, 
biphenamine, bromosalicylchloranilide, buclosamide, cal 
cium propionate, chlorphenesin, ciclopirox, cloxyquin, 
coparaf?nate, diamthaZole dihydrochloride, exalamide, 
?ucytosine, halethaZole, hexetidine, lo?ucarban, nifuratel, 
potassium iodide, propionic acid, pyrithione, salicylanilide, 
sodium propionate, sulbentine, tenonitroZole, triacetin, 
ujothion, undecylenic acid, Zinc propionate), antineoplas 
tics, antibiotics and analogs (e.g., aclacinomycins, actino 
mycin fl, anthramycin, aZaserine, bleomycins, cactinomy 
cin, carubicin, carZinophilin, chromomycins, dactinomycin, 
daunorubicin, 6-diaZo-5-oXo-L-norleucine, doxorubicin, 
epirubicin, idarubicin, menogaril, mitomycins, mycophe 
nolic acid, nogalamycin, olivomycines, peplomycin, piraru 
bicin, plicamycin, por?romycin, puromycin, streptonigrin, 
streptoZocin, tubercidin, Zinostatin, Zorubicin), antimetabo 
lites (e.g. folic acid analogs (e.g., denopterin, edatrexate, 
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methotrexate, piritrexim, pteropterin, Tomudex®, trimetrex 
ate), purine analogs (e.g., cladribine, ?udarabine, 6-mercap 
topurine, thiamiprine, thioguanine), pyrimidine analogs 
(e.g., ancitabine, aZacitidine, 6-aZauridine, carmofur, cytara 
bine, doxi?uridine, emitefur, enocitabine, ?oxuridine, ?uo 
rouracil, gemcitabine, tagafur), antiin?ammatory agents, 
steroidal antiin?ammatory agents, acetoxypregnenolone, 
alclometasone, algestone, amcinonide, beclomethasone, 
betamethasone, budesonide, chloroprednisone, clobetasol, 
clobetasone, clocortolone, cloprednol, corticosterone, corti 
sone, cortivaZol, de?aZacort, desonide, desoximetasone, 
dexamethasone, di?orasone, di?ucortolone, di?uprednate, 
enoxolone, ?uaZacort, ?ucloronide, ?umethasone, 
?unisolide, ?uocinolone acetonide, ?uocinonide, ?uocortin 
butyl, ?uocortolone, ?uorometholone, ?uperolone acetate, 
?uprednidene acetate, ?uprednisolone, ?urandrenolide, ?u 
ticasone propionate, formocortal, halcinonide, halobetasol 
propionate, halometasone, halopredone acetate, hydrocor 
tamate, hydrocortisone, loteprednol etabonate, 
maZipredone, medrysone, meprednisone, methylpredniso 
lone, mometasone furoate, paramethasone, prednicarbate, 
prednisolone, prednisolone 25-diethylamino-acetate, pred 
nisolone sodium phosphate, prednisone, prednival, pred 
nylidene, rimexolone, tixocortol, triamcinolone, triamcino 
lone acetonide, triamcinolone benetonide, and triamcinol 
one hexacetonide, non-steroidal anti in?ammatory agents, 
aminoarylcarboxylic acid derivatives (e.g., enfenamic acid, 
etofenamate, ?ufenamic acid, isonixin, meclofenamic acid, 
mefenamic acid, ni?umic acid, talni?urmate, terofenamate, 
tolfenamic acid), arylacetic acid derivatives (e.g., ace 
clofenac, acemetacin, alclofenac, amfenac, amtolmetin 
guacil, bromfenac, bufexamac, cinmetacin, clopirac, 
diclofenac sodium, etodolac, felbinac, fencloZic acid, fen 
tiaZac, glucametacin, ibufenac, indomethacin, isofeZolac, 
isoxepac, lonaZolac, metiaZinic acid, mofeZolac, oxameta 
cine, piraZolac, proglumetacin, sulindac, tiaramide, tol 
metin, tropesin, Zomepirac), arylbutyric acid derivatives 
(e.g., bumadiZon, butibufen, fenbufen, Xenbucin), arylcar 
boxylic acids (e.g., clidanac, ketorolac, tinoridine), arylpro 
pionic acid derivatives (e.g., alminoprofen, benoxaprofen, 
bermoprofen, bucloxic acid, carprofen, fenoprofen, ?unox 
aprofen, ?urbiprofen, ibuprofen, ibuproxam, indoprofen, 
ketoprofen, loxoprofen, naproxen, oXaproZin, piketoprolen, 
pirprofen, pranoprofen, protiZinic acid, suprofen, tiaprofenic 
acid, Ximoprofen, Zaltoprofen), pyraZoles (e.g., difenami 
Zole, epiriZole), pyraZolones (e.g., apaZone, benZpiperylon, 
fepraZone, mofebutaZone, moraZone, oxyphenbutaZone, 
phenylbutaZone, pipebuZone, propyphenaZone, ramifena 
Zone, suXibuZone, thiaZolinobutaZone), salicylic acid deriva 
tives (e.g., acetaminosalol, aspirin, benorylate, bromosali 
genin, calcium acetylsalicylate, di?unisal, etersalate, 
fendosal, gentisic acid, glycol salicylate, imidaZole salicy 
late, lysine acetylsalicylate, mesalamine, morpholine salicy 
late, l-naphthyl salicylate, olsalaZine, parsalmide, phenyl 
acetylsalicylate, phenyl salicylate, salacetamide, salicyla 
mide o-acetic acid, salicylsulfuric acid, salsalate, sulfasala 
Zine), thiaZinecarboXamides (e.g., ampiroxicam, droxicam, 
isoxicam, lomoxicam, piroxicam, tenoxicam), c-acetami 
docaproic acid, s-adenosylmethionine, 3-amino-4-hydroxy 
butyric acid, amixetrine, bendaZac, benZydamine, a-bisab 
olol, bucolome, difenpiramide, ditaZol, emorfaZone, 
fepradinol, guaiaZulene, nabumetone, nimesulide, 
oxaceprol, paranyline, perisoxal, proquaZone, superoxide 
dismutase, tenidap, and Zileuton. 
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[0068] The therapeutic agents may also be used in com 
bination With other therapeutic agents and therapies, includ 
ing but not limited to agents and therapies useful for the 
treatment, prevention, inhibition, delaying onset of, or caus 
ing regression of angiogenesis or neovasculariZation, par 
ticularly choroidal neovasculariZation. In some variations, 
the additional agent or therapy is used to treat angiogenesis 
or neovasculariZation, particularly CNV. Non-limiting 
examples of such additional agents and therapies include 
pyrrolidine, dithiocarbamate (NFKB inhibitor); squalamine; 
TPN 470 analogue and fumagillin; PKC (protein kinase C) 
inhibitors; Tie-l and Tie-2 kinase inhibitors; inhibitors of 
VEGF receptor kinase; proteosome inhibitors such as Vel 
cadeTM (borteZomib, for injection; ranibuZumab (Lucen 
tisTM) and other antibodies directed to the same target; 
pegaptanib (MacugenTM); vitronectin receptor antagonists, 
such as cyclic peptide antagonists of vitronectin receptor 
type integrins; ot-v/[3-3 integrin antagonists; ot-v/ [3-1 integrin 
antagonists; thiaZolidinediones such as rosiglitaZone or tro 
glitaZone; interferon, including y-interferon or interferon 
targeted to CNV by use of dextran and metal coordination; 
pigment epithelium derived factor (PEDF); endostatin; 
angiostatin; tumistatin; canstatin; anecortave acetate; 
acetonide; triamcinolone; tetrathiomolybdate; RNA silenc 
ing or RNA interference (RNAi) of angiogenic factors, 
including riboZymes that target VEGF expression; Accu 
taneTM (l3-cis retinoic acid); ACE inhibitors, including but 
not limited to quinopril, captopril, and perindoZril; inhibitors 
of mTOR (mammalian target of rapamycin); 3-aminothali 
domide; pentoxifylline; 2-methoxyestradiol; colchicines; 
AMG-l470; cyclooxygenase inhibitors such as nepafenac, 
rofecoxib, diclofenac, rofecoxib, NS398, celecoxib, vioxx, 
and (E)-2-alkyl-2 (4 -methanesulfonylphenyl)- l -phe 
nylethene; t-RNA synthase modulator; metalloprotease l3 
inhibitor; acetylcholinesterase inhibitor; potassium channel 
blockers; endorepellin; purine analog of 6-thioguanine; 
cyclic peroxide ANO-2; (recombinant) arginine deiminase; 
epigallocatechin-3-gallate; cerivastatin; analogues of 
suramin; VEGF trap molecules; inhibitors of hepatocyte 
groWth factor (antibodies to the groWth factor or its recep 
tors, small molecular inhibitors of the c-met tyrosine kinase, 
truncated versions of HGF e.g. NK4); apoptosis inhibiting 
agents; VisudyneTM, snET2 and other photo sensitiZers With 
photodynamic therapy (PDT); and laser photocoagulation. 

Diseases and Conditions that may be Treated, Prevented, 
Inhibited, Onset Delayed, or Regression Caused 

[0069] Herein are described diseases and conditions that 
may be treated, prevented, inhibited, onset delayed, or 
regression caused using the therapeutic agents and the 
self-emulsifying formulations and methods described 
herein. In some variations, the diseases or conditions are 
treated using the therapeutic agents and the self-emulsifying 
formulations and methods described herein. 

[0070] In some variations, the diseases or conditions 
treated using the therapeutic agents and the self-emulsifying 
formulations and methods described herein are not diseases 
or conditions of the eye. 

[0071] The folloWing references, each of Which is incor 
porated herein by reference in its entirety, shoW one or more 
formulations, including but not limited to rapamycin formu 
lations, and Which describe use of rapamycin at various 
doses and other therapeutic agents for treating various 
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diseases or conditions: US. 60/651,790, ?led Feb. 9, 2005, 
titled FORMULATIONS FOR OCULAR TREATMENT, 
attorney docket number 57796-3000200; US. 60/664,040, 
?led Feb. 9, 2005, attorney docket number 57796-30004.00, 
titled LIQUID FORMULATIONS FOR TREATMENT OF 
DISEASES OR CONDITIONS; U.S. 60/664,1 l9, ?led Mar. 
21, 2005, attorney docket number 57796-3000500, titled 
DRUG DELIVERY SYSTEMS FOR TREATMENT OF 
DISEASES OR CONDITIONS; US. 60/664,306, ?led Mar. 
21, 2005, attorney docket number 57796-3000600 titled IN 
SITU GELLING FORMULATIONS AND LIQUID FOR 
MULATIONS FOR TREATMENT OF DISEASES OR 
CONDITIONS; U.S. Ser. No. / , ?led Feb. 9, 
2006, titled FORMULATIONS FOR OCULAR TREAT 
MENT, attorney docket number 57796-20002.00; / 

, ?led Feb. 9, 2006, attorney docket number 57796 
2000400, titled LIQUID FORMULATIONS FOR 
TREATMENT OF DISEASES OR CONDITIONS; US 
2005/0187241, and US 2005/0064010. 

[0072] Generally, any diseases or condition of the eye 
susceptible to treatment, prevention, inhibition, delaying the 
onset of, or causing the regression of using the therapeutic 
agents and the self-emulsifying formulations and methods 
described herein may be treated, prevented, inhibited, onset 
delayed, or regression caused treated or prevented. 
Examples of diseases or conditions of the eye include, but 
are not limited to, diseases or conditions associated With 
neovasculariZation including retinal and/or choroidal 
neovasculariZation. 

[0073] Diseases or conditions associated With retinal and/ 
or choroidal neovasculariZation that can be treated, pre 
vented inhibited, have onset delayed, or be caused to regress 
using the self-emulsifying formulations and methods 
described herein include, but are not limited to, diabetic 
retinopathy, macular degeneration, Wet and dry AMD, ret 
inopathy of prematurity (retrolental ?broplasia), infections 
causing a retinitis or choroiditis, presumed ocular histoplas 
mosis, myopic degeneration, angioid streaks, and ocular 
trauma. Other non-limiting examples of diseases and con 
ditions of the eye that may be treated, prevented inhibited, 
have onset delayed, or be caused to regress using the 
self-emulsifying formulations and methods described herein 
include, but are not limited to, pseudoxanthoma elasticum, 
vein occlusion, artery occlusion, carotid obstructive disease, 
Sickle Cell anemia, Eales disease, myopia, chronic retinal 
detachment, hyperviscosity syndromes, toxoplasmosis, 
trauma, polypoidal choroidal vasculopathy, post-laser com 
plications, complications of idiopathic central serous chori 
oretinopathy, complications of choroidal in?ammatory con 
ditions, rubeosis, diseases associated With rubeosis 
(neovasculariZation of the angle), neovascular glaucoma, 
uveitis and chronic uveitis, macular edema, proliferative 
retinopathies and diseases or conditions caused by the 
abnormal proliferation of ?brovascular or ?brous tissue, 
including all forms of proliferative vitreoretinopathy 
(including post-operative proliferative vitreoretinopathy), 
Whether or not associated With diabetes. 

[0074] In some variations, the formulations and pharma 
ceutical formulations described herein are used to treat, 
prevent, or delay onset of CNV, including but not limited to 
in the felloW eye of a subject With AMD in one eye. In some 
variations, the formulations and pharmaceutical formula 
tions described herein are used to treat, prevent, or delay 
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onset of CNV or AMD in the fellow eye of a subject With 
Wet AMD in one eye. In some variations, the formulations 
and pharmaceutical formulations comprise a limus com 
pound, including but not limited to rapamycin. In some 
variations the formulations and pharmaceutical formulations 
are administered subconjunctivally to an eye With vision of 
20/40 or better. 

[0075] In some variations, the formulations and pharma 
ceutical formulations described herein are used to prevent or 
delay onset of a disease or condition of the eye Where the 
subject, including but not limited to a human subject, is at 
heightened risk of developing the disease or condition of the 
eye. A subject With a heightened risk of developing a disease 
or condition is a subject With one or more indications that the 
disease or condition is likely to develop in the particular 
subject. In some variations the subject With a heightened risk 
of developing Wet AMD is a subject With dry AMD in at 
least one eye. In some variations the subject With a height 
ened risk of developing Wet AMD in a felloW eye is a subject 
With Wet AMD in the other eye. In some variations, the 
formulations and pharmaceutical formulations described 
herein are used to prevent or delay onset of CNV in a subject 
at heightened risk of developing CNV, including but not 
limited to prevention or delaying onset of CNV in the felloW 
eye of a subject, including but not limited to a human subject 
With AMD in one eye. In some variations, the formulations 
and pharmaceutical formulations described herein are used 
to prevent or delay onset of CNV in the felloW eye of a 
subject With Wet AMD in one eye. In some variations, the 
formulations and pharmaceutical formulations comprise a 
limus compound, including but not limited to rapamycin. In 
some variations the formulations and pharmaceutical for 
mulations are administered subconjunctivally to an eye With 
vision of 20/40 or better. 

[0076] In some variations, the formulations and pharma 
ceutical formulations described herein are used to treat, 
prevent, or delay onset of AMD. In some variations, the 
formulations and pharmaceutical formulations described 
herein are used to treat, prevent, or delay onset of dry AMD. 
In some variations, subjects With non-central geographic 
atrophy are administered a formulation or pharmaceutical 
formulations described herein to treat, prevent, or delay 
onset of central geographic atrophy. In some variations, the 
formulations and pharmaceutical formulations comprise a 
limus compound, including but not limited to rapamycin. In 
some variations the formulations and pharmaceutical for 
mulations are administered subconjunctivally to an eye With 
vision of 20/40 or better. In some variations, the formula 
tions and pharmaceutical formulations described herein are 
administered and the subject is also treated With a second 
therapy for treating the disease or disorder. In some varia 
tions, the formulations and pharmaceutical formulations 
described herein are used to treat, prevent, or delay onset of 
Wet or dry AMD and the subject is also treated With laser 
therapy such as photodynamic laser therapy, either before, 
during, or after treatment With the formulations or pharma 
ceutical formulations described herein. 

[0077] In some variations, the formulations and pharma 
ceutical formulations described herein are used to treat one 

or more of uveitis, allergic conjunctivitis, or dry eye. 

[0078] In some variations, a formulations or pharmaceu 
tical formulation comprises a limus compound such as 
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rapamycin, and is administered to treat, prevent, or delay 
onset of dry eye. In some variations, a formulations or 
pharmaceutical formulation comprises a limus compound 
such as rapamycin, and is administered to treat, prevent, or 
delay onset of allergic conjunctivitis. 

[0079] In some variations, the formulations and pharma 
ceutical formulations described herein are used to treat 
glaucoma. In some variations, the formulations and phar 
maceutical formulations described herein for treating glau 
coma comprise a limus compound such as rapamycin, and 
are used as a surgical adjuvant to prevent, reduce or delay 
surgical complications. In some variations, the formulations 
and pharmaceutical formulations described herein for treat 
ing glaucoma comprise a limus compound such as rapamy 
cin, and are used to improve or prolong surgical implant 
success. In some variations, the formulations and pharma 
ceutical formulations described herein for treating glaucoma 
comprise a limus compound such as rapamycin, and are used 
to improve or prolong success of an argon laser trabeculec 
tomy or other glaucoma-related surgery. In some variations, 
the formulations and pharmaceutical formulations described 
herein have a neuroprotective effect and are used to treat 
glaucoma. 
[0080] In some variations, the formulations and pharma 
ceutical formulations described herein are used to treat 
retinitis pigmentosa. In some variations, the formulations 
and pharmaceutical formulations described herein for treat 
ing glaucoma comprise a limus compound such as rapamy 
cin, and are used to treat, prevent, or delay onset of retinitis 
pigmentosa. In some variations, the formulations and phar 
maceutical formulations described herein have a neuropro 
tective effect and are used to treat retinitis pigmentosa. 

[0081] In some variations, the formulations and pharma 
ceutical formulations described herein are used to treat one 
or more of central retinal vein occlusive diseases (CRVO), 
branch retinal venous occlusion (BRVO), retinal vascular 
diseases and conditions, macular edema, diabetic macular 
edema, iris neovasculariZation, diabetic retinopathy, or cor 
neal graft rejection. In some variations, a formulations or 
pharmaceutical formulation comprises a limus compound 
such as rapamycin, and is administered to treat, prevent, or 
delay onset of one or more of these diseases or conditions. 
In some variations the formulations and pharmaceutical 
formulations are administered subconjunctivally to an eye 
With vision of 20/40 or better. 

[0082] When used to treat, prevent, inhibit, delay the onset 
of, or cause regressions of uveitis, the formulations and 
pharmaceutical formulations described herein may be 
administered by a variety of routes as is knoWn in the art, 
including but not limited to by ocular or oral administration. 
Other routes of administration are knoWn and are routine in 
the art. In some variations, the formulations described herein 
comprise rapamycin and are used to treat uveitis. 

[0083] One disease that may be treated, prevented, inhib 
ited, have onset delayed, or be caused to regress using the 
self-emulsifying formulations and methods described herein 
is the Wet form of AMD. In some variations Wet AMD is 
treated using the self-emulsifying formulations and methods 
described herein. The Wet form of AMD is characterized by 
blood vessels groWing from their normal location in the 
choroid into an undesirable position under the retina. Leak 
age and bleeding from these neW blood vessels results in 
vision loss and possibly blindness. 
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[0084] The self-emulsifying formulations and methods 
described herein may also be used to prevent or sloW the 
transition from the dry form of AMD (Wherein the retinal 
pigment epithelium or RPE degenerates and leads to pho 
toreceptor cell death and the formation of yelloW deposits 
called drusen under the retina) to the Wet form of AMD. 

[0085] “Macular degeneration” is characteriZed by the 
excessive buildup of ?brous deposits in the macula and 
retina and the atrophy of the retinal pigment epithelium. As 
used herein, an eye “af?icted” With macular degeneration is 
understood to mean that the eye exhibits at least one 
detectable physical characteristic associated With the disease 
of macular degeneration. The administration of rapamycin 
appears to limit and regress angiogenesis, such as choroidal 
neovasculariZation in age-related macular degeneration 
(AMD), Which may occur Without treatment. As used herein, 
the term “angiogenesis” means the generation of neW blood 
vessels (“neovasculariZation”) into a tissue or organ. An 
“angiogenesis-mediated disease or condition” of the eye or 
retina is one in Which neW blood vessels are generated in a 
pathogenic manner in the eye or retina, resulting in dimu 
nition or loss of vision or other problem, e.g., choroidal 
neovasculariZation associated With AMD. 

[0086] The self-emulsifying formulations described 
herein, including but not limited to rapamycin-containing 
self-emulsifying formulations, may also be used to treat, 
prevent, inhibit, delay the onset of, or cause regression of 
various immune-related diseases and conditions, including 
but not limited totorgan transplant rejection in a host, graft 
vs. host disease, autoimmune diseases, diseases of in?am 
mation, hyperproliferative vascular disorders, solid tumors, 
and fungal infections. In some variations, the self-emulsi 
fying formulations described herein, including but not lim 
ited to rapamycin-containing self-emulsifying formulations, 
are used to treat various immune-related diseases and con 

ditions, including but not limited to organ transplant rejec 
tion in a host, graft vs. host disease, autoimmune diseases, 
diseases of in?ammation, hyperproliferative vascular disor 
ders, solid tumors, and fungal infections. The self-emulsi 
fying formulations described herein, including but not lim 
ited to rapamycin-containing formulations, may be used as 
immunosuppressants. The self-emulsifying formulations 
described,herein, including but not limited to rapamycin 
containing formulations, may be used to treat, prevent, 
inhibit, or delay the onset of rejection of transplanted organs 
or tissues including but not limited to transplanted heart, 
liver, kidney, spleen, lung, small boWel, pancreas, and bone 
marroW. In some variations, the self-emulsifying formula 
tions described herein are used to treat the onset of rej ection 
of transplanted organs or tissues including but not limited to 
transplanted heart, liver, kidney, spleen, lung, small boWel, 
pancreas, and bone marroW. When used to treat, prevent, 
inhibit, delay the onset of, or cause regressions of immune 
related diseases, including but not limited to transplant 
rejection, the self-emulsifying formulations described herein 
may be administered by a variety of routes as is knoWn in the 
art, including but not limited to by oral administration. 

[0087] Systemic administration may be achieved by oral 
administration of the self-emulsifying formulation. Other 
systemic routes of administration are knoWn and are routine 
in the art. Some examples thereof are listed in the Detailed 
Description section. 
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[0088] As used herein, to “inhibit” a disease or condition 
by administration of a therapeutic agent means that the 
progress of at least one detectable physical characteristic or 
symptom of the disease or condition is sloWed or stopped 
folloWing administration of the therapeutic agent as com 
pared to the progress of the disease or condition Without 
administration of the therapeutic agent. 

[0089] As used herein, to “prevent” a disease or condition 
by administration of a therapeutic agent means that the 
detectable physical characteristics or symptom of the disease 
or condition do not develop folloWing administration of the 
therapeutic agent. 

[0090] As used herein, to “delay onset of’ a disease or 
condition by administration of a therapeutic agent means 
that at least one detectable physical characteristic or symp 
tom of the disease or condition develops later in time 
folloWing administration of the therapeutic agent as com 
pared to the progress of the disease or condition Without 
administration of the therapeutic agent. 

[0091] As used herein, to “treat” a disease or condition by 
administration of a therapeutic agent means that the progress 
of at least one detectable physical characteristic or symptom 
of the disease or condition is sloWed, stopped, or reversed 
folloWing administration of the therapeutic agent as com 
pared to the progress of the disease or condition Without 
administration of the therapeutic agent. 

[0092] As used herein, to “cause regression of” a disease 
or condition by administration of a therapeutic agent means 
that the progress of at least one detectable physical charac 
teristic or symptom of the disease or condition is reversed to 
some extent folloWing administration of the therapeutic 
agent. 

[0093] A subject having a predisposition for or in need of 
prevention may be identi?ed by the skilled practitioner by 
established methods and criteria in the ?eld given the 
teachings herein. The skilled practitioner may also readily 
diagnose individuals as in need of inhibition or treatment 
based upon established criteria in the ?eld for identifying 
angiogenesis and/or neovasculariZation given the teachings 
herein. 

[0094] As used herein, a “subject” is generally any animal 
that may bene?t from administration of the therapeutic 
agents described herein. The therapeutic agents may be 
administered to a mammal subject. The therapeutic agents 
may be administered to a human subject. The therapeutic 
agents may be administered to a veterinary animal subject. 
The therapeutic agents may be administered to a model 
experimental animal subject. 

[0095] Other diseases and conditions that may be treated, 
prevented, inhibited, have the onset delayed, or be caused to 
regress using the methods described herein include those 
disclosed in the folloWing patents and publications, the 
contents of each of Which is incorporated herein in its 
entirety: PCT publication WO 2004/ 027027, published Apr. 
1, 2004, titled Method of inhibiting choroidal neovascular 
iZation, assigned to Trustees of the University of Pennsyl 
vania; U.S. Pat. No. 5,387,589, issued Feb. 7, 1995, titled 
Method of Treating Ocular In?ammation, With inventor 
Prassad Kulkarni, assigned to University of Louisville 
Research Foundation; U.S. Pat. No. 6,376,517, issued Apr. 
23, 2003, titled Pipecolic acid derivatives for vision and 
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memory disorders, assigned to GPI NIL Holdings, Inc; PCT 
publication WO 2004/028477, published Apr. 8, 2004, titled 
Method subretinal administration of therapeutics including 
steroids: method for localizing pharmadynamic action at the 
choroid and retina; and related methods for treatment and or 
prevention of retinal diseases, assigned to Innorx, Inc; US. 
Pat. No. 6,416,777, issued Jul. 9, 2002, titled Ophthalmic 
drug delivery device, assigned to Alcon Universal Ltd; US. 
Pat. No. 6,713,081, issued Mar. 30, 2004, titled Ocular 
therapeutic agent delivery device and methods for making 
and using such devices, assigned to Department of Health 
and Human Services; and US. Pat. No. 5,536,729, issued 
Jul. 16, 1996, titled Rapamycin Formulations for Oral 
Administration, assigned to American Home Products 
Corp., US. Pat. App. Nos. 60/503,840 and 10/945,682. 

Self-Emulsifying Formulations for Delivery of Therapeutic 
Agents 

[0096] Unless the context clearly indicates otherWise, it is 
intended that any one or more of the therapeutic agents 
described herein may be used in the self-emulsifying for 
mulations described herein. Unless the context clearly indi 
cates otherWise, it is intended that any one or more of the 
self-emulsifying formulations described herein may be used 
to treat, prevent, inhibit, or delay onset of any one or more 
of the diseases or conditions described herein. 

[0097] In some variations, prior to administration the 
self-emulsifying formulation is a solution. In some varia 
tions, the self-emulsifying formulation is stable for a period 
of time that is greater than a formulation that is an emulsion. 

[0098] As used herein, an “aqueous medium” or “aqueous 
environment” is one that contains at least about 50% Water. 

[0099] Examples of aqueous media include but are not 
limited to the vitreous, extracellular ?uid, conjunctiva, 
sclera, the area betWeen the sclera and the conjunctiva, 
aqueous humor, gastric ?uid, and any tissue or body ?uid 
comprised of at least about 50% of Water. Aqueous media 
include but are not limited to gel structures, including but 
not limited to those of the conjunctiva and sclera. 

[0100] Herein are described hoW the self-emulsifying for 
mulations may be used to deliver amounts of the therapeutic 
agents effective for treating, preventing, inhibiting, delaying 
on set of, or causing the regression of the diseases and 
conditions described in the Diseases and Conditions section, 
including a description of hoW the self-emulsifying formu 
lations may be used for extended release of the therapeutic 
agents. 

[0101] An “effective amount,” Which is also referred to 
herein as a “therapeutically effective amount,” of a thera 
peutic agent for administration as described herein is that 
amount of the therapeutic agent that provides the therapeutic 
effect sought When administered to the subject. The achiev 
ing of different therapeutic effects may require different 
e?‘ective amounts of therapeutic agent. For example, the 
therapeutically effective amount of a therapeutic agent used 
for preventing a disease or condition may be different from 
the therapeutically effective amount used for treating, inhib 
iting, delaying the onset of, or causing the regression of the 
disease or condition. In addition, the therapeutically effec 
tive amount may depend on the age, Weight, and other health 
conditions of the subject as is Well knoW to those versed in 
the disease or condition being addressed. Thus, the thera 
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peutically effective amount may not be the same in every 
subject to Which the therapeutic agent is administered. 

[0102] An effective amount of a therapeutic agent for 
treating, preventing, inhibiting, delaying the onset of, or 
causing the regression of a speci?c disease or condition is 
also referred to herein as the amount of therapeutic agent 
effective to treat, prevent, inhibit, delay the onset of, or cause 
the regression of the disease or condition. 

[0103] To determine Whether a level of therapeutic agent 
is a “therapeutically effective amount” to treat, prevent, 
inhibit, delay on set of, or cause the regression of the 
diseases and conditions described in the Diseases and Con 
ditions section, self-emulsifying formulations may be 
administered in animal models for the diseases or conditions 
of interest, and the effects may be observed. 

[0104] Delivery of a therapeutically effective amount of 
the therapeutic agent for an extended period may be 
achieved via a single administration of a self-emulsifying 
formulation or may be achieved by administration of tWo or 
more doses of a self-emulsifying formulation. As a non 
limiting example of such multiple applications, maintenance 
of the therapeutic amount of rapamycin for 3 months for 
treatment, prevention, inhibition, delay of onset, or cause of 
regression of Wet AMD may be achieved by administration 
of one dose of self-emulsifying formulation delivering a 
therapeutic amount for 3 months or by sequential application 
of a plurality of doses of a self-emulsifying formulation. The 
optimal dosage regime Will depend on the therapeutic 
amount of the therapeutic agent needing to be delivered, the 
period over Which it need be delivered, and the delivery 
kinetics of the self-emulsifying formulation. Those versed in 
such extended therapeutic agent delivery dosing Will under 
stand hoW to identify dosing regimes that may be used based 
on the teachings described herein. 

[0105] When using certain therapeutic agents for the treat 
ment, prevention, inhibition, delaying the onset of, or caus 
ing the regression of certain diseases, it may be desirable for 
delivery of the therapeutic agent not to commence immedi 
ately upon placement of the formulation into the eye region, 
but for delivery to commence after some delay. For example, 
but in no Way limiting, such delayed release may be useful 
Where the therapeutic agent inhibits or delays Wound healing 
and delayed release is desirable to alloW healing of any 
Wounds occurring upon placement of the formulation. 
Depending on the therapeutic agent being delivered and/or 
the diseases and conditions being treated, prevented, inhib 
ited, onset delayed, and regression caused this period of 
delay before delivery of the therapeutic agent commences 
may be about 1 hour, about 6 hours, about 12 hours, about 
18 hours, about 1 day, about 2 days, about 3 days, about 4 
days, about 5 days, about 6 days, about 7 days, about 8 days, 
about 9 days, about 10 days, about 11 days, about 12 days, 
about 13 days, about 14 days, about 21 days, about 28 days, 
about 35 days, or about 42 days. Other delay periods may be 
possible. Delayed release formulations that may be used are 
knoWn to those of skill in the art given the teachings herein. 

[0106] Generally, the therapeutic agent may be formulated 
in any self-emulsifying formulation capable of delivery of a 
therapeutically effective amount of the therapeutic agent to 
a subject or to the eye of a subject for the required delivery 
period. 
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SolubiliZation of Therapeutic Agents 

[0107] One formulation that may be used is a formulation 
in Which the therapeutic agent is dissolved in a solvent. 
Generally, any solvent that has the desired effect may be 
used in Which the therapeutic agent dissolves and Which can 
be administered to the subject. Generally, any concentration 
of solubiliZed therapeutic agent that has the desired effect 
can be used. The solvent may be a single solvent or may be 
a mixture of solvents. Solvent and types of solutions that 
may be used are Well knoWn to those versed in such drug 
delivery technologies. The solvent component may be a 
single solvent or may be a mixture of solvents. Solvents are 
Well knoWn to those versed in such drug delivery technolo 
gies. See for example, Remington: The Science and Practice 
of Pharmacy, TWentieth Edition, Lippincott Williams & 
Wilkins; 20th edition (Dec. 15, 2000); Ansel’s Pharmaceu 
tical Dosage Forms and Drug Delivery Systems, Eighth 
Edition, Lippincott Williams & Wilkins (August 2004); 
Handbook Of Pharmaceutical Excipients 2003, American 
Pharmaceutical Association, Washington, DC, USA and 
Pharmaceutical Press, London, UK; and Strickley, solubi 
liZing Excipients in Oral and lnj ectable Formulations, Phar 
maceutical Research, Vol. 21, No. 2, February 2004. 

[0108] Solvents that may be used include but are not 
limited to any one or more of DMSO, ethanol, methanol, 
isopropyl alcohol; castor oil, propylene glycol, glycerin, 
polysorbate 80, benZyl alcohol, dimethyl acetamide (DMA), 
dimethyl formamide (DMF), triacetin, diacetin, corn oil, 
acetyl triethyl citrate (ATC), ethyl lactate, glycerol formal, 
ethoxy diglycol (Transcutol, Gattefosse), tryethylene glycol 
dimethyl ether (Triglyme), dimethyl isosorbide (DMI), y-bu 
tyrolactone, N-Methyl-2-pyrroslidinone (NMP), polyethyl 
ene glycol of various molecular Weights, including but not 
limited to PEG 300 and PEG 400, and polyglycolated capryl 
glyceride (Labrasol, Gattefossel combinations of any one or 
more of the foregoing, or analogs or derivatives of any one 
or more of the foregoing. 

[0109] In some variations, the solvent is polyethylene 
glycol. Polyethylene glycol is knoWn by various names and 
is available in various preparations, including but not limited 
to macrogels, macrogel 400, macrogel 1500, macrogel 4000, 
macrogel 6000, macrogel 20000, macrogola, breox PEG; 
carboWax; carboWax sentry; Hodag PEG; Lipo; Lipoxol; 
Lutrol E; PEG; Pluriol E; polyoxyethylene glycol, and 
ot-Hydro-u)-hydroxy-poly(oxy-1 ,2-ethanediyl). 

[0110] Other solvents include an amount of a C6-C24 fatty 
acid suf?cient to solubiliZe a therapeutic agent. 

[0111] Phospholipid solvents may also be used, such as 
lecithin, phosphatidylcholine, or a mixture of various dig 
lycerides of stearic, palmitic, and oleic acids, linked to the 
choline ester of phosphoric acid; hydrogenated soy phos 
phatidylcholine (HSPC), distearoylphosphatidylglycerol 
(DSPG), L-ot-dimyristoylphosphatidylcholine (DMPC), 
L-ot-dimyristoylphosphatidylglycerol. (DMPG) 

[0112] Further examples of solvents include, for example, 
components such as alcohols, propylene glycol, polyethyl 
ene glycol of various molecular Weights, propylene glycol 
esters, propylene glycol esteri?ed With fatty acids such as 
oleic, stearic, palmic, capric, linoleic, etc; medium chain 
mono-, di-, or triglycerides, long chain fatty acids, naturally 
occurring oils, and a mixture thereof. The oily components 
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for the solvent system include commercially available oils as 
Well as naturally occurring oils. The oils may further be 
vegetable oils or mineral oils. The oils can be characteriZed 
as non-surface active oils, Which typically have no hydro 
phile lipophile balance value. Commercially available sub 
stances comprising medium chain triglycerides include, but 
are not limited to, Captex 100, Captex 300, Captex 355, 
Miglyol 810, Miglyol 812, Miglygl 818, Miglyol 829, and 
Dynacerin 660. Propylene glycol ester compositions that are 
commercially available encompass Captex 200 and Miglyol 
840, and the like. The commercial product, Capmul MCM, 
is one of many possible medium chain mixtures comprising 
monoglycerides and diglycerides. 

[0113] Other solvents include naturally occurring oils such 
as seed oils. Exemplary natural oils include oleic acid, castor 
oil, sa?loWer seed oil, soybean oil, olive oil, sun?ower seed 
oil, sesame oil and peanut oil. Soy fatty acids may also be 
used. Examples of fully saturated non-aqueous solvents 
include, but are not limited to, esters of medium to long 
chain fatty acids (such as fatty acid triglycerides With a chain 
length of about C6 to about C24). Mixtures of fatty acids may 
be split from the natural oil (for example coconut oil, palm 
kernel oil, babassu oil, or the like) and are re?ned. In some 
embodiments, medium chain (about C8 to about C12) trig 
lycerides, such as caprilyic/capric triglycerides derived from 
coconut oil or palm seed oil, may be used. Medium chain 
mono- and diglycerides may also be used. Other fully 
saturated non-aqueous solvents include, but are not limited 
to, saturated coconut oil (Which typically includes a mixture 
of lauric, myristic, palmitic, capric and caproic acids), 
including those sold under the MiglyolTM trademark from 
Huls and bearing trade designations 810, 812, 829 and 840). 
Also noted are the NeoBeeTM products sold by DreW Chemi 
cals. Non-aqueous solvents include isopropyl myristate. 
Examples of synthetic oils include triglycerides and propy 
lene glycol diesters of saturated or unsaturated fatty acids 
having 6 to 24 carbon atoms such as, for example hexanoic 
acid, octanoic (caprylic), nonanoic (pelargonic), decanoic 
(capric), undecanoic, lauric, tridecanoic, tetradecanoic 
(myristic), pentadecanoic, hexadecanoic (palmitic), hepta 
decanoic, octadecanoic (stearic), nonadecanoic, heptade 
canoic, eicosanoic, heneicosanoic, docosanoic and lignoc 
eric acids, and the like. Examples of unsaturated carboxylic 
acids include oleic, linoleic and linolenic acids, and the like. 
The non-aqueous solvent can comprise the mono-, di- and 
triglyceryl esters of fatty acids or mixed glycerides and/or 
propylene glycol mono- or diesters Wherein at least one 
molecule of glycerol has been esteri?ed With fatty acids of 
varying carbon atom length. A non-limiting example of a 
“non-oil” useful as a solvent is polyethylene glycol. 

[0114] Exemplary vegetable oils include cottonseed oil, 
corn oil, sesame oil, soybean oil, olive oil, fractionated 
coconut oil, peanut oil, sun?oWer oil, safflower oil, almond 
oil, avocado oil, palm oil, palm kernel oil, babassu oil, 
beechnut oil, linseed oil, rape oil and the like. Mono-, di-, 
and triglycerides of vegetable oils, including but not limited 
to corn, may also be used. 

[0115] Polyvinyl pyrrolidone (PVP), cross-linked or not, 
may also be used as a solvent. Further solvents include but 
are not limited to C6-C24 fatty acids, oleic acid, lmWitor 742, 
Capmul, F68, F68 (Lutrol), PLURONICS including but not 
limited to PLURONICS F108, F127, and F68, Poloxamers, 
Jelfamines), Tetronics, F127; cyclodextrins such as ot-cy 
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clodextrin, [3-cyclodextrin, hydroxypropyl-[3-cyclodextrin, 
sulfobutylether-[3-cyclodextrin (Captisol); CMC, polysorbi 
tan 20, Cavitron, polyethylene glycol of various molecular 
Weights including but not limited to PEG 300 and PEG 400. 

[0116] Beeswax and d-ot-tocopherol (Vitamin E) may also 
be used as solvents. 

[0117] Solvents for use in the self-emulsifying formula 
tions can be determined by a variety of methods knoWn in 
the art, including but not limited to (1) theoretically esti 
mating their solubility parameter values and choosing the 
ones that match With the therapeutic agent, using standard 
equations in the ?eld; and (2) experimentally determining 
the saturation solubility of therapeutic agent in the solvents, 
and choosing the ones that exhibit the desired solubility. 

SolubiliZation of Rapamycin 

[0118] Where the therapeutic agent is rapamycin, nonlim 
iting examples of solvents for use in the self emulsifying 
formulations described herein include any solvent described 
herein, including but not limited to any one or more of 
DMSO, ethanol, methanol, isopropyl alcohol; castor oil, 
propylene glycol, glycerin, polysorbate 80, benZyl alcohol, 
dimethyl acetamide (DMA), dimethyl formamide (DMF), 
triacetin, diacetin, corn oil, acetyl triethyl citrate (ATC), 
ethyl lactate, glycerol formal, ethoxy diglycol (Transcutol, 
Gattefosse), tryethylene glycol dimethyl ether (Triglyme), 
dimethyl isosorbide (DMI), y-butyrolactone, N-Methyl-2 
pyrrolidinone (NMP), polyethylene glycol of various 
molecular Weights, including but not limited to PEG 300 and 
PEG 400, and polyglycolated capryl glyceride (Labrasol, 
Gattefosse) combinations of any one or more of the fore 
going, or analogs or derivatives of any one or more of the 
foregoing. 
[0119] Further solvents include but are not limited to 
C6-C24 fatty acids, oleic acid, lmWitor 742, Capmul, F68, 
F68 (Lutrol), PLURONICS including but not limited to 
PLURONICS F108, F127, and F68, Poloxamers, Jelfam 
ines), Tetronics, F127, beta-cyclodextrin, CMC, polysorbi 
tan 20, Cavitron, softigen 767, captisol, and sesame oil. 

[0120] Other methods that may be used to solubiliZe 
rapamycin are described in solubiliZation of rapamycin, P. 
Simamora et al. Inl’l J. Pharma 213 (2001) 25-29, the 
contents of Which is incorporated herein in its entirety. 

[0121] As a nonlimiting example, rapamycin can be dis 
solved in 5% DMSO or methanol in a balanced salt solution. 
The rapamycin solution can generally contain any concen 
tration of rapamycin that has the desired effect. The rapa 
mycin solution can be a saturated or supersaturated solution 
of rapamycin. The rapamycin solution can be in contact With 
solid rapamycin. In one nonlimiting example, rapamycin can 
be dissolved in a concentration of up to about 400 mg/ml. 
Rapamycin can also, for example, be solubiliZed With pro 
pylene glycol esteri?ed With fatty acids such as oleic, 
stearic, palmic, capric, linoleic, etc. 

[0122] Many other solvents are possible. Those of ordi 
nary skill in the art, based on the teachings herein, Will ?nd 
it routine to identify Which solvents may be used for 
rapamycin. 
Surfactants 

[0123] Generally, any surfactant or combination of sur 
factants may be used in the self-emulsifying formulations 
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described herein, provided the surfactant When combined 
With the other components in the formulation gives a self 
emulsifying formulation. Many surfactants are possible. 
Combinations of surfactants, including combinations of 
various types of surfactants, may also be used. For instance, 
surfactants Which are nonionic, anionic (i.e. soaps, sul 
fonates), cationic (i.e. CTAB), ZWitterionic, or amphoteric 
may be, provided the surfactant When combined With the 
other components in the formulation gives a self-emulsify 
ing formulation. 

[0124] Surfactants that can be used may be determined by 
mixing a therapeutic agent of interest With a putative solvent 
and a putative surfactant, and observing the characteristics 
of the formulation after exposure to an aqueous medium. 

[0125] Examples of surfactants include but are not limited 
to fatty acid esters or amides or ether analogues, or hydro 
philic derivatives thereof; monoesters or diesters, or hydro 
philic derivatives thereof; or mixtures thereof; monoglycer 
ides or diglycerides, or hydrophilic derivatives thereof; or 
mixtures thereof; mixtures having enriched mono- or/and 
diglycerides, or hydrophilic derivatives thereof; surfactants 
With a partially derivatiZed With a hydrophilic moiety; 
monoesters or diesters or multiple-esters of other alcohols, 
polyols, saccharides or oligosaccharides or polysaccharides, 
oxyalkylene oligomers or polymers or block polymers, or 
hydrophilic derivatives thereof, or the amide analogues 
thereof; fatty acid derivatives of amines, polyamines, poly 
imines, aminoalcohols, aminosugars, hydroxyalkylamines, 
hydroxypolyimines, peptides, polypeptides, or the ether 
analogues thereof. 

[0126] Hydrophilic Lipophilic Balance (“HLB”) is an 
expression of the relative simultaneous attraction of a sur 
factant for Water and oil (or for the tWo phases of the 
emulsion system being considered). 

[0127] Surfactants are characteriZed according to the bal 
ance betWeen the hydrophilic and lipophilic portions of their 
molecules. The hydrophilic-lipophilic balance (HLB) num 
ber indicates the polarity of the molecule in an arbitrary 
range of 1-40, With the most commonly used emulsi?ers 
having a value betWeen 1-20. The HLB increases With 
increasing hydrophilicity. 

[0128] Surfactants that may be used include but are not 
limited to those With an HLB greater than 10, 11, 12, 13 or 
14. Examples of surfactants include polyoxyethylene prod 
ucts of hydrogenated vegetable oils, polyethoxylated castor 
oils or polyethoxylated hydrogenated castor oil, polyoxy 
ethylene-sorbitan-fatty acid esters, polyoxyethylene castor 
oil derivatives and the like, for example, NIKKOL HCO-50, 
NIKKOL HCO-35, NIKKOL HCO-40, NIKKOL HCO-60 
(from Nikko Chemicals Co. Ltd.); CREMOPHOR (from 
BASF) such as CREMOPHOR RH40, CREMOPHOR 
RH60, CREMOPHOR EL, TWEENS (from lCl Chemicals) 
e.g., TWEEN 20, TWEEN 21, TWEEN 40, TWEEN 60, 
TWEEN 80, TWEEN 81, CREMOPHOR RH 410, CRE 
MOPHOR RH 455 and the like. 

[0129] The surfactant component may be selected from 
compounds having at least one ether formed from at least 
about 1 to 100 ethylene oxide units and at least one fatty 
alcohol chain having from at least about 12 to 22 carbon 
atoms; compounds having at least one ester formed from at 
least about 1 to 100 ethylene oxide units and at least one 
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fatty acid chain having from at least about 12 to 22 carbon 
atoms; compounds having at least one ether, ester or amide 
formed from at least about 1 to 100 ethylene oxide units and 
at least one vitamin or vitamin derivative; and combinations 
thereof consisting of no more than tWo surfactants. 

[0130] Other examples of surfactants include Lumulse 
GRH-40, TGPS, Polysorbate-80 (TWEEN-80), polysorbate 
20 (TWEEN-20), polyoxyethylene 20, sorbitan mono-ole 
ate, glyceryl glycol esters, polyethylene glycol esters, polyg 
lycolyZed glycerides and the like, or mixtures thereof; 
polyethylene sorbitan fatty acid esters, polyoxyethylene 
glycerol esters, such as Tagat TO, Tagat L, Tagat I, tagat l2 
and Tagat 0 (commercially available from Goldschmidt 
Chemical Co., Essen, Germany); ethylene glycol esters, 
such as glycol stearate and distearate; propylene glycol 
esters, such as propylene glycol myristate; glyceryl esters of 
fatty acids, such as glyceryl stearates and monostearates; 
sorbitan esters, such as spans and TWEENs; polyglyceryl 
esters, such as polyglyceryl 4-oleate; fatty alcohol ethoxy 
lates, such as Brij type emulsi?ers; ethoxylated propoxy 
lated block copolymers, such as poloxamers; polyethylene 
glycol esters of fatty acids, such as PEG 300 linoleic 
glycerides or Labra?l 2125 CS, PEG 300 oleic glycerides or 
Labra?l M 1944 CS, PEG 400 caprylic/capric glycerides or 
Labrasol; and PEG 300 caprylic/capric glycerides or Softi 
gen 767; cremophors, such as Cremophor E, polyoxyl 35 
castor oil or Cremophor EL, Cremophor EL-P, Cremophor 
RH 4OP, polyoxyl 40 hydrogeniated castor oil, Cremophor 
RH40; polyoxyl 60 hydrogenated castor oil or Cremophor 
RH 60, glycerol monocaprylate/caprate, such as Campmul 
CM 10; polyoxyethylated fatty acids (PEG-stearates, PED 
laurates, Brij®), polyoxylated glycerides of fatty acid, poly 
oxylated glycerol fatty acid esters i.e. Solutol HS-15; PEG 
ethers (Mirj®), sorbitan derivatives (TWEENs), sorbitan 
monooleate or Span 20, aromatic compounds (Tritons®), 
PEG-glycerides (PECEOLTM), PEG-PPG (polypropylene 
glycol) copolymers (PLURONICS including but not limited 
to PLURONICS F108, F127 and F68, poloxamers, Jelfam 
ines), Tetronics, Polyglycerines, PEG-tocopherols, PEG 
LlCOL 6-oleate; propylene glycol derivatives, sugar and 
polysaccharide alkyl and acyl derivatives (octylsucrose, 
sucrose stearate, laurolydextran etc.) and/or a mixture 
thereof; surfactants based on an oleate or laureate ester of a 
polyalcohol copolymeriZed With ethylene oxide; Labrasol 
Gelucire 44/14 polyoxytheylene stearates; saturated polyg 
lycolyZed glycerides; or poloxamers; all of Which are com 
mercially available. Polyoxyethylene sorbitan fatty acid 
esters can include polysorbates, for example, polysorbate 
20, polysorbate 40, polysorbate 60, and polysorbate 80. 
Polyoxyethylene stearates can include polyoxyl 6 stearate, 
polyoxyl 8 stearate, polyoxyl 12 stearate and polyoxyl 20 
stearate. Saturated polyglycolyZed glycerides are, for 
example, GELUCIRETM 44/ 14 or GELUCIRETM 50/13 
(Gattefosse, WestWood, N.J., U.S.A.). Poloxamers used 
herein include poloxamer 124 and poloxamer 188. 

[0131] Surfactants include d-ot-tocopheryl polyethylene 
glycol 1000 succinate (TPGS), polyoxyl 8 stearate (PEG 
400 monostearate), polyoxyl 40 stearate (PEG 1750 
monostearate) and peppermint oil. 

[0132] In some variations, surfactants having an HLB 
loWer than 10 may also be used. Such surfactants may 
optionally be used in combination With other surfactants as 
co-surfactants. Examples of some surfactants, mixtures, and 

Aug. 17,2006 

other equivalent compositions having an HLB less than or 
equal to 10 are propylene glycols, glyceryl fatty acids, 
glyceryl fatty acid esters, polyethylene glycol esters, glyc 
eryl glycol esters, polyglycolyZed glycerides and polyoxy 
ethyl steryl ethers. Propylene glycol esters or partial esters 
from the composition of commercial products, such as 
Lauroglycol FCC, Which contains propylene glycol laureate. 
The commercially available excipient Maisine 35-1 com 
prises long chain fatty acids, for example glyceryl linoleate. 
Products, such as Acconon E, Which comprise polyoxyeth 
ylene stearyl ethers, may also be used. Labra?l M 1944 CS 
is one example of a surfactant Wherein the formulation 
contains a mixture of glyceryl glycol esters and polyethylene 
glycol esters. 

Surfactants for Rapamycin 

[0133] Nonlimiting examples of surfactants that may be 
used for rapamycin include but are not limited to surfactants 
With an HLB greater than 10, 11, 12, 13 or 14. One 
nonlimiting example is Cremophor EL. Many other surfac 
tants are possible, such as those in the Surfactants section 
above. As noted above, some solvents may also serve as 
surfactants. Those of ordinary skill in the art, based on the 
teachings herein, Will ?nd it routine to identify Which 
surfactants may be used for rapamycin. 

Pharmaceutical Formulations 

[0134] Unless the context clearly indicates otherWise, the 
pharmaceutical formulations may comprise any of the self 
emulsifying formulations described herein. 

[0135] The formulations described herein may further 
comprise various other components appropriate for use in 
pharmaceutical formulations. Such components include, for 
example, stabiliZers. StabiliZers for use in the formulations 
described herein include but are not limited to agents that 
Will (1) improve the compatibility of excipients With the 
encapsulating materials such as gelatin, (2) improve the 
stability (e.g. prevent crystal groWth of a therapeutic agent 
such as rapamycin) of a therapeutic agent such as rapamycin 
and/or rapamycin derivatives, and/or (3) improve formula 
tion stability. Note that there is overlap betWeen components 
that are stabiliZers and those that are solvents or surfactants, 
and the same component can carry out more than one role. 

[0136] StabiliZers may be selected from fatty acids, fatty 
alcohols, alcohols, long chain fatty acid esters, long chain 
ethers, hydrophilic derivatives of fatty acids, polyvinylpyr 
rolidones, polyvinylethers, polyvinyl alcohols, hydrocar 
bons, hydrophobic polymers, moisture-absorbing polymers, 
and combinations thereof. Amide analogues of the above 
stabiliZers can also be used. The chosen stabiliZer may 
change the hydrophobicity of the formulation (e.g. oleic 
acid, Waxes), or improve the mixing of various components 
in the formulation (e.g. ethanol), control the moisture level 
in the formula (e.g. PVP), control the mobility of the phase 
(substances With melting points higher than room tempera 
ture such as long chain fatty acids, alcohols, esters, ethers, 
amides etc. or mixtures thereof; Waxes), and/or improve the 
compatibility of the formula With encapsulating materials 
(eg oleic acid or Wax). Some of these stabiliZers may be 
used as solvents/co-solvents (e.g. ethanol). StabiliZers may 
be present in sufficient amount to inhibit the therapeutic 
agent’s (such as rapamycin’s) crystallization. 
[0137] Examples of stabiliZers include, but are not limited 
to, saturated, monoenoic, polyenoic, branched, ring-contain 
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ing, acetylenic, dicarboxylic and ?lnctional-group-contain 
ing fatty acids such as oleic acid, caprylic acid, capric acid, 
caproic acid, lauric acid, myristic acid, palmitic acid, stearic 
acid, behenic acid, linoleic acid, linolenic acid, EPA, DHA; 
fatty alcohols such as stearyl alcohol, cetyl alcohol, ceteryl 
alcohol; other alcohols such as ethanol, isopropyl alcohol, 
butanol; long chain fatty acid esters, ethers or amides such 
as glyceryl stearate, cetyl stearate, oleyl ethers, stearyl 
ethers, cetyl ethers, oleyl amides, stearyl amides; hydro 
philic derivatives of fatty acids such as polyglyceryl fatty 
acids, polyethylene glycol fatty acid esters; PVPs, PVAs, 
Waxes etc. 

[0138] The formulations described may further contain a 
gelling agent that alters the texture of the ?nal formulation 
through formation of a gel. 

[0139] Gelling agents that may be used include but are not 
limited to carrageenan, cellulose gel, colloidal silicon diox 
ide, gelatin, propylene carbonate, carbonic acid, alginic acid, 
agar, carboxyvinyl polymers or carbomers and polyacryla 
mides, acacia, ester gum, guar gum, gum arabic, ghatti, gum 
karaya, tragacanth, terra, pectin, tamarind seed, larch ara 
binogalactan, alginates, locust bean, xanthan gum, starch, 
veegum, tragacanth, polyvinyl alcohol, gellan gum, hydro 
colloid blends, and povidone. 

[0140] The therapeutic agents for use as described herein, 
such as rapamycin, may be subjected to conventional phar 
maceutical operations, such as steriliZation and composi 
tions containing the therapeutic agent may also contain 
conventional adjuvants, such as preservatives, stabiliZers, 
Wetting agents, emulsi?ers, buffers etc. The therapeutic 
agents may also be formulated With pharmaceutically 
acceptable excipients for clinical use to produce a pharma 
ceutical composition. The therapeutic agents may be used to 
prepare a medicament to treat, prevent, inhibit, delay onset, 
or cause regression of any of the conditions described 
herein. Further, the pharmaceutical formulations described 
herein are also intended for use in the manufacture of a 
medicament for use in treatment of the diseases or condi 
tions described herein according to one or more of the 
methods described herein. 

[0141] A formulation containing a therapeutic agent such 
as rapamycin may contain one or more adjuvants appropri 
ate for the indicated route of administration. Adjuvants With 
Which the therapeutic agent may be admixed With include 
but are not limited to lactose, sucrose, starch poWder, 
cellulose esters of alkanoic acids, stearic acid, talc, magne 
sium stearate, magnesium oxide, sodium and calcium salts 
of phosphoric and sulphuric acids, acacia, gelatin, sodium 
alginate, polyvinylpyrrolidine, and/or polyvinyl alcohol. 
When asolubiliZed formulation is required the therapeutic 
agent may be in a solvent including but not limited to 
polyethylene glycol of various molecular Weights, propylene 
glycol, carboxymethyl cellulose colloidal solutions, metha 
nol, ethanol, DMSO, corn oil, peanut oil, cottonseed oil, 
sesame oil, tragacanth gum, and/or various buffers. Other 
adjuvants and modes of administration are Well knoWn in the 
pharmaceutical art and may be used in the practice of the 
methods and self-emulsifying formulations described 
herein. The carrier or diluent may include time delay mate 
rial, such as glyceryl monostearate or glyceryl distearate 
alone or With a Wax, or other materials Well knoWn in the art. 
The formulations for use as described herein may also 

Aug. 17,2006 

include gel formulations, erodible and non-erodible poly 
mers, micropsheres, and liposomes. 

[0142] Other adjuvants and excipients that may be used 
include but are not limited to CS-Cl0 fatty acid esters such 
as softigen 767, polysorbate 80, Pluronics, Tetronics, Mig 
lyol, and Transcutol. 

[0143] Additives and diluents-normally utiliZed in the 
pharmaceutical arts can optionally be added to the pharma 
ceutical formulations described herein. These include thick 
ening, granulating, dispersing, ?avoring, sWeetening, color 
ing, and stabiliZing agents, including pH stabiliZers, other 
excipients, anti-oxidants (e.g., tocopherol, BHA, BHT, 
TBHQ, tocopherol acetate, ascorbyl palmitate, ascorbic acid 
propyl gallate, and the like), preservatives (e.g., parabens), 
and the like. Exemplary preservatives include, but are not 
limited to, benZylalcohol, ethylalcohol, benZalkoium chlo 
ride, phenol, chlorobutanol, and the like. Some useful anti 
oxidants provide oxygen or peroxide inhibiting agents for 
the formulation and include, but are not limited to, butylated 
hydroxytoluene, butylhydroxyanisole, propyl gallate, ascor 
bic acid palmitate, ot-tocopherol, and the like. Thickening 
agents, such as lecithin, hydroxypropylcellulose, aluminum 
stearate, and the like, may improve the texture of the 
formulation. 

[0144] In addition, a viscous polymer may be added to the 
formulation, assisting the localiZation in the sclera and ease 
of placement and handling. In some uses of the self 
emulsifying formulations, a pocket in the sclera may be 
surgically formed to receive an injection of the self-emul 
sifying formulations. The hydrogel structure of the sclera 
can act as a rate-controlling membrane. Particles of thera 
peutic agent substance for forming a suspension can be 
produced by knoWn methods including but not limited to via 
ball milling, for example by using ceramic beads. For 
example, a Cole Parmer ball mill such as Labmill 8000 may 
be used With 0.8 mm YTZ ceramic beads available from 
Tosoh or Norstone Inc. 

[0145] The formulations may conveniently be presented in 
unit dosage form and may be prepared by conventional 
pharmaceutical techniques. Such techniques include the step 
of bringing into association the therapeutic agent and the 
pharmaceutical carrier(s) or excipient(s). The formulations 
may be prepared by uniformly and intimately bringing into 
associate the active ingredient With liquid carriers or ?nely 
divided solid carriers or both, and then, if necessary, shaping 
the product. 

[0146] In some variations, the formulations described 
herein are provided in one or more unit dose forms, Wherein 
the unit dose form contains an amount of a liquid rapamycin 
formulations described herein that is effective to treat or 
prevent the disease or condition for Which it is being 
administered. 

[0147] In some embodiments, the unit dose form is pre 
pared in the concentration at Which it Will be administered. 
In some variations, the unit dose form is diluted prior to 
administration to a subject. 

[0148] In a further aspect, provided herein are kits com 
prising one or more unit dose forms as described herein. In 
some embodiments, the kit comprises one or more of 
packaging and instructions for use to treat one or more 

diseases or conditions. In some embodiments, the kit com 
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prises a diluent Which is not in physical contact With the 
formulation or pharmaceutical formulation. In some 
embodiments, the kit comprises any of one or more unit dose 
forms described herein in one or more sealed vessels. In 

some embodiments, the kit comprises any of one or more 
sterile unit dose forms. 

[0149] In some variations, the unit dose form is in a 
container, including but not limited to a sterile sealed 
container. In some variations the container is a vial, ampule, 
or loW volume applicator, including but not limited to a 
syringe. In some variations, a loW-volume applicator is 
pre-?lled With a therapeutic agent for treatment of an 
ophthalmic disease or condition, including but not limited to 
a limus compound for treatment of age-related macular 
degeneration. Described herein is a pre-?lled loW-volume 
applicator pre-?lled With a formulation comprising rapamy 
cin. In some variations a loW-volume applicator is pre-?lled 
With a self-emulsifying formulation comprising rapamycin 
and a polyethylene glycol, and optionally further comprises 
one or more additional components including but not limited 
to ethanol. In some variations a pre-?lled loW-volume appli 
cator is pre-?lled With a self-emulsifying formulation com 
prising about 2% rapamycin, about 94% PEG-400, about 4% 
ethanol. 

[0150] Described herein are kits compnsing one or more 
containers. In some variations a kit comprises one or more 

loW-volume applicators pre-?lled With one or more formu 
lations in liquid form comprising one or more therapeutic 
agents, including but not limited to formulations in liquid 
form comprising rapamycin, formulations in liquid form 
comprising rapamycin and a polyethylene glycol, and 
optionally further comprises one or more additional com 
ponents including but not limited to ethanol, and formula 
tions in liquid form comprising about 2% rapamycin, about 
94% PEG-400, about 4% ethanol. In some variations the kit 
comprises one or more containers, including but not limited 
to pre-?lled loW-volume applicators, With instructions for its 
use. In a further variation a kit comprises one or more 

loW-volume applicators pre-?lled With rapamycin, With 
instructions for its use in treating a disease or condition of 
the eye. 

[0151] In some variations, the containers described herein 
are in a secondary packaging. 

Routes of Administration 

[0152] The methods and self-emulsifying formulations 
described herein may be administered via one or more of the 
administration routes described herein. 

[0153] In some variations, the self-emulsifying formula 
tions described herein deliver one or more therapeutic agents 
to an aqueous medium in or proximal to an area Where a 

disease or condition is to be treated, prevented, inhibited, 
onset delayed, or regression caused. 

[0154] In some variations, the formulations and methods 
described herein deliver one or more therapeutic agents to an 
eye of a subject, including the macula and the retina choroid 
tissues, in an amount and for a duration effective to treat, 
prevent, inhibit, delay the onset of, or cause the regression 
of the diseases and conditions described in the Diseases and 
Conditions section. 

[0155] When a certain volume is administered, it is under 
stood that there is some imprecision in the accuracy of 
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various devices that may be used to administer the liquid 
formulation. Where a certain volume is speci?ed, it is 
understood that this is the target volume. HoWever, certain 
devices such as insulin syringes are inaccurate to greater 
than 10%, and sometimes inaccurate up to 20% or more. 
Hamilton HPLC type syringes are generally considered 
precise to Within 10%, and are recommended for volumes at 
or below 10 pl. 

[0156] In some variations, a volume of a self-emulsifying 
formulation described herein is administered to the vitreous 
of a rabbit eye or a subject’s eye that is less than about 200 
pl, less than about 100 pl, less than about 90 pl, less than 
about 80 pl, less than about 70 pl, less than about 60 pl, less 
than about 50 pl, less than about 40 pl, less than about 30 pl, 
less than about 20 pl, less than about 10 pl, less than about 
5 pl, less than about 3 pl, or less than about 1 pl. In some 
variations, a volume of a self-emulsifying formulation 
described herein is administered to the vitreous of a rabbit 
eye or subject’s eye that is less than about 20 pl. In some 
variations, a volume of a self-emulsifying formulation 
described herein is administered to the vitreous that is less 
than about 10 pl. In some variations, a volume of a self 
emulsifying formulation described herein is administered to 
the vitreous of a rabbit eye or a subject’s eye that is betWeen 
about 0.1 pl and about 200 pl, betWeen about 50 pl and about 
200 pl, betWeen about 50 pl and about 150 pl, betWeen about 
0.1 pl and about 100 pl, betWeen about 0.1 pl and about 50 
pl, betWeen about 1 pl and about 40 pl, betWeen about 1 pl 
and about 30 pl, betWeen about 1 pl and about 20 pl, betWeen 
about 1 pl and about 10 pl, or betWeen about 1 pl and about 
5 pl. In some variations, a volume of a self-emulsifying 
formulation described herein is administered to the vitreous 
of a rabbit eye or a subject’s eye that is betWeen about 1 pl 
and about 10 pl. In some variations, a volume of a self 
emulsifying formulation described herein is administered to 
the vitreous of a rabbit eye or a subject’s eye that is betWeen 
about 1 pl and about 5 pl. In some variations, a volume of 
a self-emulsifying formulation described herein is adminis 
tered to the vitreous of a rabbit eye or a subject’s eye that is 
betWeen about 1 pl and about 5 pl. In some variations, a 
volume of a self-emulsifying formulation described herein is 
administered to the vitreous of a rabbit eye or a subject’s eye 
that is betWeen about 0.1 pl and about 200 pl. 

[0157] In some variations, a total volume of a self-emul 
sifying formulation described herein is subconjunctivally 
administered to a rabbit eye or a subject’s eye that is less 
than about 1000 pl, less than about 900 pl, less than about 
800 pl, less than about 600 pl, less than about 500 pl, less 
than about 400 pl, less than about 300 pl, less than about 200 
pl, less than about 100 pl, less than about 90 pl, less than 
about 80 pl, less than about 70 pl, less than about 60 pl, less 
than about 50 pl, less than about 40 pl, less than about 30 pl, 
less than about 20 pl, less than about 10 pl, less than about 
5 pl, less than about 3 pl, or less than about 1 pl. In some 
variations, a volume of a self-emulsifying formulation 
described herein is subconjunctivally administered to a 
rabbit eye or a subject’s eye that is less than about 20 pl. In 
some variations, a volume of a self-emulsifying formulation 
described herein is subconjunctivally administered to a 
rabbit eye or a subject’s eye that is less than about 10 pl. In 
some variations, a volume of a self-emulsifying formulation 
described herein is subconjunctivally administered to a 
rabbit eye or a subject’s eye that is betWeen about 0.1 pl and 
about 200 pl, betWeen about 50 pl and about 200 pl, betWeen 
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about 200 pl and about 300 pl, between about 300 pl and 
about 500 pl, betWeen about 500 pl and about 700 pl, 
betWeen about 700 pl and about 900 pl, betWeen about 800 
pl and about 1000 pl, betWeen about 50 pl and about 150 pl, 
betWeen about 0.1 pl and about 100 pl, betWeen about 0.1 pl 
and about 50 pl, betWeen about 1 pl and about 40 pl, betWeen 
about 1 pl and about 30 pl, betWeen about 1 pl and about 20 
pl, betWeen about 1 pl and about 10 pl, or betWeen about 1 
pl and about 5 pl. In some variations, a volume of a 
self-emulsifying formulation described herein is subcon 
junctivally administered to a rabbit eye or a subject’s eye 
that is betWeen about 1 pl and about 10 pl. In some 
variations, a volume of a self-emulsifying formulation 
described herein is subconjunctivally administered to a 
rabbit eye or a subject’s eye that is betWeen about 1 pl and 
about 5 pl. In some variations, a volume of a self-emulsi 
fying formulation described herein is administered to sub 
conjunctivally administered to a rabbit eye or a subj ect’s eye 
that is betWeen about 1 pl and about 5 pl. In some variations, 
a volume of a self-emulsifying formulation described herein 
is administered to subconjunctivally administered to a rabbit 
eye or a subject’s eye that is betWeen about 0.1 pl and about 
200 pl. 

[0158] In some variations the liquid formulations 
described herein contain no greater than about 250 pl of 
polyethylene glycol. In some variations the liquid formula 
tions described herein contain no greater than about 250 pl, 
no greater than about 200 pl, no greater than about 150 pl, 
no greater than about 125 pl, no greater than about 100 pl, 
no greater than about 75 pl, no greater than about 50 pl, no 
greater than about 25 pl, no greater than about 20 pl, no 
greater than about 15 pl, no greater than about 10 pl, no 
greater than about 7.5 pl, no greater than about 5 pl, no 
greater than about 2.5 pl, no greater than about 1.0 pl, or no 
greater than about 0.5 pl of polyethylene glycol. Formula 
tions containing polyethylene glycol may contain, for 
example, PEG 300 or PEG 400. 

[0159] In some variations the self-emulsifying formula 
tions described herein are administered in multiple subcon 
junctival locations Within a period of time of one another, 
including but not limited to Within an hour of one another. 
Without being bound by theory, it is thought that such 
multiple administrations, such as multiple injections, alloW 
for a greater total dose to be administered subconjunctivally 
than a single dose due to a potentially limited ability of the 
local ocular tissues to absorb larger volumes. 

[0160] “Retina choroid” and “retina choroid tissues,” as 
used herein, are synonymous and refer to the combined 
retina and choroid tissues of the eye. 

[0161] “Subconjunctival” placement or injection, as used 
herein, refers to placement or injection betWeen the sclera 
and conjunctiva. 

[0162] As a non-limiting example, the self-emulsifying 
formulations, and methods described herein may be admin 
istered to the vitreous, aqueous humor, sclera, conjunctiva, 
betWeen the sclera and conjunctiva, the retina choroid tis 
sues, macula, or other area in or proximate to the eye of a 
subject, in amounts and for a duration effective to treat, 
prevent, inhibit, delay the onset of, or cause the regression 
of CNV, Wet AMD and dryAMD. The effective amounts and 
durations may be different for each of treating, preventing, 
inhibiting, delaying the onset of, or causing the regression of 
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CNV, Wet AMD and dry AMD, and for each of the different 
sites of delivery: For a description of exemplary periocular 
routes for retinal drug delivery, see Periocular routes for 
retinal drug delivery, Raghava et al. (2004), Expert Opin. 
Drug Deliv. 1(1):99-114, Which is incorporated herein by 
reference in its entirety. 

[0163] Intravitreal administration is more invasive than 
some other types of ocular procedures. Because of the 
potential risks of adverse effects, intravitreal administration 
may not be optimal for treatment of relatively healthy eyes. 
By contrast, periocular administration, such as subconjunc 
tival administration, is much less invasive than intravitreal 
administration. When a therapeutic agent is delivered by a 
periocular route, it may be possible to treat patients With 
healthier eyes than could be treated using intravitreal admin 
istration. In some variations, subconjunctival injection is 
used to prevent or delay onset of a disease or condition of the 
eye, Where the eye of the subject has visual acuity of 20/40 
or better. 

[0164] Routes of administration that may be used to 
administer a self-emulsifying formulation include but are 
not limited to placement of the self-emulsifying formulation, 
for example by injection, into an aqueous medium in the 
subject, including but not limited to placement, for example 
by injection, into the eye of a subject. The self-emulsifying 
formulation may be administered systemically, including but 
not limited to the folloWing delivery routes: rectal, vaginal, 
infusion, intramuscular, intraperitoneal, intraarterial, intrath 
ecal, intrabronchial, intracisternal, cutaneous, subcutaneous, 
intraderrnal, transdermal, intravenous, intracervical, intraab 
dominal, intracranial, intraocular, intrapulmonary, intratho 
racic, intratracheal, nasal, buccal, sublingual, oral, 
parenteral, or nebulised or aerosoliZed using aerosol propel 
lants. 

[0165] Self-emulsifying formulations comprising thera 
peutic agent can be administered directly to the eye using a 
variety of procedures, including but not limited to proce 
dures in Which (1) the therapeutic agent is administered by 
injection using a syringe and hypodermic needle, (2) a 
specially designed device is used to inject the therapeutic 
agent, (3) prior to injection of the therapeutic agent, a pocket 
is surgically formed Within the sclera to serve as a receptacle 
for the therapeutic agent or therapeutic agent formulation. 
For example, in one administration procedure a surgeon 
forms a pocket Within the sclera of the eye folloWed by 
injection of a self-emulsifying formulation comprising the 
therapeutic agent into the pocket. 

[0166] Other administration procedures include, but are 
not limited to procedures in Which (1) a formulation of the 
therapeutic agent is injected through a specially designed 
curved cannula to place the therapeutic agent directly 
against a portion of the eye, (2) a compressed form of the 
therapeutic agent is placed directly against a portion of the 
eye, (3) the therapeutic agent is inserted into the sclera by a 
specially designed injector or inserter, (4) the self-emulsi 
fying formulation comprising the therapeutic agent is incor 
porated Within a polymer, (5) a surgeon makes a small 
conjunctiveal incision through Which to pass a suture and 
any therapeutic agent delivery structure so as to secure the 
structure adjacent to the sclera, (6) a needle is used for 
injection directly into the vitreous of an eye, or into any 
other site described. 


























