
AZOLE COMPOUND OPHTHALMIC PREPARATION 

Field of Invention 

The present invention relates to the field of ocular medicines, in particular, the 

invention discloses an ophthalmic preparation form of azole compounds, and the use thereof 5 

for treating or preventing ocular lens diseases such as cataract. 

Background of Invention 

Cataract is a common blinding eye disease with blurred vision and vision loss as the 

main symptoms. Among the 40 million to 45 million blind people in the world, 60% of the 10 

blindness are due to cataract. Cataract occurs in the ocular lens. Due to aging, genetics, local 

dystrophies, immunity and metabolic abnormalities, trauma, radiation and other factors, a 

sick individual's lens metabolism is disordered, resulting in the denaturation and error 

accumulation of lens protein, thereby affecting the amount of light entering the eye and 

reaching the retina. The eventual result is a symptom of blurred vision or even complete loss 15 

of vision (Bloemendal, de Jong et al. 2004). 

The incidence of cataract is not limited to humans, and many mammalian species 

(horses, dogs, monkeys, etc.) can develop cataracts (Chauke, Magwebu et al. 2016; Sande, 

Alvarez et al. 2016). Cataracts can be classified into senile cataracts, congenital cataracts, 

traumatic cataracts, and concurrent cataracts according to different causes. At present, there is 20 

no clinical drug that can effectively treat cataract, and the sick individual can only improve 

the vision by replacing with artificial lens by surgery. 

An azole compound is from a class of five-membered heterocyclic compounds 

containing one nitrogen atom and at least one non-carbon atom. Due to the human acceptable 

toxicity, azole compounds have been always used in mammalian antifungal treatments. As 25 

early as the 1980s, ketoconazole was used for oral treatment of systemic fungal infections. 

With the discovery and synthesis of more azole compounds, their own antibacterial spectrum 

is more extensive, and the corresponding pharmacokinetic properties and safety are more 

suitable for clinical use (Maertens JA, 2004). To date, FDA has approved many azole 

compounds for clinical antifungal use (http://www.fda.gov/default.htm). 30 

The present invention is the first to confirm the effect of an azole compound in the 

treatment and prevention of ocular lens diseases such as ocular cataract in mammals. 

Summary of Invention 

The purpose of the invention is to provide an azole compound ophthalmic preparation 35 

with high concentration, suitable osmotic pressure, good eye tolerance, and is suitable for 

ocular administration. 

Another purpose of the invention is to provide use of the preparation (especially an 
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ophthalmic preparation) for treating or preventing cataract in human or non-human mammals. 

 

In the first aspect of the invention, it provides a non-invasive administration ophthalmic 

preparation, which comprises: (a) a pharmaceutically acceptable carrier, and (b) an azole 

compound as a first active ingredient; wherein the concentration of the azole compound in the 5 

ophthalmic preparation is from 0.005 to 400 μM. 

In another preferred embodiment, the azole compound is selected from the group 

consisting of: econazole, isoconazole, bifonazole, clotrimazole, aripiprazole, ketoconazole, 

fluconazole, phenylimidazole, miconazole, cyproconazole, triazolol, tebuconazole, 

propiconazole, VFV, a pharmaceutically acceptable salt thereof, a pharmaceutically 10 

acceptable ester thereof, and combinations thereof. 

In another preferred embodiment, the VFV is 

(R)-N-(1-(3,4'-difluorobiphenyl-4-yl)-2-(1H-imidazol-1-yl)ethyl)-4-(5-phenyl-1,3,4-oxadiazo

l-2-yl)benzamide or a pharmaceutically acceptable salt or ester thereof.  

In another preferred embodiment, in the ophthalmic preparation, all or substantially all 15 

of the azole compound is dissolved. 

In another preferred embodiment, the term "all or substantially all" means 90-100%, 

preferably 95-100%, more preferably 99-100%.  

In another preferred embodiment, in the ophthalmic preparation, the concentration of the 

azole compound is from 0.01 to 200 μM, preferably from 0.025 to 100 μM, more preferably 20 

from 0.05 to 50 μM; most preferably from 0.5 to 10 μM. 

In another preferred embodiment, the concentration of the azole compound is from 

about 5 to 8 μM.  

In another preferred embodiment, the concentration of the azole compound is 7 μM. 

In another preferred embodiment, the azole compound is econazole.  25 

In another preferred embodiment, the ophthalmic preparation is selected from the group 

consisting of: eye drop, an emulsion, gel, eye ointment, sustained-release microsphere, 

intraocular sustained-release graft, and ocular sustained-release drug film. 

In another preferred embodiment, the eye drops are solution. 

In another preferred embodiment, the eye drops are emulsion. 30 

In another preferred embodiment, the ophthalmic preparation is a homogeneous 

solution. 

In another preferred embodiment, the ophthalmic formulation further comprises a solid 

pharmaceutical formulation which can be reconstructed into a liquid (i.e. the formulation can 

be directly reconstructed into a liquid ophthalmic preparation after adding a liquid 35 

pharmaceutically acceptable carrier). 

In another preferred embodiment, the liquid pharmaceutically acceptable carrier is 

water. 
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In another preferred embodiment, the ophthalmic preparation further comprises: (c) a 

second active ingredient, wherein the second active ingredient is selected from the group 

consisting of: steroid compound, glucocorticoid compound, antibiotics, and combinations 

thereof. 

In another preferred embodiment, the second active ingredient is lanosterol compound. 5 

In another preferred embodiment, the concentration of the lanosterol compound is from 

10 to 200 mM, preferably from 15 to 150 mM, more preferably from 20 to 50 mM; most 

preferably from 20 to 30 mM. 

In another preferred embodiment, the lanosterol compound is selected from the group 

consisting of: 10 

(i) lanosterol, or a pharmaceutically acceptable salt thereof, or a pharmaceutically

acceptable ester thereof; 

(ii) dihydro lanosterol, or a pharmaceutically acceptable salt thereof, or a

pharmaceutically acceptable ester thereof; and 

(iii) a combination of the above components (i) and (ii).15 

In another preferred embodiment, the lanosterol compound is lanosterol. 

In another preferred embodiment, the lanosterol compound is dihydro lanosterol. 

In another preferred embodiment, the lanosterol compound is a mixture of lanosterol and 

dihydro lanosterol. 

In another preferred embodiment, in the mixture of lanosterol and dihydro lanosterol, the 20 

ratio of the lanosterol content C1 to the dihydro lanosterol content C2 (C1/C2) is from 1:500 

to 500:1, preferably from 5:90 to 500:1, more preferably from 80:1 to 200:1, most preferably 

from 85:1 to 100:1. 

In another preferred embodiment, the glucocorticoid compound is selected from the 

group consisting of: dexamethasone, hydrocortisone, and combinations thereof. 25 

In another preferred embodiment, the antibiotic is selected from the group consisting of: 

tobramycin, gentamicin sulfate, chlortetracycline, chloramphenicol, and combinations 

thereof. 

In another preferred embodiment, in the ophthalmic preparation, the second active 

ingredient is in a dissolved form. 30 

In another preferred embodiment, in the ophthalmic preparation, the content of the 

second active ingredient is from 0.01 to 15wt%, preferably from 0.5 to 3wt%, based on the 

total weight of the ophthalmic formulation. 

In another preferred embodiment, the pharmaceutically acceptable carrier is 

non-irritating to the eye. 35 

In another preferred embodiment, the pharmaceutically acceptable carrier comprises one 

or more carriers selected from the group consisting of: 

(a1) water; 
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(a2) a solubilizer; 

(a3) a surfactant; 

(a4) a thickener; 

(a5) an osmotic pressure adjusting agent; 

(a6) a buffer or a buffer solution composed of the buffer; 5 

(a7) a preservative; 

(a8) a chelating agent; 

(a9) a sustained-release agent. 

In another preferred embodiment, the solubilizer comprises a polyhydroxy compound. 

In another preferred embodiment, the ratio of the amount of the polyhydroxy compound 10 

to the first active ingredient is 1:40000-1:1. 

In another preferred embodiment, the polyhydroxy compound is selected from: 

polyhydroxy alcohol, cyclodextrins, polyvinyl alcohol, and combinations thereof. 

In another preferred embodiment, the polyhydroxy compounds have a skeleton 

composed of carbon atoms, hydrogen atoms, and heteroatoms such as N, and the reactive 15 

group are substantially or completely hydroxyl. 

In another preferred embodiment, the polyhydroxy compounds includes alcohol 

polyhydroxy compounds (such as C2-C10 polyol), and cyclodextrins and cyclodextrin 

derivatives.  

In another preferred embodiment, the polyhydroxy compound is selected from: polyene 20 

glycol, glycerol, polyethylene glycol, -cyclodextrin, -cyclodextrin, -cyclodextrin, 

cyclodextrin derivatives, polyvinyl alcohol (PVA), and any combination thereof. 

In another preferred embodiment, the polyhydroxy compound is 

hydroxypropyl-β-cyclodextrin.  

In another preferred embodiment, the surfactant is selected from: anionic surfactants, 25 

cationic surfactants, nonionic surfactants, chaotropic surfactants, and any combination 

thereof. 

In another preferred embodiment, the nonionic surfactant is selected from: Tween, Span, 

fatty acid glyceryl esters, polyoxyethylenes, polyoxyethylene-polyoxypropylene copolymers, 

and any combination thereof. 30 

In another preferred embodiment, the thickener is selected from: chitosan, 

hydroxypropyl methylcellulose (HPMC), methylcellulose (MC), povidone (PVP), gelatin, 

sodium carboxymethylcellulose (CMC-Na), and any combination thereof. 

In another preferred embodiment, the thickener is chitosan. 

In another preferred embodiment, the osmotic pressure adjusting agent is selected from: 35 

carbohydrate compound, salt compound, and any combination thereof. 

In another preferred embodiment, the carbohydrate compound is selected from: sorbitol, 

glucose, mannitol, and any combination thereof. 
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In another preferred embodiment, the salt compound is selected from: sodium chloride, 

potassium chloride, boric acid, and any combination thereof. 

In another preferred embodiment, the buffer solution is selected from: phosphate buffer, 

borate buffer, citrate buffer, tartaric acid buffer, ammonium acetate buffer, and any 

combination thereof. 5 

In another preferred embodiment, the preservative is selected from: a benzalkonium 

bromide, a chlorobutanol, a p-hydroxybenzoate, a sorbic acid, an antibiotic, and any 

combination thereof; preferably, the content of preservative is 0-1wt%. 

In another preferred embodiment, the ophthalmic preparation contains no preservative. 

In another preferred embodiment, the chelating agent is selected from: EDTA, EGTA, 10 

CDTA, a citrate, and any combination thereof; preferably, the content of chelating agent is 

0-0.1 wt%. 

In another preferred embodiment, the ophthalmic preparation contains a polyhydroxy 

compound, optionally a surfactant and optionally a thickener, 

wherein, the content of the polyhydroxy compound is 0.1-50wt%; 15 

the content of the surfactant is 0-2wt%; 

the content of the thickener is 0-6wt%; 

based on the total weight of the ophthalmic preparation. 

In another preferred embodiment, the content of the polyhydroxy compound is 

25-40wt%. 20 

In another preferred embodiment, the content of the surfactant is 0.1-1wt%. 

In another preferred embodiment, the content of the thickener is 0.1-5wt%. 

In another preferred embodiment, the osmotic pressure of the ophthalmic preparation is 

240-510mOsm.  

In another preferred embodiment, the pH value of the ophthalmic preparation is from 5.5 25 

to 8.5, preferably from 6.0 to 8.0, and more preferably from 6.5 to 7.5. 

In another preferred embodiment, the ophthalmic preparation is an aqueous solution for 

ocular administration. 

In another preferred embodiment, the ophthalmic preparation is an aqueous solution for 

ocular administration, and the concentration of the lanosterol compound in the solution is 30 

from 10 to 200 mM, preferably from 15 to 150 mM, more preferably from 20 to 50 mM; and 

most preferably from 20 to 30 mM. 

In another preferred embodiment, the ophthalmic preparation contains the following 

ingredients: 

0.05-40μM azole compound; 35 

10-50mM lanosterol compound; 

0.1-50wt% polyhydroxy compound; preferably propylene glycol or β cyclodextrin; 

0-1wt% solubilizer, preferably polysorbate; 
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0.2-0.4wt% thickener, preferably chitosan; 

0-0.5wt% preservative, preferably chloramphenicol; 

and the balance of water, 

and the ophthalmic preparation has a pH of about 6.5-7.5 and an osmotic pressure of 

240-510 mOsm. 5 

 

In the second aspect of the invention, it provides a method for preparing the ophthalmic 

preparation provided in the first aspect of the present invention, which comprises the 

following step: 

(1) mixing (a) a pharmaceutically acceptable carrier and (b) an azole compound as a first 10 

active ingredient, thereby forming the ophthalmic preparation provided in the first aspect of 

the present invention. 

In another preferred embodiment, the step (1) comprises mixing (a) a pharmaceutically 

acceptable carrier and (b) an azole compound as a first active ingredient and (c) the second 

active ingredient, thereby forming the ophthalmic preparation provided in the first aspect of 15 

the present invention. 

In another preferred embodiment, the method comprises: 

(i) dispersing an azole compound as a first active ingredient and optionally a second 

active ingredient in a polyhydroxy compound to form a first dispersion; 

(ii) mixing the first dispersion with the remaining pharmaceutically acceptable carrier, 20 

thereby forming the ophthalmic preparation provided in the first aspect of the present 

invention. 

In another preferred embodiment, the step (ii) comprises firstly mixing the remaining 

pharmaceutically acceptable carrier to form a second solution or a second dispersion, and 

then mixing the first dispersion with the second solution or the second dispersion, thereby 25 

forming the ophthalmic preparation of the first aspect of the invention. 

In another preferred embodiment, the solvent of the second solution is water. 

In another preferred embodiment, the solute of the second solution is selected from the 

group consisting of: a solubilizer, a surfactant, a thickener, an osmotic pressure adjusting 

agents, a buffer, a preservative, a chelating agent, a sustained-release agent, and combinations 30 

thereof. 

 

In the third aspect of the invention, a use of the ophthalmic preparation of the first aspect 

of the invention is provided, wherein the ophthalmic preparation is used for preparation of a 

drug for preventing or treating human or non-human mammal ocular lens diseases (such as 35 

cataract, presbyopia, or a combination thereof). 

In another preferred embodiment, the non-human mammal comprises horse, dog, cat, 

panda, monkey, orangutan, rodent, rabbit, elephant, tiger. 
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In another preferred embodiment, the rodents include mice and rats. 

In another preferred embodiment, the cataract is selected from the group consisting of: 

senile cataract, congenital cataract, traumatic cataract, and concurrent cataract. 

In another preferred embodiment, the cataract is traumatic cataract. 

In another preferred embodiment, the presbyopic patient is more than 48 years old 5 

(preferably≥60 years old). 

 

In the fourth aspect of the invention, it provides a method for preventing or treating 

ocular lens diseases such as cataract, comprising: administering the ophthalmic preparation of 

the first aspect of the invention non-invasively to the eye(s) of a subject in need thereof. 10 

In another preferred embodiment, the ocular lens disease is selected from the group 

consisting of: cataract, presbyopia, and combinations thereof. 

In another preferred embodiment, the "administering non-invasively" means dripping 

into the eye. 

Further, the present invention also provides a method for preventing or treating ocular 15 

lens diseases such as cataract, which comprises: orally administering the oral preparation of 

the present invention or administering the injection formulation of the present invention to 

the eye(s) of a subject in need thereof. 

In another preferred embodiment, the oral preparation or injection formulation 

comprises (a1) a pharmaceutically acceptable carrier, and (b1) the above-mentioned azole 20 

compound as a first active ingredient; wherein the concentration of the azole compound in the 

preparation is 0.01-90wt%. 

 

It should be understood that, within the scope of the present invention, the technical 

features specifically described above and below (such as in the Examples) can be combined 25 

with each other, thereby constituting a new or preferred technical solution which needs not be 

described one by one. 

 

DESCRIPTION OF THE DRAWINGS 

Figure 1 shows the therapeutic effect of the ophthalmic preparation in one embodiment 30 

of the present invention. The results showed that the therapeutic effect on cataractous eyes of 

rats of the pharmacy group containing the azole compound econazole and lanosterol was far 

superior to the only-lanosterol pharmacy group and the PBS solvent control group. 

 

DETAILED DESCRIPTION OF THE INVENTION 35 

Through extensive and intensive researches, the inventors have unexpectedly 

discovered that a non-invasive administrating ophthalmic preparation containing a specific 

compound (i.e., an azole compound) as an active ingredient can extremely effectively 
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alleviate cataract symptoms in mammals, or even completely eliminate cataract symptoms in 

mammals. In addition, by adding a specific pharmaceutically acceptable carrier (especially a 

polyhydroxy compound) and an additional active ingredient (such as a lanosterol compound), 

it is possible to produce an ophthalmic preparation which is less irritating, has high eye 

tolerance, has a longer residence time of the drug in the eye, and is more effective. On the 5 

basis of the above, the inventors have completed the present invention. 

 

Ophthalmic preparation 

An ophthalmic preparation is provided in the present invention, by selecting suitable 

pharmaceutical compositions (such as lanosterol compounds, polyhydroxy compounds, 10 

surfactants, thickeners, etc.) , it not only successfully satisfies the special requirements of 

ocular medications (e.g. osmotic pressure) but also significantly improves or increases the 

concentration of the active ingredient. 

The ophthalmic preparation of the present invention comprises a pharmaceutically 

acceptable carrier and an effective amount of azole compounds as an active ingredient, and 15 

the concentration of the dissolved (i.e., free) azole compound is from 0.005 to 400 μM based 

on the total volume of the preparation. 

In general, the ophthalmic preparation of the present invention comprises water or an 

aqueous solvent together with the active ingredient dissolved in the solvent and the following 

components: lanosterol compounds, polyhydroxy compounds, optional surfactants and 20 

optionally thickeners. The ophthalmic preparation may also optionally comprise other 

pharmaceutically acceptable components, and the other pharmaceutically acceptable 

components include but are not limited to: osmotic pressure adjusting agents, buffering 

agents, preservatives, chelating agents, sustained-release agents, etc. 

 25 

First active ingredient 

As used herein, the terms "first active ingredient" or "azole compound" are used 

interchangeably and refer to azole compounds. The active ingredient of the present invention 

may be various crystal forms, amorphous substance, anhydrate, solvate, hydrate, enantiomer 

of pharmaceutically acceptable azole compounds. The azole compound in the present 30 

invention means the first active ingredient of the present invention. 

Econazole is a five-membered heterocyclic compound and the structure is shown as 

follows: 

 
econazole 35 
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The research of the inventors has shown that, by using a specific formulation, econazole 

can has a very effective therapeutic effect on cataract while a high concentration thereof in 

the eye is maintained. 

 

Second active ingredient 5 

As used herein, the term "second active ingredient" refers to a steroid compound, a 

glucocorticoid compound, an antibiotic, and any combination thereof. In the ophthalmic 

preparation of the present invention, the second active ingredient may be in a dissolved form. 

In the ophthalmic preparation of the present invention, the second active ingredient is present 

in an amount of 0.01-20wt%, preferably of 5-15wt%, based on the total weight of the 10 

ophthalmic preparation. 

When the "second active ingredient" of the present invention is a lanosterol compound, 

the concentration thereof is preferably from 10 to 200 mM, preferably from 15 to 150 mM, 

more preferably from 20 to 50 mM; most preferably from 20 to 30 mM. 

The above steroid compound is selected from: 15 

(i) lanosterol, or a pharmaceutically acceptable salt thereof, or a pharmaceutically 

acceptable ester thereof; 

(ii) dihydro lanosterol, or a pharmaceutically acceptable salt thereof, or a 

pharmaceutically acceptable ester thereof; 

(iii) 25-hydroxycholesterol, or a pharmaceutically acceptable salt thereof, or a 20 

pharmaceutically acceptable ester thereof; 

(iiii) any combination of the above components (i) and/or (ii) and/or (iii). 

The glucocorticoid compound of the present invention is selected from the group 

consisting of: dexamethasone, hydrocortisone, and combinations thereof. 

The antibiotic of the present invention is selected from the group consisting of: 25 

tobramycin, gentamicin sulfate, chlortetracycline, chloramphenicol, and combinations 

thereof. 

 

Polyhydroxy compounds 

As used herein, the term "polyhydroxy compound" refers to a compound having two or 30 

more hydroxyl groups in the molecule. The inventors of the present invention have 

unexpectedly discovered that when the polyhydroxy compound is used in combination with 

an azole compound, on the one hand, the water solubility of the azole compound and the 

stability of the drug can be improved, and on the other hand, it does not adversely affect the 

azole compound. In addition, it also helps to increase the residence time of the first active 35 

ingredient in the eye, thereby further improving the efficacy of treating cataract. 

The polyhydroxy compound preferably has a skeleton composed of carbon atoms, 

hydrogen atoms and hetero atoms (e.g. N), and the reactive group is substantially or wholly 
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hydroxyl groups. 

In another preferred embodiment, the polyhydroxy compound includes alcohol 

polyhydroxy compounds (such as a C2-C10 polyol), and cyclodextrins and cyclodextrin 

derivatives. 

In another preferred embodiment, the polyhydroxy compound is selected from the group 5 

consisting of: propylene glycols, glycerols, polyethylene glycols, modified or unmodified 

cyclodextrins and derivatives thereof, and combinations thereof. 

In another preferred embodiment, the polyhydroxy compound is 

hydroxypropyl-β-cyclodextrin.  

The amount of polyhydroxy compounds may vary depending on the form and the usage 10 

of the preparation, and the type of the compound. In the present invention, the amount (or 

content) of the polyhydroxy compound in the aqueous solution of azole compounds is 

generally 0.1-50wt%. For example, in the present invention, 1-15wt% propylene glycol, or 

20-50wt% cyclodextrin may be used. 

 15 

Other pharmaceutically acceptable carrier 

In the present invention, in addition to polyhydroxy compounds, the ophthalmic 

preparation may further contain other pharmaceutically acceptable carriers. Representative 

examples includes, but not limited to, surfactants, thickeners, osmotic pressure adjusting 

agents, buffer agents, preservatives, chelating agents, sustained-release agents. 20 

 

Surfactant 

In the present invention, the surfactant is selected from: anionic surfactants, cationic 

surfactants, nonionic surfactants, chaotropic surfactants, and any combination thereof. 

Wherein the nonionic surfactant is selected from: Tween, Span, fatty acid glycerides, 25 

polyoxyethylenes, polyoxyethylene-polyoxypropylene copolymers, and any combination 

thereof. Generally, the surfactant is used in an amount (or content) of 0-2wt%, more 

preferably 0.1-1wt %. 

 

Thickener 30 

Thickeners can be used to increase the viscosity of the system and make the system 

maintain a uniform, stable suspension or emulsion state. The present invention increases the 

retention time of the drug in the eye by adding an appropriate amount of thickener, thereby 

increasing the absorption of the effective ingredient azole compound in the eye. 

In the present invention, the thickener is preferably chitosan, 35 

hydroxypropylmethylcellulose (HPMC), methylcellulose (MC), and povidone (PVP), gelatin, 

sodium carboxymethylcellulose (CMC)-Na) and so on. 

Generally, the thickener is used in an amount (or content) of 0-6 wt%, preferably 0.1-5 

10



wt%. 

In addition, the ophthalmic preparation of the present invention may also contain 

additional pharmaceutically acceptable carriers which include (but are not limited to): 

osmotic pressure adjusting agents, buffering agents, preservatives, chelating agents, 

sustained-release agents. 5 

For example, adding a certain amount of chelating agents, such as EDTA, can increase 

the stability of the preparation. Generally, the concentration of the chelating agent ranges 

from 0 to 0.05% by weight. 

In general, the type and amount of the additional pharmaceutically acceptable carrier are 

not particularly limited as long as the dissolution or therapeutic activity of the active 10 

ingredient is not affected. 

Generally, these other pharmaceutically acceptable carriers are present in a total amount 

of 0.1-80wt%, preferably 1-50wt%. 

 

Preparation of ophthalmic preparation 15 

The ophthalmic preparation of the present invention can be prepared by conventional 

equipments and methods in accordance with the pharmaceutical compositions and ratios 

provided in the methods of the present invention. It includes the following methods: 

method 1:mixing (a) a pharmaceutically acceptable carrier; and (b) an azole compound 

as a first active ingredient, thereby forming the ophthalmic preparation of the present 20 

invention. 

method 2: mixing (a) a pharmaceutically acceptable carrier; and (b) an azole compound 

as a first active ingredient and (c) the second active ingredient, thereby forming the 

ophthalmic preparation of the present invention. 

method 3: 25 

(i) dispersing an azole compound as a first active ingredient and optionally a second 

active ingredient in a polyhydroxy compound to form a first dispersion; 

(ii) mixing the first dispersion with the remaining pharmaceutically acceptable carrier to 

form the ophthalmic preparation of the present invention. 

In step (ii), it is also possible to mix the remaining pharmaceutically acceptable carrier 30 

first to form a second solution or a second dispersion, and then mix the first dispersion with 

the second solution or the second dispersion, thereby forming the ophthalmic preparation of 

the present invention. 

In the case of eye drops, it can be prepared according to any of the above three methods, 

followed by adjusting the pH, sterilization and filling it into a suitable container. 35 

An aqueous solution for ocular administration prepared as described above can be used 

for topical administration to the eye. 
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Use 

The ophthalmic preparation of the present invention can be used for the preventing or 

treating ocular lens diseases of human or non-human mammals, such as cataracts and 

presbyopia etc. Representative cataracts are selected from: senile cataracts, congenital 

cataracts, traumatic cataracts, and concurrent cataracts. 5 

In another preferred embodiment, the non-human mammal includes (but is not limited to) 

pets (such as dogs, cats), livestock (such as cattle, sheep, horses, pigs), various zoo animals 

(pandas, elephants). 

The usage and amount of the preparation are not limited, and may be adjusted depending 

on the condition of the patient and the type of cataract. The above adjustments can be derived 10 

by those skilled in the art by combining the symptoms of the patient with prior arts and 

common knowledge in the art. 

 

The main advantages of the invention are: 

1) It can be directly applied to the eye, and is easy to administer and has good tolerance, 15 

and has a long residence time in the eye, and has good curative efficacy. 

2) The drug component is stable, and it is not easy to deteriorate even after being placed 

for a long time, and it is convenient to store, and it is very suitable for being made into a 

commercially available drug. 

3) The drug is less irritating to the eye and patient compliance is good. 20 

4) It significantly increases the concentration of the active ingredient (can be increased 

to mM level), so that the concentration meets the requirements of clinical ocular 

administration. 

5) There is no need for surgery or intravitreal injection of drugs for the treatment of 

cataracts. 25 

6) The selected first active ingredient azole compound is an FDA approved molecular 

molecule, so that the discovery of this use can quickly enter clinical phase II experiment, 

which will help shorten the development time and reduce the research and development cost. 

 

The present invention will be further illustrated below with reference to the specific 30 

examples. It should be understood that these examples are only to illustrate the invention, not 

to limit the scope of the invention. The experimental methods with no specific conditions 

described in the following examples are generally performed under the conventional 

conditions (e.g., the conditions described by Sambrook et al., Molecular Cloning Laboratory 

Guide (New York: Cold Spring Harbor Laboratory Press,1989), or according to the 35 

manufacture’s instructions. Unless indicated otherwise, all percentage and parts are 

calculated by weight.  
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Example 1  

Preparing eye drops: 

Econazole                      0.0003% 

Chitosan                       1% 

Hydroxypropyl-β-cyclodextrin      40% 5 

Making up to 100mL with PBS solution 

Note: During the preparation process, physical solubilization methods such as 

conventional ultrasonic, heating, etc. can be used. 

The above 7 μM econazole eye drops were administered three times a day including 

morning, noon, and evening, at intervals of at least 5 hours. The subject of administration was 10 

cataract dogs caused by trauma. A total of 9 cases of cataract suffering eye were involved in 

the test. The mode of administration was directly dropping to the eye to ensure that the drug 

was completely dripped into the eye. Each case of suffering eye receiving treatment was 

administrated one drop at a time with an amount of about 50μL, and was continuously 

administrated for 12 weeks. All 9 cases of cataract suffering eye were observed and judged 15 

for signs of symptom ease or symptom relief. 

 

Example 2 

The ophthalmic solution of the present invention was uniform, non-suspension, white 

liquid, completely aqueous phase, and the co-solvent was cyclodextrin, preferably 20 

hydroxypropyl-β-cyclodextrin. The concentration of econazole was 7 μM, and no white 

particles insoluble in the aqueous phase were observed inside the entire eye drop.  

Eye drops recipe: 

Econazole                  0.0003% 

Lanosterol                  1.1364% 25 

Chitosan                    1% 

Hydroxypropyl-β-cyclodextrin   40% 

Making up to 100mL with PBS solution 

Note: During the preparation process, physical solubilization methods such as 

conventional ultrasonic, heating, etc. can be used. 30 

 

Mode of administration: 

The above pharmaceutical preparations were administered three times a day including 

morning, noon, and evening, at intervals of at least 5 hours. The subject of administration was 

cataract dogs caused by various reasons. The mode of administration was directly dropping to 35 

the eye to ensure that the drug was completely dripped into the eye. Each dog receiving 

treatment was administrated one drop per suffering eye at a time with an amount of about 

50μL, and was continuously administrated for 8 weeks. No statin molecule was taken during 
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administration. 

 

Evaluation indicators: 

The opacity of the lens was observed using a slit lamp, and the lens opacity is generally 

classified into phase 0-V. 5 

phase 0 - Lens are transparent;  

phase I- The cortex around the lens is scattered in small vacuoles; 

phase II- The cortex around the lens is in ring-shaped dense medium vacuoles; 

phase III- Other parts of cortex are in flaky turbidity; 

phase IV- Lens nucleus and perinuclear cortex are turbid; 10 

phase V- The lens is completely turbid. 

 

Therapeutic effect: 

The cataract-recovery eye drops prepared according to the present invention can make 

phase IV or V cataract suffering eyes reduce 2-4 grades after treatment only by the method of 15 

administration of eye dropping, without need of surgery or eye intravitreal injection. 

Especially for traumatic cataract, it can be completely cured after 2 weeks of administration. 

No dog has discomfort or allergic reaction throughout the treatment. 

 

The above examples show that the addition of polyhydroxy compounds can 20 

significantly increase the aqueous phase solubility of the active ingredient in the eye drops. 

The addition of appropriate thickening agents can increase the stability of the preparation, 

and promote absorption of the drug during ocular administration, and improve the effect of 

administration. The ophthalmic preparation provided by the present invention has low 

irritation and good therapeutic effect, and is particularly suitable for preventing or treating 25 

human or non-human mammal cataract. 

 

Example 3  Econazole eye drops for the treatment of cataract 

Prepare eye drops: 

Econazole                      0.0003% 30 

Tween 80                       0.1% 

Hydroxypropyl-β-cyclodextrin       40% 

Making up to 100mL with PBS solution 

Note: During the preparation process, physical solubilization methods such as 

conventional ultrasonic, heating, etc. can be used. 35 

 

Rat model of cataract was made: Wistar rats 12 days after birth were selected, male or 

female, modeled with sodium selenite (senile cataract), each rat was injected subcutaneously 
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in the back neck according to 20 umol/kg body weight. Acupuncture was used to model adult 

rats (traumatic cataract). 

 

Evaluation indicators: 

The opacity of the lens was observed using a slit lamp, and the lens opacity is generally 5 

classified into phase 0-V. 

phase 0 - Lens are transparent;  

phase I- The cortex around the lens is scattered in small vacuoles; 

phase II- The cortex around the lens is in ring-shaped dense medium vacuoles; 

phase III- Other parts of cortex are in flaky turbidity; 10 

phase IV- Lens nucleus and perinuclear cortex are turbid; 

phase V- The lens is completely turbid. 

 

After 3 days of modeling, econazole eye drops were administered three times a day 

including morning, noon, and evening, at intervals of at least 5 hours. Every group was made 15 

up of 10 cases of cataract suffering eyes involved in the test. The mode of administration was 

directly dropping to the eye to ensure that the drug was completely dripped into the eye. Each 

case of suffering eye receiving treatment was administrated one drop at a time with an 

amount of about 20μL, and was continuously administrated for 10 weeks. All cataract 

suffering eyes in different treatment groups were observed and judged for signs of symptom 20 

ease or symptom relief. 

 

Therapeutic effect: 

The therapeutic effects for cataract are shown in Tables 1 and 2. 

Table 1 treatment effect for nuclear cataract 25 

treatment group phase 0 phase I phase II phase III phase IV phase V 

econazole 6 0 0 0 4 0 

PBS group 0 0 0 0 8 2 

control group 2 0 0 0 6 2 

 

Table 2 treatment effect for traumatic cataract 

treatment group phase 0 phase I phase II phase III phase IV phase V 

econazole 4 5 1 0 0 0 

PBS group 0 0 1 1 6 2 

control group 0 0 1 1 5 3 

 

The results show that the cataract-recovery eye drops containing only econazole 

prepared according to the present invention can treat or prevent cataract very effectively only 30 
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by the method of eye dropping administration mode, without need of surgery or eye 

intravitreal injection, especially for traumatic cataracts. No rat has discomfort or ocular 

allergic reaction throughout the treatment. 

 

Example 4  5 

Recipe of eye drop C: 

Econazole                    0.0003% 

Lanosterol                    1.1364% 

Tween 80                     0.1% 

Hydroxypropyl-β-cyclodextrin    40% 10 

Making up to 100mL with PBS solution 

 

Recipe of eye drop B: 

Lanosterol                   1.1364% 

Tween 80                    0.1% 15 

Hydroxypropyl-β-cyclodextrin   40% 

Making up to 100mL with PBS solution 

 

Recipe of eye drop A: 

Lanosterol                   0% 20 

Tween 80                    0.1% 

Hydroxypropyl-β-cyclodextrin   40% 

Making up to 100mL with PBS solution 

Note: During the preparation process, physical solubilization methods such as 

conventional ultrasonic, heating, etc. can be used. 25 

 

The above-mentioned eye drops of the present invention (recipe B and C) were uniform, 

non-suspended, white liquid, completely aqueous phase, and the co-solvent was cyclodextrin, 

preferably hydroxypropyl-β-cyclodextrin, and the concentration of econazole can be 2 μM-40 

μM. No white particles insoluble in the aqueous phase were observed inside the entire eye 30 

drop. 

 

Cataract rat model aged 30-40 days after birth, which were modeled by using with 

sodium selenite, were chosen and randomly grouped. After anesthesia and euthanasia, the 

lenses were carefully removed under the microscope and the cortex was intact. These lenses 35 

with the same grade of cataract (phase IV) were randomly grouped and immersed in PBS 

solvent group (A), a solution containing only lanosterol (recipe B above) or a solution 

containing both econazole and lanosterol (recipe C above). After placed at room temperature 
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for 7 days in dark, the cortex was removed and changes in the lens nucleus were observed. 

 

The results are shown in Figure 1. The clarity of the lens treated separately with the 

three recipes was as follows: recipe C was better than recipe B, and recipe B was 

significantly better than recipe A. It indicated that the solution of group C containing both 5 

econazole and lanosterol exhibited the best effect in treatment of nuclear cataract, the eye 

drops component containing only lanosterol (B) was the second, and the PBS control group 

(A) had no therapeutic effect on cataract.  

 

The combined results of the above experiments show that the ophthalmic preparation of 10 

the present invention (e.g. eye drops) (without lanosterol) has a significant therapeutic effect 

on cataract in animals. Both senile (nuclear) cataracts and traumatic cataracts can be 

effectively intervened by the azole compound-containing pharmaceutical preparations of the 

present invention. 

 15 

All the documents cited herein are incorporated into the invention as reference, as if 

each of them is individually incorporated. Further, it would be appreciated that, in light of the 

above described teaching of the invention, the skilled in the art could make various changes 

or modifications to the invention, and these equivalents would still be in the scope of the 

invention defined by the appended claims of the application. 20 

17



Claims 

 

1. A non-invasive administration ophthalmic preparation, which comprises: (a) a 

pharmaceutically acceptable carrier, and (b) an azole compound as a first active ingredient;  

wherein the concentration of the azole compound in the ophthalmic preparation is 5 

from 0.005 to 400 μM. 

 

2. The ophthalmic preparation of claim 1, which is selected from the group consisting 

of: eye drop, an emulsion, gel, eye ointment, sustained-release microsphere, intraocular 

sustained-release graft, and ocular sustained-release drug film. 10 

 

3. The ophthalmic preparation of claim 1, which further comprises: (c) a second active 

ingredient, wherein the second active ingredient is selected from the group consisting of: a 

steroid compound, glucocorticoid compound, antibiotics, and combinations thereof. 

 15 

4. The ophthalmic preparation of claim 1, wherein the pharmaceutically acceptable 

carrier is non-irritating to eye. 

 

5. The ophthalmic preparation of claim 1, which comprises a polyhydroxy compound, 

optionally a surfactant and optionally a thickener, 20 

wherein, the content of the polyhydroxy compound is from 0.1 to 50wt%; 

the content of the surfactant is 0-2wt%; 

the content of the thickener is 0-6wt%; 

based on the total weight of the ophthalmic preparation. 

 25 

6. The ophthalmic preparation of claim 1, wherein the ophthalmic preparation has a pH 

value from 5.5 to 8.5, preferably from 6.0 to 8.0, more preferably from 6.5 to 7.5. 

 

7. The ophthalmic preparation of claim 1, which is an aqueous solution for ocular 

administration. 30 

 

8. The ophthalmic preparation of claim 1, which comprises the following ingredients: 

0.05-40μM azole compound; 

10-50mM lanosterol compound; 

0.1-50wt% polyhydroxy compound; preferably propylene glycol or β cyclodextrin; 35 

0-1wt% solubilizer, preferably polysorbate; 

0.2-0.4wt% thickener, preferably chitosan; 

0-0.5wt% preservative, preferably chloramphenicol; 
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and the balance of water, 

and the ophthalmic preparation has a pH of about 6.5-7.5 and an osmotic pressure of 

240-510 mOsm. 

 

9. A method for preparing an ophthalmic preparation of claim 1, which comprises the 5 

following step: 

(1) mixing (a) a pharmaceutically acceptable carrier; and (b) an azole compound as a 

first active ingredient, thereby forming the ophthalmic preparation of claim 1. 

 

10. Use of the ophthalmic preparation of claim 1 for preparation of a drug for preventing 10 

or treating human or non-human mammal ocular lens diseases. 

 

11. A method for preventing or treating an ocular lens disease, which comprises 

non-invasively administering an ophthalmic preparation of claim 1 to an eye or two eyes of a 

subject in need thereof. 15 

 

12. The method of claim 11, wherein the ocular lens disease is selected from the group 

consisting of: cataract, presbyopia, and combinations thereof. 

 

13. A method for preventing or treating an ocular lens disease, which comprises the 20 

following steps: orally administering an oral preparation or administering an injection 

formulation to the eye(s) of a subject in need thereof, wherein the oral preparation or 

injection formulation comprises (a1) a pharmaceutically acceptable carrier, and (b1) an azole 

compound as a first active ingredient; wherein the concentration of the azole compound in the 

preparation is 0.01-90wt%. 25 
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