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CLAIMS 

1. A preconcentrate consisting essentially of:  

a fatty acid oil mixture comprising at least 75% eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA), by weight of the fatty acid oil mixture, wherein the EPA and DHA 

are in a form chosen from ethyl ester and triglyceride; 

from about 0.5% to about 40% of at least one nonionic surfactant, by weight relative to 

the total weight of the preconcentrate, wherein the at least one nonionic surfactant is chosen 

from macrogol cetyl ethers, macrogol stearyl ethers, macrogol 15 hydroxystearates, macrogol 

lauryl ethers, macrogol oleyl ethers, poloxamers, polyoxyl castor oils, polyoxyl hydrogenated 

castor oils, sorbitan esters, polyoxyethylene sorbitan esters, and mixtures thereof; and, 

optionally, at least one co-surfactant, at least one pharmaceutically-acceptable solvent, 

at least one antioxidant, and/or at least one excipient. 

2. The preconcentrate according to claim 1, wherein of the at least 75% EPA and 

DHA of the fatty acid oil mixture, at least 95% is EPA. 

3. The preconcentrate according to claim 1, wherein of the at least 75% EPA and 

DHA of the fatty acid oil mixture, at least 95% is DHA. 

4. The preconcentrate according to claim 1, wherein the fatty acid oil mixture 

comprises at least 90% omega-3 fatty acids, by weight of the fatty acid oil mixture. 

5. The preconcentrate according to claim 4, wherein at least one of the omega-3 

fatty acids has a cis configuration. 

6. The preconcentrate according to claim 1, wherein the fatty acid oil mixture further 

comprises at least one other fatty acid other than EPA and DHA in a form chosen from ethyl 

ester and triglyceride. 

7. The preconcentrate according to claim 6, wherein the at least one other fatty acid 

is chosen from �-linolenic acid (ALA), heneicosapentaenoic acid (HPA), docosapentaenoic acid 
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(DPA), eicosatetraenoic acid (ETA), eicosatrienoic acid (ETE), stearidonic acid (STA), and 

mixtures thereof. 

8. The preconcentrate according to claim 6, wherein the at least one other fatty acid 

is chosen from linoleic acid, gamma-linolenic acid (GLA), arachidonic acid (AA), osbond acid, 

oleic acid, ricinoleic acid, erucic acid, and mixtures thereof. 

9. The preconcentrate according to claim 1, wherein the fatty acid oil mixture is 

derived from at least one oil chosen from marine oil, algae oil, plant-based oil, and microbial oil. 

10. The preconcentrate according to claim 9, wherein the marine oil is a purified fish 

oil. 

11. The preconcentrate according to claim 1, wherein the EPA:DHA weight ratio of 

the fatty acid oil mixture is chosen from the ranges of from about 1:10 to 10:1, from about 1:8 to 

8:1, from about 1:6 to 6:1, from about 1:5 to 5:1, from about 1:4 to 4:1, from about 1:3 to 3:1, 

from about 1:2 to 2:1, from about 1:1 to 2:1, and from about 1:2 to 1:3. 

12. The preconcentrate according to claim 1, wherein the at least one nonionic 

surfactant is chosen from polysorbate 20, polysorbate 40, polysorbate 60, polysorbate 80, and 

mixtures thereof. 

13. The preconcentrate according to claim 1, wherein the at least one nonionic 

surfactant is present in an amount chosen from the ranges of from about 10% to about 30% and 

from about 10% to about 25%, by weight relative to the total weight of the preconcentrate. 

14. The preconcentrate according to claim 13, wherein the at least one nonionic 

surfactant is present in an amount of about 20%, by weight relative to the total weight of the 

preconcentrate. 

15. The preconcentrate according to claim 1, wherein the at least one co-surfactant 

is present. 
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16. The preconcentrate according to claim 15, wherein the at least one co-surfactant 

is chosen from short chain alcohols, glycol ethers, pyrrolidine derivatives, 2-pyrrolidone, bile 

salts, and mixtures thereof. 

17. The preconcentrate according to claim 15, wherein the at least one co-surfactant 

is present in amount of from about 1% to about 10%, by weight relative to the total weight of the 

preconcentrate. 

18. The preconcentrate according to claim 1, wherein the ratio of fatty acid oil 

mixture:total surfactant is chosen from the ranges of from about 1:1 to about 200:1, from about 

1:1 to about 100:1, from about 1:1 to about 50:1, from about 1:1 to about 10:1, from about 1:1 to 

about 8:1, from about 1:1 to 6:1 from about 1:1 to about 5:1, from about 1:1 to about 4:1, and 

from about 1:1 to about 3:1. 

19. The preconcentrate according to claim 1, wherein the at least one 

pharmaceutically-acceptable solvent is present. 

20. The preconcentrate according to claim 19, wherein the at least one 

pharmaceutically-acceptable solvent is chosen from lower alcohols and polyols. 

21. The preconcentrate according to claim 1, wherein the at least one antioxidant is 

present. 

22. The preconcentrate according to claim 1, wherein the fatty acid oil mixture is 

present in a pharmaceutically-effective amount. 

23. The preconcentrate according to claim 1, wherein the preconcentrate is 

encapsulated in a gelatin capsule. 
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24. The preconcentrate according to claim 23, wherein the capsule fill content ranges  

from about 0.400 g to about 1.300 g, from about 0.600 g to about 1.200 g, or from about 0.800 g 

to about 1.000 g. 

25. The preconcentrate according to claim 21, wherein the at least one antioxidant is 

chosen from butylhydroxyanisoles (BHA) and �-tocopherol. 

26. A preconcentrate consisting essentially of: 

a fatty acid oil mixture comprising at least 75% eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA), by weight of the fatty acid oil mixture, wherein the EPA and DHA 

are in a form chosen from ethyl ester and triglyceride; 

from about 0.5% to about 40% of at least one nonionic surfactant, by weight relative to 

the total weight of the preconcentrate, wherein the at least one nonionic surfactant comprises 

Cremophor® EL; 

at least one co-surfactant chosen from short chain alcohols; and, 

optionally, at least one pharmaceutically-acceptable solvent, at least one antioxidant, 

and/or at least one excipient. 

27. A preconcentrate consisting essentially of: 

a fatty acid oil mixture comprising from about 80% to about 88% eicosapentaenoic acid 

(EPA) and docosahexaenoic acid (DHA), by weight of the fatty acid oil mixture, wherein the EPA 

and DHA are in ethyl ester form;  

from about 0.5% to about 40% of at least one nonionic surfactant, by weight relative to 

the total weight of the preconcentrate, wherein the at least one nonionic surfactant is chosen 

from polysorbate 20, polysorbate 80, and mixtures thereof; and, 

optionally, at least one co-surfactant, at least one pharmaceutically-acceptable solvent, 

at least one antioxidant, and/or at least one excipient. 

28. A preconcentrate consisting essentially of:  

a fatty acid oil mixture comprising from about 80% to about 88% eicosapentaenoic acid 

(EPA) and docosahexaenoic acid (DHA), by weight of the fatty acid oil mixture, wherein the EPA 

and DHA are in ethyl ester form; 
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from about 0.5% to about 40% of at least one nonionic surfactant, by weight relative to 

the total weight of the preconcentrate, wherein the at least one nonionic surfactant is chosen 

from polysorbate 20, polysorbate 80, and mixtures thereof;  

at least one co-surfactant comprising ethanol; and,

optionally, at least one pharmaceutically-acceptable solvent, at least one antioxidant, 

and/or at least one excipient. 

29. A drug delivery system chosen from a self-nanoemulsifying drug delivery system 

(SNEDDS), self-microemulsifying drug delivery system (SMEDDS), or self-emulsifying drug 

delivery system (SEDDS), wherein the drug delivery system comprises a preconcentrate 

consisting essentially of: 

a fatty acid oil mixture comprising from about 80% to about 88% eicosapentaenoic acid 

(EPA) and docosahexaenoic acid (DHA), by weight of the fatty acid oil mixture, wherein the EPA 

and DHA are in a form chosen from ethyl ester and triglyceride;  

from about 0.5% to about 40% of at least one nonionic surfactant, by weight relative to 

the total weight of the preconcentrate, wherein the at least one nonionic surfactant is chosen 

from macrogol cetyl ethers, macrogol stearyl ethers, macrogol 15 hydroxystearates, macrogol 

lauryl ethers, macrogol oleyl ethers, poloxamers, polyoxyl castor oils, polyoxyl hydrogenated 

castor oils, sorbitan esters, polyoxyethylene sorbitan esters, and mixtures thereof; and, 

optionally, at least one co-surfactant, at least one pharmaceutically-acceptable solvent, 

at least one antioxidant, and/or at least one excipient; 

wherein the preconcentrate forms an emulsion in an aqueous solution. 

30. The system according to claim 29, wherein the fatty acid oil mixture comprises at 

least 90% omega-3 fatty acids, by weight of the fatty acid oil mixture. 

31. The system according to claim 30, wherein at least one of the omega-3 fatty 

acids has a cis configuration. 

32. The system according to claim 29, wherein the fatty acid oil mixture further 

comprises at least one other fatty acid other than EPA and DHA in a form chosen from ethyl 

ester and triglyceride. 
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33. The system according to claim 32, wherein the at least one other fatty acid is 

chosen from �-linolenic acid (ALA), heneicosapentaenoic acid (HPA), docosapentaenoic acid 

(DPA), eicosatetraenoic acid (ETA), eicosatrienoic acid (ETE), stearidonic acid (STA), and 

mixtures thereof. 

34. The system according to claim 32, wherein the at least one other fatty acid is 

chosen from linoleic acid, gamma-linolenic acid (GLA), arachidonic acid (AA), osbond acid, oleic 

acid, ricinoleic acid, erucic acid, and mixtures thereof. 

35. The system according to claim 29, wherein the fatty acid oil mixture is derived 

from at least one oil chosen from marine oil, algae oil, plant-based oil, and microbial oil. 

36. The system according to claim 35, wherein the marine oil is a purified fish oil. 

  

37. The system according to claim 29, wherein the EPA:DHA weight ratio of the fatty 

acid oil mixture is chosen from the ranges of from about 1:10 to 10:1, from about 1:8 to 8:1, from 

about 1:6 to 6:1, from about 1:5 to 5:1, from about 1:4 to 4:1, from about 1:3 to 3:1, from about 

1:2 to 2:1, from about 1:1 to 2:1, and from about 1:2 to 1:3. 

38. The system according to claim 29, wherein the at least one nonionic surfactant is 

chosen from polysorbate 20, polysorbate 40, polysorbate 60, polysorbate 80, and mixtures 

thereof. 

39. The system according to claim 29, wherein the at least one nonionic surfactant is 

present in an amount chosen from the ranges of from about 10% to about 30% and from about 

10% to about 25%, by weight relative to the total weight of the preconcentrate. 

40. The system according to claim 39, wherein the at least one nonionic surfactant is 

present in an amount of about 20%, by weight relative to the total weight of the preconcentrate. 
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41. The system according to claim 29, wherein the at least one co-surfactant is 

present. 

42. The system according to claim 41, wherein the at least one co-surfactant is 

chosen from short chain alcohols, glycol ethers, pyrrolidine derivatives, 2-pyrrolidone, bile salts, 

and mixtures thereof. 

43. The system according to claim 41, wherein the at least one co-surfactant is 

present in an amount of from about 1% to about 10%, by weight relative to the total weight of 

the preconcentrate. 

44. The system according to claim 29, wherein the ratio of fatty acid oil mixture:total 

surfactant is chosen from the ranges of from about 1:1 to about 200:1, from about 1:1 to about 

100:1, from about 1:1 to about 50:1, from about 1:1 to about 10:1, from about 1:1 to about 8:1, 

from about 1:1 to 6:1 from about 1:1 to about 5:1, from about 1:1 to about 4:1, and from about 

1:1 to about 3:1. 

45. The system according to claim 29, wherein the at least one pharmaceutically-

acceptable solvent is present. 

46. The system according to claim 45, wherein the at least one pharmaceutically-

acceptable solvent is chosen from lower alcohols and polyols. 

47. The system according to claim 29, wherein the at least one antioxidant is 

present. 

48. The system according to claim 29, wherein the fatty acid oil mixture is present in 

a pharmaceutically-effective amount. 

49. The system according to claim 29, wherein the system is in the form of a gelatin 

capsule. 
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50. The system according to claim 49, wherein the capsule fill content ranges from 

about 0.400 g to about 1.300 g, from about 0.600 g to about 1.200 g, or from about 0.800 g to 

about 1.000 g. 

51. The system according to claim 47, wherein the at least one antioxidant is chosen 

from butylhydroxyanisoles (BHA) and �-tocopherol. 

52. The system according to claim 29, wherein the particle size of the emulsion 

ranges from about 150 nm to about 350 nm. 

53. The preconcentrate according to any one of claims 1, 4-12, 15-16, 21, and 23-25 

for use in the treatment of at least one health problem in a subject in need thereof wherein the 

at least one health problem is chosen from mixed dyslipidemia, dyslipidemia, 

hypertriglyceridemia, hypercholesterolemia, heart failure, and post myocardial infarction. 

54. The preconcentrate according to claim 53, wherein the at least one health 

problem is chosen from elevated triglyceride levels, non-HDL cholesterol levels, LDL cholesterol 

levels and/or VLDL cholesterol levels. 

55. The preconcentrate according to claim 53, wherein the preconcentrate is 

administered to a subject in need thereof once, twice, or three times per day. 

56. The preconcentrate according to claim 53, wherein the preconcentrate forms a 

self-nanoemulsifying drug delivery system (SNEDDS), self-microemulsifying drug delivery 

system (SMEDDS), or self-emulsifying drug delivery system (SEDDS) in an aqueous solution. 

57. A preconcentrate comprising: 

a fatty acid oil mixture comprising from about 25% to about 75% eicosapentaenoic acid 

(EPA) and docosahexaenoic acid (DHA), by weight of the fatty acid oil mixture, wherein the EPA 

and DHA are in a form chosen from ethyl ester and triglyceride; and 

from about 0.5% to about 40% of at least one nonionic surfactant, by weight relative to 

the total weight of the preconcentrate, wherein the at least one nonionic surfactant is chosen 
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from macrogol cetyl ethers, macrogol stearyl ethers, macrogol 15 hydroxystearates, macrogol 

lauryl ethers, macrogol oleyl ethers, poloxamers, polyoxyl castor oils, polyoxyl hydrogenated 

castor oils, sorbitan esters, polyoxyethylene sorbitan esters, and mixtures thereof; and, 

optionally, at least one co-surfactant, at least one pharmaceutically-acceptable solvent, 

at least one antioxidant, and/or at least one excipient. 

58. The preconcentrate according to claim 57, wherein the fatty acid oil mixture 

comprises from about 35% to about 75% EPA and DHA, by weight of the fatty acid oil mixture, 

from about 40% to about 70% EPA and DHA, by weight of the fatty acid oil mixture, from about 

40% to about 65% EPA and DHA, by weight of the fatty acid oil mixture, from about 40% to 

about 60% EPA and DHA, by weight of the fatty acid oil mixture, from about 40% to about 55% 

EPA and DHA, by weight of the fatty acid oil mixture, or from about 50% to about 55% EPA and 

DHA, by weight of the fatty acid oil mixture.

59. The preconcentrate according to claim 57, wherein the fatty acid oil mixture is 

derived from at least one oil chosen from marine oil, algae oil, plant-based oil, and microbial oil. 

60. The preconcentrate according to claim 59, wherein the marine oil is a purified fish 

oil. 

61. The preconcentrate according to claim 57, wherein the EPA:DHA weight ratio of 

the fatty acid oil mixture is chosen from the ranges of from about 1:10 to about 10:1, from about 

1:8 to about 8:1, from about 1:6 to about 6:1, from about 1:5 to about 5:1, from about 1:4 to 

about 4:1, from about 1:3 to about 3:1, from about 1:2 to about 2:1, from about 1:1 to about 2:1, 

and from about 1:2 to about 1:3. 

62. The preconcentrate according to claim 57, wherein the at least one nonionic 

surfactant is chosen from polysorbate 20, polysorbate 40, polysorbate 60, polysorbate 80, and 

mixtures thereof. 
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63. The preconcentrate according to claim 57, wherein: 

 the at least one nonionic surfactant comprises Cremophor® EL; and 

 the at least one co-surfactant is chosen from short chain alcohols. 

64. The preconcentrate according to claim 57, wherein the at least one co-surfactant 

is chosen from short chain alcohols, glycol ethers, pyrrolidine derivatives, 2-pyrrolidone, bile 

salts, and mixtures thereof. 

65. The preconcentrate according to claim 57, wherein: 

 the at least one nonionic surfactant comprises polysorbate 20; 

 the fatty acid oil mixture further comprises at least one other fatty acid comprising oleic 

acid; and 

 the at least one antioxidant is present. 

66. The preconcentrate according to claim 57, wherein the at least one antioxidant is 

present. 

67. The preconcentrate according to claim 57, wherein the preconcentrate is 

encapsulated in a gelatin capsule. 

68. The preconcentrate according to claim 67, wherein the capsule fill content ranges 

from about 0.400 g to about 1.300 g, from about 0.600 g to about 1.200 g, or from about 0.800 g 

to about 1.000 g. 

69. The preconcentrate according to claim 66, wherein the at least one antioxidant is 

chosen from butylhydroxyanisoles (BHA) and �-tocopherol. 

70. The preconcentrate according to claim 57, wherein: 

 the EPA and DHA are in ethyl ester form; and 

 the at least one nonionic surfactant is chosen from polysorbate 20, polysorbate 80, and 

mixtures thereof. 
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71. The preconcentrate according to claim 57, wherein the preconcentrate forms a 

self-nanoemulsifying drug delivery system (SNEDDS), self-microemulsifying drug delivery 

system (SMEDDS), or self-emulsifying drug delivery system (SEDDS) in an aqueous solution. 

72. A method for enhancing at least one parameter chosen from hydrolysis, 

solubility, bioavailability, absorption, and combinations thereof of eicosapentaenoic acid (EPA) 

and docosahexaenoic acid (DHA) comprising: 

 combining a fatty acid oil mixture comprising EPA and DHA in a form chosen from ethyl 

ester and triglyceride and at least one nonionic surfactant chosen from macrogol cetyl ethers, 

macrogol stearyl ethers, macrogol 15 hydroxystearates, macrogol lauryl ethers, macrogol oleyl 

ethers, poloxamers, polyoxyl castor oils, polyoxyl hydrogenated castor oils, sorbitan esters, 

polyoxyethylene sorbitan esters, and mixtures thereof; 

wherein the fatty acid oil mixture and the at least one nonionic surfactant form a 

preconcentrate consisting essentially of: 

the fatty acid oil mixture;  

 from about 0.5% to about 40% of the at least one nonionic surfactant, by weight relative 

to the total weight of the preconcentrate; and, 

optionally, at least one co-surfactant, at least one pharmaceutically-acceptable solvent, 

at least one antioxidant, and/or at least one excipient; and  

 administering the preconcentrate to a person. 

73. The method according to claim 72, wherein the fatty acid oil mixture comprises at 

least 75% eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), by weight of the fatty 

acid oil mixture. 

74. The method according to claim 72, wherein the fatty acid oil mixture comprises 

from about 25% to about 75% eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), 

by weight of the fatty acid oil mixture. 

75. The method according to claim 72, wherein the at least one nonionic surfactant is 

chosen from polysorbate 20, polysorbate 40, polysorbate 60, polysorbate 80, and mixtures 

thereof. 
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76. The method according to claim 72, wherein the at least one co-surfactant is 

present. 

77. The method according to claim 76, wherein the at least one co-surfactant is 

chosen from short chain alcohols, glycol ethers, pyrrolidine derivatives, 2-pyrrolidone, bile salts, 

and mixtures thereof. 

78. The method according to claim 73, wherein: 

the fatty acid oil mixture comprises from about 80% to about 88% eicosapentaenoic acid 

(EPA) and docosahexaenoic acid (DHA) by weight of the fatty acid oil mixture; and 

the at least one nonionic surfactant is chosen from polysorbate 20, polysorbate 80, and 

mixtures thereof. 

79. The method according to claim 73, wherein: 

the fatty acid oil mixture comprises from about 80% to about 88% eicosapentaenoic acid 

(EPA) and docosahexaenoic acid (DHA) by weight of the fatty acid oil mixture; 

the at least one nonionic surfactant is chosen from polysorbate 20, polysorbate 80, and 

mixtures thereof; and 

the at least one co-surfactant comprises ethanol. 

80. The method according to claim 72, wherein the preconcentrate forms a self-

nanoemulsifying drug delivery system (SNEDDS), self-microemulsifying drug delivery system 

(SMEDDS), or self-emulsifying drug delivery system (SEDDS) in an aqueous solution. 

81. The method according to claim 80, wherein the system comprises an emulsion 

with a particle size ranging from about 150 nm to about 350 nm. 

82. A preconcentrate consisting essentially of: 

 a fatty acid oil mixture comprising at least 75% eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA), by weight of the fatty acid oil mixture, wherein the EPA and DHA 

are in a form chosen from ethyl ester and triglyceride, and at least one other fatty acid; 
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 from about 0.5% to about 40% of at least one nonionic surfactant, by weight relative to 

the total weight of the preconcentrate, wherein the at least one nonionic surfactant is chosen 

from macrogol cetyl ethers, macrogol stearyl ethers, macrogol 15 hydroxystearates, macrogol 

lauryl ethers, macrogol oleyl ethers, poloxamers, polyoxyl castor oils, polyoxyl hydrogenated 

castor oils, sorbitan esters, polyoxyethylene sorbitan esters, and mixtures thereof; 

 at least one antioxidant; and, 

optionally, at least one co-surfactant, at least one pharmaceutically-acceptable solvent, 

and/or at least one excipient. 

83. The preconcentrate of claim 82, wherein: 

the fatty acid oil mixture comprises about 84% EPA and DHA, by weight of the fatty acid 

oil mixture; 

 the at least one nonionic surfactant comprises polysorbate 20; 

 the at least one other fatty acid comprises oleic acid; and  

 the at least one antioxidant comprises butylhydroxyanisoles (BHA).   


