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OPHTHALMIC COMPOSITION FOR SOFT CONTACT LENS COMPRISING TERPENOID



the retention of the eye drop on the ocular mucosa and main



taining effects produced by active ingredients. However, it has not been reported that 0.005% by weight or more of a



terpenoid is used together with alginic acid in an ophthalmic composition for an SCL. Additionally, it is not entirely under



Matter enclosed in heavy brackets [ ] appears in the original patent but forms no part of this reissue speci?ca



stood what effect the alginic acid exerts on the adsorption of the terpenoid within such a concentration range to the SCL.



tion; matter printed in italics indicates the additions made by reissue.



Patent Document 1*] apanese Patent Application Laid-Open Publication No. 2002-332248



TECHNICAL FIELD



DISCLOSURE OF THE INVENTION



The present invention relates to an ophthalmic composition for a soft contact lens (hereinafter referred to as an “SCL”), in



Problems to be Solved by the Invention



which the adsorption of a terpenoid to an SCL is suppressed. The present invention also relates to a method for suppressing the adsorption of a terpenoid to an SCL. Furthermore, the



An object of the present invention is to solve the problems of the prior art as described above. Speci?cally, the object of the present invention is to provide an ophthalmic composition



present invention relates to a method for providing, to an



ophthalmic composition for an SCL comprising a terpenoid, an effect of suppressing the adsorption of a terpenoid to an SCL.



for an SCL, in which the adsorption of a terpenoid to an SCL 20



tion for an SCL containing a terpenoid, an effect of suppress



BACKGROUND ART



Because SCLs are made of materials having a high water content and ?exibility, they can provide a more comfortable ?t for wearers, and can be worn for a long period of time



is suppressed. The object of the present invention is also to provide a method for providing, to an ophthalmic composi



25



ing the adsorption of a terpenoid to an SCL. Furthermore, the object of the present invention is to provide a method for suppressing the adsorption of a terpenoid to an SCL.



Means for Solving the Problems



compared with hard contact lenses. Therefore they have been widely used. With the increase in the number of SCL users,



recently, ophthalmic compositions for SCL (including eye drops and eye washes that can be used when wearing SCLs,



As a result of intensive studies for solving the problems 30



wetting and rewetting drops for SCL, SCL care solutions, and the like) containing various components have also been pro



alginic acid and/or a salt thereof together with a terpenoid, it is possible to suppress the adsorption of the terpenoid to an SCL and exert effectively useful effects brought by the terpe noid. The present invention has been completed based on this



posed. Of these compositions, ophthalmic compositions for SCL comprising a terpenoid such as menthol or camphor have attracted attention, because they are expected to have an



35



effect of alleviating stimulation, thus reducing discomfort, or providing a cool and refreshing feeling. However, SCLs have a speci?c problem in that terpenoids adsorb to the SCLs. When terpenoids adsorb to and deposit on an SCL, the SCL may be deformed, and this sometimes



Speci?cally, the present invention provides an ophthalmic



40



ing while wearing, such as a foreign-body feeling or discom fort. For this reason, when a terpenoid is added to ophthalmic



It has hitherto been reported that the addition of a surfactant is effective for reducing the adsorption of a terpenoid to an SCL. When a surfactant is added, however, defects such as



?nding and by making further improvements. composition for SCL as follows. Item 1: An ophthalmic composition for a soft contact lens



causes a decrease in wettability, or an adverse affect on feel



compositions for SCL (including eye drops and eye washes that can be used when wearing SCLs, wetting and rewetting drops for SCL, SCL care solutions, and the like), it is essential to suppress the adsorption of the terpenoid.



described above, the present inventors found that by using



45



comprising Component (A) 0.005 to 0. l% by weight of a terpenoid, and Component (B) alginic acid and/or a salt thereof. Item 2: The ophthalmic composition for a soft contact lens according to Item 1, wherein Component (A) is at least one member selected from the group consisting of menthol, cam



phor and menthone. Item 3: The ophthalmic composition for a soft contact lens



according to Item 1, which contains 0.005 to 0.5% by weight



of Component (B). 50



Item 4: The ophthalmic composition for a soft contact lens



coloring of the resulting ophthalmic composition for SCL can



according to Item 1, which contains 5 to 50,000 parts by



be caused depending on the type or proportion of the surfac tant; there can also be disadvantages such as dif?culty in



weight of Component (B) per 100 parts by weight of Com



ponent (A).



handling during production because of bubbling. Under such circumstances, the development of a novel technique for sup pressing the adsorption of a terpenoid to an SCL has been demanded. On the other hand, alginic acid forms gel (becoming more viscous) by being partially cross-linked with a divalent or higher valent cation such as a Ca2+ ion, and it is already recognized that the alginic acid is an available component in



55



solution as 1.



60



the ophthalmic ?eld (see, for example, Patent Document 1). ing on an ocular mucosa are contacted with the alginic acid to



Item 6: The ophthalmic composition for a soft contact lens according to Item 1, which is an eye drop. Item 7: The ophthalmic composition for a soft contact lens according to Item 1, which is an ophthalmic composition used for a silicone hydrogel soft contact lens. The present invention also provides a use as follows. Item 8-1: A use of a composition comprising Component



Furthermore, it has also been found that when an eye drop comprising alginic acid is applied to an eye, Ca2+ ions exist



make the eye drop gel (become more viscous) on the ocular mucosa, and therefore the alginic acid is useful for improving



Item 5: The ophthalmic composition for a soft contact lens according to Item 1 , which has more than 1 value, de?ning the osmotic pressure of a 0.9 w/v % aqueous sodium chloride



65



(A) 0.005 to 0.1% by weight of a terpenoid and Component (B) alginic acid and/or a salt thereof for the manufacture of an ophthalmic composition for a soft contact lens.
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Item 9-1: The use according to Item 8-1, wherein Compo nent (A) is at least one member selected from the group



Item 21: The method according to Item 15, wherein the ophthalmic composition for a soft contact lens is an oph thalmic composition used for a silicone hydrogel soft contact lens. Item 22: The method according to Item 15, which is a method for suppressing the adsorption of a terpenoid to a soft contact lens in applying an eye drop or washing eyes, and



consisting of menthol, camphor and menthone. Item 10-1: The use according to Item 8-1, wherein the



proportion of Component (B) in the ophthalmic composition for a soft contact lens is 0.005 to 0.5% by weight. Item 11-1: The use according to Item 8-1, wherein the



composition contains 5 to 50,000 parts by weight of Compo nent (B) per 100 parts by weight of Component (A).



which comprises a step of applying the ophthalmic compo sition for a soft contact lens to an eye wearing a soft contact



Item 12-1: The use according to Item 8, wherein the com



lens. Furthermore, the present invention provides a method for providing an effect of suppressing the adsorption of a terpe noid. Item 23: A method for providing, to an ophthalmic com



position has more than 1 value, de?ning the osmotic pressure of a 0.9 w/v % aqueous sodium chloride solution as 1.



Item 13-1: The use according to Item 8-1, wherein the ophthalmic composition for a soft contact lens is an eye drop. Item 14-1: The use according to Item 8-1, wherein the ophthalmic composition for a soft contact lens is an oph thalmic composition used for a silicone hydrogel soft contact lens. Item 8-2: The use of Component (A) a terpenoid and Com ponent (B) alginic acid and/or a salt thereof for the manufac ture of an ophthalmic composition for a soft contact lens that



position for a soft contact lens that contains a terpenoid, an



effect of suppressing the adsorption of a terpenoid to a soft



contact lens, which comprises a step of mixing Component (B) alginic acid and/or a salt thereof with an ophthalmic composition for a soft contact lens that contains Component 20



contains Component (A) 0.005 to 0.1% by weight of a terpe noid and Component (B) alginic acid and/or a salt thereof. Item 9-2: The use according to Item 8-2, wherein Compo nent (A) is at least one member selected from the group



ponent (A) is at least one member selected from the group



consisting of menthol, camphor and menthone. 25



consisting of menthol, camphor and menthone.



nent (B) becomes 0.005 to 0.5% by weight. Item 26: The method according to Item 23, wherein Com ponent (B) is added so that its ratio becomes 5 to 50,000 parts



proportion of Component (B) in the ophthalmic composition 30



Component (B) has more than 1 value, de?ning the osmotic 35



sodium chloride solution as 1.



Item 13-2: The use according to Item 8-2, wherein the ophthalmic composition for a soft contact lens is an eye drop. Item 14-2: The use according to Item 8-2, wherein the ophthalmic composition for a soft contact lens is an oph thalmic composition used for a silicone hydrogel soft contact lens.



Furthermore, the present invention provides a method for suppressing the adsorption of a terpenoid as follows. Item 15: A method for suppressing the adsorption of a terpenoid to a soft contact lens, comprising a step of contact ing an ophthalmic composition for a soft contact lens that contains Component (A) 0.005 to 0.1% by weight of a terpe noid and Component (B) alginic acid and/or a salt thereof



by weight per 100 parts by weight of Component (A) in the ophthalmic composition for a soft contact lens. Item 27: The method according to Item 23, wherein the ophthalmic composition for a soft contact lens containing



50,000 parts by weight of Component (B) per 100 parts by weight of Component (A). Item 12-2: The use according to Item 8-2, wherein the ophthalmic composition for a soft contact lens has more than 1 value, de?ning the osmotic pressure of a 0.9 w/v % aqueous



Item 25: The method according to Item 23, wherein Com ponent (B) is added to the ophthalmic composition for a soft contact lens in such a manner that the proportion of Compo



Item 10-2: The use according to Item 8-2, wherein the



for a soft contact lens is 0.005 to 0.5% by weight. Item 11-2: The use according to Item 8-2, wherein the ophthalmic composition for a soft contact lens contains 5 to



(A) 0.005 to 0.1% by weight of a terpenoid. Item 24: The method according to Item 23, wherein Com



40



pressure of a 0.9 w/v % aqueous sodium chloride solution as 1.



Item 28: The method according to Item 23, wherein the ophthalmic composition for a soft contact lens is an eye drop. Item 29: The method according to Item 23, wherein the ophthalmic composition for a soft contact lens is an oph thalmic composition used for a silicone hydrogel soft contact lens. Effects of the Invention
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In the ophthalmic composition for SCL of the present invention, the adsorption of a terpenoid to an SCL is sup



pressed, thereby suppressing the distortion of the shape of the



SCL, and improving the wettability, reducing foreign-body



with a soft contact lens.



feeling and discomfort to improve the feeling during wear. Additionally, the ophthalmic composition for SCL of the



Item 16: The method according to Item 15, wherein Com ponent (A) is at least one member selected from the group



terpenoid to an SCL can be suppressed without using a sur



50



present invention has an advantage in that the adsorption of a



consisting of menthol, camphor and menthone. Item 17: The method according to Item 15, wherein the



55



factant, or by using only a small amount of a surfactant. Furthermore, alginic acid and/or a salt thereof contained in



proportion of Component (B) in the ophthalmic composition



the ophthalmic composition for SCL of the present invention



for a soft contact lens is 0.005 to 0.5% by weight. Item 18: The method according to Item 15, wherein the ophthalmic composition for a soft contact lens contains 5 to



have a property that if they are applied to an ocular mucosa,



50,000 parts by weight of Component (B) per 100 parts by weight of Component (A).



they are contacted with Ca2+ ions existing on the ocular mucosa to form a gel. Accordingly, in the ophthalmic com 60



a long period of time, thereby more effectively producing the useful effects inherent in the terpenoid (for example, effects



Item 19: The method according to Item 15, wherein the ophthalmic composition for a soft contact lens has more than 1 value, de?ning the osmotic pressure of a 0.9 w/v % aqueous sodium chloride solution as 1.



Item 20: The method according to Item 15, wherein the ophthalmic composition for a soft contact lens is an eye drop.



position for SCL of the present invention, the effect of gela tion allows the terpenoid to remain on the ocular mucosa for



of alleviating stimulation to reduce discomfort, or of produc 65



ing a cool and refreshing feeling). Still further, by using the method for suppressing the adsorption of a terpenoid of the present invention, the adsorp
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tion of a terpenoid to an SCL can be readily suppressed.



referred to as “G”), which is a block copolymer in which



Therefore, the method of the present invention is useful for being used for an eye drop or washing eyes in wearing the SCLs, or caring the SCLs.



homopolymer fractions of mannuronic acid (MM fractions), homopolymer fractions of guluronic acid (GG fractions) and fractions of the randomly arranged mannuronic acid and guluronic acid (MG fractions) are randomly bonded.



BEST MODE FOR CARRYING OUT THE INVENTION



position ratio of mannuronic acid to guluronic acid (M/G ratio; molar ratio) is not particularly limited. For example,



effectively exerting the effects brought by a terpenoid when



For the alginic acid used in the present invention, the com



(I) Ophthalmic Composition for SCL The ophthalmic composition for SCL of the present inven tion comprises Component (A) a terpenoid (that may be sim ply referred to as Component (A) herein). The terpenoid used in the present invention is not particu larly limited so long as it is pharmacologically or physiologi cally acceptable, and can be used in the ophthalmic ?eld. Speci?c examples of the terpenoid include menthol, men
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tively suppressing the adsorption of Component (A) to an SCL in the ophthalmic composition for SCL of the present



thone, camphor, bomeol, geraniol, cineol, citronellol, car vone, anethole, eugenol, linalyl acetate, and the like. These compounds may be in any form, such a d-form, an l-form or a dl-form. Also, in the present invention, an essential oil containing the compound as described above may be used as



alginic acid with an M/G ratio ranging from 0.4 to 4.0 is widely used. The smaller the MG ratio, the more gelation of the composition tends to be initiated. It is desirable that the MG ratio be 2.5 or less, preferably 2.0 or less, more prefer ably 1.6 or less, from the viewpoint of improvement in the retention of the terpenoid or other pharmacologically active ingredients on application sites. In particular, from the view point of further improvement in the effect that is more effec



20



invention, it is desirable to use alginic acid having an M/G ratio ranging preferably from 0.4 to 2 .0, more preferably from 0.5 to 1.6, and particularly preferably from 1.0 to 1.6. In the present invention, the MG ratio is a value calculated by



the terpenoid. Examples of such an essential oil include, for



dividing alginic acid into block units, fractionating them, and



example, eucalyptus oil, bergamot oil, pepper mint oil, cool mint oil, spearmint oil, mentha oil, fennel oil, cinnamon oil,



quantifying each of them; it is speci?cally determined in



Of these terpenoids, menthol, menthone, camphor,



accordance with the method described in A. Haug et al., Carbohyd. Res. 32 (1974), p. 217-225. In the alginic acid used in the present invention, the ratio of



bomeol, geraniol, and linalyl acetate are preferable, and the examples of the essential oil containing them include berga



particularly limited, and may be appropriately selected



25



rose oil, and the like.



mot oil, cool mint oil, mentha oil, rose oil and the like. Menthol, camphor, menthone, geraniol and bomeol are more



the MM fraction, the GG fraction and the MG fraction is not 30



preferable, and the examples of the essential oil containing



In the present invention, alginic acid with a molecular weight ranging from low to high can be appropriately used.



them include cool mint oil, mentha oil, rose oil and the like.



Menthol, camphor and menthone are particularly preferable, and the examples of the essential oil containing them include



depending on the application or the form of the aqueous



composition. The salts of the alginic acid are not speci?cally limited so



cool mint oil, mentha oil and the like. In the ophthalmic



long as they are pharmacologically or physiologically accept able. Speci?cally, examples of the usable salts of the alginic



composition for SCL of the present invention, particularly, the effect of suppressing the adsorption of these terpenoids to



ammonium salt, and the like. The salts of the alginic acid may
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acid include sodium salt, potassium salt, triethanol amine salt,



contact lenses can be particularly effectively exerted. The terpenoids described above can be used alone or in any com bination of two or more types thereof.



The proportion of Component (A) as described above may be from 0.005 to 0.1% by weight based on the total weight of the ophthalmic composition for SCL of the present invention. By containing the terpenoid within such a range, the oph thalmic composition for SCL of the present invention can effectively exert the effect of suppressing the adsorption of the terpenoid to the SCL. If the proportion of Component (A) is 0.001% by weight or less, as shown in the Comparative Examples below, it tends to fail to exert the effect of suppress ing the adsorption of the terpenoid to the SCL. The range of



be used alone or in any combination of two or more types 40



thereof.



In the ophthalmic composition for SCL of the present invention, a single type of alginic acid or a salt thereof may be used, and any two or more types of alginic acid and a salt



thereof may be used. In particular, alginic acid, sodium algi 45



nate and potassium alginate are water-soluble, and are pref erably used in the present invention. In the ophthalmic composition for SCL of the present



invention, from the viewpoint of more-effectively suppress ing the adsorption of Component (A) to an SCL, the ratio of 50



Component (B) to Component (A) can be selected as follows. It is desirable that based on 100 parts by weight of the total



the total proportion of Component (A) is preferably from 0.01



weight of Component (A), the total weight of Component (B)



to 0.08% by weight, more preferably from 0.02 to 0.08% by



is from 5 to 50,000 parts by weight, preferably from 10 to 8,000 parts by weight, more preferably from 20 to 5,000 parts by weight, further more preferably from 20 to 2,000 parts by



weight, particularly preferably from 0.025 to 0.075% by weight in the ophthalmic composition for SCL. The ophthalmic composition for SCL of the present inven



55



weight, and particularly preferably from 50 to 2,000 parts by weight. By selecting the ratio of Component (B) to Compo



tion comprises Component (B) alginic acid and/ or a salt thereof (which may be simply referred to as Component (B)



nent (A) as described above, it is possible to enhance the suppression in the adsorption of terpenoid to an SCL, and the



herein), together with the speci?ed proportion of Component (A) as described above. By adding Component (B), it is possible that the adsorption of the speci?ed proportion of



60



Additionally, the proportion of Component (B) in the oph thalmic composition for SCL of the present invention is not particularly limited, and can be appropriately selected



Component (A) to an SCL can be effectively suppressed, and



useful effects brought by Component (A) can be effectively exerted. The alginic acid is a polysaccharide composed of mannu ronic acid (which may be hereinafter simply referred to as



“M”) and guluronic acid (which may be hereinafter simply



improvement of sense of use.



depending on the types of Components (A) and (B) used, the 65



ratio of Components (A) to (B), the application or form of the composition and the like. As an example of the proportion of



Component (B), the total proportion of Component (B) of
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from 0.005 to 0.5% by weight, preferably from 0.01 to 0.25% by weight, and more preferably from 0.02 to 0.1% by weight based on the total weight of the ophthalmic composition for



weight; when an epsilon-aminocaproic acid is used, it may



be, for example, from 0.005 to 10% by weight, preferably



SCL are listed.



thereof is used, it may be, for example, from 0.005 to 10% by



The ophthalmic composition for SCL of the present inven tion may further contain a buffer agent. By adding the buffer agent, the adsorption of Component (A) to the SCL may be more effectively suppressed. The buffer agents that can be added to the ophthalmic composition for SCL of the present



weight, preferably from 0.01 to 5% by weight. The ophthalmic composition for SCL of the present inven



invention are not particularly limited so long as they are



sition.



from 0.01 to 5% by weight; and when an aspartic acid or a salt



tion is in the state of liquid or gel, and preferably is in the state



of liquid. Ophthalmically acceptable water, preferably puri ?ed water or extrapure water is used as a base of the compo



pharmacologically or physiologically acceptable. Examples



The pH of the ophthalmic composition for SCL of the



of the buffer agent include boric acid buffer agents, phospho ric acid buffer agents, carbonic acid buffer agents, citric acid buffer agents, acetic acid buffer agents, epsilon-aminocaproic



present invention is not particularly limited, so long as it is within a pharmacologically or physiologically acceptable



acid, aspartic acid, salts of aspartic acid, and the like. These



present invention may be, for example, in a range of from 5 to 9, preferably from 5 .5 to 8.5, and more preferably from 6 to 8. When the pH range of the composition for a contact lens of the present invention is adjusted to the range described above,



range. The pH of the ophthalmic composition for SCL of the



buffer agents may be used in combination. Preferable buffer



agents include boric acid buffer agents, phosphoric acid buffer agents, carbonic acid buffer agents and citric acid



buffer agents. Particularly preferable buffer agents include boric acid buffer agents, citric acid buffer agents and phos phoric acid buffer agents. Examples of the boric acid buffer



the effect of suppressing the adsorption of Component (A) to 20



agent include salts of boric acid, such as alkali metal salts of boric acid and alkaline earth metal salts of boric acid.



Examples of the phosphoric acid buffer agent include salts of phosphoric acid such as alkali metal salts of phosphoric acid and alkaline earth metal salts of phosphoric acid. Examples of the citric acid buffer agent include citric acid alkali metal salts, citric acid alkaline earth metal salts, and the like. Hydrates of boric acid salts and phosphoric acid salts may be used as the boric acid buffer agent and the phosphoric acid



25



the SCL can be more effectively exerted. Additionally, if the pH is within the above-mentioned range, the composition can be safely applied to eyes or lenses, and ophthalmic prepara tions therefrom can be practically used. Further, the ratio of osmotic pressure of the ophthalmic composition for SCL of the present invention may be adjusted to a ratio within a range acceptable for living bodies, if nec



essary. An appropriate ratio of osmotic pressure depends on the application or the state of the composition, and generally, it may be from 0.2 to 1 .8. In order to more effectively suppress 30



the adsorption of a terpenoid to an SCL, however, it is desir



buffer agent, respectively. More speci?cally, examples



able that the ratio of osmotic pressure is more than 1, more



include boric acid or salts thereof (sodium borate, potassium



preferably from 1.1 to 1.6, particularly preferably from 1.1 to



tetraborate, potassium metaborate, ammonium borate, borax,



1.4.



In the ophthalmic composition for SCL of the present



and the like); phosphoric acid or salts thereof (disodium



hydrogen phosphate, sodium dihydrogen phosphate, potas sium dihydrogen phosphate, trisodium phosphate, dipotas



35



sium phosphate, calcium monohydrogen phosphate, calcium



invention, the ratio of osmotic pressure is de?ned as a ratio of osmotic pressure of a sample, calculated when an osmotic pressure of a 0.9 w/v % aqueous sodium chloride solution is



dihydrogen phosphate, and the like); carbonic acid or salts



regarded as 1, based on the Japanese Pharmacopoeia Four



thereof (sodium hydrogen carbonate, sodium carbonate, ammonium carbonate, potassium carbonate, calcium carbon



teenth Edition, and the osmotic pressure is measured in accor dance with the method for measuring osmotic pressure



40



ate, potassium hydrogen carbonate, magnesium carbonate,



(freeZing point depression method) described in the Japanese



and the like); citric acid or salts thereof (sodium citrate, potas



Pharmacopoeia. A standard solution for measuring a ratio of an osmotic pressure is prepared by drying sodium chloride



sium citrate, calcium citrate, sodium dihydrogen citrate, diso dium citrate, and the like); acetic acid or salts thereof (ammo nium acetate, potassium acetate, calcium acetate, sodium acetate, and the like); aspartic acid or salts thereof (sodium



(the Japanese Pharmacopoeia standard reagent) at 500 to 45



650° C. for 40 to 50 minutes, allowing it to cool in a desiccator



aspartate, magnesium aspartate, potassium aspartate, and the



(silica gel), precisely weighing out 0.900 grams thereof, dis solving it in puri?ed water, and precisely adjusting the



like), and the like. The buffer agent may be used alone or in



amount of the solution to 100 mL. Alternatively, a commer



any combination of two or more types thereof.



When the buffer agent is mixed in the ophthalmic compo sition for SCL of the present invention, the proportion of the buffer agent depends on the types of the buffer agent used and effects to be expected, and cannot be uniformly de?ned. For example, the total proportion of the buffer agent may be from 0.001 to 10% by weight, preferably from 0.1 to 5% by weight of the total weight of the ophthalmic composition for SCL.



50



tion) may be used.



55



The pH and the ratio of osmotic pres sure can be adjusted by a known method in the art using an inorganic salt, a polyhy dric alcohol, a sugar alcohol, a saccharide, or the like. The addition of a surfactant is useful for improving the



solubility of the mixed components including a terpenoid. However, depending on the types and concentration of the surfactant, it may cause problems such that the ophthalmic composition for SCL is colored, the surfactant itself may



More speci?cally, when a boric acid buffer agent or a phos



phoric acid buffer agent is used, the proportion of the buffer agent in the ophthalmic composition for SCL may be, for example, from 0.0001 to 10% by weight, preferably from



cially available standard solution for measuring a ratio of an osmotic pressure (0.9 w/v % aqueous sodium chloride solu
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adsorb to an SCL and adversely affect on the wearing com



0.01 to 5% by weight; when a carbonic acid buffer agent is



fort, or handling becomes difficult during production because



used, it may be, for example, from 0.001 to 5% by weight,



bubbling may increase. In order to avoid the above disadvan



preferably from 0.005 to 3% by weight; when a citric acid buffer agent is used, it may be, for example, from 0.001 to 5%



tages, the ophthalmic composition for SCL of the present



by weight, preferably from 0.005 to 3% by weight; when an acetic acid buffer agent is used, it may be, for example, from 0.001 to 5% by weight, preferably from 0.005 to 3% by



invention does not have to contain a surfactant. Even if it 65



contains a surfactant, however, when the total weight of the surfactant is 0.2% by weight or less of the total weight of the



ophthalmic composition for SCL, the disadvantages can be
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avoided and the solubility of the mixed components can be



improved. When the surfactant is added, the proportion



methyl cellulose, methyl cellulose, polyvinyl alcohol (com pletely or partially saponi?ed compound), polyvinyl pyrroli



thereof is preferably from 0.00001 to 0.2% by weight, more



done, and the like are listed.



Further, in order to prepare the ophthalmic composition for



preferably from 0.0001 to 0.1% by weight, particularly pref erably from 0.001 to 0.05% by weight. Preferable examples



SCL of the present invention into a desired form, various components and additives are appropriately selected and one type or any combination thereof may be mixed with the



of the surfactant include nonionic surfactants. Of these, poly oxyethylene (hereinafter may be referred to as “POE”), sor



ophthalmic composition for SCL of the present invention



bitan fatty acid esters (polysorbate 80, polysorbate 65, polysorbate 60, polysorbate 20, and the like), POE hardened



according to a conventional method, so long as the effects of the present invention are not impaired. Examples of the com



castor oils (POE hardened castor oil 5, POE hardened castor oil 10, POE hardened castor oil 20, POE hardened castor oil 40, POE hardened castor oil 50, POE hardened castor oil 60, and POE hardened castor oil 100) are preferable, andpolysor bate 80 and POE hardened castor oil 60 are particularly pref erable. Although the addition of a preservative is effective for



ponent and the additive include, for example, various addi tives described in Pharmaceutical Excipients Directory 2005



(edited by Japan Pharmaceutical Excipients Council). Typi cal additives are listed as follows.



Macrogol, poloxamer, poloxamine, alkyl diaminoethylg lycine, benzalkonium chloride, polyhexamethylene bigu anide hydrochloride, potassium chloride, sodium chloride, calcium chloride, magnesium sulfate, glycerin, propylene



providing a preservative effect to the ophthalmic composition for SCL, the preservative itself may sometimes adsorb to the



SCL, thereby adversely in?uencing on the wearing comfort.



glycol, sodium edetate, citric acid, trometamol, and the like 20 are listed.



In order to avoid the in?uence, the ophthalmic composition



The form or the application of the ophthalmic composition



for SCL of the present invention does not have to contain any preservative. Even if it contains a preservative, when the



for SCL of the present invention is not limited, as long as the composition is used so as to bring it into contact with an SCL.



proportion thereof is 0.1% by weight or less of the total



weight of the ophthalmic composition for SCL, the adverse



25



in?uence can be suppressed while the preservative effect can



be achieved. When the preservative is added, the proportion thereof is preferably from 0.00001 to 0.1% by weight, more



preferably from 0 to 0.01% by weight, particularly preferably from 0.0001 to 0.001% by weight. Examples of the preser vative include quaternary ammonium salts, paraben, sorbic acid, chlorhexidine, and the like. Of these, from the view points described above, preservatives having a weight aver age molecular weight of 1,500 or more are preferable, and



polyhexamethylene biguanide and/or salts thereof are par



30



and the eye washes for the SCL are preferable, from the viewpoints of easy use and useful effects (effects such a cool



sensation, a reduced feeling of the presence of a foreign body, and the like) caused by the terpenoid. A method forusing the ophthalmic composition for SCL of 35



ticularly preferable. So long as the effects of the present invention are not



impaired, the ophthalmic composition for SCL of the present invention may contain various components (including phar macologically active components and physiologically active



For example, eye drops for SCL (eye drops that can be applied to eyes wearing SCLs), eye washes for SCL (eye washes that can be used for eyes wearing SCLs), wetting and rewetting drops for SCL, SCL care solutions (disinfecting solutions for SCLs, storage solutions for SCLs, and washing and storage solutions for SCLs), and the like can be listed. The eye drops



40



components) in any combination, in addition to the compo



the present invention is not particularly limited, as long as it is a known method comprising a step of contacting the oph thalmic composition for SCL with an SCL. For example, in the case of an eye drop, the eye drop may be applied to the eyes in an appropriate amount before, during or just when wearing SCLs. In the case of an eye wash, the eye wash may also be used in an appropriate amount before, during or just when wearing SCL. In the case of a wetting and rewetting



nents as described above. The types of such components are



drop for an SCL, the wetting and rewetting drop may be used



not particularly limited, and for example, active ingredients



by contacting an appropriate amount thereof with an SCL on



contained in various medicines described in Nonprescription



45



Drug Manufacturing (Importing) Approval Stande 2000 Edition (under the supervision of Yakuji Shinsa Kenkyukai



use of the SCL. In the case ofa care agent for SCL, the care



agent may be used by contacting an appropriate amount thereof with the SCL.



(Pharmaceutical Examining Society)) can be listed. Speci?



The ophthalmic composition for SCL of the present inven



cally, the component used in the ophthalmic drug is as fol



tion can be used for any types of SCLs. Although the terpe noid tends to easily adsorb to SCLs, particularly to silicone



lows.
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Epinephrine, epinephrine hydrochloride, ephedrine hydro chloride, tetrahydrozoline hydrochloride, naphazoline hydrochloride, naphazoline nitrate, phenylephrine hydro chloride, methylephedrine hydrochloride, neostigmine meth ylsulfate, Zinc sulfate, Zinc lactate, allantoin, epsilon-ami nocaproic acid, lysozyme chloride, sodium azulene sulfonate, dipotassium glycyrrhiZinate, berberine chloride, berberine sulfate, diphenhydramine hydrochloride, chlorphe niramine maleate, retinol acetate, retinol palmitate, pyridox ine hydrochloride, ?avin adenine dinucleotide sodium, cyanocobalamin, panthenol, calcium pantothenate, sodium



hydrogel SCLs, according to the present invention, an effect of suppressing the adsorption can be effectively exerted to such type of the SCLs. For this reason, in one preferable embodiment of the present invention, a silicone hydrogel 55



starting compound (material). The ophthalmic composition for SCL of the present inven tion is prepared according to a known method. For example, 60



Component (A), Component (B) and, if necessary, other com ponents may be added to an aqueous solvent such as puri?ed water or physiological saline to desired concentrations, and



pantothenate, tocopherol acetate, aminoethylsulfonic acid (taurine), potassium aspartate, magnesium aspartate, a mix ture of magnesium aspartate and potassium aspartate, sul



famethoxazole, sul?soxazole, sulfamethoxazole sodium, sul?somidine sodium, glucose, sodium hyaluronate, sodium chondroitin sulfate, hydroxyethyl cellulose, hydroxypropyl



SCL is used. Herein, a silicone hydrogel SCL refers to an SCL produced using a silicone hydrogel as at least a part of the



performed according to a conventional method.



(II) Method for Suppressing the Adsorption of Terpenoid to 65



SCL The present invention also provides a method for suppress ing the adsorption of a terpenoid to an SCL. The method for
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12 Based on the measured concentrations of the terpenoid, the



suppressing the adsorption of a terpenoid to an SCL com



amount of the adsorption of the terpenoid (pg/SCL) was calculated and the percentage of prevented adsorption of the terpenoid (%) was obtained in accordance with the following



prises a step of contacting the ophthalmic composition for SCL described in Item (I) above (hereunder this composition may be referred to as the ophthalmic composition for SCL (I))



equations.



with a soft contact lens.



In the method for suppressing the adsorption of the present



Amount of adsorption ofterpenoid (ugSCl):{blank concentration of TRP (ug/mL)—concentration of TRP after test (ugmL)}>


invention, contacting of the ophthalmic composition for SCL (I) with an SCL may be performed according to a conven tional method depending on the form or the application of the



Percentage of suppressed adsorption of terpenoid



used composition. Speci?cally, the ophthalmic composition



(%):{1—(amount ofadsorption ofterpenoid in Example/amount of adsorption of terpenoid in Comparative Example corresponding to the Example)}>< 100



for SCL can be contacted with an SCL by using the oph thalmic composition for SCL according to the method for



using the ophthalmic composition for SCL (I). (III) Method for Providing Effect of Suppressing Adsorption



thalmic composition for SCL of Comparative Example 1, large amounts of menthol, camphor and cool mint oil (con



of Terpenoid to SCL



Further, from another viewpoint, the present invention pro vides a method for providing, to an ophthalmic composition for a soft contact lens that contains a terpenoid, an effect of



suppressing the adsorption of the terpenoid to a soft contact lens. The method for providing the effect of reducing the adsorption to the SCL of the present invention comprises a step of mixing Component (B) alginic acid and/or a salt



20



taining menthone) adsorbed on the SCL. On the other hand, in the ophthalmic composition for SCL of Example 1 in which alginic acid was added, the amounts of adsorption of menthol, camphor and cool mint oil (containing menthone) to the SCL were remarkably reduced. These results revealed that alginic acid has the effect of reducing the adsorption of a terpenoid to an SCL.



thereof with an ophthalmic composition for a soft contact lens



that contains 0.005 to 0.1% by weight of a terpenoid. In the methods of the present invention, the types and the



TABLE 1



25



proportions of Components (A) and (B), other mixed com



Mixed component (% by weight)



ponents are as described in the Item (I) Ophthalmic Compo sition for SCL (I).



Terpenoid



EXAMPLES
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0.005 i



Borax 35 Hydroxypropylmethyl



0.2



0.2



0.15



0.15



cellulose EDTA



0.03



0.03



Polyoxyethylene



0.05



0.05



0.05



0.05



hardened castor oil Poloxamer 407 40 Hydrochloric acid



Sodium hydroxide



Appropriate amount Appropriate amount Appropriate amount Appropriate amount



Puri?ed water



Appropriate amount Appropriate amount



Total amount



100 mL



Ratio ofosmotic pressure# 45 pH



1.2 7.2



Percentage of suppressed



ration; hydrous; main material: silicone hydrogel; soft con



100 mL



1.2 7.2



20.1



i



29.7



i



23.2



i



adsorption of 1—menthol (%) Percentage of suppressed



adsorption of d-camphor (%) Percentage of suppressed
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temperature (about 250 C.) for about 24 hours. Then, the SCL



adsorption of menthone (%) *Cool mint oil is a mixture ofpepper mint oil and menthol. #The ratio of osmotic pressure is represented as the calculated value de?ning an osmotic



was removed from the saline, and the moisture was wiped off



pressure ofa 0.9 w/v % aqueous sodium chloride solution as 1.



gently. To a highly hermetic and transparent glass vial, each 20 mL of ophthalmic compositions for SCL of Example 1 and Comparative Example 1 was added. The obtained SCL was



0.005



0.44 0.08 1.0



tact lens classi?cation: Group I) was used. Test Method Each SCL was soaked in 5 mL of saline de?ned in the Japanese Pharmacopoeia, and was allowed to stand at room



0.012 0.01



0.44 0.08 1.0



The ophthalmic compositions for SCL shown in Table 1 below (Example 1 and Comparative Example 1) were pre



(trade name “O2 OPTIX”, produced by Ciba Vision Corpo



0.012 0.01



Sodium chloride Potassium chloride Boric acid



Test Example 1



pared according to a conventional method. In this test, an SCL



Cool mint oil*



Comparative Example 1



0.05



present invention in more detail, but are not to be construed to



The following tests were conducted to examine the effect of alginic acid and/or a salt thereof on the adsorption of a terpenoid to an SCL. Material for Test



1—Menthol d-camphor



Example 1



Alginic acid



The following test examples and examples illustrate the limit the scope thereof.



Equation 1



The results are collectively shown in Table 1. In the oph



55



Test Example 2



soaked in each of the ophthalmic compositions for SCL, which was shaken at a frequency of 120 times/minute at 340



Ophthalmic compositions for SCL shown in Table 2 below



C. for about 24 hours, and the SCL was taken out. Then, the



(Example 2 and Comparative Example 2) were prepared, and



concentration of the terpenoid remaining in each ophthalmic composition for SCL after soaking the SCL (hereinafter



the effect of suppressing the adsorption of a terpenoid to an 60



referred to as a concentration of TRP after the test) was



measured using gas chromatography. A blank test was carried



SCL was evaluated. Speci?cally, ophthalmic compositions for SCL shown in Table 2 below (Example 2 and Comparative Example 2), and an SCL (trade name “DuraSoft Colors Tint



out in the same manner as above, except that an SCL was not



Green”; produced by Ciba Vision Corporation hydrous, main



soaked, and a concentration of the terpenoid remaining in each of the ophthalmic composition for SCL in the case where



material: phem?lcon A, soft contact lens classi?cation: Group III) were used to evaluate the effect of suppressing the



65



the SCL was not soaked (hereinafter referred to as a blank



adsorption of a terpenoid to an SCL using the same manner as



concentration of TRP) was measured.



that in Test Example 1 as described above.



US RE43,583 E The results are collectively shown in Table 2. Similarly to the results in Test Example 1 as described above, in the



TABLE 3



ophthalmic composition for SCL of Example 2 in .which . . . . alginic acid was mixed, the amounts of the adsorption of -



-



-



.



-



(% by weight)



menthol, camphor and cool mint oil (contaimng menthone) 5



I TerpenOid



TABLE 2



I



Mixed component



Comparative



(% by W?ig'ht)



Example 2



Example 2



0.03 0.03 0.015



0.03 0.03 0.015



1—menthol d-camphor Cool mint 011*



I



Example 3



d—borneol ' l



I



gem"



i



0.44



0.44



0.08



0.08



1-0 0_2



1-0 0_2



0.01



0.01



10 Potassium chloride Bone and Borax



0.05



i



Polysorbate 80



044 0.08 1'0



15 Hydrochloric acid Sodium hydroxide Puri?ed water



0.2



0.2



Appropriate amount Appropriate amount Appropriate amount Appropriate amount Appropriate amount Appropriate amount



Polysorbate 80 Hydrochloric acid



0.01 0.01 Appropriate amount Appropriate amount



Sodium hydrox1de



Appropriate amount Appropriate amount 20 Ratio ofosmotic pmssurae



Puri?ed water



Appropriate amount Appropriate amount



Total volume



100 mL



pH 100 mL -



0.005 0.005



0.05



0_44 0.08 1'0



-



0.005 0.005



Sodium chloride



Sodium chlorid6 Potassium chloride Bone acid



Total volume



Example 3



Alginic acid



Alginic acid



Borax



Comparative



I



were remarkably reduced.



Terpenoid



.



Mixed component



100 mL



1.2



12



7.2



7.2



100 mL



#



Ratlo Ofosmonc pmssum PH



1'2 7-2



Percentage of suppressed



35.7



12 7-2



i



#The ratio of osmotic pressure is represented as the calculated value de?ning an osmotic pressure ofa 0.9 w/v % aqueous sodium chloride solution as 1.



38.2



i



37.9



i



adsorption of 1—menthol (%)
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Percentage of suppressed



adsorption of d-camphor (%)



Test Example 4



Percentage of suppressed adsorption of menthone (%)



~



~ ~



~



The ophthalmic compositions for SCL shown in Table 4 :COOIH‘I‘HtO‘l ‘5 “I”me OfPIeppe‘m‘mO‘l and menthOI'



I



I



30 below (Examples 4 to 8 and Comparative Examples 4 to 8)



The ratio of osmotic pressure is represented as the calculated value de?ning an osmotic



I



pressure ofa 0.9 w/v % aqueous sodium chloride solution as i.



I



were prepared, and the effect of suppressing the adsorption of



a terpenoid to an SCL was evaluated. Speci?cally, ophthalmic



T651 Example 3 Th



hh 1



I



I I



f



compositions for SCL shown in Table 4 below (Examples 4 to



SCL h



e Op t a mlc composmons .Or



I



T M 3 35 8 and Comparative Examples 4 to 8), and SCLs (trade name



5 own In a e



“02 OPTIX”, producedby CibaVision Corporation; hydrous;



below (Example 3 and Comparative Example 3) were pre-



-



.



-



.



. .



.



main material: silicone hydrogel; soft contact lens classi?ca



pared, and the effect of suppressing the adsorption of a ter-



_



_G



I



d



1



h



ff



f



_



penoid to an SCL was evaluated. Speci?cally, the ophthalmic non' roupI )Were use tOIeVa uatet eIe eels O Suppressmg compositions for SCL Shown in Table 3 below (Example 3 the adsorption of a terpenoid to an SCL 1n the same manner as and Comparative Example 3), and SCLs (trade name “02 40 that 111 TeSt Example 1 as descnbed above~ ,,



'



'



'



'



u



u



u



OPTIX 5 PFOduFf? by Clba Vlslon corporatlons hydIrouss main material. silicone hydrogel, soft contact lens classi?ca-



u



0



As aresult, similarly to Test Examples 1 and 2 as described above, it was con?rmed that in the Ophthalmic compositions



tion: Group I) were used to evaluate the effect of suppressing . . . for SCL of Examples 4 to 8, the adsorption of menthol and the adsorption of a terpenoid to an SCL 1n the same manner as h t th SCL . k M d Th 1t that in Test Example 1 as described above. 45 camp or 0 e 15 Iremar a y suppresse ' ese Iresu S ~ was con?rmed that in ~ the ophthalmic ~ comAs a result, it



revealed that b y conta1n1n g 50 _ to 2000 P arts b y _we1 g ht of _ _ _



position for SCL of Example 3 in which alginic acid was



alglnlc and Per 100 Parts by welght Ofthe 10ml welght Ofthe



mixed, the amounts ofthe adsorption beomeol and geraniol



terpenoid, it is possible to obtain a better effect of suppressing



to the SCL were reduced.



the adsorption of a terpenoid to an SCL.



TABLE 4 Mixed component (weight %)



Terpenoid



1-menthol d-camphor



Comp.



Comp.



Comp.



Comp.



Comp.



Ex. 4



Ex. 4



Ex. 5



Ex. 5



Ex. 6



Ex. 6



Ex. 7



Ex. 7



Ex. 8



Ex. 8



0.008 0.001



0.008 0.004



0.008 0.004



0.008 0.004



0.008 0.004



0.008 0.004



0.008 0.004



0.008 0.004



0.016 0.008



0.016 0.008



Alginic acid



0.012



Sodium chloride Potassium chloride



0.44 0.08



f



Boric acid Borax



1.0



1.0



1.000



1.000



1.000



1.000



1.000



1.000



1.000



1.000



0.2



0.2



0.2



0.2



0.2



0.2



0.2



0.2



0.2



0.2



Hydroxypropyl



0.15



0.15



0.15



0.15



0.15



0.15



0.15



0.15



0.15



0.15



0.44 0.08



0.1



0.44 0.08



i



0.24



i



0.44 0.08



0.44 0.08



0.44 0.08



0.024



0.44 0.08



f



0.44 0.08



0.012



0.44 0.08



f



0.44 0.08



methylcellulose EDTA



0.03



0.03



0.03



0.03



0.03



0.03



0.03



0.03



0.03



0.03



Polysorbate 80



0.02



0.02



0.02



0.02



0.02



0.02



0.02



0.02



0.2



0.2



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



Hydrochloric acid



q.s.



Q.s.



US RE43,583 E TABLE 4-c0ntinued Mixed component



Comp.



(weight %)



Comp.



Comp.



Comp.



Comp.



Ex. 4



Ex. 4



Ex. 5



Ex. 5



Ex. 6



Ex. 6



Ex. 7



Ex. 7



Ex. 8



Ex. 8



Sodium hydroxide



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



Q.s.



Puri?ed water



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



100 mL 1.2



100 mL 1.2



100 mL 1.2



100 mL 1.2



100 mL 1.2



100 mL 1.2



100 mL 1.2



100 mL 1.2



100 mL 1.2



100 mL 1.2



7.2



7.2



7.2



7.2



7.2



7.2



7.2



7.2



7.2



7.2



Total volume Ratio ofosmotic



pressure# pH



#The ratio ofosmotic pressure is represented as the calculated value de?ning an osmotic pressure ofa 0.9 w/v % aqueous sodium chloride solution as l.



Test Example 5



Test Example 6 15



The ophthalmic compositions for SCL shown in Table 5 The ophthalmic compositions for SCL shown in Table 6 below (Examples 9 to 11, comparative Examples 9 to 11 and below [storage solutions for SCL (Example 12 and Compara CemParath/e Examples A and B) were Prepared, and the tive Example 12) and eye drops (Example 13 and Compara effeet Of suppressing the adsorption eta tel'PehOid t0 ah SCL tive Example 13)] were prepared. The effects of the oph was evaluated. Speci?cally, the ophthalmic compositions for 20 thalmic compositions for SCL on feeling in wearing an SCL SCL shown in Table below (Examples 9 t0 11, comparative (foreign-body feeling, and discomfort) were examined by Examples 9 to 11, and comparative Examples A and B), and conducting the experiment as described below. SCLs (trade name “02 OPTIX”, Predueed by Ciba Vision For eight test subjects wearing SCLs, each SCL was corporation; hydrous; math material? siheehe hydrogel; seft soaked in 2 mL of storage solutions for SCL of Example 12 contact lens classi?cation: Group I) were used to evaluate the 25 and Comparative Example 12 Shown in Table 7 below for 24 effeet Of suppressing the adsorption eta tel'PehOid t0 ah SCL hours. Then, the SCL taken out from the storage solution for in the same manner as that in Test Example 1 as described SCL of Example 12 or Comparative Example 12 was put in



above A Pereehtage efthe suppressed adsorption Of L'meh' thel in comparative Example A was ealethated aeeerdihg to the fenerhg equatleh~



each of the subjects’ right and left eyes. Furthermore, the eye drop of Example 13 shown in Table 7 was applied to the eye 30 on which the SCL treated with the storage solution for SCL of



Pm?ntag? ofsuppmss?d adsorption Oft?penoid (1%): {l-(amouiit ofadsorptioii of teipeiioid in COIHParattve Example



Example 12 was put. Also, similarly to the above, the eye drop of Comparative Example 13 shown in Table 7 was applied to



amoum Ofadsorption Ofter'



I



the eye on which the SCL treated with the storage solution for



p?nmd m comparative Example B)}X100 Equation 2 SCL of Comparative Example 12 was put. As the SCL, trade The results are shown in Table 5. From these results, it was 35 name “02 OPTIX”, produced by Ciba Vrsion Corporation;



con?rmed that when the proportion of L-menthol in the ophthalmic composition for SCL was 0.001% by weight, the



hydrous; main material: silicone hydrogel; soft contact lens classi?cation: Group I was used for four of all of the test effect of suppressing the adsorption of L-menthol to the SCL subjects, and “DuraSoft Colors Tint Green” (produced by was not obtained. On the other hand, it was con?rmed that Ciba Vision Corporation; hydrous; main material: phem?l only when the proportion of L-menthol in the ophthalmic 40 conA; soft contact lens classi?cation: Group III) was used for composition for SCL was 0.005% by weight or more, the other four test subjects. effect of suppressing the adsorption of L-menthol to the SCL After awhile, a feeling of the presence of a foreign-body



was obtained. These results revealed that in order to suppress and discomfort were evaluated by the test subjects using the the adsorption of a terpenoid to an SCL, it is necessary to set ophthalmic compositions for SCL and the results were scored the concentration of a terpenoid in an ophthalmic composi- 45 in accordance with the evaluation criteria shown in Table 6 tion for SCL to 0.005% by weight or more. below. TABLE 5 Mixed component (% by weight) Teipeiioid



l-nieiithol



Comp.



Comp.



Ex. B



Ex. 9



Ex. 9



Ex. 10



Ex. 10



0.001



0.001



0.005



0.005



0.01



0.01



Alginic acid



0.1



Sodium chloride Potassium chloride Boric acid Borax EDTA Polysorbate 80



0.4 0.05 0.5 0.55 0.01 0.05



Total volume Ratio ofosmotic



Comp.



Ex. A



100 mL 0.9



i



0.4 0.05 0.5 0.55 0.01 0.05 100 mL 0.9



0.1



0.7 0.05 0.5 0.55 0.01 0.05 100 mL 1.3



i



0.7 0.05 0.5 0.55 0.01 0.05 100 mL 1.3



0.1



i



Comp. Ex. 11



Ex. 11



0.01



0.01



0.1



i



0.7 0.05 0.5 0.55 0.01 0.05



0.7 0.05 0.5 0.55 0.01 0.05



0.4 0.05 0.5 0.55 0.01 0.05



0.4 0.05 0.5 0.55 0.01 0.05



100 mL 1.3



100 mL 1.3



100 mL 0.9



100 mL 0.9



PIBSSUI6# pH



7.7



Percentage of



0



7.9



7.7 5.2



7.9 i



7.7



7.9



7.7



8.5



i



7.0



7.9



suppressed adsorption of 1—menthol (%) #The ratio ofosmotic pressure is represented as the calculated value de?ning an osmotic pressure ofa 0.9 w/v % aqueous sodium chloride solution as l.
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TABLE 6 Judged



(“riteria for iudIgIement



Example 12



score



Foreign—body



Discomfort



3 points



Feel no foreign—body



Feel no discomfort



2 points 1 point



Feel little foreign—body Feel foreign—body



Feel little discomfort Feel discomfort



Comp. Ex. 12



Storage



Example



Storage



Mixed component



solution



13



solution



Comp. Ex. 13



(% by weight)



for an SCL



Eye drop



for an SCL



Eye drop



Borax



0.15



0.15



0.15



0.15



Hydrochloric acid Sodium hydroxide



q.s. q.s.



q.s. q.s.



q.s. q.s.



q.s. q.s.



Puri?ed water



q.s.



q.s.



q.s.



q.s.



100 mL 1.2



100 mL 1.2



100 mL 1.2



100 mL 1.2



The results are collectively shown in Table 7. The results 10 Total volume Ratio ofosmotic



revealed that the feeling of the presence of a foreign-body and discomfort were further apparently reduced and better wear ing comfort of an SCL could be obtained in the case of using



pressure# pH



7.2



Average Foreign— the storage solution for SCL of Example 12 and the eye drop body of Example 13, compared to the case using those of Com- 15 of judged



parative Examples 12 and 13. '7



Discomfort



7.2



7.2



7.2



3 points



1 point



3 points



1 point



#The ratio of osmotic pressure is represented as the calculated value de?ning an osmotic pressure ofa 0.9 w/v % aqueous sodium chloride solution as 1.



Example 12



Comp. Ex. 12



Storage solution for an SCL



Eye drop



Storage solution for an SCL



?igitchiild



8:835



8:835



0&5



Sodium chlorid?



0I6



0I6



0I6



0I6



25 mg solutlon for SCL (Example 22), a wettmg and rewettmg



Boric acid



0.8



0.8



0.8



0.8



solution (Example 23), and eye washes (Examples 24 and 25) were prepared.



Mixed component (% by weight) I I



Example 13



Comp. Ex. 20 13



Examljles 14 to 33



Eye drop



I



According to the formulations in Tables 8 to 10 below, eye



0&5



drops for SCL (Examples 14 to 21 and 26 to 33), a disinfect



TABLE 8 Mixed component (% by weight) Alginic acid Sodium chloride Potassium chloride



Example 14



15



16



17



0.05



0.05



0.05



q.s.



q.s.



q.s.



q.s.



0.08



0.08



0.08



0.08



0.1



18



19



20



21



22



0.01



0.05



0.05



0.05



0.01



q.s.



q.s.



q.s.



q.s.



0.08



0.08



0.08



0.08



q.s. 0.08



23 0.05 q.s. 0.08



Boric acid



1.0



1.0



1.0



1.0



1.0



1.0



1.2



1.1



i



i



Borax



0.2



0.2



0.2



0.2



0.2



0.2



0.25



0.25



i



i



Sodium hydrogenphosphate



i



i



i



i



i



i



i



i



0.2



0 2



Sodium



i



i



i



i



i



i



i



i



0.015



0.04



0.05



0.05



0.1



0.005



0.1



0.1



0.5



0.5



dihydrogenphosphate Sodium edetate



0.05



0.05



0.05



0.05



Sodium chondroitin sulfate



i



i



i



i



Sodium hyaluronate



i



i



i



i



i



i



i



0.005



Polyvinyl



i



i



i



i



i



i



i



i



0.08



i



i



i



i



i



i



i



0.07



0.07



i



0.02



0.05



0 05



0.05



i



i



0.05



Poloxamer 407



0.05



0.05



0.05



0.05



0.05



Polysorbate 80



i



i



i



0.05



0.05



1-menthol



0.012



0.004



0.015



0.015



0.01



0.003



0.005



0.005



d-camphor



0.01



0.01



0.01



0.005



f



i



i



i



Cool mint oil



0.005



0.004



f



i



i



i



i



i



i



i



i



i



i



i



i



0.003



f



i



i



0.001



alcohol



0.1 i



i 0.01



i



i 0.005



1.0



(GOHSENOL EG-05) Hydroxypropyl



0.2



0 5



0.05



0 1



methylcellulose (METOLOSE 65SH-4000) Hydroxyethyl cellulose



0 6



i



i



i



i



0.05



i



i



0.05



0.05



0.05



i



0.05



i



(Fuji Chemi HEC CF-V) Polyoxyethylene



hydrogenated castor oil 60



Geraniol



i



0.1



0.05



0.05



0.05



0.001



0.002 i



Borneol



i



i



i



i



0.003



f



i



i



i



i



Bergamot oil



i



i



i



i



i



i



i



0.002



f



0.001



Polyhexanide hydrochloride



Hydrochloric acid



i



i



i



i



i



i



i



i



0.0001



0.00008



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



US RE43,583 E TABLE 8-continued Mixed component



anmnle



(% by weight)



14



15



16



17



18



19



20



21



22



23



Sodium hydroxide Puri?ed water



q.s. q.s.



q.s. q.s.



q.s. q.s.



q.s. q.s.



q.s. q.s.



q.s. q.s.



q.s. q.s.



q.s. q.s.



q.s. q.s.



q.s. q.s.



100 mL 7.2



100 mL 7.2



100 mL 7.4



100 mL 6.5



100 mL 7.0



100 mL 7.5



100 mL 7.3



100 mL 7.5



100 mL 7.8



100 mL 6.0



1.2



1.1



1.1



0.9



1.1



1.1



1.2



1.3



1.0



0.7



Total volume pH Ratio ofosmotic pressure#



#The ratio ofosmotic pressure is represented as the calculated value de?ning an osmotic pressure ofa 0.9 w/v % aqueous sodium chloride solution as 1.



TABLE 9



TABLE 9-continued 15



Mixed component



Example



(% by weight) Alginic acid Sodium chloride Potassium chloride



Mixed component



24



25



0.05



0.05



Appropriate amount Appropriate amount 0.08 0.08



Example



(% by weight)



24



Poloxamer 407



0.05



0.05



i 0.005



0.05 0.01



i



0.003



20 Polysorbate 80 1—menthol



25



Boric acid



1.3



1.5



d-camphor



Borax



0.2



0.22



Hydrochloric acid



Appropriate amount Appropriate amount



* *



* *



Sodium hydroxide Puri?ed water



Appropriate amount Appropriate amount



Appropriate amount Appropriate amount



0.01 100 mL



100 mL



Sodium hydrogen phosphate SOdiuIn dihydrogen phosphate



Sodium edetate



0.05



Sodium chondroitin sulfate



0.05



i



Hydroxypropyl mam/10611111056



0.2



0.08



0'05



i



25



Total volume



pH Ratio of osmotic pressure#



72 1.1



72 1.1



(METOLOSE 65SH-4000) POlyOXy?thyl?n?



,



#The ratio of osmotic pressure is represented as the calculated value de?ning an osmotic



hydrog?nat?d casmr 011 60



pressure ofa 0.9 w/v % aqueous sodium chloride solution as 1.



TABLE 10 Example Mixed component (% by weight) Alginic acid Sodium chloride Potassium chloride



26



27



28



29



30



31



32



33



0.02 q.s. 0.08



0.03 q.s. 0.08



0.06 q.s. 0.08



0.08 q.s. 0.08



0.01 q.s. 0.08



0.10 q.s. 0.08



0.15 q.s. 0.08



0.20 q.s. 0.08



Boric acid



1.00



i



i



i



i



i



1.2



1.1



Borax



0.20



i



i



i



i



i



0.25



0.25



Sodium hydrogen phosphate



i



sodium dihydrogen phosphate



i



Sodium edetate



0.05



0.5 i



0.05



1.2



1.0



0.7



0.8



i



0.3



0.2



0.1



0.15



i



0.05



0.05



0.005



0.05



0.1



0.1



0.5



0.5



Sodium chondroitin sulfate



i



i



i



i



Sodium hyaluronate



i



i



i



i



i



Metolose 65SH-4000



Fuji Chemi HEC CF-V



Polyoxyethylene hydrogenated



0.2



0.0800



i



i



i



i



i



i



i



0.07



0.07



i



0.02



0.05



i



0.02



i



0.05



0.01



i



i



i



i



i i



0.1 i



i



0.005



i



0.5



0.6



i



i



0.1



castor oil 60 Poloxamer 407



Polysorbate 80



0.05



i



0.08



i



1-menthol



0.012



0.02



d-camphor



i



0.1



0.1



0.015



0.005



0.01



0.015



0.01



i



i



0.03



0.008



0.01



i



i



0.015



0.018



f



0.01



i



i



i



Geraniol



i



i



i



i



i



0.003



f



i



Borneol



i



i



i



i



0.005



f



i



Bergamot oil



i



i



i



i



i



i



i



Polyhexanide hydrochloride



i



0.002



i



i



i



i



i



i



0.00008



Hydrochloric acid



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



0.0001



q.s.



Sodium hydroxide



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



q.s.



pH



7.2



7.2



7.4



6.5



7.0



7.5



7.3



7.5



Ratio ofosmotic pressure#



1.2



1.1



1.1



1.2



1.1



1.1



1.2



1.3



#The ratio ofosmotic pressure is represented as the calculated value de?ning an osmotic pressure ofa 0.9 w/v % aqueous sodium chloride solution as l.



US RE43,583 E 21 The invention claimed is:



22 2. The method according to claim 1, Wherein the oph thalmic composition has an osmotic pressure of greater than



1. A method for suppressing adsorption of a terpenoid to a 1, Where the osmotic pressure of a 0.9 W/V % aqueous sodium soft contact lens comprising contacting the soft contact lens chloride solution is de?ned as l. 3. The method according to claim 1, Wherein the oph With an ophthalmic composition comprising 0.005 to 0.1% by 5 thalmic composition is an eye drop, and Wherein the soft weight of a terpenoid and 0.005 to 0.5% by weight of alginic contact lens is worn on the eye When contacted by the oph acid and/or a salt thereof Whereby the adsorption of the ter thalmic composition. penoid to the contact lens is suppressed and Wherein the 4. The method according to claim 1, Wherein the soft con terpenoid is at least one member selected from the group



consisting of menthol, camphor and menthone.



tact lens is a silicone hydrogel soft contact lens. *



*



*



*



*
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