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OMEGA-3 FATTY ACID ESTER COMPOSITIONS

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of priority from U.S. Provisional
Patent Application No. 61/618,161 filed March 30, 2012.

BACKGROUND

[0002] According to the World Health Organization’s (WHO) fact sheet on
Cardiovascular Diseases (CVDs), CVDs are the number one cause of death globally.
(Fact Sheet No. 317, September 2012 accessed at
(http://www.who.int/mediacentre/factsheets/fs317/en/index.html on January 31, 2013).
The WHO estimates that an estimated 17.3 million people died from CVDs in 2008,
representing 30% of all global deaths. Of these deaths, an estimated 7.3 million were due
to coronary heart disease (CHD) and 6.2 million were due to stroke. The WHO also
estimates that by 2030, almost 25 million people will die from CVDs, mainly from heart
disease and stroke. The Global Burden of Disease Study estimates that the developing
countries contributed 3.5 million of the 6.2 million global deaths from CHD in 1990.
(Murray CJL and Lopez AD. The Global Burden of Disease A Comprehensive
Assessment of Mortality and Disability from Disease, Injuries and Risk Factors in 1990
and Projected to 2020. Boston, Ma Harvard University Press; 1996). The projections
estimate that these countries will account for 7.8 million of the 11.1 million deaths due to
CHD in 2020. The developed countries are not immune to CHD. For example, in the
USA and Europe, CHD remains the largest single cause of death and disability. In 2005,
CHD caused approximately 1 of every 5 deaths in the USA. (Heron MP, et. al. Deaths
preliminary data for 2006. Natl. Vital. Stat. Rep. 2008; 56:1-52.) According to the
Centers for Disease Control and Prevention it is the leading cause of death in America.
Approximately 37% of people who develop a coronary event in a given year will die
from it. While major reductions in CVD related mortality have been achieved in Europe,
CVD still accounts for 54% of all deaths in women and 43% of all deaths in men.

[0003] CVD is associated with many risk factors. Of these risk factors,
hyperlipidemia (e.g., hypertriglyceridemia) and hypercholesterolemia are significant
indicators of CVD. As such, dietary supplements, nutraceuticals, and prescribed drugs
containing Omega-3 fatty acid esters, such as the ethyl esters of EPA and DHA, are
currently used for the treatment of CVD and, in particular, for the reduction of elevated
triglycerides.

[0004] However, administration of dietary supplements, nutraceuticals, and

prescribed drugs containing Omega-3 fatty acid esters presents significant challenges. For
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example, current dietary supplements, nutraceuticals, and prescribed drugs containing
Omega-3 fatty acid esters have variable absorption and efficacy when orally
administered. In particular, current compositions have a pronounced "food effect,” with
poor absorption when taken while fasting or with a low fat meal. When taken with fatty
foods, the absorption of Omega-3 fatty acid esters improves, due in part to the presence
of bile salts that are released in the stomach, which aid absorption of Omega-3 fatty acid
esters.

[0005] To overcome low absorption, patients can be dosed with compositions
having greater amounts of Omega-3 fatty acid esters, but there are practical limitations to
this approach due to the side effects that are commonly associated with such
compositions. The oxidative degradation of Omega-3 fatty acid esters that occurs over
time can result in an unpleasant aftertaste following administration, especially when
consumed in large quantities. Burping and stomach upset are further unpleasant side
effects associated with the consumption of Omega-3 fatty acid esters. Following
consumption, Omega-3 fatty acid esters tend to float on top of liquid contents in the
stomach, forming a layer that prevents the passage of small gas bubbles. When sufficient
gas has built up to overcome the surface tension of the oil layer, a person burps. The
burps usually contain a fishy taste and smell.

[0006] Accordingly, side effects associated with the administration of current
compositions comprising Omega-3 fatty acid esters (e.g., susceptibility to the food effect,
large doses to attain efficacy, and the resulting aftertaste, unpleasant smell, and burping)
are known to significantly reduce patient compliance.

[0007] While practicing a healthy lifestyle may reduce the incidence of CVD,
new therapeutic approaches to manage CVD are warranted. These new approaches might
include the discovery of new drugs or improve upon current medications used to treat
CVD. The discovery of new drugs, however, comes at a high price with no certainty of
eventual success. Accordingly, new or more efficient ways of delivering current
medications with a proven safety and efficacy profile should be developed. Thus, there is
a need for improved compositions comprising Omega-3 fatty acid esters, such as the
ethyl esters of EPA and DHA, that are less susceptible to food effect and which attain
high efficacy at lower doses. Ideally, such improved compositions would minimize or
eliminate an unpleasant smell and/or an unpleasant aftertaste, and/or burping in the
patient. Such an improved composition with reduced side effects would improve patient

compliance and more effectively treat the risk factors related to cardiovascular disease.

SUMMARY

[0008] In all of the embodiments provided herein, all of the compositions are free
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of Omega-3 free fatty acids. Provided herein, in certain embodiments, are compositions
comprising EPA and DHA esters in combination with at least one surface active agent. In
certain embodiments, the ratio of EPA ester to DHA ester is from more than 2:1 to not
more than 3.4:1. Certain embodiments provide for the ratio of the EPA ester to the DHA
ester to be from about 2:1 to about 3.4:1. Provided herein, in certain embodiments, are
compositions comprising at least one Omega-3 fatty acid ester and at least one surface
active agent. In certain embodiments, the Omega-3 fatty acid ester is selected from the
group consisting of hexadecatrienoic acid, a-linolenic acid, stearidonic acid,
eicosatrienoic acid, eicosapentaenoic acid, heneicosapentaenoic acid, docosapentenoic
acid, docosahexaenoic acid, tetracosapentenoic acid, tetracosahexaenoic acid, or
combinations thereof. Certain embodiments provide for compositions comprising the
ethyl ester derivative of said Omega-3 fatty acid ester, optionally in combination with at
least one surface active agent, at least one terpene, at least one antioxidant, or
combinations thereof. Certain embodiments also provide for combinations of different
Omega-3 fatty acid esters in ratios of from about 2:1 to about 3.4:1. Other embodiments
call for the ratio to be more than 2:1 to not more than 3.4:1. Typically, the ratio is about
2.4:1. Certain embodiments provide a method for treating a variety of conditions or
disorders that can be treated by administering said Omega-3 fatty acid esters in
compositions described herein comprising the described ratios, optionally with at least
one surface active agent, at least one terpene, at least one antioxidant, or combinations
thereof. The compositions described herein minimize several side effects found in
currently marketed compositions containing Omega-3 fatty acid esters that can deter a
human subject from complying with dosing regimen necessary to treat a condition or
disorder treatable by administration of Omega-3 fatty acid esters. In certain
embodiments, the bioavailability of said Omega-3 fatty acid esters when administered as
certain compositions described herein is substantially the same when administered with
or without food, i.¢., substantially independent of food effect, to a human subject in need
of such administration.

[0009] Thus, certain embodiments call for pharmaceutical compositions
comprising at least one Omega-3 fatty acid ester and at least one surface active agent;
wherein said at least one Omega-3 fatty acid ester comprises at least about 40% (wt/wt)
of the composition.

[0010] Certain embodiments call for pharmaceutical compositions comprising a
first Omega-3 fatty acid ester selected from the group consisting of hexadecatrienoic
acid, o-linolenic acid, stearidonic acid, eicosatrienoic acid, eicosapentaenoic acid,
heneicosapentaenoic acid, docosapentenoic acid, docosahexaenoic acid,

tetracosapentenoic acid, tetracosahexaenoic acid, and a second Omega-3 fatty acid ester
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selected from the group consisting of hexadecatrienoic acid, a-linolenic acid, stearidonic
acid, eicosatrienoic acid, eicosapentaenoic acid, heneicosapentaenoic acid,
docosapentenoic acid, docosahexaenoic acid, tetracosapentenoic acid,
tetracosahexaenoic, such that the first and second Omega-3 fatty acid esters selected are
different from each other and the ratio of the first and second Omega-3 fatty acid esters
are in a ratio of more than 2:1 to not more than 3.4:1 (first Omega-3 fatty acid
ester:second Omega-3 fatty acid ester); wherein the first and second Omega-3 fatty acid
esters combined comprise at least about 40% (wt/wt) of the composition and wherein said
composition is substantially free of active ingredients other than said Omega-3 fatty acid
esters.

[0011] Certain embodiments call for the use of at least one Omega-3 fatty acid
ester. Typically, the Omega-3 fatty acid ester is an ethyl ester.

[0012] Certain embodiments call for pharmaceutical compositions comprising at
least one Omega-3 fatty acid ester and at least one terpene; wherein said at least one
Omega-3 fatty acid ester comprises at least about 40% (wt/wt) of the composition and is
substantially free of active ingredients other than Omega-3 fatty acid esters. In certain
embodiments, the at least one Omega-3 fatty acid ester comprises about 40%, 45%, 50%,
55%, 60%, 65%, 70%, 75%, The terpene is typically, but not necessarily d-limonene. In
certain other embodiments, such compositions comprise natural orange-oil.

[0013] Certain embodiments provide for compositions comprising EPA ethyl
esters and DHA ethyl esters and at least one terpene, wherein the ratio of EPA:DHA is
about 2.4:1 and wherein said EPA and DHA ethyl esters combined comprise from about
40% (wt/wt) to about 95% (wt/wt) of said composition. In certain embodiments, the EPA
and DHA ethyl esters combined comprise about 40% (wt/wt) of said composition. The
terpene is typically, but not necessarily d-limonene. In certain other embodiments, such
compositions comprise natural orange-oil.

[0014] In embodiments comprising substantially pure d-limonene, the d-
limonene is from about 95% to about 98% pure. In certain embodiments, the
substantially pure d-limonene is at least 95%, 96%, 97% or 98% pure.

[0015] In certain embodiments, the Omega-3 fatty acid ester is selected from the
group consisting of at least one EPA ester, at least one DHA ester or combinations
thereof, and comprises at least one surface active agent. In certain embodiments, the at
least one EPA ester and at least one DHA ester is substantially pure. Certain
embodiments also provide for compositions comprising at least one EPA ester and at
least one DHA ester in ratios from about 2:1 to about 3.4:1, which are substantially free
of active ingredients other than Omega-3 fatty acid esters. Compositions comprising

other ratios are also described. Certain compositions can also be free of natural orange oil
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or d-limonene. In certain embodiments, the Omega-3 fatty acid esters comprise at least
40% of the composition. Typically, the Omega-3 EPA and DHA esters are ethyl esters.
Certain compositions described herein form micelles in an aqueous medium and are free
of food effect. Certain compositions, when administered with or without food, are
substantially free of food effect. Provided herein are also methods for treating
cardiovascular conditions or disorders using the compositions described. The
compositions described herein minimize or eliminate side effects when compared to the
administration of prior art compositions. Also provided are packaged compositions or
kits of the Omega-3 fatty acid esters comprising one or more unit dosage forms together
with instructions on using the compositions.

[0016] Accordingly, in at least one embodiment is provided, a pharmaceutical
composition comprising at least one EPA ester and at least one DHA ester in a weight to
weight ratio of more than about 2:1 to not more than about 3.4:1 (EPA:DHA) and at least
one surface active agent, wherein said EPA and DHA esters combined comprises from
about 40% to about 85% by weight of the composition. In certain such embodiments, the
EPA and DHA ethyl esters combined comprise about 50% (wt/wt) of said composition.

[0017] In at least one other embodiment is provided, a pharmaceutical
composition comprising at least one EPA ester and at least one DHA ester in a weight to
weight ratio from about 2:1 to about 3.4:1 (EPA:DHA) and at least one surface active
agent, wherein said EPA and DHA esters combined comprises from about 40% to about
85% by weight of the composition. In certain such embodiments, the EPA and DHA
ethyl esters combined comprise about 50% (wt/wt) of said composition.

[0018] In at least one other embodiment is provided, a pharmaceutical
composition comprising at least one EPA ester and at least one DHA ester in a weight to
weight ratio of more than 2:1 to not more than 3.4:1 (EPA:DHA) and at least one surface
active agent, wherein said EPA and DHA esters combined comprises from about 40% to
about 85% by weight of the composition. In certain such embodiments, the EPA and
DHA ethyl esters combined comprise about 50% (wt/wt) of said composition.

[0019] In at least one other embodiment is provided, a pharmaceutical
composition comprising at least one EPA ester and at least one DHA ester in a weight to
weight ratio of more than 2:1 to not more than 3.4:1 (EPA:DHA) and at least one surface
active agent, wherein said EPA and DHA esters combined comprises from about 40% to
about 85% by weight of the composition, and wherein the composition when
administered with or without food to a human subject in need of such administration is
substantially independent of food effect. In certain such embodiments, the EPA and DHA
ethyl esters combined comprise about 50% (wt/wt) of said composition.

[0020] In at least one embodiment, the compositions described herein comprise
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substantially pure at least one EPA ester and/or at least one DHA ester.

[0021] In at least one embodiment, the compositions described herein consist
essentially of the at least one EPA ester and/or the at least one DHA ester.

[0022] In certain embodiments, either of, or each of, the EPA and DHA ester
comprising the composition is the ethyl ester.

[0023] In certain embodiments, the compositions described herein comprise
substantially pure EPA ethyl ester and/or substantially pure DHA ethyl ester.

[0024] In certain embodiments, the compositions described herein consist
essentially of substantially pure EPA ethyl ester and/or substantially pure DHA ethyl
ester.

[0025] In certain embodiments, the ratio of the EPA and DHA ester comprising
the composition is about 2.4:1 (EPA ester:DHA ester).

[0026] Certain embodiments call for compositions comprising either natural
orange oil from about 0.1% to about 5% (wt/wt) of said composition. In embodiments
comprising natural orange oil the natural orange oil is present at about 1.6% (wt/wt) of
the composition. Certain other embodiments comprise substantially pure d-limonene
from about 0.1% to about 5%. In embodiments comprising substantially pure d-limonene,
the d-limonene is present at about 1.5% (wt/wt) of the composition.

[0027] In certain embodiments, the pharmacologic effect of the compositions
described herein is substantially independent of a food effect upon administration to a
subject.

[0028] In at least one embodiment, a pharmaceutical mixed-fatty-acids
composition in which, a) at least 80% by weight of the composition is comprised of a
combination of (all-Z omega-3)-5,8,11,14,17-eicosapentaenoic acids (EPA) and (all-Z
omega-3)-4,7,10,13,16,19-docosahexaenoic acids (DHA) in a weight ratio of EPA:DHA
of from about 1:2 to about 2:1; b) (all-Z omega-3)-6,9,12,15,18-hencicosapentacnoic acid
is present in an amount of at least one percent by weight; and c) at least one surface
active agent is provided. These compositions can optionally further comprise natural
orange oil from about 0.1% to about 5% (wt/wt) or substantially pure d-limonene from
about 0.1% to about 5% (wt/wt) of the composition. The natural orange oil is typically
present at about 1.6% (wt/wt) of said composition and d-limonene is typically present at
about 1.5% (wt/wt) of the composition.

[0029] In at least one embodiment, a mixed-fatty-acids composition for the
treatment or prophylaxis of at least one of the multiple risk factors for CVD in which, a)
at least 80% by weight of the composition is comprised of Omega-3 fatty acids; b) at
least 80% by weight of the total fatty acid content of the composition is comprised of a

combination of (all-Z omega-3)-5,8,11,14,17-¢icosapentaenoic acid (EPA) and (all-Z
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omega-3)-4,7,10,13,16,19-docosahexaenoic acid (DHA) in a weight ratio of EPA:DHA
of from 1:2 to 2:1, ¢) Omega-3 fatty acids other than EPA and DHA are present in an
amount of at least 1.5% by weight of the total fatty acids; and c) at least one surface
active agent is provided. These compositions can optionally further comprise natural
orange oil from about 0.1% to about 5% (wt/wt) or substantially pure d-limonene from
about 0.1% to about 5% (wt/wt) of the composition. The natural orange oil is typically
present at about 1.6% (wt/wt) of said composition and d-limonene is typically present at
about 1.5% (wt/wt) of the composition.

[0030] In at least one embodiment a pharmaceutical mixed-fatty-acids
composition in which, a) at least 80% by weight of the composition is comprised of a
combination of (all-Z omega-3)-5,8,11,14,17-¢icosapentaenoic acid (EPA) and (all-Z
omega-3)-4,7,10,13,16,19-docosahexaenoic acid (DHA) in a weight ratio of EPA:DHA
of from 1:2 to 2:1, b) at least 3% by weight of the composition is comprised of Omega-3
fatty acids other than EPA and DHA that have 18, 20, 21, or 22 carbon atoms, and c¢) at
least one surface active agent is provided. These compositions can optionally further
comprise natural orange oil from about 0.1% to about 5% (wt/wt) or substantially pure d-
limonene from about 0.1% to about 5% (wt/wt) of the composition. The natural orange
oil is typically present at about 1.6% (wt/wt) of said composition and d-limonene is
typically present at about 1.5% (wt/wt) of the composition.

[0031] In at least one embodiment, a pharmaceutical mixed-fatty-acids
composition in which, a) at least 90% by weight of the composition is comprised of long
chain, polyunsaturated, Omega-3 fatty acids; b) at least 80% by weight of the
composition is comprised of a combination of (all-Z omega-3)-5,8,11,14,17-
eicosapentaenoic acid (EPA) and (all-Z omega-3)-4,7,10,13,16,19-docosahexaenoic acid
(DHA) in a weight ratio of EPA:DHA of from 1:1 to 2:1, with the EPA constituting 40 to
60% by weight of the composition and the DHA constituting 25 to 45% by weight of the
composition; ¢) at least 4.5% by weight of the composition is comprised of Omega-3
fatty acids other than EPA and DHA that have 18, 20, 21, or 22 carbon atoms; d) from 1
to 4% by weight of the composition is comprised of (all-Z omega-3)-6,9,12,15,18-
heneicosapentaenoic acid; e) at least one surface active agent; and f) the composition is in
oral dosage form and includes an effective amount of a pharmaceutically acceptable
antioxidant. These compositions can optionally further comprise natural orange oil from
about 0.1% to about 5% (wt/wt) or substantially pure d-limonene from about 0.1% to
about 5% (wt/wt) of the composition. The natural orange oil is typically present at about
1.6% (wt/wt) of said composition and d-limonene is typically present at about 1.5%
(wt/wt) of the composition.

[0032] It should be noted that in all of the embodiments comprising
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compositions described herein, the total of all ingredients comprising the composition
does not exceed 100%.

[0033] In certain embodiments is provided, a pharmaceutical or drug
composition comprising EPA and DHA in a weight to weight ratio of about 3.5:1 to
about 5:1 and at least one surface active agent, and wherein the composition is more than
84% combined EPA and DHA by weight. These compositions can optionally further
comprise natural orange oil from about 0.1% to about 5% (wt/wt) or substantially pure d-
limonene from about 0.1% to about 5% (wt/wt) of the composition. The natural orange
oil is typically present at about 1.6% (wt/wt) of said composition and d-limonene is
typically present at about 1.5% (wt/wt) of the composition.

[0034] Certain embodiments provide for certain compositions comprising at least
about 96% by weight, ethyl eicosapentaenoate (ethyl-EPA), at least one surface active
agent, substantially no docosahexaenoic acid (DHA) or its esters. These compositions can
optionally further comprise natural orange oil from about 0.1% to about 5% (wt/wt) or
substantially pure d-limonene from about 0.1% to about 5% (wt/wt) of the composition.
The natural orange oil is typically present at about 1.6% (wt/wt) of said composition and
d-limonene is typically present at about 1.5% (wt/wt) of the composition.

[0035] In at least one embodiment, a method is provided for treating the
following disorders: metabolic syndrome, macular degeneration, Omega-3 deficiency,
cognitive impairment, including as a result of surgery or traumatic brain injury (such as,
for example, resulting from a concussion), major depression, suicide, post-partum
depression, inflammation, primary sclerosing cholangitis, borderline personality disorder
in women, breast cancer, non-alcoholic fatty acid liver disease, and improvement in
cognition and behavior in children. These conditions or disorders can be treated by
administering the compositions described herein to a subject, typically a human, in need
of such administration.

[0036] In at least one embodiment, a method is provided for treating at least one
cardiovascular condition or disorder in a subject in need of such treatment, said method
comprising administering to a subject at least one composition described herein
comprising a therapeutically effective amount of the Omega-3 fatty acid esters and at
least one surface active agent.

[0037] In at least one embodiment a method is provided for treating at least one
cardiovascular condition or disorder, for example and without limitation disorders of the
heart and vasculature, including, for example, hypertension, hyperlipidemia,
hypertriglyceridemia, atherosclerosis, transient ischemic attack, systolic dysfunction,
diastolic dysfunction, aneurysm, aortic dissection, myocardial ischemia, acute myocardial

infarction (AMI), acute ST-segment elevation myocardial infarction (STEMI), acute non-
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ST -segment elevation myocardial infarction (NSTEMI), angina pectoris, unstable angina
(UA), and stable angina (SA), myocardial infarction, congestive heart failure, dilated
congestive cardiomyopathy, hypertrophic cardiomyopathy, restrictive cardiomyopathy,
corpulmonale, arrhythmia, valvular heart disease, endocarditis, pulmonary embolism,
venous thrombosis, peripheral vascular disease, and peripheral artery disease. The
method comprises administering to a subject in need of treatment a therapeutically
effective amount of a composition described herein.

[0038] In at least one embodiment, a method is provided for treating

hypertension and/or hyperlipidemia.

[0039] In at least one other embodiment, a method is provided for treating
hypertriglyceridemia.
[0040] In certain embodiments, the total amount of triglycerides (TG) in a human

subject’s blood having > 150 mg TG per dL of serum at the start of the dosing regimen is
reduced by at least 20% within about 30 days following administration of certain
embodiments of the compositions described herein.

[0041] In at least one other embodiment, a method is provided for treating a
human subject having > 150 mg TG per dL. of serum who is in need of such treatment,
said method comprising administering to the human subject at least one embodiment of
the composition described herein comprising a therapeutically effective amount of
Omega-3 fatty acid esters.

[0042] Embodiments are also provided wherein the compositions described
herein are packaged together as a kit with instructions on how to use the compositions for
treating cardiovascular conditions or disorders.

[0043] In certain embodiments, the surface active agent is selected from the
group consisting of at least one nonionic surface active agents, cationic surface active
agents, anionic surface active agents, zwitterionic surface active agents, or combinations
thereof

[0044] In certain embodiments, the surface active agent is selected from the
group consisting of at least one anionic surface active agent, at least one non-ionic
surface active agent, and a combination thereof.

[0045] In certain embodiments comprising at least one surface active agent, the
at least one surface active agent has a hydrophilic-lipophilic balance (HLB) of about 8.0.

[0046] In certain embodiments comprising at least one surface active agent, the
surface active agent can be a non-ionic surface active agent selected from the group
consisting of at least one polysorbate, at least one poloxamer, and a combination thereof.

[0047] In certain embodiments, the at least one surface active agent comprises a

polysorbate present from about 15% wt/wt to about 31% wt/wt of the composition. In
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certain embodiments, the polysorbate is polysorbate 80.

[0048] In certain other embodiments, the at least one surface active agent
comprises a poloxamer present from about 0.1% to about 5% wt/wt of the composition.

[0049] In certain embodiments, the compositions described herein comprise a
combination of polysorbate 80 and the poloxamer Pluronic F87
[(HO(C2H40),(C3H60),;,(C2H40) H].

[0050] In certain embodiments, the composition further comprises at least one
antioxidant. In such embodiments the at least one antioxidant is selected from the group
consisting of a tocopherol, a tocotrienol, or combinations thereof. In such embodiments,
the tocopherol, tocotrienol or combinations thereof is present from about 0.01% to about
5% by weight of the compositions. In certain such embodiments, the tocopherols,
tocotrienols or combinations thereof can be present at about 0.01%, 0.05%, 0.1%, 0.2%,
0.3%, 0.4%, 0.5%, 0.6%, 0.7%, 0.8%, 0.9%, 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%
or 5% by weight of the compositions. In certain such embodiments, the tocopherols,
tocotrienols, or combinations thereof can be present at about 0.4% by weight of the
compositions. In certain embodiments, the tocopherol, tocotrienol or combinations is
present at about 0.4% by weight of the composition. In certain embodiments further
comprising at least one antioxidant, the antioxidant is a tocopherol at about 0.4% by
weight of the composition.

[0051] In certain embodiments, the composition self-micellizes in an aqueous
medium. In certain other embodiments, the aqueous medium is water. In certain other
embodiments, the aqueous medium has an acidic pH. In certain other embodiments, the
aqueous medium is 0.1N HCI.

[0052] In certain embodiments, the compositions described herein self-micellizes
in an aqueous medium wherein the micelles have a diameter from about 1 um to about 10
um. In certain embodiments, the compositions described herein self-micellizes in an
aqueous medium having an acidic pH, wherein the micelles have a diameter from about 1
um to about 10 um. In certain other embodiments, the compositions described herein
self-micellizes in 0.1N HCL, wherein the micelles have a diameter from about 1 um to
about 10 pm. In certain embodiments, the micelles have an average diameter of about 1,
2,3,4,5,6,7,8,9, or 10 um.

[0053] In certain embodiments, the compositions described herein can be
administered with or without food to a human subject in need of such administration
wherein the bioavailability of the Omega-3 fatty acid esters comprising the compositions
are substantially independent of food effect.

[0054] Certain embodiments provide for compositions that minimize or eliminate

at least one side effect from the administration of a composition of the present disclosure
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when compared to the administration of a composition comprising Omega-3 fatty acid
esters substantially free of a surface active agent. In other embodiments, non-limiting
examples of the side effects include regurgitation, frequency of burping,
gastroesophageal reflux disease (GERD), bloating, increased intestinal gas, fish taste,
fishy breath, fish smell, nausea, diarrhea, or combinations thereof.

[0055] In certain embodiments, the compositions described herein comprise d-
limonene or natural orange oil. Such compositions can minimize or eliminate at least one
side effect from the administration of a composition of the present disclosure when
compared to the administration of a composition comprising Omega-3 fatty acid esters
substantially free of d-limonene or natural orange oil. In other embodiments, non-limiting
examples of the side effects include regurgitation, frequency of burping,
gastroesophageal reflux disease (GERD), bloating, increased intestinal gas, fish taste,
fishy breath, fish smell, nausea, diarrhea, or combinations thereof.

[0056] In certain embodiments, the compositions described herein when
administered to a human subject selected from the group consisting of individuals having
from about 155 to about 199 mg TG per dL of serum, from about 200 to about 499 mg
TG per dL of serum and from about 500 mg or higher TG per dL of serum, lowers said
subject’s serum TG levels by at least about 20%.

[0057] Certain embodiments of the compositions described herein can be
administered to a human subject in need of such administration with a non-Omega-3 fatty
acid ester lipid-lowering agent selected from the group consisting of cholesterol
absorption inhibitors, bile acid sequestrants/resins, statins, niacin and derivatives, MTP
inhibitors, fibrates and CETP inhibitors.

[0058] In certain embodiments, the compositions described herein can reduce the
total amount of TG in the serum of a human subject being treated for
hypertriglyceridemia by at least about 20% within about 30 days of administration of the
composition wherein the human subject’s blood measures 2 150 mg TG per dL of serum
at the start of the dosing regimen.

[0059] In at least one embodiment, the compositions described herein can be
administered orally or parenterally in a suitable dosage form. When administered orally,
the compositions described herein can be administered, typically, but not necessarily, in
the form of a gel or liquid capsule.

[0060] In certain other embodiments, methods are provided for administering at
least about 0.5g/day of certain embodiments of the compositions described herein
comprising from about 40% to about 85% by weight of the composition, at least one EPA
ester and at least one DHA ester in a ratio of more than 2:1 to not more than 3.4:1 and at

least one surface active agent. Typically, but not necessarily, the ester is an ethyl ester
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and the at least one surface active agent is polysorbate 80, Pluronic F87 or a combination
thereof. In certain such embodiments, the EPA and DHA ethyl esters combined comprise
about 50% (wt/wt) of said composition. Optionally, the composition can further comprise
substantially pure d-limonene or natural orange oil.

[0061] In certain other embodiments, methods are provided for administering at
least about 4g/day of certain embodiments of the compositions described herein
comprising ethyl eicosapentaenoic acid (ethyl-EPA), at least one surface active agent and
substantially no docosahexaenoic acid (DHA), where the ethyl-EPA constitutes at least
about 96% by weight of the total Omega-3 fatty acid esters in the composition. In certain
embodiments, such compositions can further comprise natural orange oil or substantially
pure d-limonene.

[0062] Certain embodiments provide for the use of the compositions described
herein in the manufacture of a medicament for the treatment of a cardiovascular disease
or disorder. In certain embodiments, the cardiovascular disease or disorder is
hyperlipidemia. In certain other embodiments, the cardiovascular disease or disorder is
hypercholesterolemia. In certain embodiments, the cardiovascular disease or disorder is
hypertriglyceridemia.

[0063] Certain embodiments provide for the use of the compositions described
herein in the manufacture of a medicament for the treatment of a cardiovascular disease
or disorder. In certain embodiments, the cardiovascular disease or disorder is
hyperlipidemia. In certain other embodiments, the cardiovascular disease or disorder is
hypercholesterolemia. In certain embodiments, the cardiovascular disease or disorder is
hypertriglyceridemia.

[0064] In certain embodiments, administration of the compositions described
herein provide for a blood serum concentration in a human subject of at least about 20
nmol/mL of combined at least one EPA ester and at least one DHA ester within about
four hours after administration of the certain embodiments.

[0065] Also provided are kits comprising compositions of the Omega-3 fatty acid
esters as one or more unit dosage forms together with instructions on using the dosage
forms. In certain embodiments, the dosage forms described herein can be packaged as
blister packs or in bottles with instructions for using the dosage forms. For example, the
instructions can be provided as a package insert or directly on a label attached to the
blister pack, bottle or on secondary packaging in which the blister pack or bottle was
provided to a human subject. The instructions can include, for example, dosing
frequency, administration of the dosage forms with or without food, the active
ingredients comprising the dosage forms, and the cardiovascular conditions or disorders

that would benefit from administration of the dosage forms.
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[0066] In certain embodiments kits are provided, wherein certain dosage forms
comprising the compositions described herein can be packaged together with other non-
Omega-3 fatty acid ester lipid lowering agents. The kit(s) comprise one or more unit
dosage forms of certain embodiments of the compositions described herein together with
one or more unit dosage forms comprising the non-Omega-3 fatty acid ester lipid-
lowering agents together with instructions on using the dosage forms.

[0067] Certain embodiments provide for a functional food(s) for treating and/or
preventing CVD comprising the compositions described herein.

[0068] Certain embodiments provide methods of treating CVD by administering
a functional food comprising the compositions described herein.

[0069] Certain embodiments provide for a functional food(s) comprising the
compositions described herein, and methods to treat hypertriglyceridemia in a human

subject.

BRIEF DESCRIPTION OF THE DRAWING

[0070] Figure I depicts a photomicrograph of an embodiment. A composition
comprising micelles, as described herein, was prepared, added between a slide and cover
slip, observed at 40X magnification with a Nikon Model Trinocular Head and a Spot RT3
digital camera, and the diameters of several representative micelles were measured.

[0071] Figure 2 shows a schematic flowchart of the process for manufacturing
one embodiment of the compositions described herein.

[0072] Figure 3 shows a schematic flowchart of the process for manufacturing
the gel mass for encapsulating one embodiment of the compositions described herein.

[0073] Figure 4 shows the a schematic flowchart of the encapsulation process for
manufacturing one dosage form comprising one embodiment of the compositions

described herein.

DETAILED DESCRIPTION

[0074] Certain aspects, modes, embodiments, variations and features of the
invention are described herein in various levels of detail to provide further understanding
of embodiments related to compositions comprising Omega-3 fatty acid esters, and
methods related to using such compositions containing a high concentration of Omega-3
fatty acid esters. In certain embodiments, an EPA ester and DHA ester are present in
specific weight ratio percentages and relative amounts. As noted, these compositions
have beneficial effects on certain risk factors for CVD, including the lowering of serum

triglycerides and serum cholesterol.



WO 2013/148136 PCT/US2013/030211
14

DEFINITIONS

[0075] As used herein, the term "composition(s)" or “formulation(s)” includes
therapeutic and dietary compositions including, but not limited to a dietary supplement,
nutraceutical formulation, or pharmaceutical formulation. Further, the terms composition,
dietary supplement, nutraceutical formulation, and pharmaceutical formulation are used
interchangeably herein.

[0076] As used herein, the term "EPA" refers inclusively to
(572,82,117,147,177Z)-¢cicosa- 5,8,11,14,17-pentenoic acid or derivatives thereof,
including alkyl esters, such as, for example, the ethyl ester.

[0077] As used herein, the term "DHA" inclusively refers to
(42,72,102,137,16Z,19Z)- docosa-4,7,10,13,16,19-hexaenoic acid or derivatives thereof,
including alkyl esters, such as, for example, the ethyl ester.

[0078] As used herein, the term "micelle" (plural micelles, micella, or micellae)
refers to an aggregate of molecules, that have assembled into an approximately spherical
core/shell architecture, and are suspended in an aqueous phase. A typical micelle in
aqueous solution forms an aggregate with the hydrophilic "head" regions in contact with
surrounding solvent and/or in contact with the polar region of one or more surface active
agent(s), sequestering the hydrophobic regions in the micelle center. Micelles are
approximately spherical in shape.

[0079] The term “self-micellizes” as used herein refers to the process in which
micelles are formed in an aqueous medium without the introduction of energy, including
agitation or shearing.

[0080] As used herein, the term "aqueous medium" refers to any solution or
suspension, that comprises water, including for example, without limitation, water by
itself; phosphate buffered saline pH 7.4, Sprite, apple juice, G-2 fruit punch, and
chocolate milk. In certain embodiments, an aqueous medium comprises at least one fluid
having an acidic pH. In certain other embodiments, an aqueous medium comprises a
biological fluid such as, for example and without limitation, stomach acid. In other
embodiments, the aqueous medium comprises simulated stomach acid comprising 0.1N
HCL

[0081] As used herein, the term “free fatty acid” refers to one or more
polyunsaturated fatty acids that have not been modified or do not have any other groups
attached.

[0082] As used herein, the term “ester” refers to the replacement of the hydrogen
in the carboxylic acid group of a polyunsaturated fatty acid molecule with another
substituent. Typical esters are known to those in the art, a discussion of which is provided

by Higuchi, T. et al., Pro-drugs as Novel Delivery Systems, Vol. 14, A.C.S. Symposium
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Series, Bioreversible Carriers in Drug Design, Ed. Edward B. Roche, Amer. Pharma.
Assoc., Pergamon Press (1987), and Protective Groups in Organic Chemistry, McOmie
ed., Plenum Press, New York (1973), each of which is incorporated herein by reference
in the entirety. Examples of common esters include methyl, ethyl, trichloroethyl, propyl,
butyl, pentyl, tert-butyl, benzyl, nitrobenzyl, methoxybenzyl, benzhydryl, monoglyceride,
diglyceride, triglyceride.

[0083] As used herein, the term "monoglyceride" refers to a fatty acid chain,
such as DHA or EPA molecule, covalently bonded to a glycerol molecule through an
ester linkage. As used herein, the term "diglyceride" refers to a fatty acid chain such as
DHA or EPA, covalently bonded to a glycerol molecule through an ester linkage,
wherein the glycerol molecule is further bonded to one additional fatty acid chain, which
may or may not be DHA or EPA, through one additional ester linkage. As used herein,
the term "triglyceride" refers to a fatty acid chain, such as DHA or EPA, covalently
bonded to a glycerol molecule through an ester linkage, wherein the glycerol molecule is
further bonded to two additional fatty acid chains, either or both of which may or may not
be DHA or EPA, through two additional ester linkages.

[0084] As used herein, the term "terpene" refers to the large and diverse class of
organic compounds produced by a variety of plants, particularly conifers. When terpenes
are modified chemically, such as by oxidation or rearrangement of the carbon skeleton,
the resulting compounds are generally referred to as "terpenoids" (e.g., carvone).
Terpenes and terpenoids are the primary constituents of the essential oils of many types
of plants and flowers.

[0085] As used herein, the terms "o-Tocopherol," "tocopherol," and "vitamin E"
each refer to a set of tocopherols and tocotrienols, which are fat-soluble vitamins with
antioxidant properties.

[0086] As used herein, the term "antioxidant" refers to a molecule capable of
inhibiting the oxidation of other molecules. Oxidation is a chemical reaction that transfers
electrons or hydrogen from a substance to an oxidizing agent. Oxidation reactions can
produce free radicals. In turn, these radicals can start chain reactions. When the chain
reaction occurs in a cell, it can cause damage or death to the cell. Antioxidants terminate
these chain reactions by removing free radical intermediates, and inhibit other oxidation
reactions. They do this by being oxidized themselves, so antioxidants are often reducing
agents such as thiols, ascorbic acid, or polyphenols. Exemplary antioxidants include
rosemary oil, ascorbic acid (vitamin C), glutathione, lipoic acid, uric acid, carotenes,
melatonin, ubiquinol (coenzyme Q), a-tocopherol (vitamin E), acorbyl palmitate,
butylated hydroxyanisole, butylated hydroxytoluene, monothioglycerol, and potassium

metabisulfite.
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[0087] As used herein, a pharmaceutically acceptable "carrier" refers to any
substance suitable as a vehicle for delivering a molecule or composition to a suitable in
vivo site of absorption. Examples of such carriers include, but are not limited to water,
phosphate buffered saline (PBS), Ringer's solution, dextrose solution, serum-containing
solutions, Hank's solution and other aqueous physiologically-balanced solutions.

[0088] As used herein, a pharmaceutically acceptable "preservative" includes but
is not limited to potassium sorbate, methylparaben, propylparaben, benzoic acid and its
salts, other esters of parahydroxybenzoic acid such as butylparaben, alcohols such as
ethyl or benzyl alcohol,phenolic compounds such as phenol, or quarternary compounds
such as benzalkonium chloride.

[0089] As used herein, a "coloring agent" provides coloration to the composition
or dosage form. Such coloring agents include food grade dyes.

[0090] As used herein, the term "subject" refers to a mammal, including but not
limited to a dog, cat, horse, cow, pig, sheep, goat, chicken, rodent, primate or human.
Subjects include animals such as house pets (e.g., dogs, cats, and the like), agricultural
stock subjects (e.g., cows, horses, pigs, chickens, etc.), laboratory subjects (e.g., mice,
rats, rabbits, etc.), but are not so limited. The human subject may be a pediatric, adult, or
a geriatric subject. The human subject may be of either gender.

[0091] As used herein, the terms "cardiovascular disease" and "cardiovascular
condition" include disorders of the heart and vasculature, including, for example,
hypertension, hyperlipidemia, hypertriglyceridemia, atherosclerosis, transient ischemic
attack, systolic dysfunction, diastolic dysfunction, aneurysm, aortic dissection,
myocardial ischemia, acute myocardial infarction (AMI), acute ST-segment elevation
myocardial infarction (STEMI), acute non-ST -segment elevation myocardial infarction
(NSTEMI), angina pectoris, unstable angina (UA), and stable angina (SA), myocardial
infarction, congestive heart failure, dilated congestive cardiomyopathy, hypertrophic
cardiomyopathy, restrictive cardiomyopathy, corpulmonale, arrhythmia, valvular heart
disease, endocarditis, pulmonary embolism, venous thrombosis, peripheral vascular
disease, and peripheral artery disease.

[0092] Hypertriglyceridemia, for example, is a condition related to
cardiovascular disease in which fasting blood serum concentrations of triglycerides are >
150 mg/dL. Blood concentrations can rise from moderately high levels of 200 mg/dL to
500 mg/dL, or in severe cases, above 500 mg/dL. The American Heart Association has
categorized triglyceride concentrations as "normal"” (below 150 mg/dL), "elevated" (150
to 199 mg/dL), "high" (200 to 499 mg/dL), and "very high" (above 500 mg/dL). It will be
evident to the skilled practitioner that the categorization of hypertriglyceridemia can vary

from country to country. For example, Canadian and European guidelines recommend
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fasting blood serum triglyceride levels of less than 1.7 mmol/L as “desirable”, from 1.7 to
2.2 mmol/L as “borderline high” and 2.3 to 5.6 mmol/L as “high” and above 5.6 mmol/L

as “very high”. The skilled practitioner will also appreciate that what constitutes elevated
blood serum triglyceride levels may vary based on age and gender.

[0093] As used herein, an "effective amount” or "therapeutically effective
amount" of a composition as described in some embodiments herein can be a quantity
sufficient to achieve a desired therapeutic and/or prophylactic effect, for example, an
amount which results in the prevention of, or a decrease in the symptoms associated with,
a disease that is being treated. The amount of composition administered to the subject,
particularly one in need of the composition, can depend on the type and severity of the
disease and on the characteristics of the individual, such as general health, age, sex, body
weight and tolerance to drugs. A person skilled in the art will be able to determine
appropriate dosages depending on these and other factors. Typically, an effective amount
of the compositions described herein can be sufficient for achieving a therapeutic or
prophylactic effect.

[0094] The terms "dose unit," "unit dose," and "dosage unit," as used herein,
refer to a portion of a composition that contains an effective amount of an active suitable
for a single administration to provide, or contribute to, a therapeutic effect. Such dosage
units may be administered one to a plurality (i.e., 1 to about 10, 1to 8, 1to 6, 1 to4 or 1
to 2) of times per day, or as many times as needed to elicit a therapeutic response.

[0095] The term "food effect," as used herein, refers to a relative difference in
AUC (area under the curve), Cp,, (maximum plasma concentration), and/or Ty, (time to
maximum concentration) of an active substance, when said substance or a composition
thereof, such as a tablet, a capsule or a liquid, is administered orally to a subject
concomitantly with food or in a fed state as compared to the same values when the same

composition is administered in a fasted state. The food effect, F, is calculated as:

F=(Y tea-Y astca)/ Y fasted

wherein Yig and Yigeq are the found values of AUC, C,.y, or Ty in the fed and
fasted state, respectively. A food effect, F, is generally established when F > 1.

[0096] In general, the term “AUC” or “area under the plasma concentration-time
curve” is related to the total amount of an active measurable in the systemic circulation
following administration of a single dose. The AUC is a mathematical and visual
representation of the aggregate amount of the active in the systemic circulation over a
given period of time. Changes in the AUC need not necessarily reflect changes in the

total amount of the active absorbed but can reflect modifications in the kinetics of



WO 2013/148136 PCT/US2013/030211
18

distribution, metabolism and excretion. Accordingly, the term AUC as used herein refers
to the total amount of Omega-3 fatty acids measurable in the systemic circulation
following administration of a single dose of any of the compositions described herein.

[0097] The term “Ty,,” or “time of peak concentration” refers to the period of
time required to achieve peak plasma concentration of an active after administration of a
single dose. Accordingly, the term T, as used herein refers to the period of time
required to achieve peak plasma concentration of Omega-3 fatty acid esters after
administration of a single dose of any of the compositions described herein.

[0098] The term “C,,” or “peak concentration” is the highest concentration of
an active achieved in the blood plasma. Accordingly, the term Cy,y as used herein refers
to the maximum concentration of Omega-3 fatty acid esters after administration of a
single dose of any of the compositions described herein.

[0100] The term "substantially independent of a food effect,”" or “substantially
free of food effect” as used herein, refers to a substantial elimination of the effect of food
upon the absorption (e.g., F is about 0), following oral administration, of any of the
compositions described herein. In other words, the bioavailability of the Omega-3 fatty
acid esters, as measured by the logarithm-transformed AUC, is substantially the same
regardless of whether the compositions described herein are administered with or without
food. In certain embodiments, the pharmacological effects of administration of
compositions described herein are substantially independent of a food effect.

[0101] The term "reduced food effect," as used herein, as used herein, refers to a
substantial reduction in the effect of food upon the absorption, following oral
administration, of any of the compositions described. In certain embodiments, the
compositions described herein have a reduced food effect.

[0102] The term "concomitantly with food" or "administration in the fed state,"
as used herein, refers to administration from about 30 minutes before a meal to about 1
hour after a meal.

[0103] Various modes of treatment or prevention of medical conditions as
described herein are intended to mean "substantial” or "substantially", which includes
total but also less than total treatment or prevention, and wherein some biologically or
medically relevant result is achieved. A subject, such as a human subject, in need of
treatment refers to a subject in need of treatment of a defined disease state or in need of
preventative treatment (i.e., prophylaxis) of such a disease state.

[0104] The term "about" or "approximately" as used herein means within an
acceptable error range for the particular value as determined by one of ordinary skill in
the art, which will depend in part on how the value is measured or determined, i.e., the

limitations of the measurement system. Where particular values are described in the
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application and claims, unless otherwise stated, the term "about" means within an
acceptable error range for the particular value.

[0105] The term “active(s)”, “active ingredient(s)”, “active agents” or
“pharmaceutically active ingredient” means a chemical entity intended to furnish
pharmacological activity or to otherwise have direct effect in the diagnosis, cure,
mitigation, treatment or prevention of disease, or to have direct effect in restoring,
correcting or modifying physiological functions in a subject.

[0106] The term "functional food" as used herein means any edible or drinkable
foods or dietary components (e.g., juices, milk, yogurt, butter, margarine, baking
products) that are fortified or enhanced with any of the compositions described herein.
The functional food can be, ¢.g., solid, liquid, semisolid, or a combination thereof. The
term "functional food" also encompasses edible and drinkable nutritional supplements.

[0107] The term "hydrophilic-lipophilic balance" or "HLB," as used herein,
refers to the relative affinity of a substance or composition for aqueous and oily phases.
HLB values can be calculated based on methods and equations known to those of
ordinary skill in the art, such as those described in United States Patent 5,585,192,
Substances or compositions generally have an average HLB of about 6 to about 20.
Hydrophilic-lipophilic balance values can be determined in a variety of the formulas or
experimental methods provided, for example, in United States Patent 5,585,192.

[0108] The term “substantially pure” as used herein means at least 90% pure.

PHARMACEUTICAL COMPOSITIONS

[0109] In at least one embodiment, a composition is provided, wherein the
composition comprises at least one Omega-3 fatty acid ester, at least one surface active
agent, and wherein the composition self-micellizes when in contact with an aqueous
medium. In certain embodiments, said at least one Omega-3 fatty acid ester comprises
from about 40% (wt/wt) to about 85% (wt/wt) of the composition. In certain
embodiments, the at least one Omega-3 fatty acid ester comprises about 40%, 45%, 50%,
55%, 60%, 65%, 70%, 75%, 80% or 85% (wt/wt) of the composition.

[0110] In certain embodiments, the compositions described herein self-micellize
in 0.1N HCI. Tt is well accepted that 0.1N HCI (simulated gastric fluid), serves as a proxy
for the acidity of stomach contents. Accordingly, and without being bound by theory, it is
believed that the compositions described herein can self-micellize in situ in the stomach
or small intestine. In certain embodiments, the compositions described herein more
efficiently and effectively deliver Omega-3 fatty acid esters through the intestinal tract
when administered with or without food.

[0111] Certain embodiments call for the use of Omega-3 fatty acid esters.
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Accordingly, in one aspect, a composition is provided comprising at least one
(572,82,117,147,17Z)-¢cicosa-5,8,11,14,17-pentenoic acid (EPA) ester; or at least one
(42,72,102,137,167,19Z)-docosa-4,7,10,13,16,19-hexaenoic acid (DHA) ester; or a
combination thereof, wherein the composition has a ratio of EPA ester to DHA ester of
more than 2.0:1.0 to not more than 3.4:1.0 and is substantially free of active ingredients
other than said Omega-3 fatty acid esters. In certain embodiments, the Omega-3 fatty
acid esters in said composition comprise Omega-3 fatty acid ethyl esters. In certain
embodiments, the EPA and DHA esters constitute from at least about 40% to about 95%
(wt/wt) of the total Omega-3 fatty acid esters in the composition. In certain embodiments,
the EPA and DHA esters comprise about 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, or 95% (wt/wt) of the total Omega-3 fatty acid esters of the
composition,

[0112] It has been discovered that compositions comprising Omega-3 fatty acid
esters having a ratio of more than 2.0:1.0 to not more than 3.4:1.0 of alkyl
(572,872,1172,147,17Z)-¢cicosa-5,8,11,14,17- pentenoate to alkyl
(42,72,102,137,16Z,19Z)-docosa-4,7,10,13,16,19-hexaenoate (EPA:DHA) are effective
for the reduction of TG concentrations in blood serum. In certain embodiments, the EPA
and DHA esters comprise at least 40% of the total Omega-3 fatty acid esters of the
composition. In certain embodiments, the EPA and DHA esters comprise about 40%,
45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, or 95% of the total Omega-3
fatty acid esters of the composition. It also has been discovered that compositions having
Omega-3 fatty acid esters including more than about 2.0:1.0 to not more than 3.4:1.0
(EPA:DHA esters) can be formulated with one or more surface active agents to produce
compositions that self-micellize in an aqueous medium. The micelles are generally
uniformly spherical and stable, and provide for absorption of the Omega-3 fatty acid
esters substantially free of any food effect. Based on the observation that the
compositions described herein self-micellize in 0.1N HCI, it is believed that the
compositions described herein will also self-micellize in the stomach or small intestine.
In certain embodiments, such compositions provide beneficial drug delivery profiles for
Omega-3 fatty acid esters.

[0113] In certain embodiments, the compositions described herein, comprising
EPA and DHA esters, eliminate many of the side effects commonly associated with
administration of Omega-3 fatty acid esters. Thus, the compositions described herein,
comprising EPA and DHA esters, do not have a bad smell, and/or produce an unpleasant
aftertaste, and/or cause burping in the patient. In another aspect, a composition is
provided comprising at least one (57,87,1172,147,17Z)-¢icosa-5,8,11,14,17-pentenoic
acid (EPA) ester; or at least one (4Z,72,102,1372,16Z,197)-docosa-4,7,10,13,16,19-
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hexaenoic acid (DHA) ester; or a combination thereof, wherein the composition has a
ratio of EPA ester to DHA ester of more than about 2.0:1.0 to not more than about
3.4:1.0, and at least one surface active agent; wherein said EPA ester, DHA ester, or a
combination thereof, comprises at least 40% of the total amount of Omega-3 fatty acid
esters in said composition. In certain embodiments, the Omega-3 fatty acid esters in said
composition comprise Omega-3 fatty acid esters. In certain embodiments, the EPA and
DHA esters constitute at least from about 40% to about 95% of the total Omega-3 fatty
acid esters of the composition. Accordingly, in certain embodiments, the EPA and DHA
esters comprise about 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% or
95% of the total Omega-3 fatty acid esters of the composition.

[0114] In certain embodiments, the ratio of EPA fatty acid ester to DHA ester is
from more than 2.0:1.0 to not more than 3.4:1.0. In certain embodiments, the ratio of
EPA ester to DHA ester is from about 2.0:1 to about 3.4:1.0. In other embodiments, the
ratio of EPA ester to DHA ester is from about 2.0:1.0 to about 3.0:1.0. In other
embodiments, the ratio of EPA ester to DHA ester is from about 2.0:1.0 to about 2.7:1.0.
In other embodiments, the ratio of EPA ester to DHA ester is from about 2.0:1.0 to about
2.5:1.0. In other embodiments, the ratio of EPA ester to DHA ester is from about 2.0:1.0
to about 2.4:1.0. In other embodiments, the ratio of EPA ester to DHA ester is from about
2.1:1.0 to about 2.3:1.0. In other embodiments, the ratio of EPA ester to DHA ester is
from about 2.1:1.0 to about 2.2:1.0. In other embodiments, the ratio of EPA ester to DHA
ester is about 2.4:1.0.

[0115] In certain embodiments, said ratio of EPA ester to DHA ester in said
composition is about 2.0:1.0. In certain embodiments, said ratio of EPA ester to DHA
ester in said composition is about 2.1:1.0. In certain embodiments, said ratio of EPA ester
to DHA ester in said composition is about 2.15:1.0. In certain embodiments, said ratio of
EPA ester to DHA ester in said composition is about 2.2:1.0. In certain embodiments,
said ratio of EPA ester to DHA ester in said composition is about 2.3:1.0. In certain
embodiments, said ratio of EPA ester to DHA ester in said composition is about 2.4:1.0.
In certain embodiments, said ratio of EPA ester to DHA ester in said composition is
about 2.5:1.0. In certain embodiments, said ratio of EPA ester to DHA ester in said
composition is about 2.6:1.0. In certain embodiments, said ratio of EPA ester to DHA
ester in said composition is about 2.7:1.0. In certain embodiments, said ratio of EPA ester
to DHA ester in said composition is about 2.8:1.0. In certain embodiments, said ratio of
EPA ester to DHA ester in said composition is about 2.9:1.0. In certain embodiments,
said ratio of EPA ester to DHA ester in said composition is about 3.0:1.0. In certain
embodiments, said ratio of EPA ester to DHA ester in said composition is about 3.1 1.0.

In certain embodiments, said ratio of EPA ester to DHA ester in said composition is
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about 3.2:1.0. In certain embodiments, said ratio of EPA ester to DHA ester in said
composition is about 3.3:1.0. In certain embodiments, said ratio of EPA ester to DHA
ester in said composition is about 3.4:1.0.

[0116] In certain embodiments, the compositions described herein comprise an
Omega-3 fatty acid ester selected from at least one of the following hexadecatrienoic acid
("HTA" or 16:3 (n-3), or all- Z-7,10,13-hexadecatrienoic acid), a-linolenic acid ("ALA"
or 18:3 (n-3), or all-Z-9,12,15- octadecatrienoic acid), stearidonic acid ("SDA" or 18:4
(n-3) or all-Z-6,9,12,15- octadecatetraenoic acid), eicosatrienoic acid ("ETE" or 20:3 (n-
3) or all-Z-11, 14, 17 eicosatrienoic acid), eicosatetraenoic acid ("ETA" or 20:4 (n-3), or
all-Z-8,11,14,17- eicosatetraenoic acid), eicosapentacnoic acid ("EPA" or 20:5 (n-3) or
all-Z-5,8,11,14,17- eicosapentaenoic acid), heneicosapentaenoic acid ("HPA" or 21:5 (n-
3) or all-Z-6,9,12,15,18- heneicosapentaenoic acid), docosapentenoic acid ("DPA", or
clupanodonic acid or 22:5 (n-3) or all-Z-7,10,13,16,19-docosapentenoic acid);
docosahexaenoic acid ("DHA" or 22:6 (n-3) or all-Z-4,7,10,13,16,19-docosahexaenoic
acid), tetracosapentenoic acid(24:5 (n-3) or all-Z- 9,12,15,18,21-tetracosapentenoic acid),
tetracosahexaenoic acid (nisinic acid or 24:6 (n-3) or all-Z-6,9,12,15,18,21-
tetracosahexaenoic acid. In certain embodiments provided herein, the esters comprise an
ester of (52,82,117,147,17Z)-¢cicosa-5,8,11,14,17- pentenoic acid (EPA), an ester of
(42,72,102,137,16Z,19Z)-docosa-4,7,10,13,16,19-hexaenoic acid (DHA), or a
combination thereof. In certain embodiments, the esters are ethyl esters. In certain
embodiments, the esters are a single Omega-3 fatty acid ester. In certain embodiments,
the esters are combinations of different Omega-3 fatty acid esters, such as those recited
herein. In certain embodiments, other fatty acids, or dietary oils can also be present.

[0117] In certain embodiments, said Omega-3 fatty acid ester(s) comprise about
40% (wt/wt) of said composition. In certain embodiments, said Omega-3 fatty acid
ester(s) comprise at about 45% (wt/wt) of said composition. In certain embodiments, said
Omega-3 fatty acid ester(s) comprise about 50% (wt/wt) of said composition. In other
embodiments, said Omega-3 fatty acid ester(s) comprise about 55% (wt/wt) of said
composition. In other embodiments, said Omega-3 fatty acid ester(s) comprise about 60%
(wt/wt) of said composition. In other embodiments, said Omega-3 fatty acid ester(s)
comprise about 65% (wt/wt) of said composition. In other embodiments, said Omega-3
fatty acid ester(s) comprise at about 70% (wt/wt) of said composition. In other
embodiments, said Omega-3 fatty acid ester(s) comprise about 75% (wt/wt) of said
composition. In other embodiments, the Omega-3 fatty acid ester(s) comprise about 80%
(wt/wt) of said composition. In other embodiments, the Omega-3 fatty acid ester(s)
comprise about 85% (wt/wt) of said composition. In other embodiments, the Omega-3

fatty acid ester(s) comprise about 90% (wt/wt) of said composition. In other
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embodiments, the Omega-3 fatty acid ester(s) comprise about 95% (wt/wt) of said
composition,

[0118] In certain embodiments, the compositions comprise a pharmaceutical
composition comprising a first Omega-3 fatty acid ester selected from the group
consisting of an ester of hexadecatrienoic acid, a-linolenic acid, stearidonic acid,
eicosatrienoic acid, eicosapentaenoic acid, heneicosapentaenoic acid, docosapentenoic
acid, docosahexaenoic acid, tetracosapentenoic acid, tetracosahexaenoic acid, or
combinations thereof; and a second Omega-3 fatty acid ester selected from the group
consisting of an ester of hexadecatrienoic acid, a-linolenic acid, stearidonic acid,
eicosatrienoic acid, eicosapentaenoic acid, heneicosapentaenoic acid, docosapentenoic
acid, docosahexaenoic acid, tetracosapentenoic acid, tetracosahexaenoic acid, or
combinations thereof and at least one surface active agent. The first and second Omega-3
fatty acid esters to be selected will be different. The ratio of the first to second Omega-3
fatty acid esters should be from more than 2:1 to not more than 3.4:1 (first Omega-3 fatty
acid ester:second Omega-3 fatty acid ester). Typically, the ratio of the first to second
Omega-3 fatty acid ester is about 2.4:1. The first and second Omega-3 fatty acid esters
combined comprise from about 40% to about 85% (wt/wt) of the composition. In certain
embodiments, the first and second Omega-3 fatty acid esters combined comprise at least
about 40% (wt/wt) of the composition. In certain embodiments, the first and second
Omega-3 fatty acid esters combined comprise at least about 45% (wt/wt) of the
composition. In certain embodiments, the first and second Omega-3 fatty acid esters
combined comprise at least about 50% (wt/wt) of the composition. In certain
embodiments, the first and second Omega-3 fatty acid esters combined comprise at least
about 55% (wt/wt) of the composition. In certain embodiments, first and second Omega-
3 fatty acid esters combined comprise at least about 60% (wt/wt) of the composition. In
certain embodiments, the first and second Omega-3 fatty acid esters combined comprise
at least about 65% (wt/wt) of the composition. In certain embodiments, the first and
second Omega-3 fatty acid esters combined comprise at least about 70% (wt/wt) of the
composition. In certain embodiments, first and second Omega-3 fatty acid esters
combined comprise at least about 75% (wt/wt) of the composition. In certain
embodiments, first and second Omega-3 fatty acid esters combined comprise at least
about 80% (wt/wt) of the composition. In certain embodiments, first and second Omega-
3 fatty acid esters combined comprise at least about 85% (wt/wt) of the composition. In
certain embodiments, these mixed Omega-3 fatty acid ester compositions are
substantially free of active ingredients other than said Omega-3 fatty acid esters. These
mixed Omega-3 fatty acid ester compositions can further comprise at least one terpene

and/or at least one antioxidant. The terpene is typically substantially pure d-limonene and
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is present from about 0.1% to about 5% (wt/wt) of said composition. Optionally, the
composition can also further comprise natural orange oil from about 0.1% to about 5%
(wt/wt) of said composition. The at least one surface active agent can be any one or more
of the surface active agents described herein, but is typically a polysorbate and/or a
poloxamer, such as for example, polysorbate 80 and Pluronic F87. The surface active
agent is present from about 15% to about 31% (wt/wt) of the composition. The
antioxidant(s) suitable for use in these mixed Omega-3 fatty acid ester compositions,
include, but are not limited to tocopherols and/or tocotrienols and can be present from
about 0.01% to about 5% (wt/wt) of the composition. In certain such embodiments, the
tocopherols and/or tocotrienols can be present at about 0.01%, 0.05%, 0.1%, 0.2%, 0.3%,
0.4%, 0.5%, 0.6%, 0.7%, 0.8%, 0.9%, 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5% or 5%
by weight of the compositions. In certain such embodiments, the antioxidant is a
tocopherol present at about 0.4% by weight of the composition.

[0119] In certain embodiments, compositions comprise an Omega-3 fatty acid
ester, such as an ethyl ester, one or more surface active agents. In certain embodiments,
said surface active agent is selected from the group consisting of nonionic surface active
agents, cationic surface active agents, anionic surface active agents, zwitterionic surface
active agents, or combinations thereof. In some embodiments, the compositions include
one or more non-ionic surface active agents. Non-ionic surface active agents generally
have a hydrophobic group and a reactive hydrogen atom, for example aliphatic alcohols,
acids, amides and alkyl phenols, with alkylene oxides, especially ethylene oxide either
alone or in combination with propylene oxide. Examples of nonionic surfactant
compounds include, but are not limited to, polyoxyethylene glycol sorbitan alkyl esters,
block copolymers of polyethylene glycol and polypropylene glycol, ethylene glycol fatty
acid esters, poly(ethylene glycol) fatty acid esters, propylene glycol fatty acid esters,
poly(propylene glycol) fatty acid esters, glycol fatty acid esters, trimethylolpropane fatty
acid esters, pentaerythritol fatty acid esters, glucoside derivatives, glycerin alkyl ether
fatty acid esters, trimethylolpropane oxyethylene alkyl ethers, fatty acid amides,
alkylolamides, alkylamine oxides, lanolin and its derivatives, castor oil derivatives,
hardened castor oil derivatives, sterols and its derivatives, polyoxyethylene alkyl ethers,
polyoxyethylene alkyl allyl ethers, polyoxyethylene alkylamine, polyoxyethylene fatty
acid amides, polyoxyethylene alkylolamides, polyoxyethylene diethanolamine fatty acid
esters, polyoxyethylene trimethylolpropane fatty acid esters, polyoxyethylene alkyl ether
fatty acid esters, polyoxyethylene polyoxypropylene glycols, polyoxyethylene
polyoxypropylene alkyl ethers, polyoxyethylene polyoxypropylene polyhydric alcohol
ethers, glycerin fatty acid esters, polyglycerin fatty acid esters, polyoxyethylene glycerin

fatty acid esters, sorbitan fatty acid esters, polyoxyethylene sorbitan fatty acid esters,
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sucrose fatty acid esters, or combinations thereof.

[0120] In certain embodiments, the surface active agents comprise
polyoxyethylene glycol sorbitan alkyl esters, block copolymers of polyethylene glycol
and polypropylene glycol, or combinations thereof.

[0121] Examples of polyoxyethylene glycol sorbitan alkyl esters are typically the
polysorbates. Polysorbates are a class of oily liquids derived from PEG-ylated sorbitan (a
derivative of sorbitol) esterified with fatty acids. Common brand names for polysorbates
include Tween®. Tween-20, Tween-60 and Tween-80, for example, are available from
AkzoNobel (Strawinskylaan 2555 1077 ZZ, Amsterdam, the Netherlands). Exemplary
polysorbates include polysorbate 20 (polyoxyethylene (20) sorbitan monolaurate),
polysorbate 40 (polyoxyethylene (20) sorbitan monopalmitate ), polysorbate 60
(polyoxyethylene (20) sorbitan monostearate ), and polysorbate 80 (polyoxyethylene (20)
sorbitan monooleate).

[0122] Examples of block copolymers of polyethylene glycol and polypropylene
glycol include the poloxamers. Poloxamers are nonionic triblock copolymers composed
of a central hydrophobic chain of polyoxypropylene (poly(propylene oxide)) flanked by
two hydrophilic chains of polyoxyethylene (poly(ethylene oxide)). Certain poloxamers,
such as those listed herein, are also known by the trade names Pluronic® available from
suppliers such as BASF AG (Ludwigshafen, Germany). Because the lengths of the
polymer blocks can be customized, many different poloxamers exist that have slightly
different properties. Further exemplary Pluronic poloxamers include, but are not limited
to Pluronic® 10R5, Pluronic® 17R2, Pluronic® 17R4, Pluronic® 25R2, Pluronic®
25R4, Pluronic® 31R1, Pluronic® F 108 Cast Solid Surfacta, Pluronic® F 108 NF,
Pluronic® F 108 Pastille, Pluronic® F 108 Prill, Pluronic® F 108NF Prill Poloxamer
338, Pluronic® F 127, Pluronic® F 127 Prill, Pluronic® F 127 NF, Pluronic® F 127 NF
500 BHT Prill, Pluronic® F 127 NF Prill Poloxamer 407, Pluronic® F 38, Pluronic® F
38 Pastille, Pluronic® F 68, Pluronic® F 68 Pastille, Pluronic® F 68 LF Pastille,
Pluronic® F 68 NF, Pluronic® F 68 NF Prill Poloxamer 188, Pluronic® F 68 Prill,
Pluronic® F 68 Prill, Pluronic® F 77, Pluronic® F 77 Micropastille, Pluronic® F 87,
Pluronic® F 87 NF, Pluronic® F 87 NF Prill Poloxamer 237, Pluronic® F 87 Prill,
Pluronic® F 88, Pluronic® F 88 Pastille, Pluronic® F 88 Prill, Pluronic® F 98,
Pluronic® F 88 Prill, Pluronic® F 98, Pluronic® F 98 Prill, Pluronic® L 10, Pluronic® L
101, Pluronic® L 121, Pluronic® L 31, Pluronic® L 35, Pluronic® L 43, Pluronic® L
44, Pluronic® L 61, Pluronic® L 62, Pluronic® L 62 LF, Pluronic® L 62D, Pluronic® L
64, Pluronic® L 81, Pluronic® L 92, Pluronic® L44 NF INH surfactant Poloxamer 124,
Pluronic® N 3, Pluronic® P 103, Pluronic® P 104, Pluronic® P 105, Pluronic® P 123

Surfactant, Pluronic® P 65, Pluronic® P 84, Pluronic® P 85, or combinations thereof.
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[0123] In certain embodiments, the composition comprises from about 15%
(wt/wt) to about 31% (wt/wt) polysorbate. In certain embodiments, said polysorbate is
polysorbate 80. In other embodiments, the composition comprises from about 0.5%
(wt/wt) to about 5% (wt/wt) poloxamer. In certain embodiments, the polysorbate is
polysorbate 20, polysorbate 60, polysorbate 80 or a combination thereof, and the
poloxamer is Pluronic F 87, Pluronic L61, Pluronic F 127, or a combination thereof. In
some embodiments, the composition comprises Omega-3 fatty acid esters, such as ethyl
esters, in an amount from about 50% (wt/wt) to about 80% (wt/wt); and polysorbate from
about 15% (wt/wt) to about 99% (wt/wt); and poloxamer from about 0.05% (wt/wt) to
about 50% (wt/wt). In certain embodiments, the at least one surface active agent is a
combination of a polysorbate, such as for example polysorbate 80, from about 15%
(wt/wt) to about 31% (wt/wt) of said composition, and a poloxamer, such as for example
Pluronic F87, from about 0.5% (wt/wt) to about 5% (wt/wt) of said composition,.

[0124] In certain embodiments, said polysorbate comprises about 15% (wt/wt) to
about 70% (wt/wt) of said composition. In certain embodiments, said polysorbate
comprises about 15% (wt/wt) to about 50% (wt/wt) of said composition. In certain
embodiments, said polysorbate comprises about 15% (wt/wt) to about 31% (wt/wt) of
said composition. In certain embodiments, said polysorbate comprises about 15% (wt/wt)
to about 25% (wt/wt) of said composition. In certain embodiments, said polysorbate
comprises about 15% (wt/wt) to about 20% (wt/wt) of said composition. In certain
embodiments, said polysorbate comprises about 20% (wt/wt) to about 31% (wt/wt) of
said composition.

[0125] In certain embodiments, the poloxamer comprises from about 0.5%
(wt/wt) to about 5% (wt/wt) of said composition. In certain embodiments, the poloxamer
comprises from about 0.5% (wt/wt) to about 4% (wt/wt) of said composition. In certain
embodiments, the poloxamer comprises from about 0.5% (wt/wt) to about 3% (wt/wt) of
said composition. In certain embodiments, the poloxamer comprises from about 0.5%
(wt/wt) to about 2% (wt/wt) of said composition. In certain embodiments, the poloxamer
comprises from about 0.5% (wt/wt) to about 1% (wt/wt) of said composition.

[0126] In some embodiments, the compositions include one or more anionic
surface active agents. Exemplary "anionic surface active agents" include, but are not
limited to, N-acyl-L-glutamic acid diethanolamine, N-acyl-L-glutamic acid
triethanolamine, sodium N-acyl-L-glutamate, sodium alkanesulfonate, ammonium alkyl
(C12, C14, C16) sulfate, alkyl (C11, C13, C15) sulfuric acid triethanolamine, alkyl (C11,
C13, C15) sulfuric acid triethanolamine, alkyl (C12 to C14) sulfuric acid triethanolamine,
liquid alkylsulfuric acid triethanolamine, sodium alkyl (C12, C13) sulfate, liquid sodium

alkylsulfate, sodium isoethionate, sodium lacto-isostearate, disodium undecylenoylamido
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ethyl sulfosuccinate, triethanolamine sulfooleate, sodium sulfooleate, disodium oleamide
sulfosuccinate, potassium oleate, sodium oleate, morpholine oleate, oleoyl sarcosine,
oleoyl methyltaurine sodium salt, potassium-containing soap base, liquid base for
potassium soap, potassium soap, carboxylated polyoxyethylene tridodecyl ether, sodium
salt (3 ethyle oxide "E.O.") of carboxylated polyoxyethylene tridodecyl ether,
triethanolamine N-hydrogenated tallow fatty-acyl-L-glutamate, sodium N-hydrogenated
tallow fatty-acyl- L-glutamate, sodium hydrogenated coconut fatty acid glyceryl sulfate,
sodium diundecylenoylamido ethyl sulfosuccinate, sodium stearyl sulfate, potassium
stearate, triethanolamine stearate, sodium stearate, sodium N-stearoyl-L-glutamate,
disodium stearoyl- L-glutamate, stearoyl methyltaurine sodium salt, sodium dioctyl
sulfosuccinate, liquid sodium dioctyl sulfosuccinate, liquid disodium polyoxyethylene
monooleylamido sulfosuccinate (2 E.O.), disodium polyoxyethylene lauroyl
ethanolamide sulfosuccinate (5 E.O.), disodium lauryl sulfosuccinate, diethanolamide
cetyl sulfate, sodium cetyl sulfate, soap base, sodium cetostearyl sulfate, triethanolamine
tridecyl sulfate, potassium palmitate, sodium palmitate, palmitoyl methyltaurine sodium
salt, liquid castor oil fatty acid sodium salt (30%), ammonium polyoxyethylene alkyl
ether sulfate (3 E.O.), liquid diethanolamine polyoxyethylene alkyl (C12, C13) ether
sulfate, liquid triethanolamine polyoxyethylene alkyl ether sulfate (3 E.O.),
triethanolamine polyoxyethylene alkyl (C11, C13, C15) ether sulfate (1 E.O.),
triethanolamine polyoxyethylene alkyl (C12, C13) ether sulfate (3 E.O.), liquid sodium
polyoxyethylene alkyl ether sulfate (3 E.O.), sodium polyoxyethylene alkyl (C11, C13,
C15) ether sulfate (1 E.O.), sodium polyoxyethylene alkyl (C11 to C15) ether sulfate (3
E.O.), sodium polyoxyethylene alkyl (C12, C13) ether sulfate (3 E.O.), sodium
polyoxyethylene alkyl (C12 to C14) ether sulfate (3 E.O.), sodium polyoxyethylene alkyl
(C12 to C15) ether sulfate (3 E.O.), disodium polyoxyethylene alkyl (C12 to C14)
sulfosuccinate (7 E.O.), sodium polyoxyethylene undecyl ether sulfate, liquid sodium
polyoxyethylene octyl phenyl ether sulfate, ammonium polyoxyethylene oleyl ether
sulfate, disodium polyoxyethylene lauryl sulfosuccinate, sodium polyoxyethylene nonyl
phenyl ether sulfate, sodium polyoxyethylene pentadecyl ether sulfate, triethanolamine
polyoxyethylene myristyl ether sulfate, sodium polyoxyethylene myristyl ether sulfate,
sodium polyoxyethylene myristyl ether sulfate (3 E.O.), liquid sodium polyoxyethylene
lauryl ether acetate (16 E.O.), ammonium polyoxyethylene lauryl ether sulfate (2 E.O.),
triethanolamine polyoxyethylene lauryl ether sulfate, sodium polyoxyethylene lauryl
ether sulfate, diethanolamine myristyl sulfate, sodium myristyl sulfate, potassium
myristyl sulfate, sodium N- myristoyl- L-glutamate, sodium
myristoylmethylaminoacetate, liquid myristoyl methyl- -alanine sodium salt, myristoyl

methyltaurine sodium salt, medicinal soaps, triethanolamine/magnesium coco alkyl
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sulfate, triethanolamine N-coconut oil fatty-acyl-L-glutamate, sodium N-coconut oil
fatty-acyl-L-glutamate, sodium coconut oil fatty acid ethyl ester sulfonate, coconut oil
fatty acid potassium salt, liquid coconut oil fatty acid potassium salt, sodium N-coconut
oil fatty/hydrogenated fatty-acyl-L-glutamate, coconut oil fatty acid sarcosine, coconut
oil fatty acid sarcosine tricthanolamine salt, coconut oil fatty acid sarcosine sodium salt,
coconut oil fatty acid triethanolamine salt, liquid triethanolamine salt of coconut oil fatty
acid, coconut oil fatty acid sodium salt, coconut oil fatty acid methyl alanine sodium salt,
liquid coconut oil fatty acid methyl alanine sodium salt, coconut oil fatty acid
methyltaurine potassium salt, coconut oil fatty acid methyltaurine sodium salt, sodium
laurylamino dipropionate, liquid sodium laurylamino dipropionate (30%), sodium lauryl
sulfoacetate; sodium lauryl benzenesulfonate, lauryl sulfate, ammonium lauryl sulate,
potassium lauryl sulfate, diethanolamine lauryl sulfate, tricthanolamine lauryl sulfate,
sodium lauryl sulfate, magnesium lauryl sulfate, monoethanolainine lauryl sulfate,
potassium laurate, lauric acid triethanolamine, liquid lauric acid triethanolamine, sodium
laurate, lauric acid/myristic acid triethanolamine, lauroyl-L-glutamic acid
triethanolamine, sodium N- lauroyl-L-glutamate, lauroyl sarcosine, lauroyl sarcosine
potassium, liquid lauroyl sarcosine triethanolamine salt, lauroyl sarcosine sodium, liquid
lauroyl methyl-.beta.-alanine sodium salt, lauroyl methyltaurine sodium salt, liquid
lauroyl methyltaurine sodium salt, or combinations thereof.

[0127] In certain embodiments, said anionic surfactant(s) comprise about 0.05%
(wt/wt) to about 25% (wt/wt) of said composition. In certain embodiments, said anionic
surfactant(s) comprise about 0.05% (wt/wt) to about 15% (wt/wt) of said composition. In
certain embodiments, said anionic surfactant(s) comprise about 0.05% (wt/wt) to about
5% (wt/wt) of said composition. In certain embodiments, said anionic surfactant(s)
comprise about 0.5% (wt/wt) to about 3% (wt/wt) of said composition. In certain
embodiments, said anionic surfactant(s) comprise about 0.7% (wt/wt) of said
composition. In certain embodiments, said anionic surfactant(s) comprise sodium lauryl
sulfate.

[0128] In certain embodiments, compositions comprise an Omega-3 fatty acid
ester, such as an ethyl ester, and further comprise one or more surface active agents. In
certain embodiments, said surface active agent is selected from the group consisting of a
polysorbate or a combination of polysorbates, and an anionic surfactant or a combination
of anionic surfactants, or a combination of said polysorbates and said anionic surfactants.
In other embodiments, the composition comprises from about 15% (wt/wt) to about 31%
(wt/wt) polysorbate. In certain embodiments, said polysorbate is polysorbate 80. In other
embodiments, the composition comprises from about 0.5% (wt/wt) to about 5% (wt/wt)

anionic surfactant(s). In certain embodiments, the polysorbate is polysorbate 80,
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polysorbate 20, or a combination thereof, and the anionic surfactant is sodium lauryl
sulfate. In some embodiments, the composition comprises Omega-3 fatty acid esters,
such as ethyl esters, in an amount from about 40% (wt/wt) to about 85% (wt/wt); and
polysorbate from about 15% (wt/wt) to about 99% (wt/wt); and anionic surfactant(s)
from about 0.05% (wt/wt) to about 50% (wt/wt). In some embodiments, the composition
comprises Omega-3 fatty acid esters, such as ethyl esters, in an amount from about 50%
(wt/wt) to about 80% (wt/wt) (90); and polysorbate from about 15% (wt/wt) to about
99% (wt/wt); and anionic surfactant(s) such as, for example, sodium lauryl sulfate from
about 0.05% (wt/wt) to about 2% (wt/wt). In some embodiments, the composition
comprises about 0.7% (wt/wt) sodium lauryl sulfate.

[0129] In certain embodiments, said poloxamer comprises about 0.05% (wt/wt)
to about 25% (wt/wt) of said composition. In certain embodiments, said poloxamer
comprises about 0.05% (wt/wt) to about 15% (wt/wt) of said composition. In certain
embodiments, said poloxamer comprises about 0.05% (wt/wt) to about 5% (wt/wt) of
said composition. In certain embodiments, said poloxamer comprises about 0.5% (wt/wt)
to about 3% (wt/wt) of said composition.

[0130] In some embodiments, the compositions include additional surface active
agents such as the zwitterionic and cationic surface active agents. Examples of such
surface active agents include, but are not limited to the bile acids (e.g., cholic acid,
chenodeoxycholic acid, glycocholic acid, glycodeoxycholic acid, taurocholic acid,
taurochenodeoxycholic acid, taurolithocholic acid, deoxycholic acid, lithocholic acid, and
ursodeoxycholic acid and salts thereof, e.g., sodium, potassium, lithium), natural
emulsifiers (e.g. acacia, agar, alginic acid, sodium alginate, tragacanth, chondrux,
cholesterol, xanthan, pectin, gelatin, egg yolk, casein, wool fat, cholesterol, wax, and
lecithin), long chain amino acid derivatives, high molecular weight alcohols (e.g. stearyl
alcohol, cetyl alcohol, oleyl alcohol, triacetin monostearate, ethylene glycol distearate,
glyceryl monostearate, and propylene glycol monostearate, polyvinyl alcohol), carbomers
(e.g. carboxy polymethylene, polyacrylic acid, acrylic acid polymer, and carboxyvinyl
polymer), carrageenan, cellulosic derivatives (e.g. carboxymethylcellulose sodium,
powdered cellulose, hydroxymethyl cellulose, hydroxypropyl cellulose, hydroxypropyl
methylcellulose, methyl cellulose), polyoxyethylene esters (e.g. polyoxyethylene
monostearate [Myrj 45], polyoxyethylene hydrogenated castor oil, polyethoxylated castor
oil, polyoxymethylene stearate, and Solutol), sucrose fatty acid esters, polyethylene
glycol fatty acid esters (e.g. Cremophor), polyoxyethylene ethers, (e.g. polyoxyethylene
lauryl ether [Brij 30]), poly(vinyl-pyrrolidone), diethylene glycol monolaurate,
triethanolamine oleate, sodium oleate, potassium oleate, ethyl oleate, oleic acid,

ethyllaurate, sodium lauryl sulfate, cetrimonium bromide, cetylpyridinium chloride,
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benzalkonium chloride, docusate sodium or combinations thercof.

[0131] Compositions suitable for self-micellization as described herein generally
have an HLB from about 12 to about 18. In certain embodiments, said compositions have
an HLB from about 12.0 to about 14.0. In certain embodiments, said compositions have
an HLB from about 13.0 to about 14.0. In certain embodiments, said compositions have
an HLB from about 13.5 to about 13.8. The total HLB of all the surface active agents or
surfactants used in the composition is generally from about 12 to about 18. In some
embodiments, the total HLB of all surface active agents used in the composition is
generally from about 12 to about 15. In some embodiments, the total HLB of all surface
active agents or surfactants used in the composition is generally from about 13 to about
15.

[0132] In certain embodiments, the at least one surface active agent or surfactant
has a HLB of at least 8.0. In some embodiments, said surface active agent(s) or
surfactant(s) have a combined HLB in the range of from about 13 to about 15. As the
HLB value of the surface active agent(s) or surfactant(s) increases, the amount of surface
active agent or surfactant needs to be decreased, such that at an HLB of 17, only about
25% (wt/wt) to about 42% (wt/wt) of surface active agent(s) or surfactant(s) may be
required.

[0133] In certain embodiments, the composition further comprises a terpene. In
certain embodiments, the terpene is d-limonene. In one embodiment, the terpene is a
cyclic terpene. In one embodiment, the terpene is d-limonene ((+)-limonene), which is
the (R)-enantiomer. In one embodiment, the terpene is L-limonene, which is the (S)-
enantiomer. In one embodiment, the terpene is racemic limonene, known as dipentene. In
another embodiment, the terpene is a terpenoid. In another embodiment, the terpene or
terpenes are derived from a natural oil (e.g., a citrus oil such as orange oil). Other
terpenes are contemplated, such as monoterpenes (e.g., terpinenes, terpinolenes,
phellandrenes, or menthol), having structures that are similar to d-limonene. In certain
embodiments, the compositions further comprise substantially pure d-limonene from
about 0.1% to about 5% by weight of the composition. In certain other embodiments, the
compositions further comprise natural orange oil from about 0.1% to about 5% by weight
of the composition. Compositions comprising d-limonene or orange oil can aid in the
elimination and/or minimization of side effects from the oral administration of Omega-3
fatty acid esters. Such side effects include regurgitation, frequency of belching,
gastroesophageal reflux disease (GERD), bloating, increased intestinal gas, fish taste,
fishy breath, fish smell, nausea, diarrhea, or combinations thereof.

[0134] In other embodiments, the composition further comprises an antioxidant.

In certain embodiments, the antioxidant is selected from the consisting of at least one
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tocopherol, at least one tocotirenol, or combinations thereof. In other embodiments, the
compositions described herein may include one or more tocopherol(s). In embodiments
further comprising the at least one or more antioxidant(s), the antioxidant(s) can be
present from about 0.01% to about 5% by weight of the compositions. In such
embodiments, the antioxidant(s) can be present at about 0.01%, 0.05%, 0.1%, 0.2%,
0.3%, 0.4%, 0.5%, 0.6%, 0.7%, 0.8%, 0.9%, 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%
or 5% by weight of the compositions. In certain embodiments, the antioxidant(s) can be
present at about 0.4% by weight of the compositions.

[0135] In an at least one additional embodiment, compositions comprising
micelles are provided, wherein the micelles are formed by the addition of an aqueous
medium to a composition of any one of the embodiments provided herein prior to
administration of said composition to a subject in need of treatment. Alternatively,
micelles can also be formed when the compositions are added to an aqueous medium. In
certain embodiments, the micelles have a diameter of up to about 10 um. In other
embodiments, substantially all of the micelles have an average diameter of from about 1
um to about 10 um. In certain embodiments, the micelles have an average diameter of
about 1,2,3,4,5,6,7,8,9 or 10 um. In certain embodiments, said micelles are stable at
room temperature. In certain embodiments, the composition forms micelles in an aqueous
medium having an acidic pH. In certain other embodiments, the compositions form
micelles in 0.1N HCIL.

[0136] In another embodiment, a composition is provided, wherein said
composition comprises at least one (57,87,11Z,147,177Z)-¢icosa-5,8,11,14,17-pentenoic
acid (EPA) ester and at least one (42,77,102,137,16Z,197Z)-docosa-4,7,10,13,16,19-
hexaenoic acid (DHA) ester, and wherein said composition has a ratio of EPA ester to
DHA ester of more than 2.0:1.0 to not more than about 3.4:1.0, provided that the
concentration of said EPA ester, DHA ester, or a combination thereof comprises from
about 40% to about 85% by weight of the total amount of Omega 3 esters in said
composition. In certain embodiments, the ratio of EPA ester to DHA ester is from about
2.0:1.0 to about 2.5:1.0. In other embodiments, the ratio of EPA ester to DHA ester is
from about 2.1:1.0 to about 2.4:1.0. In other embodiments, the ratio of EPA ester to DHA
ester is from about 2.1:1.0 to about 2.3:1.0. In other embodiments, the ratio of EPA ester
to DHA ester is from about 2.1:1.0 to about 2.2:1.0. In certain embodiments, said ratio of
EPA ester to DHA ester in said composition is 2.4:1.0. In other embodiments, the ratio of
EPA ester to DHA ester is from about 2.0:1.0 to about 3.3:1.0. In other embodiments, the
ratio of EPA ester to DHA ester is from about 2.2:1.0 to about 3.2:1.0. In other
embodiments, the ratio of EPA ester to DHA ester is from about 2.4:1.0 to about 3.1:1.0.
In other embodiments, the ratio of EPA ester to DHA ester is from about 2.5:1.0 to about
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3.0:1.0. In other embodiments, the ratio of EPA ester to DHA ester is from about 2.6:1.0
to about 2.9:1.0. In other embodiments, the ratio of EPA ester to DHA ester is from about
2.7:1.0 to about 2.8:1.0. In certain embodiments, said ratio of EPA ester to DHA ester in

said composition is more than 2.0:1.0.

[0137] In certain embodiments, the Omega-3 fatty acid esters used herein are
substantially pure. In certain embodiments, the Omega-3 fatty acid esters are from about
80% to about 99% pure. In certain embodiments, the Omega-3 fatty acid esters are at

least 80%, 85%, 90%, 92%, 94%, 96%, 98% or 99% pure.

METHODS FOR TREATING CARDIOVASCULAR CONDITIONS OR
DISORDERS

[0138] Methods are provided of treating one or more cardiovascular condition or
disorder in a subject in need of treatment, which method comprises administering to said
subject a therapeutically effective amount of a composition of any one of the
embodiments provided herein, or a micelle of any one of the embodiments provided
herein.

[0139] Accordingly, in certain embodiments, the cardiovascular condition or
disorder is of the heart and vasculature, including, for example, hypertension,
hyperlipidemia, hypertriglyceridemia, atherosclerosis, transient ischemic attack, systolic
dysfunction, diastolic dysfunction, aneurysm, aortic dissection, myocardial ischemia,
acute myocardial infarction (AMI), acute ST-segment elevation myocardial infarction
(STEMI), acute non-ST -segment elevation myocardial infarction (NSTEMI), angina
pectoris, unstable angina (UA), and stable angina (SA), myocardial infarction, congestive
heart failure, dilated congestive cardiomyopathy, hypertrophic cardiomyopathy,
restrictive cardiomyopathy, corpulmonale, arrhythmia, valvular heart disease,
endocarditis, pulmonary embolism, venous thrombosis, peripheral vascular disease, and
peripheral artery disease.

[0140] In particular embodiments, the cardiovascular condition or disorder is
hypertension, hyperlipidemia, or a combination thereof. In other embodiments, the
cardiovascular condition or disorder is hypertriglyceridemia.

[0141] In another embodiment, a method is provided for treating moderate to
severe hypertriglyceridemia in a subject in need thereof, wherein the method comprises
providing a subject having a fasting baseline TG level of about 200 mg/dL to about 500
mg/dL and administering to the subject a composition as described herein. In one
embodiment, the composition can be administered in a daily amount of from about 0.5 g

to about 1 g, from about 1 g to about 2 g, from about 2 g to about 4 g, from about 4 g to
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about 6 g, or from about 6 g to about 10 g.

[0142] In certain embodiments, the amount of total fasting TG in the subject's
blood serum is reduced by at least 20% within thirty days of administration of said
composition or said micelles in a subject having at least 150 mg/dL fasting blood serum
TG at the start of the dosing regimen. In other embodiments, the total concentration of
low-density lipoprotein (LDL) in said subject's blood serum does not substantially
increase within thirty days of administration of said composition or said micelles. In
certain embodiments, the therapeutically effective amount of said composition or said
micelles comprises at least 0.5 g/day of the Omega-3 fatty acid esters. In other
embodiments, said subject's blood serum has a concentration of at least 20 nmol/mL of
combined EPA, DHA or combinations thereof within four hours after administration of
said composition or said micelles.

[0143] In further embodiments, a method is provided of administering to a
subject a composition comprising at least one Omega-3 fatty acid ester wherein the ratio
of high-density lipoprotein is increased relative to LDL in the blood serum of the subject.
In certain embodiments, the administration is an oral administration. In certain
embodiments, the subject is a human.

[0144] Some embodiments provide for a method of administering to a subject a
composition comprising at least one Omega-3 fatty acid ester and at least one surface
active agent, wherein said at least one Omega-3 fatty acid ester self-micellizes when in
contact with an aqueous medium, and said at least one Omega-3 fatty acid ester when
orally administered is absorbed by said subject at a rate that is substantially independent
of a food effect. In certain embodiments, the reduction of the food effect may yield a
reduction in F of at least 30%, at least 40%, at least 50%, or at least 75%.

[0145] A method is provided of administering to a subject a composition
comprising at least one Omega-3 fatty acid ester and at least one surface active agent,
wherein said at least one Omega-3 fatty acid ester self-micellizes when in contact with an
aqueous medium, and said at least one Omega-3 fatty acid ester when orally administered
is absorbed by said subject at a rate that is substantially independent of a food effect. In
certain embodiments, said composition is a composition of any one of the embodiments
provided herein. In other embodiments, at least 0.5 g/day of the Omega-3 fatty acid ester
is administered to said subject.

[0146] In another embodiment, the composition as described herein is
administered, for example over a period of about 1 to about 200 weeks, about 1 to about
100 weeks, about 1 to about 80 weeks, about 1 to about 50 weeks, about 1 to about 40
weeks, about 1 to about 20 weceks, about 1 to about 15 weeks, about 1 to about 12 weeks,

about 1 to about 10 weeks, about 1 to about 5 weeks, about 1 to about 2 weeks or about 1
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week. In another embodiment, the composition as described herein is administered for an
unlimited period of time to a subject in need of chronic treatment.

[0147] In other embodiments, said subject's blood serum has a concentration of
at least 20 nmol/mL of said at least one Omega-3 fatty acid ester within four hours after
administration of said composition. In other embodiments, said subject's blood serum has
a concentration of at least 50 nmol/mL of said at least one Omega-3 fatty acid ester
within four hours after administration of said composition. In other embodiments, said
subject's blood serum has a concentration of at least 100 nmol/mL of said at least one
Omega-3 fatty acid ester within four hours after administration of said composition. In
other embodiments, the concentration of said at least one Omega-3 fatty acid ester in said
subject's blood serum can be increased upon the administration of increasing doses of
said composition.

[0148] In certain embodiments, a method is provided of minimizing and/or
eliminating side effects from the oral administration of Omega-3 fatty acid esters in the
presence of a surface active agent to a subject in need of treatment comprising
administering a composition of any one of the embodiments provided herein or the
micelles of any one of the embodiments provided herein. In certain embodiments, the
method of minimizing side effects eliminates the onset of side effects. In some
embodiments, non-limiting examples of the side effects include regurgitation, frequency
of belching, gastroesophageal reflux disease (GERD), bloating, increased intestinal gas,
fish taste, fishy breath, fish smell, nausea, diarrhea, or combinations thereof.

[0149] In certain embodiments, a method is provided of minimizing and/or
eliminating side effects from the oral administration of Omega-3 fatty acid esters in the
presence of at least one terpene or natural orange oil to a subject in need of treatment
comprising administering a composition of any one of the embodiments provided herein
or the micelles of any one of the embodiments provided herein. In certain embodiments,
the at least one terpene is typically, but not necessarily d-limonene that is at least 95%
pure. In certain embodiments, the method of minimizing side effects eliminates the onset
of side effects. In some embodiments, non-limiting examples of the side effects include
regurgitation, frequency of belching, gastroesophageal reflux disease (GERD), bloating,
increased intestinal gas, fish taste, fishy breath, fish smell, nausea, diarrhea, or
combinations thereof.

[0150] Some embodiments provide for a method of reducing a food effect in a
subject in need of treatment, which method comprises administering to a human subject a
therapeutically effective amount of any one of the compositions described herein. In
certain embodiments, the food effect is substantially eliminated.

[0151] Methods are also provided for improving patient compliance during the
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oral administration of Omega-3 fatty acid esters to a subject in need of treatment
comprising administering a composition as described herein.

[0152] The compositions described herein can be administered to a human
subject in need of such administration with a non-Omega-3 fatty acid ester lipid-lowering
or cholesterol lowering agent selected from the group consisting of cholesterol absorption
inhibitors, bile acid sequestrants/resins, statins, niacin and derivatives, MTP inhibitors,
fibrates and CETP inhibitors. These lipid-lowering or cholesterol lowering agents can be
categorized by their mechanism of action. For example, cholesterol absorption inhibitors
inhibit absorption of dietary cholesterol and inhibit reabsorption of biliary cholesterol.
Examples of cholesterol absorption inhibitors include, but are not limited to, phytosterols,
ezetimibe, and (3R,4S)-1,4-bis(4-methoxyphenyl)-3-(3-phenylpropyl)-2-azetidinone
(SCH 48461). Bile acid sequestrants/resins are polymeric compounds and function as ion
exchange resins. Bile acid sequestrants exchange anions such as chloride ions for bile
acids. By doing so, they bind bile acids and sequester them from enterohepatic
circulation. Since bile acid sequesterants are large polymeric structures, they are not well-
absorbed from the gut into the bloodstream. Thus, bile acid sequestrants, along with any
bile acids bound to the drug, are excreted via the feces after passage through the
gastrointestinal tract. Examples of bile acid sequestrants/resins include, but are not
limited to cholestyramine, colesevelam, and colestipol. Statins are a class of compounds
that inhibit the enzyme HMG-CoA reductase. Examples of statins include, but are not
limited to rosuvastatin, lovastatin, fluvastatin, simvastatin, pravastatin, and atorvastatin. It
is believed that niacin and its derivatives function by stimulating the G-protein coupled
receptor GPR109A, which causes the inhibition of fat breakdown in adipose tissue.
Examples of niacin and its derivatives include, but are not limited to, niceritrol, niacin,
nicofuranose, aluminium nicotinate, nicotinyl alcohol, and acipimox. MTP (Microsomal
Triglyceride Transfer Protein) is a lipid transfer protein that is required for the assembly
and secretion of very low density lipoproteins by the liver and chylomicrons by the
intestine. Accordingly, inhibitors of MTP decrease levels of plasma LDL-C. Examples of
MTP inhibitors include, but are not limited to, lomitapide for human use and dirlotapide
and mitrapatide for veterinary use in dogs. Rodent and human studies suggest that
fibrates exert their hypolipidemic effects via several mechanisms. Examples of fibrates
include, but are not limited to bezafibrate, ciprofibrate, clofibrate, gemfibrozil, and
fenofibrate. CETP (Cholesterylester Transfer Protein) inhibitors improve blood plasma
lipid profiles by increasing HDL (“good” cholesterol containing particle) and decreasing
LDL (“bad” cholesterol containing particle). Examples of CETP inhibitors include, but
are not limited to anacetrapib and evacetrapib.

[0153] In addition to the aforementioned disease states, several other conditions
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or disorders can also benefit from treatment with the compositions described herein, such
as for example; metabolic syndrome; macular degeneration (AREDS2 Research Group
et. al. The Age-Related Eye Disease 2 (AREDS2): study design and baseline
characteristics (AREDS2 report number 1), Opthalmology. 2012 Nov. 119(11):2282-9.
doi 10.1016/j.optha 2012.05.027. Epub 2012 Jul 26; SanGiovanni JP et.al., w-3 long-
chain polyunsaturated fatty acid intake and 12-y incidence of neovascular age-related
macular degeneration and central geographic atrophy: AREDS report 30, a prospective
cohort study from the Age-Related Eye Disease Study. Am. J. Clin. Nutr. 2009; 90:1601-
70.); cognitive impairment resulting from surgery or traumatic brain injury, such as for
example resulting from a concussion (Lewis M. et. al. Therapeutic use of omega-3 fatty
acids in severe head trauma. Am J Emerg Med. 2013 Jan;31(1):273.e5-8. doi:
10.1016/j.a3em.2012.05.014. Epub 2012 Aug 3; Mills JD. et. al. Dietary supplementation
with the omega-3 fatty acid docosahexaenoic acid in traumatic brain injury.
Neurosurgery. 2011 Feb;68(2):474-81; discussion 481. doi:
10.1227/NEU.0b013e3181ff692b.); major depression, suicide, post-partum depression
(Logan AC. Omega-3 fatty acids and major depression: a primer for the mental health
professional. Lipids Health Dis, 2004 Nov 9;3:25; Lewis MD et al. Suicide deaths of
active-duty US military and omega-3 fatty-acid status: a case-control comparison. J Clin
Psychiatry, 2011 Dec;72(12):1585-90. doi: 10.4088/JCP.11m06879. Epub 2011 Aug 23;
Makrides M. et. al. Docosahexaenoic acid and post-partum depression - is there a link?
Asia Pac J Clin Nutr. 2003;12 Suppl:S37.); inflammation (Kelley DS et. al. DHA
supplementation decreases serum C-reactive protein and other markers of inflammation
in hypertriglyceridemic men. J Nutr. 2009 Mar;139(3):495-501. doi:
10.3945/in.108.100354. Epub 2009 Jan 21.); primary sclerosing cholangitis (Martin CR.
et. al. The safety and efficacy of oral docosahexaenoic acid supplementation for the
treatment of primary sclerosing cholangitis - a pilot study. Aliment Pharmacol Ther. 2012
Jan;35(2):255-65. doi: 10.1111/5.1365-2036.2011.04926.x. Epub 2011 Nov 30.),
borderline personality disorder in women (Zanarini MC et al. Omega-3 Fatty acid
treatment of women with borderline personality disorder: a double-blind, placebo-
controlled pilot study. Am J Psychiatry. 2003 Jan;160(1):167-9.), breast cancer
(Bougnoux P. et al. Improving outcome of chemotherapy of metastatic breast cancer by
docosahexaenoic acid: a phase II trial. Br J Cancer, 2009 Dec 15;101(12):1978-85. doi:
10.1038/s3.bjc.6605441. Epub 2009 Nov 17.), non-alcoholic fatty acid liver disease
(Parker HM. et. al. Omega-3 supplementation and non-alcoholic fatty liver disease: a
systematic review and meta-analysis. J Hepatol. 2012 Apr;56(4):944-51. doi:
10.1016/.3hep.2011.08.018. Epub 2011 Oct 21; Nobili V. Docosahexaenoic acid for the

treatment of fatty liver: Randomised controlled trial in children. Nutr Metab Cardiovasc



WO 2013/148136 PCT/US2013/030211
37

Dis. 2012 Dec 7. pii: S0939-4753(12)00256-6. doi: 10.1016/j.numecd.2012.10.010.
[Epub ahead of print]; Christopher M.D. et. al. Menhaden oil decreases high-fat diet-
induced markers of hepatic damage, steatosis, inflammation, and fibrosis in obese Ldlr-/-
mice. J Nutr. 2012 Aug;142(8):1495-503. doi: 10.3945/jn.112.158865. Epub 2012 Jun
27.), and improvement in cognition and behavior in children (Richardson AJ. et. al.
Docosahexaenoic acid for reading, cognition and behavior in children aged 7-9 years: a
randomized, controlled trial (the DOLAB Study). PLoS One. 2012;7(9):¢43909. doi:
10.1371/journal.pone.0043909. Epub 2012 Sep 6.). These conditions or disorders can be
treated by administering the compositions described herein to a subject, typically a

human, in need of such administration.

KITS

[0154] Packaged pharmaceutical kits are included herein. The kits comprise
compositions described herein as unit dosage forms in a container and instructions for
using the dosage form to treat a subject having a disease or disorder responsive to
treatment by administration of the dosage forms comprising the compositions described
herein.

[0155] The packaged pharmaceutical kits provide prescribing information, over
the counter medical use information, and/or nutritional information for the dosage form
including, for example and without limitation, to a subject or health care provider, or as a
label in a packaged pharmaceutical kit. Information included in the kit may include, for
example and without limitation, efficacy, dosage and administration, contraindication and
adverse reaction information pertaining to the Omega-3 fatty acid dosage form. The
dosage and administration information, for example, can include dosing frequency as
well as administration of the compositions with or without food.

[0156] In certain embodiments the dosage forms comprising the compositions
provided herein are in the form of liquid or capsules provided either as blister packages
or in bottles together with over the counter medical use information and/or nutritional
information.

[0157] The packaged pharmaceutical kits can comprise one or more of the
compositions described herein as the only active ingredient. In other embodiments, one
or more of the compositions described herein can be packaged in combination with one
or more active agents other than a non-Omega 3 ester, such as for example and without
limitation, one or more other lipid lowering or cholesterol lowering agents selected from
the group consisting of cholesterol absorption inhibitors, bile acid sequestrants/resins,

statins, niacin and derivatives, MTP inhibitors, fibrates and CETP inhibitors.
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DOSAGE FORMS

[0158] Any of the compositions provided herein comprising at least one Omega-
3 fatty acid ester can be provided as a pharmaceutical composition, a nutraceutical
formulation, or a dietary supplement.

[0159] The pharmaceutical compositions described herein may further include
one or more pharmaceutically acceptable excipients. Pharmaceutically acceptable
excipients include, but are not limited to, carriers, preservatives, and/or coloring agents.
General considerations in the composition and/or manufacture of pharmaceutical
compositions may be found, for example, in Remington The Science and Practice of
Pharmacy 21st ed., Lippincott Williams & Wilkins, 2005.

[0160] In certain embodiments, the compositions described herein can be
formulated as a liquid for oral administration. Liquid compositions include solutions,
suspensions and emulsions. Examples of liquid pharmaceutical preparations include
propylene glycol solutions and solutions containing sweeteners for oral solutions,
suspensions and emulsions. When the liquid composition comes into contact with an
aqueous medium, such as for example an aqueous medium having an acidic environment,
the composition forms micelles.

[0161] In certain embodiments, the dosage form comprises micelles pre-formed
prior to administration to a subject in need of such administration. Such pre-formed
micelles are stable at room temperature.

[0162] In other embodiments, the compositions described herein can be
formulated as a fill material for a soft gelatin capsule. Likewise, when the contents of the
soft gelatin capsule comes into contact with an aqueous medium, the composition forms
micelles upon disintegration of the capsule.

[0163] A capsule may be prepared, e.g., by placing the compositions described
above inside a capsule shell. A capsule is a dosage form administered in a special
container or enclosure containing an active agent. In some embodiments the
compositions described herein can be filled into soft capsules. A capsule shell may be
made of methylcellulose, hydroxypropylmethyl cellulose, polyvinyl alcohols, or
denatured gelatins or starch or other material. Hard shell capsules are typically made of
blends of relatively high gel strength bone and pork skin gelatins. In some embodiments
the unit dosage form is a gel capsule. In some embodiments the capsule shell is a glycerin
capsule shell, for example product no. GSU0051 manufactured by SwissCaps and which
meets USP 25 requirements (SwissCaps, USA 14193 SW 119th Ave., Miami/Fla., U.S.
33186). In other embodiments the capsule is a bovine gelatin shell, for example
SwissCaps product no. GSU0708. Other suitable capsule shell materials include
polyethylene, polypropylene, poly(methylmethacrylate), polyvinylchloride, polystyrene,
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polyurethanes, polytetrafluoroethylene, nylons, polyformaldehydes, polyesters, cellulose
acetate, and nitrocellulose. The capsule shell itself may contain small amounts of dyes,
opaquing agents, plasticizers, and preservatives. Conventional methods for preparing
other solid dosage forms, for example, capsules, suppositories, and the like are also well
known. Gelatin capsule shells may be made also be made of tapioca, grass, vegetable
derived or fish derived gelatin. For example K-CAPS (Capsuline, Inc. Pompano Beach,
Fla.) is a certified Kosher soft capsule shell of vegetable origin. Other vegetarian derived
gelatin capsules may, be made of vegetable derived hydroxypropylmethyl cellulose
(HPMC). Capsules shells may also contain Modified Maize Starch, Glycerol, and
Carrageenan as a gelling agent.

[0164] In other embodiments the capsule has a shell comprising the material of
the rate-limiting membrane, including coating materials, and filled with the compositions
described herein. Capsule shells may be made of a porous or a pH-sensitive polymer
made by a thermal forming process. In certain embodiments the capsule shell in the form
of an asymmetric membrane; i.e., a membrane that has a thin skin on one surface and
most of whose thickness is constituted of a highly permeable porous material.

[0165] Yet another useful capsule, a "swelling plug device", can be used. The
compositions described herein can be incorporated into a non-dissolving capsule-half of
the device which is sealed at one end by a hydrogel plug. This hydrogel plug swells in an
aqueous environment, and, after swelling for a predetermined time, exits the capsule thus
opening a port through which the active agent can leave the capsule and be delivered to
the aqueous environment. Preferred hydrogel-plugged capsules are those which exhibit
substantially no release of active agent from the dosage form until the dosage form has
exited the stomach and has resided in the small intestine for about 15 minutes or more,
preferably about 30 minutes or more, thus assuring that minimal Omega-3 fatty acid ester
is released in the stomach or the small intestine. Hydrogel-plugged capsules of this type
have been described in patent application WO90/19168.

[0166] The dosage forms may contain a plasticizer, particularly in a capsule
shell. Suitable plasticizers include, e.g., polyethylene glycols such as PEG 300, PEG 400,
PEG 600, PEG 1450, PEG 3350, and PEG 800, stearic acid, propylene glycol, oleic acid,
triethyl cellulose, triacetin, glycerin, sorbitol, sorbitan or combinations thereof.

[0167] In additional embodiments, the compositions can be formulated as a
liquid for parenteral administration.

[0168] Compositions can be formulated as one or more dosage units. In some
embodiments, it can be advantageous to formulate oral compositions in dosage unit form
for ease of administration and uniformity of dosage. Dosage unit forms described in some

embodiments can refer to physically discrete units suited as unitary dosages for the
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subject to be treated; each unit containing a predetermined quantity of active composition
calculated to produce the desired therapeutic effect in association with the suitable
pharmaceutical carrier. In certain embodiments, the dosage form may optionally contain
a flavorant such as orange oil, substantially pure d-limonene, and an antioxidant such as

tocopherol, ascorbyl palmitate or a combination of antioxidants.

FUNCTIONAL FOODS

[0169] In certain embodiments, the compositions described herein comprise
micelles pre-formed prior to administration to a subject in need of such administration.
Such pre-formed micelles are stable at room temperature.

[0170] Accordingly, either such pre-formed micelles or the pre-micellized
compositions described herein can be added to foods, which can then be consumed as
part of a healthy diet for enriching a subject’s Omega-3 fatty acid levels or as a dietary
treatment in addition to the oral/parenteral administration of the compositions described
herein as prescribed by a health professional.

[0171] In certain embodiments, the functional food is in the form of edible or
drinkable compositions, e.g., foodstuffs such as chewable or edible bars, confectionary
products (e.g., chocolate bars), cookies, juice drinks, baked or simulated baked goods
(e.g., brownies), biscuits, lozenges or chewing gum. Examples of chewable or edible bars
include chocolate bars or energy bars. Such functional foods can be particularly useful to
people participating in sports or other forms of exercise.

[0172] In certain embodiments, the functional foods may also be in the form of,
for example, butter, margarine, bread, cake, milk shakes, ice cream, yogurt and other
fermented milk product.

[0173] In certain embodiments, the functional food can also be in the form of a
liquid to be sprayed on meats, salads or other foods.

[0174] Other forms of the functional foods can be breakfast cereals, such as for
example, grain flakes, muesli, bran, oatmeal.

[0175] When the functional food product is in a drinkable form, the compositions
described herein can be added directly to the drink, such as for example plain milk,
flavored milk, fermented milk products or juices. The compositions will form micelles
comprising the Omega-3 fatty acid esters in the drinkable product.

[0176] When the functional food is in the form of a solid edible product, the
compositions described herein can be first added to an aqueous medium, wherein the
composition will form micelles as described herein. The aqueous medium comprising the
micelles can subsequently be either sprayed onto the solid edible product or mixed into

the ingredients when manufacturing the edible product.
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[0177] The invention is further defined by reference to the following examples,
which are not meant to limit the scope of the present invention. It will be apparent to
those skilled in the art that many modifications, both to the materials and methods, may

be practiced without departing from the purpose and interest of the invention.

NON-LIMITING WORKING EXAMPLES

EXAMPLE 1
[0178] The amounts and percentages of the ingredients comprising the
composition are shown in Table 1:
TABLE 1
COMPOSITION (FILL MASS)/dosage form
INGREDIENT Amount (mg) % (wt/wt)
Total Omega-3 fatty acid Ethyl 754.3 68.57
Esters
- EPA Ethyl Esters 392.2 35.65
- DHA Ethyl Esters 165.9 15.08
Polysorbate 80 3379 30.72
Pluronic F87 7.8 0.71
GEL MASS/dosage form
INGREDIENT Amount (gm) % (wt/wt)
Gelatin 270 40
Glycerin 135 20
Purified water 270 40
[0179] The manufacturing process for the dosage form comprising one

embodiment of the composition can be separated into three stages: a) the process for
manufacturing the composition (fill mass), b) the process for manufacturing the gel mass
used for encapsulating the fill mass, and ¢) the encapsulation process. Stages (a) and (b)
can be carried out in either order.

[0180] The process for manufacturing the composition begins by weighing
appropriate amounts of the Polysorbate 80 and Pluronic F87 as per the desired batch size
and mixing them to homogeneity at 60°C in a stainless steel tank. This mixture is allowed
to cool to room temperature before the substantially pure Omega-3 fatty acid ethyl ester

mixture is vacuum-transferred quantitatively into the same stainless steel tank containing
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the Polysorbate 80 and Pluronic F87. This mixture is again mixed to homogeneity at

room temperature before being blanketed with nitrogen. This final composition is also

termed the “fill mass™.

[0181] The process for manufacturing the gel mass begins by weighing

appropriate amounts of each of the glycerin and water as per the desired batch size and

mixing them to homogeneity in a separate stainless steel mixer at about 80°C. Next, the

appropriate amount of gelatin is weighed as per the batch size, added to the

glycerin/water mixture and again mixed to homogeneity at 80°C before being degassed

under vacuum. This final mixture comprising glycerin/water/gelatin is termed the “gel

mass”.

[0182] Depending on the desired shape of the capsule, suitable dies and transfer

tubing are installed into a soft gel encapsulation apparatus (SS-60 Softgel Encapsulation

Machine by SKY Softgel Co. Ltd., Incheon, Korea). The fill mass is pumped into the dies

containing a pre-formed ribbon comprising the semi-solid gel mass. The dies shape the

soft gelatin capsules, which are then tumble dried for about 20 — 60 min. The capsules

are transferred onto a tray and dried in a low-temperature/humidity drying room and

dried until the capsules reach above 75 shore hardness. The capsules are then inspected,

sorted, polished, printed and packaged into bottles. The bottles are affixed with a label,

which includes prescribing information. Alternatively, the bottles can be packaged into

boxes with a package insert, which includes prescribing information.

EXAMPLE 2

[0183] Experiments were conducted to determine micelle formation in two

compositions, A and B, as shown in Table 2. Both compositions were prepared as

described in Example 1 comprising Omega-3 fatty acid ethyl esters, in which the Omega-

3 fatty acid ethyl esters had increased absorption and the food effect was substantially

eliminated.

TABLE 2

[ngredients

% (wt/wt)

Composition A

Composition B

Omega-3 fatty acid Ethyl Esters 68.57 75.0
Polysorbate 80, NF 30.71 20.0
Pluronic F87 0.71 5.0
Combined surfactant HLB 15.3 16.8
‘Whole Product HLB 13 13.2
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[0184] The compositions which formed well dispersed micelles generally had a
combined surfactant HLB value of about 15 to about 17.

[0185] Other compositions with Polysorbate 80 levels between 27-29% in
combination with Pluronic F87 between about 7% to about 22% generally formed large
oil globules. These compositions had a combined surfactant HLB value of from about 17
to about 19. Based on these experiments the whole product HLB was from about 13 and

about 14.4 and the combined surfactant HLB was between about 12 to about 17.

EXAMPLE 3

[0186] Compositions A and B (1,000 mg), as shown in Table 2, were added to
separate containers containing 500-900 mL of water in 0.1N HCI, under United States
Pharmacopeia (USP) dissolution 2 conditions, as described in General Chapter 711,
United States Pharmacopeia, 34/National/2011, and observed. Neither composition was
subjected to any agitation or shearing. When observed under the microscope, very small,
well dispersed micelles were visible. The micelles were stable for over twelve months at
room temperature and there was no apparent separation of the Omega-3 fatty acid esters
from the other ingredients of the composition. Thus, compositions that included
Polysorbate 80 levels between 20-31% in combination with Pluronic F87 at 0.7 to 5%

formed stable micelles.

EXAMPLE 4

[0187] A human subject ingested composition A in Example 2 (the
“Experimental Composition”) and underwent blood monitoring to measure the increase
in absorption of the Omega-3 fatty acid ethyl esters compared to the Omega-3 fatty acid
ethyl esters in an Omega-3 fatty acid ethyl ester composition that is representative of
currently marketed drug and nutritional Omega-3 products (the “Standard Composition”).
The Standard Composition was manufactured by encapsulating Omega-3 ethyl esters
using standard encapsulating methods. Absorption of Omega-3 fatty acid ethyl esters was
determined by comparing changes in subject’s Omegalndex following ingestion of the
compositions, as measured using the Omegalndex test kit by OmegaQuant. Prior to
ingestion of a composition, blood was drawn from the subject to determine subject’s
baseline Omegalndex. The subject then ingested soft gel capsules containing either the
Experimental Composition or the Standard Composition. A subsequent blood draw
occurred at four hours post-ingestion. The subject remained in the fasted state from the
initial baseline blood draw through the four-hour blood draw. The results are shown in

Table 4.
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TABLE 4
Capsule Composition Dose Omega Index
EPA+DHA | Initial | 4 hour | Increase
Ethyl Esters
Standard Composition 1.52¢g 5.2 53 1.92%
Experimental Composition 146 g 5.4 5.7 5.55%
- Dose A
(4 capsules, 400 mg total fill weight per capsule)
Experimental Composition 3.65g 4.9 53 8.16%
- Dose B
(10 capsules, 400 mg total fill weight per capsule)
EXAMPLE 5

[0188] An Open-label, Randomized, 3 arm, Parallel group, Proof of Concept
Study was conducted to evaluate the serum TG lowering efficacy and safety of SC401
Capsules 1100 mg (manufactured as described in Example 1) vs. LOVAZA® (Omega-3-
acid ethyl esters) Capsules 1000 mg vs. PLACEBO in hypertriglyceridemic subjects with
serum TG between 250 and 500 mg/dL when dosed under fasting conditions.

[0189] The aim of this study was to evaluate the effectiveness of SC401 vs.
LOVAZA® vs Placebo on TG reduction over 14 days of treatment. 45 subjects were
enrolled in the study in order to complete at least 12 subjects in each of the three
treatment arms.

[0190] The following inclusion and exclusion criteria were used to select the
subjects for this study:

[0191] INCLUSION CRITERIA:

e Men and women 18 years of age or older;

e  Serum TG between 200 and 500 mg/dL.

e Normally active and in good health on the basis of medical history,
brief physical examination, electrocardiogram, and routine laboratory
tests.

e  Be neither over weight nor under weight for his/her height as per the
attached height/weight table values (see attached height/weight
table).

e  Provide written informed consent.
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If female and of child bearing potential; is practicing an acceptable
method of birth control for the duration of the study as judged by the
investigator (s), such as condoms, foams, jellies, diaphragm,
intrauterine device (IUD), or abstinence; or is postmenopausal for at
least 1 year; or is surgically sterile (bilateral tubal ligation, bilateral

oophorectomy, or hysterectomy).

EXCLUSION CRITERIA:

Severe hypertriglyceridemia (serum TG >500 mg/dL).

Intolerance to Omega-3 or fish.

Use of Omega-3 fish oil, other EPA or DHA and/or DHA fortified
foods or other TG lowering medications within three months of study
drug initial administration, or during the study.

Consumption of any fish within seven days of study drug initial
administration or during the study.

Recent history of certain heart, kidney, liver, lung, or gastrointestinal
diseases or cancer (except non-melanoma skin cancer).

Diabetes or receiving insulin therapy.

Pregnant or lactating females. Women of childbearing potential who
are not using a medically approved method of contraception.

Use of certain types of hormones, anticonvulsant drugs, immunologic
drugs, antibiotic, antifungal and antiviral drugs, and cardiac drugs.
Use of warfarin (Coumadin).

Recent history (past 12 month) of drug abuse or alcohol abuse.
Exposure to any investigational product, within 28 days prior to study
drug administration.

Subjects diagnosed with the following conditions:

Endocrine diabetes mellitus, hypothyroidism, pregnancy;

Nutritional obesity, alcohol access;

Renal nephrotic disease, chronic renal failure;

Hepatic disease cholestas, hepatocellular dysfunction;
Immunoglobulin excess paraproteinemia;

Gout;

Any other condition the investigator believes would interfere with the
patient's ability to provide informed consent, comply with study
instructions, or which might confound the interpretation of the study

results or put the patient at undue risk; and subjects on the following
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medications Thiazide diuretic, Steroid hormones, Microsomal
enzyme, Retinoic acid derivatives, Protease inhibitors (HIV
infection).

[0193] The Informed Consent Document (ICD) was read by the volunteer and
signed prior to study specific procedures. Additionally, the following tests were be
performed at clinic entry for each period

e  Urine screen for drugs of abuse — including cocaine, cannabis,
amphetamines, barbiturates, benzodiazepines and opiates. Subjects
were rejected / withdrawn from the study if the result was positive for
these drugs,

e  Alcohol breath test - subjects were rejected / withdrawn from the
study if the result was positive for alcohol,

e  Urine pregnancy test (HCG) (for female subjects only) — Female
subjects were rejected / withdrawn from the study if result was
positive for pregnancy, and

e Gynecological & breast examination (for female subjects only) -
subjects were rejected / withdrawn from the study if there were any
abnormalities in the examination.

[0194] Subjects were housed in the clinical facility from at least 48 hours pre-
dose to at least 14 days and were requested to stay for 16 consecutive nights in the
facility.

[0195] Subjects were fasted for at least 10 hours before morning dosing and were
instructed to abstain from consuming caffeine and /or xanthine containing products (i.c.
coffee, tea, chocolate, and caffeine-containing sodas, colas, etc.), alcohol and vitamin
supplements, including vitamin C and ascorbic acid and grapefruit and its juice, for at
least 48 hours prior to dosing and throughout the study. No citrus juices, including orange
juice and grapefruit juice, were provided during the study.

[0196] After overnight fast of 10 hours subjects were dosed under
monochromatic light or low light condition as follows:

[0197] SC401 (Omega-3 Fatty Acid Ethyl Esters, 1100 mg) 2 capsules (as single
dose), taken upon awakening (at least 2 hours before breakfast taken with water only on
an empty stomach); then 2 capsules (as single dose) taken at bedtime (at least 2 hours
after dinner taken with water only and no food or liquids thereafter for the night), or

[0198] LOVAZA® (Omega-3 Fatty Acid Ethyl Esters, 1000 mg, of
GlaxoSmithKline, RTP, NC 2770) 2 capsules (as single dose) taken upon awakening (at

least 2 hour before breakfast taken with water only on an empty stomach); then 2
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capsules (as single dose) taken at bedtime (at least 2 hours after dinner taken with water
only and no food or liquids thereafter for the night), or

[0199] PLACEBO (Ethyl Oleate, 1000 mg capsules) 2 capsules (as single dose)
taken upon awakening (at least 2 hour before breakfast taken with water only on an
empty stomach); then 2 capsules (as single dose) taken at bedtime (at least 2 hours after
dinner taken with water only and no food or liquids thereafter for the night).

[0200] The amounts of Omega-3 fatty acid ethyl esters comprising Lovaza,
SC401 and the placebo are shown in the Table 5 below:

TABLE 5

Capsule Fill Composition (mg) SC401 Lovaza® Placebo
Total Omega-3 Fatty Acid Ethyl 754.3 934 0
Esters

- EPA Ethyl Esters 392.2 482 0

- DHA Ethyl Esters 165.9 370 0
Polysorbate 80, NF 337.9 0 0
Pluronic F§7 7.8 0 0
Ethyl Oleate 0 0 1000

[0201] 4 blood samples (8 mL each) were collected over the study period. The
blood samples will be collected at T, Ty, T74, T144 in plain vacuum tubes by direct vein
puncture. Vacutainers were placed upright in a rack kept in wet ice bath until transferred
to Diagnostic department.

[0202] For Ty, To, T74, T14q, fasting triglyceride/HDL/LDL/total cholesterol/non-
HDL/ levels for each patient in each of three groups was determined.

[0203] The data are tabulated in Table 6 below:

TABLE 6

Results at Day 14 from Baseline*

SC401 Lovaza®™ Placebo

Serum blood levels of -48.5% -29.4% -27.7%
triglycerides

*SC401 results adjusted to match amount of total EPA and DHA ethyl esters
dosed in Lovaza® arm.
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CLAIM SET A

1. A pharmaceutical composition comprising at least one Omega-3 fatty acid ester
and at least one surface active agent; wherein said at least one Omega-3 fatty acid ester
comprises at least about 40% (wt/wt) of the composition, and wherein said composition

is free of Omega-3 free fatty acids.

2. The composition of claim 1 wherein said at least one Omega-3 fatty acid ester is
selected from the group consisting of hexadecatrienoic acid, a-linolenic acid, stearidonic
acid, eicosatrienoic acid, eicosapentaenoic acid, heneicosapentaenoic acid,
docosapentenoic acid, docosahexaenoic acid, tetracosapentenoic acid, tetracosahexaenoic

acid, or combinations thercof.

3. The composition of claim 1 wherein said at least one Omega-3 fatty acid ester is

substantially pure.

4. The composition of claim 1 wherein said at least one Omega-3 fatty acid ester is

an ethyl ester.

5. The composition of claim 4 wherein said at least one ethyl ester comprises a
mixture of EPA and DHA ethyl esters, wherein the ratio of EPA:DHA is more than 2:1 to
not more than 3.4:1 and wherein said EPA and DHA ethyl esters combined comprise

from about 40% (wt/wt) to about 85% (wt/wt) of said composition.

6. The composition of claim 3 wherein the EPA and DHA ethyl esters combined

comprise about 50% (wt/wt) of said composition.

7. The composition of claim 3 wherein said at least one ethyl ester comprises a
mixture of EPA and DHA ethyl esters, wherein the ratio of EPA:DHA is about 2.4:1 and
wherein said EPA and DHA ethyl esters combined comprise from about 40% (wt/wt) to
about 85% (wt/wt) of said composition.

8. The composition of claim 7 wherein the EPA and DHA ethyl esters combined

comprise about 50% (wt/wt) of said composition.

9. The composition of claim 1 wherein said at least one surface active agent has

hydrophilic-lipophilic balance of at least 8.0.
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10. The composition of claim 1 wherein said at least one surface active agent is
selected from the group consisting of any of at least one anionic surface active agent, at
least one non-ionic surface active agent, at least one zwitterionic surface active agent, at

least one cationic surface active agent, or combinations thereof.

11. The composition of claim 1 wherein said at least one surface active agent
comprises at least one non-ionic surface active agent selected from the group consisting

of any of at least one polysorbate, at least one poloxamer, or combinations thereof.

12. The composition of claim 1 wherein said at least one surface active agent
comprises at least one polysorbate from about 15% wt/wt to about 31% wt/wt of said

composition,

13. The composition of claim 1 wherein said at least one surface active agent is

Polysorbate 80.

14. The composition of claim 1 wherein said at least one surface active agent
comprises at least one poloxamer from about 0.5% wt/wt to about 5% wt/wt of said
composition,

15. The composition of claim 1 further comprising at least one antioxidant.

16. The composition of claim 1 further comprising at least one antioxidant selected
from the group consisting of any of at least one tocopherol, at least one tocotrienol, or a
combination thereof.

17. The composition of claim 1 further comprising at least one tocopherol.

18. The composition of claim 1 further comprising from about 0.01% (wt/wt) to

about 5% (wt/wt) of said composition at least one tocopherol.

19. The composition of claim 1 further comprising at least one terpene.

20. The composition of claim 1 further comprising substantially pure d-limonene.

21. The composition of claim 1 further comprising from about 0.1% (wt/wt) to about

5% (wt/wt) of said composition substantially pure d-limonene.
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22. The composition of claim 1 further comprising from about 0.1% (wt/wt) to about

5% (wt/wt) of said composition natural orange oil.

23. The composition of claim 1 wherein said composition forms micelles in an

aqueous medium.

24. The composition of claim 1 wherein said composition forms micelles in an

aqueous medium having an acidic pH.

25. The composition of claim 1 wherein said composition forms micelles in 0.1N

HCI.

26. The composition of claim 24 wherein said micelles have a diameter of from about

1 um to about 10 pm.

27. The composition of claim 25 wherein said micelles have a diameter of from about

1 um to about 10 pm.

28. The composition of claim 26 wherein said micelles have a diameter of from about

1 um to about 10 pm.

29. The composition of claim 1 wherein said composition is administered to a human

subject in need of such administration with or without food.

30. The composition of claim 1 wherein said at least one Omega-3 fatty acid ester

consists essentially of an ethyl ester.

31. The composition of claim 21 wherein said composition when administered to a
human subject having serum TG levels of 2 about 155 mg per dL blood serum, lowers

said subject’s TG levels by at least about 20 %.

32. A mixed Omega-3 fatty acid ester pharmaceutical composition comprising of
EPA and DHA ethyl esters in a ratio of more than 2:1 to not more than 3.4:1, from about
15% to about 31% Polysorbate 80 and from about 0.5% (wt/wt) to about 5% (wt/wt)
Pluronic F87; wherein Omega-3 fatty acid esters comprise at least about 50% (wt/wt) of

the composition and wherein said composition is free of Omega-3 free fatty acids.
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33. The composition of claim 32 further comprising at least one antioxidant selected
from the group consisting of any of at least one tocopherol, at least one tocotrienol, or a

combination thereof.

34. The composition of claim 32 further comprising at least one tocopherol.

35. The composition of claim 32 further comprising from about 0.01% (wt/wt) to

about 5% (wt/wt) of said composition at least one tocopherol.

36. The composition of claim 32 further comprising at least one terpene.

37. The composition of claim 32 further comprising substantially pure d-limonene.

38. The composition of claim 32 further comprising from about 0.1% (wt/wt) to

about 5% (wt/wt) of said composition substantially pure d-limonene.

39. The composition of claim 32 further comprising from about 0.1% (wt/wt) to

about 5% (wt/wt) of said composition natural orange oil.

40. The composition of claim 32 wherein said composition forms micelles in an

aqueous medium.

41. The composition of claim 32 wherein said composition forms micelles in an

aqueous medium having an acidic pH.

42. The composition of claim 32 wherein said composition forms micelles in 0.1N
HCL

43. The composition of claim 40 wherein said micelles have a diameter of from about

1 pm to about 10 pm.

44. The composition of claim 41 wherein said micelles have a diameter of from about

1 um to about 10 pm.

45. The composition of claim 42 wherein said micelles have a diameter of from about

1 um to about 10 pm.
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46. The composition of claim 38 wherein said composition when administered to a
human subject having serum TG levels of 2 155 mg TG per dL serum, lowers said

subject’s TG levels by at least about 20 %.

47. The composition of claim 32 wherein said composition when administered to a

human subject is substantially independent of food effect.

48. The composition of claim 32 consisting essentially of EPA and DHA ethyl esters.

49. A method of treating a cardiovascular condition or disorder in a subject in need of
such treatment, said method comprising administering to said subject a therapeutically
effective amount of a composition comprising at least one Omega-3 fatty acid ester and
least one surface active agent; wherein said at least one Omega-3 fatty acid ester
comprises at least about 40% (wt/wt) of said composition and wherein said composition

is free of Omega-3 free fatty acids.

50. The method of claim 49 wherein said at least one Omega-3 fatty acid ester is
selected from the group consisting of hexadecatrienoic acid, a-linolenic acid, stearidonic
acid, eicosatrienoic acid, eicosapentaenoic acid, heneicosapentaenoic acid,
docosapentenoic acid, docosahexaenoic acid, tetracosapentenoic acid, tetracosahexaenoic

acid, or combinations thercof.

51. The method of claim 49 wherein said at least one Omega-3 fatty acid ester is an

ethyl ester.

52. The method of claim 49 wherein said at least one ethyl ester comprises a mixture
of EPA and DHA ethyl esters, wherein the ratio of EPA:DHA is more than 2:1 to not
more than 3.4:1 and wherein said EPA and DHA ethyl esters combined comprise from

about 40% (wt/wt) to about 85% (wt/wt) of said composition.

53. The method of claim 49 wherein the EPA and DHA ethyl esters combined

comprise about 50% (wt/wt) of said composition.

54. The method of claim 49 wherein said at least one Omega-3 fatty acid ethyl ester
comprises a mixture of EPA and DHA ethyl esters, wherein the ratio of EPA:DHA is
about 2.4:1 and wherein said EPA and DHA ethyl ester combined comprise from about

40% (wt/wt) to about 85% (wt/wt) of said composition.
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55. The method of claim 54 wherein the EPA and DHA ethyl esters combined

comprise about 50% (wt/wt) of said composition.

56. The method of claim 49 wherein said at least one surface active agent has

hydrophilic-lipophilic balance of at least 8.0.

57. The method of claim 49 wherein said at least one surface active agent is selected
from the group consisting of at least one anionic surface active agent, at least one non-
ionic surface active agent, at least one zwitterionic surface active agent, at least one

cationic surface active agent, or combinations thereof

58. The method of claim 49 wherein said least one surface active agent comprises at
least one non-ionic surface active agent selected from the group consisting of at least one

polysorbate, at least one poloxamer, or combinations thereof.

59. The method of claim 49 wherein said at least one surface active agent comprises

at least one polysorbate from about 15% wt/wt to about 31% wt/wt of said composition.

60. The method of claim 49 herein said at least one surface active agent is

Polysorbate 80.

61. The method of claim 49 wherein said at least one surface active agent comprises

from about 0.5% wt/wt to about 5% wt/wt of said composition at least one poloxamer.

62. The method of claim 49 further comprising at least one antioxidant.

63. The method of claim 49 further comprising at least one antioxidant selected from
the group consisting of at least one tocopherol, at least one tocotrienol, and a combination

thereof.

64. The method of claim 49 further comprising at least one tocopherol.

65. The method of claim 49 further comprising from about 0.01% (wt/wt) to about

5% (wt/wt) of said composition at least one tocopherol.

66. The method of claim 49 further comprising at least one terpene.

67. The method of claim 49 further comprising substantially pure d-limonene.
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68. The method of claim 49 further comprising from about 0.1% (wt/wt) to about 5%

(wt/wt) of said composition substantially pure d-limonene.

69. The method of claim 49 further comprising from about 0.1% (wt/wt) to about 5%

(wt/wt) of said composition natural orange oil.

70. The method of claim 49 wherein said composition forms micelles in an aqueous

medium.

71. The method of claim 49 wherein said composition forms micelles in an aqueous

medium having an acidic pH.

72. The method of claim 49 wherein said composition forms micelles in 0.1N HCI

73. The method of claim 70 wherein said micelles have a diameter of from about 1

pm to about 10 pm.

74. The method of claim 71 wherein said micelles have a diameter of from about 1

pm to about 10 pm.

75. The method of claim 72 wherein said micelles have a diameter of from about 1

pm to about 10 pm.

76. The method of claim 47 wherein said composition is administered to a human

subject with our without food.

77. The method of claim 49 wherein said at least one Omega-3 fatty acid ester

consists essentially of at least one ethyl ester.

78. The method of claim 49 wherein said cardiovascular condition or disorder is
selected from the group consisting of disorders of the heart and vasculature, including,
for example, hypertension, hyperlipidemia, hypertriglyceridemia, atherosclerosis,
transient ischemic attack, systolic dysfunction, diastolic dysfunction, aneurysm, aortic
dissection, myocardial ischemia, acute myocardial infarction (AMI), acute ST-segment
elevation myocardial infarction (STEMI), acute non-ST -segment elevation myocardial
infarction (NSTEMI), angina pectoris, unstable angina (UA), and stable angina (SA),
myocardial infarction, congestive heart failure, dilated congestive cardiomyopathy,

hypertrophic cardiomyopathy, restrictive cardiomyopathy, corpulmonale, arrhythmia,
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valvular heart disease, endocarditis, pulmonary embolism, venous thrombosis, peripheral

vascular disease, and peripheral artery disease.

79. The composition of claim 49 wherein said cardiovascular condition or disorder is
selected from the group consisting of hypertension, hyperlipidemia, and a combination

thereof.

80. The composition of claim 49 wherein said cardiovascular condition or disorder is
selected from the group consisting of hypertension, hyperlipidemia, and a combination

thereof.

81. The composition of claim 49 wherein said cardiovascular condition or disorder is

hypertriglyceridemia.

82. The method of claim 81 wherein the total amount of serum triglyceride(s) is
reduced by at least 20% within about 30 days of administration of said composition to a

human subject.

83. The method of claim 82 wherein the total concentration of serum low-density
lipoprotein (LDL) in said human subject’s blood does not substantially increase within

thirty days of administration of said composition.

84. The method of claim 54 wherein said therapeutically effective amount of the

composition comprises at least 0.5g/day.

85. The method of claim 54 wherein said subject’s blood serum has a concentration
of at least about 20 nmol/mL of the Omega-3 fatty acid ester within about four hours

after administration.

86. The method of claim 49 wherein said composition is administered to a subject

orally.

87. The method of claim 49 wherein said composition is administered to a subject as

a gel or liquid capsule.

88. The method of claim 49 wherein said composition is administered as a parenteral

composition,
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89. The method of claim 49 wherein said composition is administered in combination

with a non-Omega-3 fatty acid ester lipid-lowering agent to a human subject.

90. The method of claim 89 wherein said non-Omega-3 fatty acid ester lipid-lowering
agent is selected from the group consisting of cholesterol absorption inhibitors, bile acid
sequestrants/resins, statins, niacin and derivatives, MTP inhibitors, fibrates and CETP

inhibitors.

91. The method of claim 49 wherein said composition when administered to a human
subject having serum TG levels of > 155 mg TG per dL serum lowers said subject’s TG

levels by at least about 20%.

92. A kit comprising the composition of claim 1 in a package together with

instructions for using said composition to treat a cardiovascular condition or disorder.

93. The kit of claim 92 wherein said composition is in a dosage form of a gel or

liquid capsule packaged in a blister package or in bottles.

94. The kit of claim 92 wherein said instructions include administering said

composition with or without food.

95. The kit of claim 92 wherein said instructions include administering said
composition to a human subject having serum TG levels of > 150 mg TG per dL with or

without food.

96. A kit comprising the composition of claim 32 in a package together with

instructions for using the composition to treat a cardiovascular condition or disorder.

97. The kit of claim 96 wherein said composition is in a dosage form of a gel or

liquid capsule packaged in a blister package or in bottles.

98. The kit of claim 96 wherein said instructions include administering said

composition with or without food.

99. The kit of claim 96 wherein said instructions include administering said
composition to a human subject having serum TG levels of > 150 mg TG per dL with or

without food.
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100. A functional food comprising an edible solid and a pharmaceutical
composition comprising at least one Omega-3 fatty acid ester and at least one surface
active agent; wherein said at least one Omega-3 fatty acid ester comprises at least about
40% (wt/wt) of the composition and wherein said composition is substantially free of

Omega-3 free fatty acids.

101. A functional food comprising an edible liquid and a pharmaceutical
composition comprising at least one Omega-3 fatty acid ester and at least one surface
active agent; wherein said at least one Omega-3 fatty acid ester comprises at least about
40% (wt/wt) of the composition and wherein said composition is substantially free of

Omega-3 free fatty acids.

102. A functional food comprising an edible solid and a pharmaceutical
composition comprising EPA and DHA ethyl esters in a ratio of more than 2:1 to not
more than 3.4:1, from about 15% (wt/wt) to about 31% (wt/wt) Polysorbate 80, and from
about 0.5% (wt/wt) to about 5% (wt/wt) Pluronic F87; wherein said EPA and DHA ethyl
esters comprise at least about 40% (wt/wt) of the composition and said composition is

substantially free of Omega-3 free fatty acids.

103. A functional food comprising an edible liquid and a pharmaceutical
composition comprising EPA and DHA ethyl esters in a ratio of more than 2:1 to not
more than 3.4:1, from about 15% (wt/wt) to about 31% (wt/wt) Polysorbate 80, and from
about 0.5% (wt/wt) to about 5% (wt/wt) Pluronic F87; wherein said EPA and DHA ethyl
esters comprise at least about 40% (wt/wt) of the composition and wherein said

composition is free of Omega-3 free fatty acids.

104. A method of treating a human subject at risk of or suffering from
cardiovascular disease comprising administering an effective amount of a functional food

according to claim 100.

105. A method of treating a human subject at risk of or suffering from
cardiovascular disease comprising administering an effective amount of a functional food

according to claim 101,

106. A method of treating a human subject at risk of or suffering from
cardiovascular disease comprising administering an effective amount of a functional food

according to claim 102,
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107. A method of treating a human subject at risk of or suffering from
cardiovascular disease comprising administering an effective amount of a functional food

according to claim 103.

108. A pharmaceutical composition comprising at least one EPA ester and at
least one DHA ester in a weight to weight ratio of more than 2:1 to not more than 3.4:1
(EPA:DHA), wherein said at least one EPA ester and said at least one DHA ester
combined comprises from about 40% to about 95% by weight of said composition and
wherein said composition is free of active ingredients other than Omega-3 fatty acid

esters.

109. The method of claim 108 wherein the composition further comprises at

least one terpene.

110. The composition of claim 108 wherein the composition further comprises
substantially pure d-limonene from about 0.1% (wt/wt) to about 5% (wt/wt) of said

composition,

111. A method of treating a cardiovascular condition or disorder in a subject in
need of such treatment, said method comprising administering to said subject a
therapeutically effective amount of a composition comprising at least one EPA ester and
at least one DHA ester thereof in a weight to weight ratio of more than 2:1 to not more
than 3.4:1 (EPA:DHA), wherein said at least one EPA ester and at least one DHA ester
combined comprises from about 40% to about 95% by weight of the composition and
wherein said composition is substantially free of active ingredients other than Omega-3

fatty acid esters.

112. The method of claim 111 wherein said composition further comprises at

least one terpene.

113. The method of claim 111 wherein said composition further comprises
substantially pure d-limonene from about 0.1% (wt/wt) to about 5% (wt/wt) of said

composition,

114. A pharmaceutical composition comprising at least one Omega-3 fatty acid
ester and at least one terpene; wherein said at least one Omega-3 fatty acid ester
comprises at least about 40% (wt/wt) of the composition and is substantially free of

active ingredients other than said at least one Omega-3 fatty acid ester.
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115. The composition of claim 114 wherein the at least one terpene is d-
limonene.

116. The composition of claim 114 wherein the at least one terpene is
substantially pure d-limonene.

117. The composition of claim 114 wherein the at least one terpene is at least
95% pure d-limonene.

118. A composition comprising a mixture of EPA and DHA ethyl esters and at

least one terpene, wherein the ratio of EPA:DHA is about 2.4:1 and wherein said EPA
and DHA ethyl esters combined comprise from about 40% (wt/wt) to about 95% (wt/wt)
of said composition and is free of active ingredients other than said EPA and DHA esters

and at least one terpene.

119. The composition of claim 118 wherein the at least one terpene is d-
limonene.
120. The composition of claim 118 wherein the at least one terpene is

substantially pure d-limonene.

121. The pharmaceutical composition of claim 118 wherein the at least one

terpene is at least 95% pure d-limonene.
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FIGURE 4
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CON 104321053 A W OF OE Kk P /75T

Lo — M S bR o -3 5l REEA 2 DR s s 2 A &9 s b prig
Fb—P o -3 R REEI L E D KL 40% (wt/wt) ZAEY, I B TR A 5 mA &
© =3 Jif B AR TR o

2. QIBURIESR 1 iR A G, S ik 20— o -3 IRITIRERIL A T 41, 241104
A N =R o - WRRIR T/ \BR DY IR« — i — MR — TR UG IR — Bk
TR — TR TR IR — NI IR A DU UG IR s — DU BR N IR BE AT 4

AN
= o

3. UTRURELR | TR 2064, o prid 2 /b —Fh o -3 eI R EE 23 A 4.

4. WIRRIESR 1 BRIl &9, b prid 20— o -3 IR REE & —F 488 .

5. WIAURIESR 4 ATk 54, Hod Brid 2 /0 —Fh L B35 EPA ZBSH1 DHA B8 (V7R
4, HoA EPA:DHA IIEEZ KT 2:1 BIAK T 3. 4: 1, Hor ik 40 5 1 EPA Z 51 DHA &
BEM KL 40% (wt/wt) B KZ) 85% (wt/wt) HIFTIRALEW).

6. WIRLRIE R 3 Frid 4l 54, P X P4l A 1 EPA ZBEAT DHA LG4 Rl K 24 50 %
(wt/wt) BTG,

7. WIASURIESR 3 Tk AL &4, LA Brid 22 /b —Fh CEREEE EPA ZB8HT DHA L BSHTR
A4, Hodh EPA:DHA FIEEF K2y 2. 4:1, 3+ HEL P ATIR 1411 EPA L BSHT DHA £ BEHA N
K 40% (wt/wt) B K4 85% (wt/wt) HITIAHEGY).

8. WIRRIE R 7 Frid 4l &4, Hh X P4l A 1 EPA ZB5 AT DHA A4 Bl K 24 50 %
(wt/wt) KA &Y.

9. WA ER 1 ik 4G9, Sorb Bir ik 22 /b — B3k v 57 B 2220 8.0 138
K = SR .

10, WIAURIELSR | TR 4L -& 4, b BT id 28 /b —Fh 3R T Vs PEFE B 4L, 12 I 4Lk
N 2D AR TS R A2 D R B B SR S PR R A DR P R R
PEF) 22 /D — Pl B B 7 3R T PR P T — A, BUEAT A A .

11, GIBCRIEE SR 1 TR A9, Horp prid 2 /0 — PR s MR G B F 4L £ /0
— PR AR IS ] A AR D — PR LB B D —Frig v a8 R AT A
— P, eI S .

12, WIBCRIEESR 1 BTk G054, 2o rp BT i 28 /D — P 1 35 P SR 5E AT IR 215 0 19 N
KZ)15% wt/wt B KZ) 31% wt/wt [ /b—FhE L ALHE,

13, ATBCRIZEESR 1 TR (2064, b ik 22 /b — B 3 i v 570 2 2 LW A4S 80,

14, GORUCRIE SR | TR A G4, b Brid 22 /0 — P2 [ 35 57 A5G T 205 0 11 N
K21 0.5% wt/wt B KL 5% wt/wt {2 /D>—FiHE v,

15, IACRIZEER | TR 69, d— 0 & 2 b — Ak

16. WIBCRIE SR 1 rid Il &4, 3—DaaE 3 TAR 2D —MHa a4
A BRI EE Y B — R EE A A — R, e 4.

17, WACRZEER 1 R A&, d— P& 2 b—MAEER .

18. WIRAE K 1 Pk I &), B — DA S TR A S5V RZ 0. 01% (wt/wt) F|
K 5% (wt/wt) B2/ D—FAEFm,

19, WALRIE R 1 BTiA 4L &9, Sk — 288 2 /0 —Fhik .

2
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20. WIAURIESR | Bk L&, i — P S 54 LAl d- 7B

21, QIBCRIESKR | &AL &4, DA & Pk LG YR MRL 0. 1% (wt/wt) 21K
25% (wt/wt) HIEEA EAERT d- ¥ &M .

22. QIBCRIESKR | &AL &Y, D& Ik G YR MNRL 0. 1% (wt/wt) 21K
2)5% (wt/wt) FIRIRFE M o

23, WIBRIESR | B A &9, Forb BTk 4L 6 WAE — PR ME TP TR U A

24. WIRAER | TR A&, b I A & WA — M EABRYE pH RIZKPEA BT %
JERHEA o

25. WIAUMER | Brik 4L a4, b Brid &M 4E 0. IN HCL R A

26. WIBUAESR 24 Brid A G4, b rid IRARHAT WKL Tum BRZ1 10w m (R H

27. WIBUAER 25 Frik AL G, Horp iR IRAR AT WKL Tum BIRZ) 10w m (9 E
28. WIBUAESKR 26 Brid A G, Horb Frid IRARHAT A KLA Tum IR 10w m (1 EH

29. WIBMEE SR 1 ik A G, K ridd &5 ey ESAS ey B4 752
7 EIXAE 25 T IR .

30. MIRCRIER 1 ik gl &9, KA ik 20 —Fh o =3 g5 BRNE = 2 th—Fh L4
o

31, WIRLRIELR 21 Frid (404, o Frd 20 G- W4E 26 T 2 B = K40 155mg/dL I
[RIIALTE TG K NSRS AR E I PR T rid 52 1K 1 TG A /b K2y 20% .

32. —FRA o -3 lBIIREEAHAGY, HASAT KT 2:1 BIAKT 3. 4: 1 LLFK
EPA ZBEHT DHA £ IKZ) 15% 2 K2 31 % 58 L A4HS 80 LA KM KL 0.5% (wt/wt) FI
KZ15% (wt/wt) K RHJE v F87 ;Hrh o =3 IR IR BRI e 27 K2 50% (wt/wt) 4L
EW, H HILP TR AEMAT o -3 TF BRI .

33, IR EE SR 32 ik A &4, dE— 05k B N AR 2 b —Phhsa i, A
W R - 2D>—F TR 2 0—MAET =AM AR —F, Bre A s .

34. WACRIEESK 32 ik A &), t— B a5 20— R EE M.

35. WIRCHEE SR 32 Prik A &4, B D A5 rid AWM KLY 0. 01% (wt/wt)
KL 5% (wt/wt) F2/b—MEEN .

36. WIRRIEK 32 Tk 4L &4), E— DA & 2/ —Ms .

37. WBUCHIELSK 32 ik A &9, B — DA 5 AR A d- frilh .

38. WIBUREE SR 32 iR A &, D5 TR AEG WKL 0. 1% (wt/wt)
K2y 5% (wt/wt) HIZEA EAifp) d- Frig s .

39. WIBIRIEESK 32 iR A &4, DA 5 iR AE WKL 0. 1% (wt/wt)
K1 5% (wt/wt) FIRIAFEI

40. GIACHIESK 32 Bk A &), Sorp il H -G WA — POk A BT T U R .

A1, WIRRIEESK 32 prid 40 A4, Hod prids 206 0 4E — P B B2 24 pH 7K PR A L B
B o
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42, TIRCRZER 32 ATk AL 54, Sorh I A48 0. IN HCL AR R
43. WIBCRIZEK 40 Bk AL &4, Soh g R AT R Z) Lum BRZ) 10w m I E

B

44, WIRRESR 41 PriR A EY), Hh rid IR BA MWK 1um R4 10w m I E

N

45, WIRCREK 42 b i1 69, K TR R B A KL Lum 2R 10w m 1 H

2

46. WIRUREESR 38 Brid 4L &4, S Frid L & WELs T 2 B = 155mg T6/dL [MiE
[R5 TG 7K N2 R B PR T P 52383 1 16 /KPR 22 b K4 20%

AT, WIRUREESR 32 BTk A58, Kb i A ES T 2 N2 RENEEAR AR
VBN R

48. UIBCRIEESK 32 FriR A&, 2 H EPA ZBEFN DHA ZBE2H Ho

49. —PIBIT T ELIXFE IR T 10 52 3 P 100 IV 9 RE 8RR (19 07 v, BT id 7 VAL 45
n] TR 2R 45 TIRTT ARE NS 20 R o =3 57 BRERA 22 /b —Ff 3% i 7% 14 7 1) 41
G s TR R D —Fh o -3 JRIITEREEI 2 D K2 40% (wt/wt) TR &4, I H I
HFATRHEMAE © -3 T TR .

50. UIBCRIEESK 49 BTkt 77 i, b prid 20— o -3 IR B IE B T4, Z4H M4
A PSR AR o — AR T /B UG B  — ik =R — Bk T iR — Bk
FIHER . —+ R AR  — W NIEIR - DURR TG IR « —+ DURR /NI IR, sREA T4l

I
= o

51. WIAAIELK 49 ikt 77 v, Hoh ik 20 —F o =3 IR ERRE 2 —Fh & Bk .

52. WIAUAIELSK 49 Pk ity 77 i2:, Horh frik 22 /b—Fh L B0 4% EPA ZBEF0 DHA LB PR
G4, Hodr EPA:DHA HIECZ KT 201 BIAK T 3. 4: 1, Hop frik 405 1 EPA LA DHA &
BEFA R ZY 40% (wi/wt) BIKZ) 85% (wt/wt) [MTIRAEY).

53. IIALRN TSR 49 Frik i 7k, HoAix A4l A 1) BPA ZBEAT DHA Z 5 4 Rl K2 50 %
(wt/wt) WA

54. UIRLRIELR 49 BTk 75k, L prid 2 /0 —Fh o -3 IR IR L BB HE EPA Z BN
DHA Z BB IR &4, Horp EPA:DHA [ILLZ 0 K2y 2. 4: 1, Horp ik 414 1) EPA LI DHA &
BERI MR L) 40% (wt/wt) BIKZ) 85% (wt/wt) HIFTRZHEY .

55. WIBRELR 54 Prd (1) 75 7%, JorpiZ 4l & 11 EPA LEEFN DHA LB K2 50% (wt/
wt) TR G .

56. WIALRIEE SR 49 Frik i) 77 vk, Hp prid 2 /b —Fpk s HEF R A 20 8.0 128
7K = SR .

57. UIBURELSR 49 BTk ity 77 1%, o ik &2 /b —FhaR s PERIE B F 4L, %2 1 24 ek
N 2D RS RIS R 2D — MR B AR S PR 2D — M T AR T
PEF 22— B & R VS PR, SUE T4 .

58. WIAAIELR 49 Prik i) 7514, b prid 2 /b —Fh R st f e B F Az b —
FhAE & BRI TS R, A AL 20— M R RS 2> — Mg v, e AT
HE
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59. UIAURIEESR 49 BT i 5 vk, Horp BT 22 /20— b 3 T v T R B8 TR L 5 0 I K
21 15% wt/wt B K4 31% wt/wt B2 /D—Fh B 1L A4S,

60. WIBCFIZELR 49 BTk iy 77125, S il 22 /b — iR i M52 58 L B4R 80.

61. WIRURIEESR 49 BT I8 751k, oA Bk 22 /0 — PR s MR AL 8 BT id 4L & K
270.5% wt/wt B K41 5% wt/wt [F15/D—FyHig v,

62. WIAURIE SR 49 Frid i ik, #E— D& 20— Frdi s,

63. WIBLRIESK 49 ATk K772, i — A ik AR 4L 2 /> — P4, iz 41 41
A E DR EE R 20— M EE Ry, e S .

64. WIBLRIEESR 49 ATk i ik, #— P a& 20— MEE® .

65. UIAURIEESR 49 ATk it 7575, — A& Frid A SN KL 0. 01% (wt/wt) FK
215% (wt/wt) B2/ b—F AT,

66. WIBUFESR 49 Bribm ik, 3— A& 20—k .

67. WIAURIE SR 49 FTid i ik, S— b A& EA LA d- F 55 .

68. WIBURIEL R 49 Frik i 751k, B— A& TR A G I KL 0. 1% (wt/wt) FK
Z15% (wt/wt) AR L4l d- #7800 .

69. WIBURIE K 49 Frik i 751k, B— 00 & TR A5 KL 0. 1% (wt/wt) FK
215% (wt/wt) BIRIRFEI

70. WIBCRESK 49 Tk 777, o Brid 2 &4 —FoK PEA T TE BOROR -

T1. WIBUREESK 49 Brid ) 75 1%, Hod Brid 60046 — PP A BRI pH /K A 5 A T 1
AL

72 WIAURIE SR 49 FT i 753%, e BTk 414046 0. IN HCL W il .

73 WIAURIE SR 70 TR i 5%, b TR IR AR A AR Lum BRZ) 10 v m (I E AR,

T4, WIRCRELR 71 Pk it 71, o R IR i A MORZ) 1 um BK4) 10 w m (B AR,

75. WIRURIE SR 72 Prik )75, A ik iR A WKL Lum 2R 10 wm (K EAE.

76. WIRCREESR 47 BTk sk, Kb prid A a5 al— B A58y —Rk4 T2 A
KZRE

77 WIRUREE SR 49 Brid i) 5 vk, e Brid 22 /0—Fh o =3 I I BRIE = %2 42 /b —Ff iR
ZH o

78. WIAURIEL SR 49 ATk () 75 15, Jorp i ads o a9 00 i B 13 H N 4L, 24 4Ll
SO JIRE RV I A ) 2 U, /B 58 080) 20 g LS v I IMLRE e 9l = S IR 3 bk Bl R AL, | e T
Fo 5t 1. A AE W4 Bh e B 1 8T 9K Dh BE R 05 S KR« =3 k2 Lo LR if s 2k Lo LA T
(AMT) 2 ST BHAR AL HUAESE (STEMI) 2 PESE ST Brdh m B0 U S (NSTEMI) | 0048
S AR E AL EUR (UA) JFaE RO G (SA) O ULRESE 78 12k 0 ) 55 38 3 9k i 76 i i
OO UL B JEH 0 L5 « B A 2R JULS9 B S0P o A9 < R S RS T O G D PR R
it 2 e e T e D B 8 5 S AR B R ) k9

79. WIBCRIEESR 49 Frid 24L&, Horp BrdoO i FiE sk R i B N AL, 4L Ak
by s IR IRE R E A TR G

80. WIRLRIELSR 49 ATk (24064, Horb B i oo V8 9 B 1A 8 B R 4, %4110 20k
by LR L G IRE T E AT A S
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81. UIBUHIE R 49 Frdk A A4, I B o il 88 o 8 B R 1 2 ey H vl — R I iE .

82. WIAANELR 81 Prik i) 75 i, Hh e N2 A 46 T TR AL G K 2 30 K2 N %
I MYE H =B R 22D 20%

83. WIARIELSK 82 Frik () J5 i, Horh 1R 45 T iR &M =T R W, fEFTIR AR %
TR I ) S 2 B e e (LDL) WASVIR SRR A B im.

84. UIAUHIEE SR 54 Frik i 7k, izl & TR iy A e m i £ 0. 58/ K.

85. WIALAELR 54 FTik () 751, ForPAE4S T 2 Ja KAVI/ING 22 P, BT i 52383 1 1035
BAWE R 2D KL 20nmol /mL ¥ © =3 [N«

86. WAL 49 Frik i) 75 1%, Horh Frid &9 UL DR T 48 7523038 1

87. AIBURIEESK 49 Frik i 732, Horb TR 240 & R VE  — Rt i sl R AR IR B 45 T 524
.

88. WIAAIE K 49 Frid i 75 1%, o ik 4L &Y 208 bl B AL & eE T 32 R E 1 .

89. WIBRIE SR 49 Fridm vk, KA rid A &Y 59E - o -3 TR R Es e R4l &4 7
NEZ R

90. WIALFIEL K 89 Frik i 7y i, Horh ik AE — o -3 IR BREE PR NIR R B 4L, 121 14l
FCA < JIE ] R e A R0 IR BR 2 G50/ BT A T 2R 25400 SRR AT AR ) W MTP F ) D
Re 2SN CETP HPHHilF1) o

O1. AIBUCRIE K 49 Frik il 72, Hob BTk 4l & WAEsh T £ A = 155mg T6/dL Mg
M3E TG AR R E W AT Prid 52 & 11 16 AR 2R DKL) 20%

92. — PP LS IR ER 1 TR A W2 &, SA AV 5 K TAER TR A &Y
I U LA 9 RE AT 1) U0 B 5 — R

93. AIBCHIEE SR 92 Frid 2 &, Hoh BTk 4] &4 S A B e Y B A B 1 TP G
EIRTRENE AP

94. WIRRIESK 92 ik, e prid vt B afs 5 ey — ke 5 8y —&s 7
BTkl 54 o

95. WIRARIEL K 92 Frid i 25 &0, Horbh ik U BB FE 1) A = 150mg TG/dL [#1fL3E TG
KPFIANEZRE S EY)—RE TR S Y — RS TR AE69.

96. — PP E WA E R 32 Ak A G 2i&, ZA6W 5 X A 5 WRTT
O I R B R A ) i B P — A e

97. AIBURIE K 96 ATk 2y &, Hordh Tk 4 &4 S A B e v BB A i 1 P ARG
B AR IR FE 7)Y

98. WIBHE K 96 rid ) gis, o prid gl Bass S gy — R 58— &4 7
il &4 .

99. WIBCHIEESK 96 ITid (1) 245 &, o il g A AL 46 1) B = 1650mg TG/ dL [ 13 TG
KEPARZRE STV RETEAS Y KE T IRAEY.

100. —FhZhRe &, ZIhRE A S — Al g E R — R 2 A G, A S
WAL E 2D o =3 IR BREE AN 2 D —Fh R MG PR s b iR 20— o -3 TR R R
IS E DKL) 40% (wi/wt) HNZALEY, JF H P TR A EMEAR LAY o-3 Jf B IE
1788
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101, —FhZhRe &, Z I RE R A — Rl R — R 2 A G, A S
WAL E 2D o =3 IR BREEA 2 D—Fh R Vs PEFR) P iR 22— o -3 TR IR
P E DKL) 40% (wt/wt) ZALEY), JF LA TR A EWEAR EAE o -3 Jif B IE
1788

102, —FhIhRe i, Z I RE R A S — Rl A AR — M2 A G, A S
WS T KT 2:1 BIA KT 3. 4:1 EEFA EPA ZBEF1 DHA Z B8 KL 15% (wt/wt) FI
K2 31% (wt/wt) I ILALEE 80 LALLM KL 0.5% (wt/wt) 3 K4y 5% (wt/wt) )3 B
Je ve F8T s HoAr firidk EPA Z BN DHA ZBEAA i 227 K249 40% (wt/wt) WIZAL &4, I BTk
HEWMEEAR LT o -3 WE IR .

103. —FhZhEe Bt ZIRE A —Mrl A —M A A, A HAE
MAET KT 2:1 BIA KT 3. 4:1 ELZA EPA ZBEF DHA 215 K4 15% (wt/wt) %I
K21 31% (wt/wt) IZELALEE 80 LALLM KL 0.5% (wt/wt) FIKZ 5% (wt/wt) (I3 B
Je v F8T s Horr firidk EPA L1 DHA L R4 22 /b R 2 40% (wt/wt) A A, I+ H
FTid L5 E o -3 B IEIR -

104, —FhyaT7 Ak 0 I/ 5095 SRS BB AT 00 I 05 19 N 285238 3 10 7 Vs, 1% 07 14
FELE T R PRI R E K 100 Frl ) hEe & i

105, —FhyAT7 Ak T I 5095 SR BB AT 00 I 05 1 N 2R 52 3R 3 1K Vs, 1% 07 14,
FE4E T R PRI E SR 101 Frl ) hRe & i

106, —Fhyay7 Ak T IR 5395 SR BB AT 00 L 05 1 N 2R 52 3R 3 10 Vs, 1% 07 148,
FELE T R PRI E SR 102 Jrk () DhRe i

107, —Fhya 77 A 0 I P95 JXUG: BB AT 00 LB 05 19 N 2B 52 3R 3 10 Vs, 1% 07 14
FR45 T A ME PR BOREEK 103 Frid K DhBe & it .

108. —MZi HAEY, ZAHAGME G T KT 2:1 BIAKT 3. 4:1 EREESR
# (EPA:DHA) ¥y 42/ — i EPA BN %2 /b —Ff DHA [, b prik 414 (1) 22 /b —Ff EPA B AT
TR 42 /b — P DHA G A4 Rl 3% T B v K2 40 % B K2 95 % K ATk 20 54, FF HAL b rik 21 &
MAEERT © -3 IR RN LAY B3 PE A3 o

109. WIBURE R 108 Frdk 7732, izl Gl — 0 & 2 /b —fhik .

110. 4nRURE SR 108 Bk &4, Hh a6 Wit — S a8 ik &M WK 4
0.1% (wt/wt) B KL 5% (wt/wt) BIFEEA F4if) d- 54

VL. —FhAyT 75 BIXFE HIR T 195238 HP (0 MU e B 18 (1) 7 v, BT I v L H
FATIRZIRE S TIHRIT AR EN— AW, ZAEMESLHT KT 2:1 BIAKT 3.4:1
Hig 5 EE A (BPA:DHA) fY % /b—Ff BPA BgF1 2 /b —Fh DHA g, Hoh BTk 4 & 1 £ b —
Filt EPA R AT 22 /b —Fh DHA BEA4) il d% B v K2 40% BIRZY 95 % XA &4, IF H
HITR A EVIEAR EAGERT o -3 TR NS LA R 73

112, WOAURIE SR 111 Pk 7732, b ik 4 & ik — D 22 b —Fimdi

113, WOBCRIEE SR 111 BTk i ik, A ik & — b a8 frid A &9 KL
0.1% (wt/wt) B KL 5% (wt/wt) FEA FAif) d- #7864 .

114, —FaES R —M o-3 feIIREF 2/ —Mus 2 A &9 s b prd 2 /b —
Bl =3 EIHBR B A D KL 40% (wt/wt) HIZZL A HIEAR EARERR T frid s b —

7
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Pt @ =3 Jig 107 B T LA AN 03 T 10 o

115, WIBURIER 114 Bk L&, 2oz a b —Ris & d- 4800

116. WIACRIEESR 114 Frid A&, Kb iz 2 b — Rl R AR R4l d- Fr85a

117, WACRIEESR 114 Frid A &4, HopiZ 2 b — Rl 2 20 95% 4l d- Frisfd .

118. — it & EPA ZBEH DHA L PR IRITR G 22 /b — P () 41 -549) , 21 EPA:DHA )
bR AL 2. 411, 3F HAL A BTk 414 16 EPA ZBSH1 DHA Z.BEA MR 2T 40% (wt/wt) 3
K 95% (wt/wt) HIFTRLLEY), I HAE B T Frid EPA [EFI DHA Jis LA & 22 /b —Ffrifs LA Ak
RT3 T

119, WIBUCRIER 118 Bk (4L &4, b iz E bRk & d- 7800

120. WIACFIEESR 118 Frid AL &4, Horp iz 2 b — Rl R A R4l d- Fri80a

121, WRCRIESR 118 ATkt Zi A4, Horp iz 2 b —Fhiis & 22 /0 95 % 4l d- friz

>3

o
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w-3 fEAERERA &4

[0001]  AHZCHUIEMIAZ X 5 H
[0002]  ASHEE SR T 2012 4E 3 7 30 HIRASHI 2L H If &) Hi% 5 61/618, 161 L5
L2 o

BEHEA

[0003]  #id#fE 5 DAZHZR (WHO) oK T MU (CVD) [MfRiH T 0, CVD & RIKKk S
LR, (fai R 5 317,2012 4 9 H 5 1] (http://www. who. int/mediacentre/factsheets/
fs317/en/index. html, 2013 4 1 H 31 H ). 5 WHO fli tf, 7E 2008 “F-A4i v+ 1730 J7 Ak
T CVD, T BRPTASEToM 30% . FEIXLEIRT -, fl i 730 J7 & B e 0o (CHD) JTEL,
JF H. 620 Jr2& it T A KT EL. WHO IE A& i1, 21 2030 4, JL-F 2500 J3 ARSI T CVD, E A
TR AT X PEATREER 7148857 (The Global Burden of Disease Study) {ifitf
7E 1990 4%, £F 620 J7 CHD R EKILT- ANZh, REPE K 350 7. (BBE Ourray)CJL H
W& A (Lopez) AD. “4 BRI H14H, 46 1990 4F IF Tt 3 2020 4F, I T  H 405 A0 XU
R FHIZE T BRI 455 1F 57 (The Global Burden of Disease A Comprehensive
Assessment of Mortality and Disability from Disease, Injuries and Risk Factors
in 1990and Projected to 2020), % Ll (Boston), Bk SUFF & W4 Mk K 2% A AL (Ma
Harvard University Press) ;1996). iXEETGALvE, 7€ 2020 4 f1 1 CHD BT &) 1110 J3
FETNEL, IR B8 [ 508K B4l 780 7. RIS KA IFAER] ST CHD. 4, 535 FE ARG
CHD 15 4R 2 8 B HIZET- HHRIR IR R Rl . 2005 4F, fE3E [ KAHE 5 A | ARIZET: i
CHD 5l# . (#1e (Heron)MP 28 A, “FET: :2006 SEHIWI 435 ” (Deaths preliminary data
for 2006) , 3¢ H E K4 R4 (Natl. Vital. Stat. Rep. ) 2008 ;56: 1-52) . M3 5€ El 5 4
i) 5 TR o AR, e 38 FE R R T R o RN 8 A TP R A o A R
2 3T% KT % F At . HARERKIN 28 5L CVD A AET- I KME R F%, CVD 158K b7 T Bt
HLMIET N 54% , LU S5 HIET AEH) 43% .

[0004]  CVD 512 RS Al A K o R 48 )RS Rl -, R IAE (B4, i H vl =R IE )
R AR P A RE S CVD B BB AR . IE A IXAE, AT & © -3 IR R AR 41 EPA 1
DHA f1) £ B8 RO I B b 78 0B IR IR AR AL 77 22k 97 OV, JF B H 2 H TR Tt &
(R H =15

[0005] AR, & -3 55 FR IR BB kb 78 70) B SR IR ARV RIAL 77 25 ) 25 T AP AE R
Pekko B0, 4 OIREG T, (AT S o -3 5107 BR s 00 G £ kb 78551 8 7R IR Ad i Ak Ty
2 AR A WSRO « BART &, AT A -G RA B3 g, A28 it
fix s BRI DA —RIRA I, B AR AS5mEey &R, o-3 EIK
Wi Ry W SRS 0 s TR T B o GO TE R R A A T 15 AT, IR LB R ER B T o -3 IR R
Uil

[0006] & T su IRAKWE, T LA B BUR & o -3 IRITIREE A -G 2s 7 8%, 252, i
T HIXFEMAEGYEEAH I EER , XTI E MO VR A7 AR SEPr PRl BE I TR o 26 R A

9
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(o =3 s R I ) S AL At ] L AR 2 25 22 ) B AN PR I AR 0R, JE R AE K BN
T WENTE ANIE AL S AN A PR RIAE AL IX SRS o =3 R IR 7 9% AH
Ko AEMH LG, ©=3 JRiRBRMR T ETAE S H RN EY L, R — LRV
WRERZ . L8R DL O R B s Rzl 2 R ik i, NsiaTE . T HiRIiE
TS AT AR

[0007]  AHMHEC AN, 54 F AR S o -3 iR N 4L & WAHSCER R IE T (1
U1, 5y 5 BN EE NN IR M 3 B A R BRI LRI i A A R AR R A AN BRI
DRRIHE ) S35 PR T R AR T

[0008]  ERAR AT (i FE 1) A3 75 2R LAFRAIS CVD IR 26, #2581l CVD [RPBNR 7 I A2 A2 1E 24
¥ o XL IR AR A% ] BB 25 (1 A DBt Y 167 CVD I BT 25 o SR, A BB 24 1) A
Ay IF B IR AN E (1o AH N, 254 0T LIGIE SE IR 22 42 5AT RCIROL I =4 1T 254
T R SCEAT 280K 77 3o A, 6 1 BSeE B8 @ =3 Ji s R e 81 21 EPA A1 DHA (1) Z. g (1 21
CMFAETE T 25, IX LS G YU =2 2 ey 2w oF B UCEAR BB B R 3
R 0L, XA AL S D AE B DR A PR TRA /B0 A PR ) 4R
AN/ B R AR 3 Ao AR PR P R LR B o RAT B D X A SO K A G R 4 iy
FRIH M I EL S AT Rt A 5 I S5 A 5 1) ARG [R] 1

ZIEAE

[0009]  7EULALFEAER BT A SE R, FrA AEWIIAE o -3 EEIIR. 753 LS
e, 2E AR L RS 5 2 D —FPR VG LA [ EPA BEA DHA BRIGZLE4) . (B4t
S5 b, EPA iS5 DHA BRI EL R B M AT 2:1 BIAR KT 3. 4: 1, FESesz i 5] 24 K4
2:1 F K4 3. 4:1 [¥) EPA g 55 DHA BSf0 bL 6, AE R desjfif) b, e 3R A R & &2 20—
Bl o =3 IR M ERBE AN 22 /b — PR TR EFI A A4 ER LSS w T, 1% o -3 R ERFGLE
BN, ZARACN /S EAFR . o - WHKER 1+ \ B VUG IR « — 8 — 4RI . —
TR TR —+ TR AR P VUBR TR — BN
IHIR B S . LS R & TR o -3 TR IREE I L BT A=V EY), 1T
M5 2 D — PR MG HE) 2 DR 2D — R B B NN A A AL A Rt
SR AR A WKL 2:1 IR 3. 4:1 LRKIARE o -3 BEIREN41 6. HAbS
BIE SRR T 2: LHAK T 3041 EEER . LA, X LU 3R R4 2. 401, FELb S ifa $2 i
H 7T OB 45 T ATiE © =3 Ja i BRES IR YT 11 2 s iE sl R 18 10 515, 1K 2 o =3 g
1 g H AT 7 R () 2 R, 05 B 1 e 6, ATk b B 22 /b —Fh R v PR 22 /b —Ff
i 2D — PP e N4 G . E R Xl S R T B i i L Ea
o =3 i 7 B s 4 & ) 045 T B FH PR B S AR R A, iX 48 o -3 IR IR IE n] BHA A 2857
REMMNTE LT LR, LA T ERATHRTELS T o -3 TRIERE A TT ek
P TFH o TERLES b, 72 S8A 5 GBS TREN T, U FHEXRE TR
ZARE GG TAENTE MR IR B L S, Pk o =3 JIR 7 8 8 1 25 R FH R A B AR A
A, B 254 B T 3

[0010]  [AITHT , 4 26 5l ) SR AL 75 22 /b —Fh o =3 IR Uy R i A0 &2 /b — o 6 T 7% 1k 5 1 24
MAEY, ik 2 /b—F o -3 IRITEREER B2 /D KA 40% (wi/wt) BIEZAEY).

10
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[0011]  FELLESTfI B R A 5 — o -3 IRITREEAZE — o -3 RN B2 HA 5, %
i o -3 JRIRRERIE B AL ZA AN T3 =R o — WRRER .+ /\ Bk TU IR R -
TR IR i AR IR . B U IR T TR ORI o RS AR Y
W TG IR  — T VU B /SRR, 150 — o -3 IRIRRMRIE B N AL ZAMABN 75k =
B2 a = WRRER 1\ Bk PUAR R « — ik =M R — Tk TR s — Bk G IR . — + 8k o
ISR A W NI R DU TR R T PUBR /S I R, AF 1 B B — FIEE — w0 -3 JIR
I R A S ASAH R], FF HLZB —FI28 — o -3 JIRITRR BRI LA KT 2:1 BIAK T 3. 4: 1 WL
K (F— o-3 FIHREE : 3£ o -3 IBIERES) ;HPHAEME—RE = -3 IRIREM
AR 40% (wt/wt) BIZAAEY, IF HH P IR A 4R EAEER T TR o -3 5
PR IS LA RT3 T 137 o

[0012]  JELESTf BSRAF A 22/ —Fh o -3 JIRITIREE. HLAUHE, % o -3 IR IR NE & —Ff
LT

[0013]  JELLspilif E RS 2/ —F o -3 JRITREE M 2> —Mus s A Ay
FTiR Z /b —Ff @ -3 IR IR A K /D K21 40% (wt/wt) HIZA ST BEA EARE K
T o-3 IRIEREE AAMRIE Ry o FERE B S T, %2 D o -3 IR BRI K4
40% \45% .50 % .55% .60% .65% . 70% 75% o 1%k SIS HAA A T2 d- A BEiG . 3
e LA S P, IR R AL A LS AR I

[0014] sy o] 4L b4 25 BPA ZESHN DHA 2B UL K 28 /b —Fhifi (i 4144, 2o +p EPA: DHA
(L I R4 2. 4: 1, IF H A Bk 404 () EPA ZBEAI DHA Z BRI M K2 40% (wt/wt)
KA 95% (wt/wt) PR G, (EFELESHE] F , 205 1 EPA ZBEH DHA ZBEAA REK
2540% (wt/wt) FIFTRAL G . %G A AL T2 d- Frigsa . 23R Le Al s )
W I RE LA AL B R AR

[0015]  FEALSIEA B4l d- Frddd i S 1, 1% d— A fE OR T 95 % 31K 2 98 %
aliffy, ERLESTHEE] T, ZEEA RALR d- MR 2D 95% .96 % .97 % 5K 98 % 4l .
[0016]  {ERLLLSTHEMIT, % o -3 IRATERNGIE B F 4L, A ARG 2 /b—F0 EPA g 2
/b—Ff DHA PR sk &AM A, I A& 20— PR g M. 78 3ELe st b, %2 b —
Flt EPA BT 42 /b —Fh DHA Fg /2 dE A Baliffy, FEtes i ia$2 e & ab FARZ) 2:1 FIK 4
3. 4: 1 [t 2 /b —Fp EPA BEFIZ /b —Fh DHA BS00 64, HIEEA EARSHRT o-3 J5)
FRBE AN RITE PR oy o IEHEIR T A8 AL LR WA A . T2 AWt ] DA RARFE il
B¢ d- Frig s . ERLLESIHE R, X4 o -3 JRITERBEM 22 /> 40 % AL A4 . S0, X
48 o ~3EPA [g AN DHA B5 /2 G 7R 3L L8 20 AW E—FhoK PEA T i R I Bk
AEMHN, UHLAEY S5 BY—RE TEAS Y —RG T, #HELR EEHEWR
N o AE SRR AL T AT IR X Lo A R YT O U FIE SRR Tk . M S5 A TIAE H
ARV AP LI, 75 ICHEIA 11X 28 21 4 0 BIE ] PR A B e A PR B B LTl o a4 it
TN o-3 fRIHRRES AL G ek 2y &, A S —Fh ok 2 Bl A 57 L 3% R E O X at
HEDEIULH A5,

[0017] AH N Hh, fE R /D —ADSEEB P IRE TS TR TH2: 18 AKRTY
3.4:1(EPA:DHA) W& 5 & 8 H A (1) 22 /b —Fp EPA BRAN %2 20— DHA fg DL J 22 /b —Ff 3R
T3 PR R B 24 T 20 B, b TR 404 1) EPA IS DHA B A4 R T8 A K2 40 % I K4

11
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85 % IZA AW AEFLEIXFEI LB, 205 1) EPA ZBEHF1 DHA ZEEHA K2 50% (wt/
wt) HRIPTIRA G .

[o018]  7E & /b— A Sl it TS AT MR T49 2:1 2 K%) 3. 4:1 (EPA:DHA)
1) 5 EE LU AR K &2 2D Fl EPA [N 22 /D — P DHA P DL Je 22 /b — e i v 1 500 1 24 FH AL
G, Horp iR 204 16 EPA BRAT DHA BE A4 S di B 2 v K2 40 % B K2 85% [ G4
1 HE IR R S Ag v, 28411 EPA ZEF DHA S BEH K29 50% (wt/wt) IR 254 .
[0019]  7E % /b— AN A S B PR TS 4 TR T 2:1 BIA KT 3. 4:1 (EPA:DHA) 1)
Him 5 EE LR ZE /D —Fh EPA B2 /b —Ff DHA g LA R 22 /b —FhR s R 2 AL A
W, Horp A 414 110 EPA B5 A1 DHA Bs A4 % B8 v K Z) 40 % IR 2 85 % M &4 . 1F
SEIXRE [ SE A9 L 241 EPA ZESHI DHA ZUBEAA K20 50% (wi/wt) HIFTIREL &4,
[0020]  7E&/D— A S g 4Rt T RS 4T ORTF 2:1 BIA KT 3.4:1 (EPA:DHA) 11
HEim 5 EENLRZE /D —F EPA B5FI 2 /b —F0 DHA g UL R 2 /b —Fh R g R 25 A&
W), Foh BTk 4 & 160 EPA B A0 DHA PR ild% E5 3 v K2 40 % I K2 85 % iz 4L &4, IF
HHEA M ZAEME 'Y —EBAE TERASEY—KE TR FERXME TRIARZIAE N,
A BB RN o 70 HE LI FE (1) 5L s, 26 1) EPA G0 DHA A4 K 249 50 %
(wt/wt) T 5D,

[0021]  7EZ/D—ANSZHE B, AE IR IR IR S ] A S TR AR b Al 42 /b —Fil EPA BE I
/ B /bR DHA i

[0022]  7EZ/D—ANSZHE B, A6 SR I IR 2] A4 E B 2 /D —Fh BPA BEAT / 5 /b
— it DHA BSZH o

[0023]  fER-LLszjffs] h, FA Rk iZ 20 AWK i% BPA BEFT DHA BE AT — & B — 4 & L.
[0024]  FEMLLLSIERE] T, 78 R IA IR S 2 A AL S FEAS 4l BPA ZFEAT / BFEA I
4l f¥] DHA 2.8

[0025]  7EMELLsE 5], 76 LR IA A IR S 2 A1) BB R AR R4l BPA ZBEAT / BFEA
4l DHA ZBE2H % o

[0026]  7E K-S o) A, 1z 20 Wi i% EPA B8 TZ DHA 5 G B 3 02 K40 2. 4:1 (EPA
1 :DHA fig ) .

[0027] e s 490 S SR A 2 R AR B I ) 25 0, 1% R AR B o AT IR 4 A i K 24
0. 1% R KL 5% (wt/wt) o FEALF R I 1) 5L ], ZRARRE I LOZ 4 & W K4
1.6% (wt/wt) /F7E. FELOI A ST 5 MK 0. 1% 2IKEY 5% FIFEAR 4l d- Frig
Mo EALE AR B4 d- i M sE il b, % d- Frigla DOz 6 R4 1.5% (wt/
wt) 174E.

[0028]  7ERLMLszifi ], FE 45 T 2 2 iR 2 I, 7 SEHER (13X 2 21 A 0 16 25 B RN FE AR
EAZ BRI

[0020] TE & /D — S, 2T — A HIREGRBRAGY, Kb, a) & E
BR800 % M iZA Y A T M 1:2 3 2:1 ) EPA:DHA | & L i (4 i R
©-3)-5,8, 11, 14, 17- —+BTLERR (BPA) FI (&M ©-3) -4, 7, 10, 13, 16, 19— —+ —f%
NI (DHA) HIZL-& 4L sb) (2 ©-3)-6,9, 12, 15, 18— - — ik FLlM IR & DA% &
HIFRDH S — R I H o) 348 T 20 —FR IS MR . XL &Pl T ik Hh

12
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— A TR S M KL 0. 1% B KL 5% (wt/wt) FIFRARFS BN KL 0. 1% 3 K2
5% (wt/wt) AR R4l d- Frdh . 1 RIRE I L A LT A AW K4 1. 6% (wt/
wt) [EAEFF H d- i da B COZ 4 5 K2 1. 5% (wt/wt) f717E.

[0030]  7E & /b —ANSEi e, fe it T — B FH TR 9T BT 2 A CVD RS PR 1) A2 2D
—MEREGRHRAGY, Kb a) HEE T 2L 0% MWZAEY 2 H o-3 fEIR
K sb) #HERZAGWHE L S0% M AEHR S ER2HA TN 123 2: 1/
EPA:DHA & & H ) (& X ©-3)-5,8, 11, 14, 17- — B 1 & B (EPA) F1 (4 i =
®=3)-4,7,10, 13,16, 19- -+ ZHk/NMER (DHA) HI4L-E 4L, ) BT EPA F1 DHA LAAME
w =3 PR R LA T I IR #% T 1. 5% R AFAE s3F H o) #2445 T 2/ —FRhR s 7).
XA S AT IR — DS TR S I KL 0. 1% B KL 5% (wt/wt) [IRIRFE
MEM KL 0. 1% B KL 5% (wt/wt) [FEAR BT d- FPiesi . 2RI I s A 1 DL BT ik
HEVPIRL 1.6% (wt/wt) fF/EIFH d- Frigta L8 Oz A SR K4 1.5% (wt/wt)
{7146

[0031] FER/D—ADLHEH P, 12t T M AHREGRNRAGY, Hth, o) HEE
R DB% M ZAGY & H & HEA T M 1:2 3 2:1 1 EPA:DHA & & [ 1) (42X
©w-3)-5,8, 11, 14, 17- — B %M EPL F (2R ©-3)-4,7, 10, 13, 16, 19- —+ —F%
INIGER (DHA) (A4, b) #8820 3% Kzl &2 HBR T EPA Rl DHA LIS H
A 18.20.21.8% 22 MR FIY o -3 SRITERZL K, I H o) $24% T 20— Fh R M is 7
XA S W AT — DA S TR A W N KL 0. 1% EIRL) 5% (wt/wt) FIRARRE
MELM KL 0. 1% BIKZ 5% (we/wt) IFEA LA d- Frdsdis . R ARRE il L 1l DL BTk
HEVRIRLA 1.6% (wt/wt) fE{EH H d- 0 U DIZA G RZ 1.5% (wt/wt)
{F1E

[0032]  {EZ/b— A, $0L T — R RR A IR IRA G4, o, o) #ERITR
b 90 % WA G2 K BE 2 A o -3 IR RR LA sb) L EETH 2/ 80 % il &
Y)W EEA T 121 3] 2: 1 ) EPA:DHA E & L (& ©-3)-5,8, 11, 14, 17- =+
TR (BPA) F (M= ©-3)-4, 7, 10, 13, 16, 19— =+ "R/ (DHA) [R404 2%
(1), Forp EPA R4 Rl 2 B 81 40 % 1) 60 % % 41 &4, IF H. DHA R Rl % v 25 % 1) 45 %
FIZAEY o) HEET 2D 4 5% A AW & HEMR T EPA 1 DHA LA R 18,2021,
8% 22 NIRRT o -3 SRR ) #EE I 1% 2 A% KZA AW~ H (MK
®=3)-6,9,12, 15, 18— B TLIHIRA I se) 2/D—PhR G R s/ 0 ZAE5ME
CUARFA R 0 H AR EREE E 252 T2 P EA T XL S Tk gk —
BB TR S RL 0. 1% B RZ) 5% (w/wt) [FIFRAREEHEL M KL 0. 1% 3 K4
5% (wt/wt) MIZEAR L4y d- Frdh . 1ZRRRE I i A LT A A K4 1. 6% (wt/
wt) [FAEFF H d- g da B DOZ 4 & K2 1.5% (wt/wt) f717E.

[0033] RV My, ERTA AL & TE LR IR 4 A P e Sl fg b, 7 sz 4160 11
BT RO B AA L 100%

[0034]  FEMELGSTHEG PR UL T —F S AT RLY 3. 5:1 BIRL 51 EESEELRT
EPA i DHA 1 22 /b — R [V PEFRI K 25 HER A &, HF Iz A 5 S h ik E &
KT 84% K140 5 1) EPA R DHA o IX 2620 G4 m] AR b Mgk — 20 A0 & ik 40 S i AR 29 0. 1%
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BIKA 5% (wt/wt) MIRIRFEMELM KL 0. 1% 3 K2 5% (wt/wt) IZEA 4 d- #r4
15 o ZIIRAE W I DU R AW KA 1. 6% (wt/wt) 1745 3T H. d— ¥ s s M ih L%
HEMPI KL 1.5% (wt/wt) 1E4E,

[0035]  FELESTHEfIER AL S L R 20 K2 96 % [ = ik TUd IR Ol ( 42 —EPA) |
Z/b—Fh R TER A B3R =+ 2SR (DHA) BULRRIELC A4, XLl &
W R E— S TR A KL 0. 1% B K2 5% (we/wt) I SRS I s MK
250, 1% K2 5% (wt/wt) BIFEA E4iff) d- B2 1% SRIE I 78 1 LT iR 205 0 i)
KL 1.6% (wt/wt) (FAEH H d- Frig i A OZ L SR KL 1.5% (wt/wt) {F1E.
[0036]  {EZ/D—ANSLpE ], 248 T T8 UR R 5 AR SR A 1E BB T
o =3 B2 GAENPE, AR N &5 R TR SME R (Fng, BT REY ) « E D
A~ AR JE IR 980T IR R MR M A8 4% L Lo M G R A i FLIE AR RS TENIR
FHBR T3 » AR T80 JLEE A RRIAT g o AT DI I 1) 75 B P45 2510 52 i (LAl
AR 25 TAERR X L6 2] A W)I6 T RIX LI e sk 21

[0037]  7EZ/D—ANSCHEB 4208 T H 67 A TR B IR R 2 b —f
o I P RE SRR 1) J5 90 TR 7 VG M 52 R B 45 TAEILHE A A SR IT A EN © -3
JE o BR B A 22 /b — R R v MR 2> — R A5

[0038]  7E % /b—ANSCHf P T H TR TT 2D — P U RE BRI 1 5 2, e
AN B 00 JIR R 0L 1 R, 5 0810 4 v o P o i ILE v i = I I B i AR R AL L
BT T o S 0 A AR Th BE RS & 9K Th BE R A5 s KR« = Bk 2 O LB L L Sk L
FEAE (AMI) 2P ST BHf S B0 EESE (STEMD) « 2 AE ST Bedfm 2L Lo U SE (NSTEMI) |0
BRI AT ERLLLIE (UA) G2 BULSIR (SA) O UEBE 78 1 ko0 g 3238 3 5K M 78 1
P JUL A P R L B ) 2R JUTL 5 B D oo R o 2R B A 0 U 1 P S
98 AR JE L i ot A AR Rl R R A A L R AN R B R o 12 VRS 1 TR AT I A2
BT IR A SE N SRR AL 5 .

[0039] 7% /b—NSEjidal b, $RAL T TR R A/ BRI URE 1) 5V

[0040]  {EZ/b—ANFAh SEEA9] , 3245 T FH AT i H I = BE RE R 77

[0041]  {EF-2Ls o), 7645 T 7R L3R (13X S 21 & W i S e st ) 2 i R4 30 Rz
W, TEL5 2577 I FF AR LA = 150mg TG/ dL (M TE 1 A 85238 3 1 My o i H b = s 2
(TG) IS BRI 20% .

[0042]  {EZ/b—ANFHAMRSL ] b, 324 T — R FiR7 A = 150mg TG/dL ML
N2 R W77, TR iE AR mEA R ZRE A T 20— L ESHTE N E
(1) o =3 JRI R BE I AE R R A A

[0043] A4 AL T H A 7R SRR (1) IX LU 20 A W o AR AE — AR N — A 2R R S A, 142
A KT EFAE IR L S W30 7 O I SR TR I BB 15 o

[0044]  TERLLCSREA Y, iR TG MEFIE B R AL AR SCh 2/ FaEE 7 AR
S PR BH S - T v R 90 SR T PR AR P S R I M B T AL A
[0045]  {ERLLCSf iR TG PEFIE B R AL AR 2P R
M) 2 b — PR - BRI S MR, AT A S .

[0046]  7EAL 75 A2 /b — i 38 0 1 1) 1 4 8 St ) o, 4% 22 /D — R SR T MR R K4
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8.0 26K — 28 {8 (HLB) »

[0047]  FEASE 22 /b —Fofr 3 v 1 TR ) R 8 S Tt 4] o, SR T MR AT LU ik B R AL EE
B BUR TS PR, AL AL 2D — R R L AL | /D — Mg v s R E AT AL S
[o048]  FEIELESLIIM o, i 2 /D —Fh R G M FVE AR U AL S WKL) 15% wt/wt 2|
KL 31% wt/wt AR LR . 7 RELe s b, 1258 (L AL R A2 28 L AR 80,

[0049] 7 Bt L6 H Al STl A5 5 12 22 2 — B 3R IS MR AL S O A S KR 0. 1%
wt/wt 2K 5% wt/wt {F4E KISV Il

[0050]  FEHELESfs] h, 76 S X Lo S A 5 L AL 80 Flyrig v i B JE 5T F
87 [ (HO (C,H,0) 4, (C;HL0) 5, (C,H,0) o, H] I o

[0051]  FEHRELEsSjfs|rp, i G W — 0 ke 2 /b —Fh b . FEIXAFE R SERERH , %
2 /DR ARIE B T AL A AR R EEN M AEE SEm . BN E .
TERXAE R SEREE Y, Z B8 EE A el e 1A & X A 5 i B ik AR
0. 01% 2 KZY 5% (F1E . TERLLIXFEI L E] T, XL L BE My AT A s aEn]
DLK A% B THX A S5 0. 01%.0. 05%.0. 1%.0. 2% .0. 3%.0. 4% .0. 5%.0. 6% .
0.7%.0.8%.0.9%.1%.1.5%.2%.2.5% 3% 3. 5% 4% 4. 5% B 5 % {F-1F o {E S LEIXFE
[y s b, XA E By AR T A ECE N4 E T LU el SR E R T K2 0. 4%
{EAE. TERAESIEE AT AT A e elIMA s DOz e EE i KA
0. 4% AFAE o FERE— D AFE /b — PP AR S LSt b, P2 2 S 3%
HEEIFRA 0. 4% HKEBTH .

[0052]  FEIELESLRA b, A GWAE— MK i BIRRAL (self-micellize) o fEHE
28 HA S A9 K PR TR K o 8 SR SO LA ST T, 2K PE AN B A TR T pHoe 7EHE L8
oAt SR, 2K PE A B 0. IN HCL,

[0053]  7EHLALST 4] A, 7E IR (1K L8 2 A P AE — PR A T B ROR AL, A ix gk
R BEA MR 1umBIRZ 10 pm I EAR. ERLES ], 78 HE R (I L2 S Y 7E—
P BA BRI pH IR A AR A, FrP X Sl i A KL Tum K2 10w m
5o AEFELE AR ST B A, EBERER FIX 20 A 00E 0. IN HCL H B B4, Horp i SE i it
HAMNKA 1umBIRL 10 wm (FEFE. TERLESE] F, X A 2 A KE) 1.2.3.4.5.6,
7.8.9.8% 10 u m FIPEHEAZ.

[0054]  FEFLLCSEEIH, R HRTA KX e H Y UL S Gl — BN S 8B4 T2
BRI TN R, LA X ] 5P HIX L o -3 JR R ER 1 AE R H S
FEAR AN APV

[0055] 545 TEAR EASRIFEMEFRIMAS o -3 T ERES 44 P AH LR, Hhdt
S SR A T4 T AR ER AL G W) I SO 222D — Bl EIE F FRAR 22 e A PR R BORs
BRI G AR Ab S b, X L0 g8V FH A E FR il 14 S0 AL 6 S I e < H B X
WP (GERD) < AR BV I N £ PRI (fish taste) HJEFEIR (fishy breath) . fa /S
I (fish smell) %D HYE, BCEAIM 44

[0056]  TEHRELESLEfrh, 7E MR X L] S d- ARG BRI . Y54 T8
K EAE d- BB ECRARBE MRS o -3 IRITERER 25 YAH BB XA A5 ]
CLHE T4 7 AR A5 40 B 3 22 /0 — R R F B AR 22 A AR PR A2 slefs HEvH B o 7R SLALR
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SE A 3 8 E A FH PR A R ) S A AL S U AR B B LW (GERD) L B UK
BV IE N JlErRTE (fish taste) (EJBEFFIR (fishy breath) HJESIA (fish smell) %
OBV, BT .
[0057]  FEIELESIRMI T, B 54T 2k H B WKL 155 BIKZ) 199mg TG/dL HIIMIE A
K21 200 K2 499mg TG/ dL FIILIE LK K2 500mg 55 &1 i) TG/ dL AR AN ALK
(R NS BZ R I, 7R AR (1) 3X S8 20 5 W04 ik 52 0 B IS TG K BRI 22 2 K2
20% o
[0058] W] LA ) 75 ELIX AL 25 T I N 2R 45 T 70 L IR 1R 31X LE 20 5 1) () B 28 512 it )
HAdE -0 -3 BeHBRERRFEARFIE B 4, AL g aicoh < HEFE B RePm 5] AH v R 5 57
/ B RE AT 2R 259 IHBR SARTAY)  MTP FII57 . DURR2R (fibrates) F1 CETP $H5.
[0059]  FEHELLSTi ), 7E SE IR X el A MAE LR T ITIR A 52 J5 K% 30 RZ W
A] DABRAAE IEEE 0 & H v = B8 e g AT v 7 NS 2 3 1 s T ) TG R | i 20K
23 20% , HorPiZ NFZ iR B 1E45 25 77 R T LRI I Iy N 28 = 150mg TG/ dL I o
[0060]  7E & /D—ANSCHEG P, 76 SRR X S8 20 A 4] DL 2 70 8 DL O IR Bk B 4
Jr A&7 LA O IRTT g7 I, 7R HEAR X S8 20 A4 nT DL S RS (H AN 00 75l 2 R B
VIRENIE I
[0061] 7RI LCH A s rh, $248 T H T4 7 2/ K20 0. 5g/ RIF) HE 28 5 Jita 9] 1 7E LA
XL AW T2, XA A E TR A G Y iZ E R T AKEY 40% K2 85%
[RIAET R T 2: 1 BIA KT 3. 4: 1 (R ELER K] 22 /b —Ff EPA BB 22 20— DHA {8 DL Je 22 /b — o
VG o TS H A D T ;AR A — P G, F Bz 2D — b i id P52 56 L AL B
80 {1 Je ve F87T BREATII A & o 7EFEEEIX AL SE s b, 416 1 EPA ZEEAT DHA ZPEH4) 1%
KZ150% (wt/wt) FIFTRA A . Lk, iZAGYmT LLdE— DA & 3R EAi d- g8
BRI o
[0062]  FEIEALILA ST, $24E T H T4 7 20 KA 4g/ RIGFELE St 178 St iR
[P L S W) T5 12, XSS G T TR TG TR IR ( L35 EPA) &2 /b— PPk i s M
), FF HEEAR BEA =+ 28N (DHA) , Horh £ 3k EPA 14 d% s 22 /b K2 96 % 1) 1%
HEWPIE © -3 IRIIRER . 75 H LS, XA 20 A9 m] DL — 0 A5 R AN i 5.
FEAR Ay d- RPN
[0063]  KE 265t 491 B2 11 7E S 4 A 11X S8 40 A W AE FH T V697 0o I 787 2 993 B3R TR 1) 245 371) 1)
i3 HP R P o BB LO S T, 15000 008 BICR TR A e R IMUE o 7 e e EL A S 4]
%0 IS 505 B3R A A i ML B A o 7 B St 49 5 22000 1 787 B 1 A v H v =
B I E
[0064]  HE 2SIt 471 B2 11 70 S 4 A 1R S8 40 A W AE T T30 97 o I 787 2 993 B3R T 1R 245 771 1)
i3 HR R P AR o AR SO S T, 15000 0 BYCR TR A iR TR IME o 7 e At S 51
2%/ I B 05 IR A A2 i MR T B A o 7 B8 St 18] T, 2200 1 3875 B 2 1 2 v H v =
5 I YE o
[0065]  7FFE 4L STt 5 v, R4 TR B S i) 2 fa R VU /NI 2 N, 45 7 8 LR (1) 1X 26
HEWP AR N R E I IITE IR E A 2220 K2 20nmol /mL (4 & (1) 22 20— Ff EPA Bi5
% /b—Ff DHA fig o
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[0066] bR AL T AL E R — Bl Al AR IX L o -3 AR IR MR 0 4L 0IE R K
o P X LR R Ul S 2 e AR LY S 5 A8 BEARAIA R 2850 R n] L 5G4 ATIX
S AR F B R AR O Y AR BRI P o I, XY A ] AR — Ff
A U B A B BB R B B0 SR O e ke B RRAE, AR e
HA TR N2 A0 S A0 R Bl 1 o XU B T LAALHE, 9 n s 25 500 )AL 5 fr
Yy sl R4 T IR LR (R M AR 52w T4 T IR SRR [0
B AE B o

[0067]  {ERCLLSE B $R— A T IXAE K 2, P A 35 AR BE A I X9 IX L84 5 ) 11 ) 2
A RAG A AR — o =3 R R R A 0 — R e o Pk A 2 e B A S A (R 7R B
A IR LA AP — Pl 2 Fi SR 0, R [R5 AR — o =3 i U IR I A AR 0 1 — b el 22 Ao
BT, DL O A A X 285 L ) U B o

[oo68]  KELLSE B S A H] T-¥h 7 AN / BFUR CVD A 3 AE S IR I 2B 20 & i) — el

EZLRo)ace P
[oo6o] KLl f it T il it 45 ¥ B & IR X L H S P D RE fr b HT TR YT CVD
{PIRFA

[oo70]  JLLLSE IR M TS IR R L S W) — P el 2 R D) RE b, BLRR T
NSRS i iy H il = B IURE 535

P =1 152 AR

[0071] P& 1 #i2 7 — AL B R B e A T W AE P IR A S RO I A A
V), K FLIM AR B A EE 3 v 2 1), B RERY = H Sk Spot RT3 # 5 AHHL (Nikon Model
Trinocular Head and a Spot RT3digital camera) 7F 40X AAEE N &L, &5 T
S IIER G

[0072] 2 Won T H T HIE TR IR IA 1K 2820 S W 0 — AN St (1) R ) 7R = RE
[0073] 3 Won T T & B B i R s B AURE B i B e b B TR AR R AR 1)
XL SV — > SE Tt o

[0074] K& 4 Eox T R FiliE — 05 B i B s i R 1 s S R B N A AE SR 1
XL S — A SE ) o

BIAKHEAR

[0075]  {EULAAS [FIZKP B TE IS H IR T A 2 B i) 7 26 77 18\ 77 =X SEiAa) A2 A AR AE, LA
ERIA RS o -3 JRITRER S ) SE 5] L SCH SRAE AR & =ik g -3
NE TR BE 20 -5 BT VR RE— 0 B . A0 LB SIHifs)  , EPA WA DHA 52 UFF 2 i
LEFAR AT EEAFAE R o WITHE S IR, IXBCZH 5406 CVD [ 55 28 KUK R+ B A s A A4 i
T I R Iy I ] ) AR

[00761 EX

[0077]  AAAEIGAE HIET, ARG “HEW 7 8 HiIF)” Ao iEnr A S H e, &
FEABASPR T, b 7050 8 TR ORAg i R 2l o BA, RIBEA GV A4h 7878
T PR A ot T 7] S 2440 A AT B A H
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[o078] 4 #£ Uk 48 A %1, R TE“EPA” 78 W Hi 2 F5 (57,87, 117,147,177)- — +
Wk -5, 8, 11, 14, 17— B IReELAT A=Y, B A e LR, 1 Wiig L.

[0079]  fu1 7F A% FH 1, A 5 “DHA” 76 P b 22 ¥8 (47, 77, 10Z, 137, 167, 192) - — -+ —
Bk =4, 7, 10, 13, 16, 19— SNGRBOLATAED, WAREERERS, #1 nf ZF5.

[0080]  GNAEILAT I, ARTEC RS ( AR SR E 7311 ) J2 T CL48 B e oK 3k
TEHIR% / Fegitt I HBIEAE KA 1) 50 1 B AR o AKX LAY I T i LA SRk
L7 IX B, X LSRR SR X B T L RS R AR/ B — Rk 2 A i v M
(RAR DX 42 ik, TR B 7K X B B AE SR R o o IRIAE TR B KB BRI .

[0081]  GndE AT IR “ B IR AL A2 g e A AEZK PR B P T SO A AN 77 25 | N BE
= (BERERFEEEITT) M.

[0082] LR IbAT (1), ATE “ AKMEA BT 2 Fa A B K (A T s v BB R 49 B FEHAS
PRT KA G SR Eh 22 b #h 7K (pHT. 4) VE 2 (Sprite) RV G-2 K RS YR AT 3e,
1Yy AEFELE ST B, KA BUARE B A TR M pH ) 22 b — itk 70 B L0 2 fih S it 1]
o, KPS PR A AR, 9 g, (HABR T B 1R o 7R HAR S 9] T, KA P &
0. IN HCI (A8 E L .

[0083] LR IAT KT, ARTE“TF B NRIIIR” 248 O S 1 sl A M A T AL A 1 —
P 2 P 2 A FIR TR »

[0084]  WIAEBLATH] Y, ARTE “HE” 2 FR1E 2 AMAE TR 7+ T FIR IR EE B &4k o —
MBI E e, JU B  T AR ST BOR N 51 2 AN, 2Rl i 4 75 %2 (Higuchi)
T2 N,“ME it it RS W 254 87 /&7 (Pro—drugs as Novel Delivery Systems), ZH
14 4%, A.C.S. “# AR i 2 AT (Symposium Series), “ 244 ¥ v () A2 4 W] 36 1 4%
{&£” (Bioreversible Carriers in Drug Design), g5z fi1E (Edward)B. %' [ (Roche),
“ZE[EH 2j2%2 47 (Amer. Pharma. Assoc. ) , TAINSE ikl (Pergamon Press) (1987) , f““HHl4k
R AR E ] (Protective Groups in Organic Chemistry), 2 KKK (McOmie) ZmtE, 3
i A7) (Plenum Press), 214y (1973) 2%, &% B 5| H UL A4 G0, il
(1) 15 1R S48 B0, 46 R R R SRR S G AR IR T 2R IR T 2RI AR R BT SRR R SR
AHZERZEME AR R RIS 2R AR S H I B R H v e v =

[0085]  IE GAS FH IRy, ARTE “ H i ER s 7 S Fe il ok e 5 H v e L B A 1 TR D R B
#5140 DHA B EPA 43 o WIFESBAE FH 9, ARSE“ H il —is” el e s 5 | oy 3 g5
() i 1D R, 491 4 DHA 8% EPA, Horix Hi o it — Pl — A 4 Ee S5 — A 4R le
R R s B4, 1Z R I ER R T] DL 5 mT DLAN RS DHA BY EPA. fner AL F KT, RiE“H =R "2
fRiE S MRS Hh T I S-S IR T BR B , 49 4n DHA BR EPA, HorpiZ Hyhr vt P it
PN 53 SN R B 5 A 3 AR TR 1D BR BB &, 3X WA T 10 IR B TR — 3 B 35 T LU Bm]
PLAS A2 DHA ¥ EPA.

[0086] LRI AT H IRy, ARTE ik ” S 8 VT 2 AR A U2 B R = A2 RS A HL 2 A (1)
ANACEY) o 2ams AL AR, 51 i i A A Bk v 2R A B HE, 7 AR AL A R R A
“DEIAED” (B, BT ) o wEATRE S G YRV 2 TR YR ST RS T R

ﬁjo

[0087]  WIFEMCATHIE), RiE“ a - L FM " LFM” M GAERE” & ARG —HETH
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FAE =Jmly, 3 HA PR R R s e &= .

[oo88] LRI AT H IKY, ARTE“HUA AL 2 TR REML HNHI AR AL o A E N —
b o e A - B B — P AR B A A e R o ARAL O R DU AR B RS . kT, X A
B SR LUE B0 BE SO o A BE S NAE 40 M A AR, ‘B ] DL 40 M A BT Pide
AR I 22 B pR 2R TR A T 26 X SRR i N, I LA A AL R NV . e AT IS B B AR
ATt an AR A FH DR AR A TR A S R, 8 et B OO LR B M 2K o AR M I BT
AT IRIER W PR MER (443 O AP H IR BRE IR IR IR HH T N R HR R
F2E (HME Q. a - EFM (445 B) JHURMRESERR NS T R R AR T RRE
R A vl IR TR FR A

[0089]  Ln{EIKAT I, 242 bRl 2 (M “ Bk IR EFE A 1E 0 T4 7 A 6 9id
KBTS A AR P ORGP T o IXAE R I S AL FRAE AN R T, ZK PR Bh 2%
R (PBS) RAS ECHS VAL 8 25 M V8 5 TS IS U e SO B R SEL At 75 7K i A B - 1
T

[0090] LR IbAT (), 255 ERT B2 (9 “ B R 7 B AR AR T, (AL RR AT JE v < T R
JE T S AR A8 TR B LR O R B R R I LA R 9 A JE v < T B, SR U L L 2R R
B, By RAL A0 I sy, B AL S P W R R

[0091]  Gn{EIAT I, “FE ()7 S-S BRIt 75 (. XA R G & R
[0092]  GnfE A H 1), RTE “ 2R E 7 2 TR AL, BAEEA R T 5 BEAE
AW S A B RSB . 2 SFEsh W), Wl X pE ) (Flan, f 4 5%
) RN ZARE (B, B B O SESE ) VSRI E 2R (T, AN KR S SE
) EART I, ARZ AT DU U2 I N2 B i E . AR
E ] Ll

[0093]  IAE LLAS A 119, AT o0 U950 o0 I A o i B 458 B 45t JORE P 0L 785 1) 3
8] a1 B, 45 = I = T TLSEE vy I R I 2 R R T A R T i R R AR S W 4 B
Re RG0S &7 5k ThRE R AT« 2 iR« LBk 2 2 O USRI S0 ULEEZE (AMT) « 2Pk ST BLA
AL ULEEZE (STEMT) « & EFE ST BHAR i AL L LAEZE (NSTEMI) Lo 898 « AR 2 B0 B
(UA) A2 B0 (SA) O LA ZE | 7o 0 Pk 0 5 38 7 5 M 78 1 k00 L« B R R0 UL
39 ~ P ) 25 JTL 9 7 JER P 0 P 9 /R 2 R B P JPE P /0 P I 58 I 8 7 I A 7
F8 ] PR 0L 55  FH 47 ] Bl 9

[0094] {54, fy Hyl =R MAE, J& P50 M BB A SRR , Hrb H 9 = AR 1) e i i
TEWEE g = 150mg/dL. MR EE W LA 200mg/dL 1) 71 B2 i 7K ~F 73] 500mg/dL, B 76
FEE R E TR 500mg/dL PA E. EEGOETRS (American Heart Association) H#iH i
SRR RO IR (KT 150mg/dL) V“FHa” (150 2 199mg/dL) « “ =" (200 £ 499mg/
dL) H AR E 7 (500mg/dL BA b ) o A T4 AR MO B B iR, i H v = R I hE (1) 53 28 AT LA
TEE K5 E K 24 5, ing KRBT s/ T 1. Tomo1/L ()28 IR I35 H i =
B g “ A NAAEK”, A 1T 2 2. 2mmol /L 24 “i 557, 38 H 2. 3 2 5. 6mmol /L 24 “ &7, H
5. 6mmol/L 24 “IAEH R 7o BEARMMYF K AR A2, F4) T B IS H i =Bk nT DA
TAE RS FIME T A4
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[0095] 4 AE bAS I, Qe — LU AR b i Sl o R ) A RE T BT AR R 4
H AT DL LSBT A5 SRR T AR AT/ sRIBE VR FH G i, i, 7 AR S R AE B VAT
P I AH R R IRPRE R () BTy Blod s o 1) 32183, JEH R FF EZ A G 2R E 4 T A EY)
i) AT E e T g R 2 R R B IR e TN R AR (48] e A BRI L A 8 T ]
PR BRI 25 52 M ) ARk o ARSI R B AR N 7 R 68 1 5 32 0 R At R 22 i o 0 24 1)
FR LR, G SR AR SR IR L 2] A ] DI DLSEIR VA7 8CR sl B 250
[0096] LRI AST I ATE “F) & AL 7, “ B & S E R R e A A AR I 1A
A T ERIREE 25 LRI AR TR T A8OR B PR B LS D B — 30 43 o IR 30 2 67 m] LA
R T—IRBNZWR (I, 1 3R 10,1 88,1 36,1 B 48013 2%), &5 HET R
NS EA/ &

[0097]  GndEIAT H IARTE “ B8N 24, 2P iR sl LA, 4040 3] I ) B8
WAL DR 5 B R s ESE RS TS T 22 i, YR AuC( &k~
AR )\ Coax (BKILIRIR L ) S/ B Ty CE BB R IBT ) ) AHL TS ERE TS T
A E P 2B ) B ) — TR A 22 o i BN, By B 5HR

[0098] F = (YuaVaa)/Yue

[0099]  JLHFY 4y o Y e My 20 N FEIE ERRSFNER ERAS NI AUC, G s BR T, IR IAE . 18
WY LI, ST F

[0100]  —f&If & , ARTE“AUC” B MR FE — I R) & T AR 5257 55 & 2 5 A7
Prp 2 RE S R A K. AUC 2 A4S i N AR R B (v M) R ) SR R
(A R R 7N o 7 AUC J7 THI R AR AL AN — 5 098 I LAt MR AT PR 3% 1 A B 1) A 2 R AR 4
{ELAE AT R S AR o3 Af AR AR S ) 2707 T i oA o AH R I, 4n e it A8 F R TE AUC 245
FE MR (X LA S W SRR 4 T SR AR P BT & o =3 JR TR I B &
[0101]  RIE “T,,,” B “UEHR LI ) 7 S Fig 245 T B3R et i 10k ) I 2 e g o 5 2 () B
o AHRHE, WIFE AT RIARTE T,., AT T 550 & I E R AT IR e S W) 51k
Bl o =3 JIi 7 R A8 1 1M R e R T T 75 SR IR 40

[0102]  ARiE “C,.,” BR U & AE I 2K AR Ik 2 35 TR 0 ) St i A P o A BB, W0 E 1
ARG Co TR TR BN ELRR A TAATIZ L EW 2 5 o -3 TR ES 15K
W

[01038]  Gn{EIAT HIARTE “IEA EASZ W N I 52 ” B TEA A RN 2R
TEATATAE AR R IX 2L 4 G ) IR ZE 25 2 Ja B IR s i S5 ARV B (i, F R4
h0) o 5 2, WE R i AUC BTN & IR 2 o =3 i 1 BR IR ) AR R FH B A | 2
FHFEIET, AR R R IR X S S 5 Y — R TIEEAN S B ke 7. i
SR 5 25 TAE LG IR IR S840 S W) (1 25 BN A B AN RN (510

[0104] LRI AS FH IARTE “ BRAR IR B RN, a5 s A FH 16, 248 18 LUIRES 7 BT ik 1)
AKX LA G 2 o BT IR 2 e 1) 8 2 PARAIG o 70 RSB si g v, 70 SRR (1) X 26 20
H VA PR B

[0105]  WIfEMAE HIARTE“ 5 EYIFEIN G 77 BRI RS T AT 7 &1 W RLERT 30
SEPRIRAE G | /MY

[0106]  UI7EIGHGIA 1 B 250 E IR VR 7 BUPT I & P g 3K B R “ TR AR 7 Bl B A |7,
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LG S RTE T BB , (EA2 R T S KA T By, JF H, Herp sSEaR I F AR 4 2 e 2 oA oK
(K155 R o T BT S RE, B N RS2, 2 Fa T B8 97 I e SR R A B s E X
PR B e va T CRI, TR ) B2 .

[0107]  GnfE AT H IARTE “ Ry ” 8 “RE” 27 F ARSI R 3 £ AR N S 8 R 2 i
TE ] 5 52 IR ZE 30 B2 P, 3K 30 2 b ke T a2 (i SRR I o B o 1), BRI, 52 30 8 R 4
(YRR o 7E AR FRAE FISCR)EE SR A R e 8 (I D0, BRAE J1 /M Ui, R3E “ K47 R iz
R 2 AELAE P 52 IR ZE B L Y

[0108]  ATE “TEMED 7 UG PERS 7 U PR B 2 TR KR B AR s 25 3
PEEL TS AN HBAE S W YA A B YR T BT 5 B B, B TR R R IE B
ZIRE AR D Re T A BEAE R AR s A

[0109]  GndEibAS F IR TE “ ThBe i 387 AR AT R BE IR (1) X L8 41 5 W 10FAT i A B
9 (R AR ART R £ FH T BSCRT R 1B i R £ sy (a0 an, Y 0 BR 0 9 NI v L A
KEreih ) o DR AT LU, 9 AR AR VR, BB S . RIE“ThRe & "k
w2 i) B F AT S R b el

[o110] 4R IbAT A AR TR “ 26K — SRl P4 7 B “HLB” s 8 — R sl AL &4 X0 T /K AH
AR A XS S 7 o HLB AR AT DURR H8 A ST 35 3 2 AN 51 ) 7 VR 7 B kAT o
S, B nAE3E E LR 5, 585, 192 iR AR L, Wik 405l B K4 6 B)R4) 20 1)
S35 HLB. R AFESR LR 2 A A X EELE TrvEh (BlndE s B &0 5, 585, 192 W) # &
K = SR .

01111 e A A IR TS “IEA B4lf)” Rom 2> 90 % 4l o

[o112]  ZGHIAHED

[0118]  fE&R/D—AsZiEflh, $24t T —Fdl 64, K ZA6Wa &2 /20— o -3 il
BRI 2 /D — MR s ), JF HE P B 5 —RoRK P TRy S B R A . 7R3
O, Pk 2 b — B o =3 IR TR BRI BN K 2T 40% (wt/wt) BIKZ) 85% (wt/wt)
A EY) o FEFELESL A, 1% 2D —Fh o =3 JR IR BRI R 2 40 % 145 % .50 %6 .55 %
60%.65%70%.75% 80% 1, 85% (wt/wt) (K%L &,

[0114]  FEFELESTHEWE] F , 76 MR X Se ] G W7E 0. IN HCL p B RSH AL . AMTTATA 0. IN
HCT (RS v ) FHAE B N IR FE FAR T o AR R Hb, N2 BRI PR, AT AE LR
(I e 20 A m] LAE B BN R AL AR AL . TERE LS, v 5 B —iE 4 T EA
S5EY)—Rg T, 75 S 1 IX L8 2] A0 i i S s R oA RIS % o -3 TR RIS .
[o115]  RLdbs o) Bk AE ] w -3 TR IR AS . AHRHE, fE— N7, 2455 T —Fh 54, %
HEWHS 2 />—Fh (57,87, 112,147, 177) - —1H% -5, 8, 11, 14, 17— Tul&HR (EPA) fig ;8K
Z /b (42,72, 102, 132, 167, 192) - —+ %% -4, 7, 10, 13, 16, 19- /N8 (DHA) fig ;5KIL
e, HPZHEMHEART 2.0:1.0 BIAKT 3.4:1. 0 (¥ EPA B&A1 DHA BsbE #20f HIEA
AL TR o -3 IR EREE LASMRIE R sy o EFELE ST b, A PTIA A S X L
o -3 RITREE RS o -3 IRIR LME. RS o, EPA EEAT DHA BEA BN 22 /b K&y
40% 2 K21 95% (wt/wt) FIEAEWTHIXLEE D o -3 IRITIRER. 7EHELESL 5 1, EPA 8
1 DHA BEF4 Rl A2 40 % .45 % .50 % .55 % .60 % .65 % .70 % . 75% .80 % .85% .90 % . 5% 95%
(wt/wt) FRZAEYTIELE R o -3 IRITRES.
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ot16] © & k8, &5 HA K T20:L0%8 A K F3.4:1.01 B KK
i % (57,87,117,147,177)- — + ®% -5,8,11,14,17- 1. % B f 5 & E
(47,77, 10Z, 137, 167, 197) - — -+ %% -4, 7, 10, 13, 16, 19- N/ EaHE (EPA:DHA) [ o -3 JI§
15 R i %) AL W 6 T B AL ALY 1) TG W FE /2 0 o fESE 26 S 45 v, EPA I8 R DHA P
PR > 40 % A AW T IR LS o -3 IR IR IR . 7ERE L8 %) 4, EPA J5FH DHA g
Ty R K29 40 % .45 % .50 % .55 % .60 % .65 % .70 % .75 % .80 % .85 % .90 % 5K 95 % [11% 40
WP REX S o -3 RITREE. KO 4k, RAAREERT R 2.0:1.0 BIAKT
3.4:1.0(EPA:DHA Fi8 ) ¥ =3 RN ERER 14L& ] AR 55— Fh sk 2 Pl 3R T 9 P 551 — A i
Hil, L= 2EAE K EAY B B IR RAL 054 3 i AROE Y 2 3 5] I BRTE 9 Ho R A 1,
RUFIXEE o =3 JR T BRIE I R ISCE AN AT 8 . MR AE S A (X 2o 2 5 W) 7E
0. IN HCI ' B A AL B 52, ATA KA TE A X 2o ] A W) 0B A6 S 8N 3 IR
o FEFELCSE) F , EFE I G © -3 NRITRR BT AL 1A 81 M 259183 73 A
[o117] ¢t 2S5zt 45 Hh, 76 Db 5 34 A2 7% BPA BE AT DHA 5 (X Se 20 S iE bk T i £
W ST o-3 JETEREE AN SCHL R BIE . DRI, 48 B R A5 EPA TSR DHA S5 ()
XL S YRR A RAE, /B B4 N R TR0, F1/ BUE 3 5] R 8 <.
R — i, &t T —PAEY, zHeame s 2 /b—M (52,82,112,142,177) - —+
Wk 5,8, 11, 14, 17- T4 1% (EPA) g ; 8k & /b — #f (47,77, 107,137, 167,192)- — + —
Tk —4,7,10,13,16, 19- /N4 (DHA) B sk H A&, P ZA6WEA KT K4 2.0:1.0
FIA KT KL 3. 4:1. 0 f EPA BEAT DHA B ELR, DL K 2 /0 —Fh g s M7 s $rb Airidk EPA
B, DHA Mg sl A AR T iR A AW o -3 JRIRES S E I E /D 0% . 7FRLsT
B, AEFTIR AL AP P XL o -3 IRITEREEEFE © -3 R IREG . £F 58St 4, EPA B
1 DHA FE #4122 /0 MK 2 40 % B K2 95 % HIZ A B RIS © =3 Bl BRIG o AH N HE, 763
oS i) o, EPA B5 1 DHA BEAS K2 40 %6 .45 % .50 % .55 % .60 % 65 % .70 % . 75 % .80 % .
85%.90% B 95% [FiZA &9 X 2 i o -3 U7 IR IR -

[o118]  F Jt 46 s it ) H, EPA fii Ui R IS 55 DHA 8 9 LE R 2 MK T 2. 0: 1. 0 B A K F
3.4:1. 0, 7ERSESf] b, EPA iS55 DHA BRI LL AR M KL 2. 0:1 B K2 3. 4: 1. 0, 7EHAh
S5 7, EPA 15 55 DHA B8 bG8 2 A RZ 2. 0:1. 0 B K4 3. 0:1. 0, 78 Ho A 52551 7, EPA
fi5 5 DHA BRI EE R R M KRL) 2. 0:1. 0 BIKL 2. 7:1. 00 AEHABSLHER] H, EPA B 5 DHA FE[H)
AR MRLT 2.0: 1.0 KL 2.5: 1. 0, fEH A S, EPA 5 5 DHA FE R EE A& MRE
2.0:1.0 BK2y 2.4:1. 0. 7EHALSLE P, EPA 555 DHA FEILL A2 AOREZT 2. 1:1. 0 2K
29 2.3:1. 0, fEHASZHER]H, EPA BE 5 DHA BERUEL AR M KLY 2. 1:1. 0 K4 2. 2:1. 0.
7EH A S, EPA 55 DHA BRI EL %2 K2 2. 4:1. 0.

[0119]  {ERL4Lsjfify] dr, 7E TR 20 &4 BPA [5 55 DHA BRI TR LL % e K£5 2. 0:1. 0, 7E
TS 5] A, 78 FTIR 2L A4 EPA BB DHA BRI BT L 362 K20 2. 1: 1. 0, 78285 7]
W, fEFTIR 41490 7 EPA fi5 5 DHA BE I FTiR LE 32 K4 2. 15:1. 0. AEF-Sesz i) vh, 46
A4 BPA lig 5 DHA B8 BTIR LE 2 KL 2. 2:1. 0. fEF-LESEHER A, ZE TR A 54
th EPA 15 5 DHA 8 () Bk b 282 K40 2. 3: 1. 0, 75 SRS jtif b, 76 ik 4144 EPA fig 5
DHA BRI PTIR L ZJ2 K2y 2. 4:1. 00 AERLELSifs) b, 72 ik 4154 7 EPA B DHA FE 1%
AR R 2.5: 1. 00 AEFELESLi] o, 78 Tk 2059 EPA B8 5 DHA Bs (R prid He 28 2 K
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292.6:1. 0, fEFELESTG] A, 78 BTk 20-549)  EPA lE 5 DHA BRI BTIR U232 K2 2. 7:1. 0.
e LS i) b, 78 TR 20590 v EPA Fig 55 DHA BE (TR B3 2 K4 2. 8: 1. 0. FEHE4L S
B, 7E T 20 A4 EPA [i55 DHA BRI PTib LE 302 K2 2. 9: 1. 0. AERELeSji il h, 7E BT
WA BPA g 5 DHA BS I BTIR FE A2 K2 3. 0:1. 0. fEF-LESEHER A, £ TR A5
rf EPA Ji5 55 DHA BRI TR L 202 K440 3. 10 1. 0. fESESe St , 78 Ik 4144 EPA lig 5
DHA P51 FriR B 382 R4 3. 2: 1. 00 FERLLESIfG]  , 7EPTIR A A9+ EPA [ 55 DHA BRI
REEA SRR 3. 311, 00 FEFELESTf 76 Tk 20-5-9) v EPA 15 5 DHA s (1) ik L 222 K
253.4:1.0,

[0120]  7EF-deszjf ), ZE LR Xl AW B S HE TR E b2 —1 o-3
NG Wi BR BG - 1 75 Bk =4 R ( “HTA” 8 16:3(n=3), 8 42 =X -7, 10, 13- + /N Tk — &
M)\ a- WRKER ( “ALA” 5 18:3(n-3), sk & M = -9, 12, 15~ + Uik =4 R )« + /\ Bk
VU 4% B2 ( “SDA” BR 18:4(n-3) B2 MK 6,9, 12, 15— + NIk W4 B ) - — + ik — 1% 1
( “ETE” 8¢ 20:3(n-3) BL M X -11, 14, 17- =+ ik =M ). = Tk W8 ( “ETA”
8¢ 20:4 (n-3) B M X -8, 11, 14, 17- =+ WU M B )« — Ttk T f& IR ( “EPA” Bk
20:5(n=3) s 4= =L 5,8, 11,14, 17- = 8 L& R )« =+ — ik f 4 iR ( “HPA” X
21:5(n=3) B A MK -6,9,12,15, 18- = — MR LB )« — F ik fL 4% R ( “DPA”,
B % B 22:5 (n-3) BRI -7, 10, 13,16, 19- —F Z 8K LR ) 5 — T IR /NI R
( “DHA” 8% 22:6 (n-3) XA MR -4, 7, 10, 13, 16, 19- =+ RSB ) « — T W% T4
i (24:5(n-3) LM -9, 12, 15, 18, 21— — -+ PURK IR ) « = TR SR (JE AR
8¢ 24:6 (n=3) B M 6,9, 12, 15, 18, 21— Z -+ PYBK /N M5 R 71 1 Ak $& £ iy 25 48 S i
) o, i% 48 s f K5 (57, 87, 117, 147, 172) - — W% -5, 8, 11, 14, 17— TL 4% B8 (EPA) f¥) g .
(47,77, 10Z, 137, 167, 192) - —+ %% -4, 7, 10, 13, 16, 19- N/ (DHA) [RES, BUe1r40
B o AEFELESE 5] T, X LEPR R SR o AERLAE S T, X AR 1« -3 IR IR R . 1E
HELE S, IR LR AN F I o =3 HE 07 IR BR B 4G, ) A A8 I BUR (B 5 L8 S
i rh, 3R] LA AE A IR 7 R B3 £ v 2

[0121]  FERLACSTG , BTk o -3 JRIRREE (—FPEiZ P ) MBERZ 40% (wt/wt) (1)
iR AW TEFLSTEH D, iR o -3 IRIIIRAR (—FhEiZ M) MK 45% (wt/wt)
IR G . AEFLESEE T, ik o -3 IR IDTIRER (—FhEZ ) MK 50% (wt/
wt) BITIRAEY) . fEHADSEE T, ik o -3 TR REs (—FhekZ ) M KE) 55 %
wt/wt) BT RAEW . fEHASL G, ik o -3 JRIRES (—FEZFh) WKL
60% (wt/wt) WIFTRA G . (EHARSTEE T, ik o -3 IBUIIRES (—FhsiZ M) MK
2165% (wt/wt) BITIRA G, 7EHALSZE A, ik o -3 IR REE (— M Z )
JRZ) 70% (wt/wt) BIFTRA S . ARSI, Jrik o -3 JRIIRRES (—MpelZFf)
T SRZ T5% (wt/wt) IFTIRA G (R HABSZEA S, % o -3 JRIRRE (—MprekZff)
TSR 2 80% (wt/wt) PR AW EHABSTHEGI S, 1% o -3 JeliREs (—MrekZ )
TSR 2 85% (wt/wt) TR G EHALSLHEH T, % © -3 IRITEREE (—FhelZFi)
FISRZ190% (wt/wt) PR S EHABSTHEGI, 1% o -3 JliREs (—MpekZ )
I KZ) 95% (wt/wt) HIFTRZL &)

[0122]  FERLLLSTif , XL S BFEAHA G, ZAHAGWAEIEH AR
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— o -3 IR ERNE, ZAMARCN 75k AR o - WRRER 1+ /\ B VUG R . — 1k —
MR R TIUGIR s W AR - R R IR A R NG IR . - DU R TLA TR
A VYRR S R R, BREATR A S AR BN AR o -3 JRITTERER, AL A
TN S IRHIR s o« — RRER 1 /B VU IR IR  — ik IR IR . — Tk AR  — ik TR IR
TR AR SRR T DR TR R DU B SR BRI R, sRE AT A S
DLJe 22 /b —Fh R MR . AR B — RS = o -3 IR BER & AR 155 —H
B o-3 IRITRESII L BN %R MK T 2: 1 BIAR KT 3. 4: 1 (H— -3 I5IimRES : 55—
w -3 JRITIERNEE ) o HAYHL, ZE — 55 = o -3 JRITIREE M LR 2 KA 2. 4: 1, A HNZEH
—FEE = -3 SRR EEA M KL 40 % B K21 85% (wt/wt) [FIZAL AW . FH e sLjiE
B, AERNZAE— A o -3 IR IRERH 2 /D R4 40% (wt/wt) FIZAEY. X
OS] h, A RZEE — AR o =3 IR IRIE A 2 /b K2y 45% (wt/wt) HIZAL G
FE RS SE R A, AT — R o -3 TRITRERM 2R D K2 50% (wt/wt) iZ4
G TEFLCSLA A I — A o -3 IR TR B 2 /D K2 55% (wt/wt)
FIZHEY . ERLESTHR T, HAEME—ME = o -3 TITRE R > K4 60% (wt/
wt) BIZAEY) . ERLESLg T, A6 20— AR = o -3 IRITRR B H e /> K2 65%
(wt/wt) WHZAEY). MERLESEE, HA RN — M = o -3 IRITRERM 2 /> Key
70% (wt/wt) PZAEY . ERLesif s, HE6 1% —FE T o -3 JRITRERM 2 /> K
2375% (wt/wt) WZAEY. RS, 46158 — M8 o -3 JRIiBR B R 2
DRZ180% (wt/wt) WIZAGY. 1ERLLSIif H, -5 W28 — 5 = o -3 Rl RR KA
b RZ) 85% (wt/wt) HIZAGY. (ERLESf H, XERE o -3 RIREEAHEGY
FER EAEERT IR o -3 IR EREE LSRG R8sy o IXEEIRE o -3 JRIITIRERZL &4 m] LA
WA E 2 D—FhiE A/ B AR DB 1% A R AR EA d- A, I
HUTRA S NKL 0. 1% B KA 5% (wi/wt) RIEAFLE. (T, %40 & Wik n] LUk
— A E TR A AN KL 0. 1% 3 K4 5% (wt/wt) BRI, %2 /D —Fh RIS
PEFA) AT DL 7 MR I PRI 26 3 1035 P S50 R AT A — R a2 o, (E2 M R0 b — 3R (L AL s F
/ B FAIS VLU, B 4%, BB L ALES 80 RN B JE 71 R8T . %R A MEFI LIZ AL & K
21 15% 2K 31% (wt/wt) WEAFAE. ZPUEAF] (—MEZ M) E6H TERXERE
() o -3 IR IRER WP, AR FATM M/ 8UET MM, B LhzdA
EWIINKL) 0. 01% 2 KL 5% (wt/wt) BIEAFAE. 7ERLCIX AL S rh, X 224 F
/BT mE A LKA ER XA E5YH 0. 01%.0. 05%.0. 1%.0. 2%.0. 3%
0.4%.0.5%.0.6%.0.7%.0.8%.0.9% 1% .1.5%.2%.2.5%.3%3. 5% 4% 4. 5% 5§
BYATAE o EFELEILHE IR SE 5, I PUAA AT 2 — R LR A E B vHZ A 5P 0. 4% 1)
HATER T .

[0123]  FERLSLszif) A, X S-S o -3 JRNTIRER, B in—Fl L FEBS, — PP 2 M
RGN AEFLLL St T, Frad R imd MR B N 4L AR sk HEE v AR g
PEFA) S BH B 3R 0005 PE T B 1 R S PR Y B R T MR s NI A G . AL
SEEAF) T, IX LA S S — AP e 2 R AR AR S TR AR B B AR T PR
A G K FE B A N SR, 0 G IR U S R 2 L R SR A BRI 2, A R e D
SE R IR AR S B S IR AR AL G o B - 3 3 PR Rk S W 1 S 49 B AELAS PR
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TR L B L ALRE R A R L 58 & R R T B R B R ) £ —BENIR TR G 2R
(LB ) NRIRREE IR IDT RN —Bels 38 (N B ) IRNIRREG . C —FE R e ls . — 2 P4k
TR e 5 U7 I I 2 13 D T TG 077 T A ] 250 B EF AT 2640 H e o S5 1R T U R 1 . — 7 R R T e
S S BETE IR T BR IR IL  BE I I bt I SE A - B IR A AT A9 B R A A=) i
B BRI AT A« 188 B S AT AR TR AR A ot R K B AR L e S5 0 T Bk B AR L I e 2
file BB AR LA IR T SR AR LI b SR B Bk i R R L0 — ST N IR T IR TG SR 4R L4 — 5%
PRI TR e i T R B 2R 4 L0 e S Ik R T R I8 SR A8 UG RN I & B VRS LI RN
LR AR 0 SR AR I 2 JC IR IR  H v T 0 IR T 208 H Yo I 07 R R 2R 4R &4 B I IR
U 2 T 0 7 L) L T T 7 R TG BB AR 4 MO 7K Ly R T g s 2 S T I M R 5, e AT
EAERE

[0124]  7E LS 5] b, G 63 T v PR SR B0 48 5 & R i K L BB b iR SR & I
M B i B R eI 4A 5 .

[0125] 3¢ £ Rii K (o Z0H B e S I 1) S a1 M R b S F5 2 L AL S 2 . LA ls 2 — 2R A
NE W R BEAAT A B 58 & B K (L ASREEE LD ASRE B — RO AT A2 ) B k. 5
L A4S I8 7 v B R R ® . 0, ik 20 YR -60 AT E -80 w3 A B v 5 U
sk (AkzoNobel) ( B iR #i 3k 2% (Strawinskylaan) 2555 1077 77, Sl P, far 22 ) .
AN T 1 R LD LR L SR L AL 20 (BRE LA (20) WK BLRERE B F RERRER ) 28 1L A4S
40 (FRE CH (20) AL AURE B AR IR IR ) 28 1L ALEE 60 (AL (20) i AK L AU
I IRERES ) R L ALHE 80 (SRR LM (20) i ZK (L AL i Py R S )

[0126] 5§ £ —REFIER A I Bk BOL SR DI SE B AR Vg v U o YRS b I e R K
FERENE (2 (WEELY)) BEMEEENA KRR (2 (B4 ) Bt
FCHTHE RS 7 2 =ik B AL SR Y SR L& v, 9 e e A0 HE KIS G T R 44 BB
SR A A BTN, FERT R A AR R W TR A F ) (BASE AG (4B 4E 755 (Ludwigshafen),
PR ) o T ERA IR B A AT CLE ), A AEVE 2 AS R BA FH AN [FRe 2 e v 4l
FCAR R M S B R e i VD A FR AR T R B E s ® 10RS\VEE BB e ® 1 7R2. B
e ® 17TRAVIEWIE e ® 26R2. MR JE e ® 25R4. I HJE e ® 31R1ERIJE m® F 108 58
PR R G PER] (CastSolid Surfacta) IFHIEw® F 10SNF.EHHJJE® F 108 £E57
(Pastille) ZEIE® F 108 WH/K (Prill) B v® F 108NF % HL/R (Prill) ¥1%
YhUE 338 MR TE®@ F 127 IR i@ F 127 W HIR (Prill) VEMETR® F 127NF. 3%
BIJEL® F 127NF 500BHT ¥ HLUR (Prill) ERAE® F 127NF 3 HU/R (Prill) yHIEVDU
407 R ® F 38 % JE 7 ® F384EH) (Pastille) ¥ HE @ F 68 WHIEW® F 68
BEF) (Pastille) IEHAJE5® F 68LF 4E5) (Pastille) iHHE 7 ® F 68NF. Y HJE w® T
68NF ¥ HL/R (Prill) A&V IS8 EERAR® F 68 HHL/R (Prill) ERIERm® F 68 %%
HIR Prill) EMER® F 77 S ®TF 77 5EEH] Micropastille) i HIE 7 ® F
87 EHETi® F 8INF. BB TL® F 87NF ¥ HL/R (Prill) gyt 237 BB i@ F 87
WEHIR Prill) EFHEw® F 88 HJE 7 ® F88 £E7) (Pastille) FHIJEm® F 88 1 HL
IR (Prill) EHETE®F 98 e @ F 88 H/R (Prill) (I se® F 98 ¥ e 7t
®F 98 ¥WHL/R (Prill) e w® L 10.HHEm® L 101 e w® L 1215 ) 7
®L 3 EWHER®L B EWHER® L 43 EMHER® L 4. FHER® L 61 % )E T
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®L 62. FWETR®L 62LF . EHE® L 62D FHEm® L 64. W e m® L 81. M)
® L 92 Jé e® L44NF INH R [G MEAEE v 124 5 B Em® N 3 e w® P
103 B e ® P 1045 BAJE ww® P 105 B JE 7 ® P123 K HTEHEF B e 5 ® P 65,
W w® P 84 e w® P 85 BB I4lA

[0127]  FEIELESCR b, ZH G S WKL 16% (wt/wt) BIKZ 31% (wt/wt) KIS WL
ARG . RIS, BT IA SR L AR R SR L AR 80, AR ARSI, A A WAL E
KZ10.5% (wt/wt) BIKZ 5% (wt/wt) IS VDW . (EFELE TG, %58 L AL ME 2 5 W
AUME 20 F 1 ALHE 60 2 (L ALHE 80 sRILAL 4, 3 HAZ gV i 2 5 Bl Je 7 F 87 e 7
L61ERAJE s F 127, BRHA A . 75— S8 b, AW & E MM RLA 50% (wt/wt)
BIRZ)80% (wt/wt) 1) =3 HafHEREE, ] W1 LB s A KLY 15% (wt/wt) BIKZ) 99% (wt/
wt) BIEEILALES s KLY 0.05% (wt/wt) FIKZ 50% (wt/wt) HIVIEYDIE . 7E S Les e
B, %2 D — PR TS R TR A S WIIMN KL 15% (wt/wt) BIKZ 31% (wt/wt) [
FL LR a5 5 (L AL 80 LA TR BRI MR L 0. 5% (wt/wt) KL 5% (wt/wt)
(I8 V0 a8 ] a5 B JE v F8T (A4 .

[0128]  FEIELESTIf b, Pk 2 L AL BB R 2y 15% (we/wt) BIKZ) 70% (wt/wt) IIHT
R EY . EHLSEH T, TR R WAL EE A R 15% (wt/wt) BIKZ150% (wt/wt)
R G . (EHLESE ], Pk 28 (WAL RER RROR 2 16 % (wi/wt) FIKZY 31% (wt/wt)
[ PR G4 o A S LB st o, BT 58 L B BE R K2 16 % (wi/wt) BIIKZ25% (wt/wt)
[ TR G4 o AE R LE St  , BTl 58 L AL BB ARG R 2 16 % (wi/wt) EIIRZ120% (wt/wt)
TR A G FERLL ST, Pk 2 L ALBE R R Y 20% (wt/wt) BIKZY 31% (wt/
wt) HITIRA G

[0120]  FEIELESIRA] b, TS VDI A R 2 0. 5% (wt/wt) BIIKZ 5% (wt/wt) It
WG IEFLESEF P, % THIE IR A K2 0. 5% (we/wt) FITRZY 4% (wt/wt)
PR EW) . AEHLE S T, IS VI AR 2 0. 5% (wt/wt) K2 3% (wt/wt)
() IR 540 o AEFELE ST IRV I A K20 0. 5% (we/wt) FITRZY 2% (wt/wt)
TR AW o AE R LE ST, VRIS A N R 2 0. 5% (wt/wt) BIIKZ) 1% (wt/
wt) RIFTIRA S .

[0130]  {E—4L5 5], X 20 A )AL — PP Ek 2 R0 B 3R s . Ak i B
B P RIEIGER” AR HEAIR T N- W -L- B R = O N- B - RE R — &
B M N- BE2E —L- B2 RN e R ER AN e 5 (C12, C14. C16) FifREe ke (Cl1. C13,
C15) iR = L W fi& B Fs (C11. C13. C15) Wi MR = £ W i B s (C12 B C14) ik = &
B iz VR AR SR BT IR = WG e g (C124 C13) BRI AN VR IR I LA IR . 57 2 — T R
(sodiumisoethionate) \¥LM& — FHEJEER N (sodium lacto—isostearate) . % FE 45 ik
A CHEME LTG5 vt I TR el IR Y v I S S T R B T R
T TR BT VR R BN T b P TR L YR I LU IR « e I P AR TR R A £ L SR e g L TR R
VR REMLBR OGS () BORBEMER OGS (k) BRahER 3
WA CBE“E. 0. 7)  N- AL AR T AR I BR IR 2L L~ B2 R — LT L« N- S0 2F v B s 1R I
5 L AR SR8 R 5 B YA R U — e B I B 2 2 LR TR B R
A )\ ot 0 R A I R — T A TR R IS T IR R A N IR I L 5 R AN 1 T
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Wk - 45 &0 R 0 A AR T PP 5 2 T R A 2k RS B A IR — o W Ao 3k B 1 R — 2 i
B AT AR AR B I E R L IR TR A (2E. 0.) VB W% B TR 2 T T et
BEFIRE 4N (BE. 0.) « HEEBEEE ML DS IIME — 40 T /N 5L ie — SRk 2h . TSI i
BRI PN T\ BB ER Y T BRI = LN AR BB L AR ER AN | B A I R O
ARRERR AN Eh R R P T R BN E (30% ) VB LR R BARR BR AR AR (3E. 0.) VRIRER A
LIRledk (C12.C13) MEDRIR — LB R SR A LIRS MEIR IR — £ i (3E. 0.) JFRHL &
Mkedk (C11. C13. C15) kBRI = 2 Wiz (1E. 0.) A LMBaE (C12. C13) MR IR = & 1%
iz (3E. 0.) RS LG e 2 BE IR 8 (3E. 0. ) VIR LMMkedE (C11.C13. C15) Mkhi FRHh
(1E. 0.) R LMtk (C11 3 C15) BARLRREN (3. 0.) VA LMAKEEE (C12.C13) Bih RN
(3E. 0.) R LMtk (C12 3 C14) BABREREN (3E. 0.) RE LMkt (C12 B C15) BT IR
1 (3E. 0.) A LIEkidk (C12 3 C14) MEEEPEHIMR — 8 (TE. 0.) A LM+ Fe Bk
FR AN TR SR AR, L~ TR L R R SR R L TS IR AR R e IR 4R £ 0 AR SE S B
R 4N B AR L TR IR B R AN SR 4R, L0 T LR AR FR B TR 48 £ 0% A 0 e R R PR
= LB VIR L5 R G R L A R L SR R L0 R G RE L AR R (3E. 0.) AR E L
I I REFE B G R BN (16E. 0. ) RS O M R IEBAR IR B (2. 0.) VR4 L0 H HESE BB IR
= OB B O PSSR R BN . A S R SE R . ORI A B R AR RN | A S
TR N A 5 E Bk - A 2 RN TN 5 5k Ik P 2 20 SR Tk TR R I P - TR 2 RN
b A G RE L IR IR BN AL 25 BT S R B / — S EENE . N- BB PR R - Bk
5 -L- BAR — CEERE N- FFFIm AR IR — BEIE L B2 RN B 7 HE I R £ BRTA R AN -
P e T O R AR B ACRS - i T U R R £ N M Ik R I R / AL IR R - R - R
PR BB 1t e D7 PR L 220 B2 8 e IR U B WL 20 R — R fi b B8 1 ¥t T 1D R DL L R 8 2
B0 JI 0 R — T M s YLV - Yo B JT B — TR e 5 B8 7 ek O 7 TR 0 5 A8 7 e g s
P2 TR TR A IR A 6 VB IR et R I R PP TR R Ak 2 8 vt T 017 1R PP 5 A T R 56 L A8
0 T U R P AR AR AR A 3 L H R R RN R A H R IR AR (30% ) W H
FEFENEIE LR A AESE ORI R . H RO R 2h . A RE AR IR i . F RESEAR IR B . A ik S
MR — NG AREFERR IR — LN . A AR SEAR RN « H S IR e . H AL AR IR i L % H
FERRAP . H IR = LT AR A REIR = LR AR B AR / AR — Sl i
Wt -L- REIR — LB N- AL -L- 2 Reh . AL RR . A B = R ik A
FEMENL 2R — ST Rk A ATV R AN 1k H REIE P - B - TN & REN2h . H REE 5%
AT IR AN BRI H REE PSS AR RN AR L sk T4l A

[0131]  FERELLSTREWE] A, Frid & TR myE M (—MsiE fr) MEKZ) 0.05% (wt/
wt) BIKZ) 25% (wt/wt) RIFTRA G . FEHLesifth, prid Bl s R m g ) (—Fb
BRZF) KL 0.05% (wt/wt) BIKZ 15% (wt/wt) TR S, 755 Les i 4,
PR B R MEVE MR (—FhE ) MR 0.05% (wt/wt) BIKZ) 5% (wt/wt) KT
WAEY . RS, BrA & FRIIE R (—Mek M) MR 0.5% (wt/
wt) BIKZY 3% (wt/wt) TR G . TEFLEs ], prik B e R myg s (—Fheg
ZF0) FRCRZ) 0. 7% (wt/wt) BIFTRA G Y. 78R LE ST, Bk B 2 2 3 2 57
(—FakZ Pl ) AT F LR IR .

[0132]  FEA-LCsSjifs) b, IX L2 AW o -3 TRITERER, 40— 88, 7 Hit—P 4
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B PhEE PR TS MR . FERELES A b, PR R g MR B N AL 2 A A sl
Pl SR LI AR B8 2 Bl 28 \L AL R R A A, LS — i B 0 - 3 T v 1 1 B3 22 P B 1 - T v )
(R A, B T I 58 B R AR Pk B 8 1~ 3R T v e R AL o AR J0Ath s ptds b i S A
TKL 15% (wt/wt) BIKZ 31% (wt/wt) IR IALEG . AEFELeSL ), Brid 5 01 34 R
SR ALEE 80, EFH A STl ZA G AT KL 0.5% (wt/wt) FIKL 5% (wt/wt)
(R ES R IVE MR (—FhEi ) o FEFLES 1258 LA R 2 28 L AR 80 B LAY
fis 20, BCEANA S, H B & R mvE HERe HESEmmRe . £ 288, 244
M-S ENINKLA 40% (wt/wt) BIKZ85% (wt/wt) [ -3 JRITERES, ltn LB s FIM K
2] 15% (wt/wt) BKZ199% (wt/wt) HIZEILALES s FIM KL 0.05% (wt/wt) B K4 50%
(wt/wt) FIBHE PRI ER (—FEkZ R ) o 76— 2eSfifh, %A 5 &8 M KY
50% (wt/wt) BIKZ)80% (wt/wt) (90) ) -3 HE i ERHEE, U0 L B8 s M KL 15% (wt/
wt) EIRZY99% (wt/wt) HIZEILIALER sHIM KL 0.05% (wt/wt) 2K 2% (wt/wt) KB
B REVEPER (— Rk A ), BIAE A RIS R AN . E— LS, ZA A ME S K
250.7% (wt/wt) B9 H SRR .

[0133]  FEIELESLIMh, Frk s P A R £ 0. 05% (wt/wt) EIRZY 25% (wt/wt) (]
TR G AERLCS s b, P Wy v IR R 20 0. 05% (wt/wt) BIKZ) 15% (wt/
wt) PTG, FESELE ST 4, BTk WS v R R 20 0. 05% (wt/wt) FKZ) 5%
(wt/wt) WIPTRA G, R LS, PrR s v A R 29 0. 5% (wi/wt) K4
3% (wt/wt) WIFTIRAEY.

[0134]  7E—2C85 o) v, IX 2L 20 G40 5 b3 S R T PR, 4900 20 e v 4 T 12k )
FTH S - T M) o T P 2 T P 91 1900 S ) 0 R RN B T < YR (4 s R L 36
FAEE R L H R L S0 AR E R 2P T H IS A T R 5 SR E R L A A H R L 2 SRR L A
FH R A AE 25 S IE R e AT 6, 40 4, kB0 VB ) L RARFLALTR) (5, B Rz B
BIG M T I VEEE R AN L BEE IS L AR XCSE (chondrux) JIH [ 0 L B 5 0 L SRR B R B L IR
WEEBG NEE R ) AR EEIG ) KR 2 IR RAT AW = R EER () G el TR
M T YR = RS SRR TR PR B L £ B T IR R S L R IR R H I e R T R R
BRIG R CHREE ) R (BRI R F I R NGR . NIGERE S ARE L6
REW) BRE CIGEREGD AR EZREY (PR FEAY 2 IRAE R 2R
R RN R AN PR R FRLAER) BRLGE (HlINRE L
T IR ER G [Myr] 451 B85 £ S Ak B R B8 2SR T4k B R i < R B8 AL WV PR 56 T s 7% i
(polyoxymethylene stearate) F1E Z _FEHIEEREE (Solutol) \ EHEIGITRRAS 2R 4 %
NI R NS (I se ) s ) RAA Ml (BSR4 £4% A RESEmE [Brij 30]) 3R ( Z4nit
el ) . O R A RERR S — LTI ER T Y ER AN R L R TR MR . IR
MG F BT R AN 7 iR L VSV R LRV 2 R s e AL

[0135]  NAESLATIARIE & T B IR AL AL & oA WORZT 12 BIKZ) 18 (1 HLB. £
RSS9 A, FTIR LA A WKL 12,0 BRZ) 14. 0 {9 HLB.  F R8sz 51 o, Brid 4
G ERANKEL) 13.0 FIKL) 14,0 (1 HLB. fEF- el b, Frl A 6 BA WKL) 13,5
B KZ) 13.8 1 HLB,  7EAZZH A4 rh A8t FH (0% JI A7 3K 0 38 T 1 ) B30 T 9 1 771) ) A HLB 3
WM KL) 12 BIRL) 18, 7E—LeSjifs)  , 7E 1% 40 G4 A8 1% i 3 T v 14 551 1% 2 HLB
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T MRL 12 BIREY 150 75— L8525 0, A1 4L 4 AT H IR A 2% T PR 5 sl 3 i
TS HLB 385 A2 AORZY 13 ERZY 15,

[0136]  7EIELESLRfA o, 12 22 /b —F 5 i v 1 7 AR T v AL R H A 2220 8. 0 R HLB. /£ —
LOSLE ) T, BTIR R G PR (— AP e Rl ) sERTIEAR) (— ek M) HAEMNRY
13 3K 15 G W )5 I HLB. FEAE R VG MR (— a2 fr ) sk md ) (—fp
BRZ Pl ) 1Ry HLB AR )38 I, 2 100 % 1 550 B T A ) 1) 2 75 Bk A, A9 HLB Ry 17 1, 4
AT RER ZEKE) 25% (wt/wt) BIRZ 42% (wt/wt) IR ETE MR (—FhakZ Pl ) sk
AR C—FPE R ) .

[0137]  FEFLLCSEfGI b, A AP — DA & — il . 7RI LE ST, iXmG A2 d- FrkR
o FE— S, i 2 — PERRSE . 78— SERE T, w2 d- AT (0 -
I ), oA (R)— AFH ik, 7E— ST b, i & L- f 8, Hoh (S) - Xfifk, 7E—AM5K
5 5 ik S Y BE AT AR BRON M o AR S — AN T, i e — M RS . 1R
Ty AN S Y, i B AT AE B R RAR I (il — Mo RS v, Wkl ) o 58 T AR
(RG24 BRGS0 4, i S 4 B S T A4 S B AT ) B R 5 d- AP R A
AR 548 o TEFELE St , iR 2] B — DA SR EEITNZA G RL 0. 1% 2K
29 5% FEAR R d- friih . ERELe A STt b, Xl St — P A S EE A
HEMINKL 0. 1% BN KL 5% [FRIRFS M o A& d— AT SR A &9 L B+
Bk B DRSS T o -3 BRI AR AIE HEBR AT/ s PR B A AR PR T o SXAE B B4R A
RO IERE S B B UL (GERD) B UK BV N s IR IE (fish taste) (AR
W (fishy breath) faJE SR (fish smell) B ETE, BUEAIRAS .

[0138]  fEHASLEE] F, Z A Gt — P E —FPrEdon . 3L e 4, ixPrEtl
FEE A, ZHAR R 2D —FETER . 20 —MAET A e A S . 78 A
SE ), 7E IR IR L S ] AR — M2 B AR B B . e P RS %R — R
B2 PP AR IR SE ), iz A ) (—RhE ) TT DL E B X A S YK
290.01% 2 KL 5% M EAFAE . FEIXAER LG i Prsa s (—FhekE ) nTLIKRYy
FERE X EHSYH 0.01%.0.05%.0.1%.0.2%.0.3%.0.4%.0.5%.0.6%.0. 7%
0.8%.0.9%.1%.1.5%.2%.2.5%.3%3. 5% 4% 4. 5% 8% 5% {7-1E . {05 Lesjififs)
EHUEAMT) (—ME RN ) AT LUK EE XA S 0. 4% K EAFAE.

[0139]  7EZ/b— A S34M R S H, SR 1 A ORI AL &4, H A iX Se i i@ i )
— KA BT AR SR A (AT — A S 9 1 2B DT B, SR AN TR 41 & )45
TR TFERIT IR E 2 AT . TR ACH, X E 20 S W0 N 2 — P KPR A B
AT LATE R o A5 R A8 St 9], 1K SE IR B A K2y 10 wm (K E AT 78 HoAh S 1]
oA AR A A AR Tum 2R4) 10 wm (P E AT, TERELEST ), X
YU R B KA 1.2.3.4.5.6.7.8.9 B 10 um (P B AR, 7728 S2 5] b, BT iR 7
FIR T RAREN . FERELE ST T R A S BTN pH KN BT T BB . 7R3
L8 HAth ST o, IX B S HAE 0. IN HCL FR B IR A

[o140] fE 5 — DL h, /T —MAEw Kb R AdEmBEER D> —
Fh (57,872,117, 1472,172)- — -+ W% -5,8, 11, 14, 17- f. 4 & (EPA) fs f1 & /b — Fh
(47,77,107, 137, 167, 192) - —+ —¥% -4, 7, 10, 13, 16, 19- /N4 18 (DHA) fig ; 3 H H A/ fr
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WRAEGWEA KT 2.0:1.0 BIA KT KL 3. 4:1. 0 1) EPA FEA1 DHA EEf LL 2, AT & Tk
EPA Fig DHA fig .\ sk A A FR M % E o TR A 1 © =3 R 7 B2 TG 1 5 2 1R A\
KY) 40% 3 K2y 85% o LB jifif] 1, EPA 5 5 DHA BEfK L FRIE M KL 2. 0:1. 0 B K4
2.5:1. 00 fEHAMSLHEE]F, EPA B5 55 DHA BRAEE A2 M REY 2. 1: 1.0 K2 2. 4:1. 0. 1E
oA S5, EPA IR 55 DHA BRI EL 22 MKZY 2. 1:1. 0 BIKEY 2. 3:1. 0 8 HoAth 55 i 471
W, EPA Wi 5 DHA BRI EL RS2 M RZ 2. 1:1. 0 B K4 2. 2:1. 0. fEF-SUszjitifs vh, £E P ik 4l
AW fr) EPA B5 5 DHA BRI TR EL RS2 2. 4: 1. 0. 7F Al Se i e o, EPA f5 5 DHA Bg I EL
FAEMKL 2.0:1.0 B K2 3.3:1. 00 {EHABSEH]H, EPA 55 DHA BRI LLZ 2 M KEY
2.2:1.0 B K2y 3.2:1. 0, 7EH A S %] 0, EPA BE 5 DHA FEfLLAR R M KL 2. 4:1.0 B K
Z53.1:1.0, ¢ HALSZ] b, EPA g5 DHA BEA LR SE M KL 2.5:1.0 B K41 3.0:1. 0,
7 HAth S5, EPA 5 55 DHA RIS EL 3R MRZ) 2. 6:1. 0 BIKZ) 2.9:1. 00 7EH AR SL i1
i, EPA fig 5 DHA BRI HL RS2 A KL 2. 7:1. 0 B R 2.8:1. 0, £FF-SESZJitif] Fh, 48 Tk 41
44 EPA 155 DHA BRI TR LEZ KT 2. 0:1. 0,

[0141]  FERESC ST, 7E M0 AE A IR 28 o =3 IR IR A2 S5 A b aliff). 78526 50l )
WL IR e o -3 BRI BRI S KT 80% B K2y 99 % 4. fE RS fp] o, IX 4 w -3 fig
TRlE 2%/ 80%.85%.90% .92% .94% .96 % .98 %6 B 99 % 4[],

[0142]  FH 377 O MU0 i B T 1K) 5 v

[0143] &ML T ¥RYT AR T EIGYT 1321 o I — sl 22 o i A8 o 0E BRI 1 7325, BTk
TG ] T IR 2R 45 T 16T A ORI AR LR AR (AT ) — A S i 4 A4 BRGE FE
PR IARART — A St ] R RSO

[0144]  FHAV I, 7855 205 A, 126000 M0 93 0 B30 2R VR s o A RV i 78 P g i B 2R3, 487
ALHE 757 I s e i IR e v = 8 LR 2500 oA A el A e 2 e Mok sl 1T, A Wi 4 Th e
B EF 5K T RERE RS SRR EED K 2 O WL 2ot LEESE (AMD) | & ST B il
L JLEESE (STEMI) S PEHE ST B f m AL U ZE (NSTEMI) Lo ANFE B2 (UA)
R R ES (SA) Lo UL 70 M0 ) 3 by 7 5k 7 o oo UL S JEE 28000 L5 PR 1
R0 JTLG T TP o0 A5 < 0 SR M UFE 95 o PR 8 Bt e SR i kL e e
I 0GB 99

[0145]  ZEMF 2 19 SE A, 12200 0085 9 E B AR 2 vy IS & R IS  se A& . 18
A ST 5 1200 ML AE R E B AT Ry H Y = R I

[0146]  7E 5 —ASEiidsl A, $240L 1 H T iR7 A T BT B2 R v i R B R e
=R MAE R 7 7%, oz A SRR AL B K2 200mg/dL 312K 2 500me/dL (1) I 5L £k
TG KK R, 7 H Iz 2 i & 47— P e sSbRER 4L 54 o 48— S2HE 1, 7T LA
K2 0.5g BIKZ 1g, WKRZ 1g BIKZ) 28, WRZ 2g BIKZ) 4g, WRZY 4g I K2 6g, B
MKZ) 6g BIKZ) 10g R HES T1ZAEY.

[0147]  FEIELCSLEE] F, 721425 2577 T AG I B 222> 150mg/dL (77 JIE E TG 15214
FHHE T IR A AW SFTR R = R W, AR %52 E B ITE 1S E I 16 =
BAR T 2270 20 % o FEILAR S 0 , 725 T TR A G W TR IR I =R W, TEFT IR %
A IS R IR (LDL) MR RA BN, 7E3ELeseiif b, mrf
BRI TR A A S TR RS 220 0. 5g/ RI¥ o -3 IRITRER . & HABSZiE R+, 7E45
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T TR A G W E TR R S5 /NS 2 N, Birad 52383 19 18 AW A2 8 427D 20nmol /mL
H12HA 1) EPA. DHA BEAITHIZH 5

[0148]  7E AN SR, 3248 T M2 X E 4 TS 20— o -3 TRITREERAHEY
(177325, Ferp iz sz iR (R 3E 5 e BENR 8 EVFHAT T LDL [ B A2 B8 i 78 H 2l S
B %G T o DRSS T o FERELEST Y, %52 3R RN

[0149]  —2BSTjfERAL T 2 E 4 TS 20— o -3 TR R AR R 2 b —Fh 3K g
PEFNRILL A1) 7 1%, P TR 2 /0 —FF © -3 IR BR NS AE 5 — PPk PE A Ul i B IR A
1k, I H TR 2 /b —Fh o =3 I5 I R BE1E 1R ES 77 B 8 T ik 52 30 3 DA A2 s
S (R ZE T o 7B SRR S , E RN R FEA AT L AR F 22 30% . 222 40% 2
> 50% B &b 75 % AR

[0150] &ML T —Fp 2 ik 45 TR B 2P« =3 R R BRI 22 b — R 3K 1 v 1 1)
HEWW T, Hh iRz b—F o -3 JRITERRE(E 5 — ROk A B B R4, IF A
Pk 20— o =3 NRITERREAE 1 IRES T I Bl T il 52 1838 DLIE A AN SZ B )80 h 5 i (1) 3k
R, FEHFLLL ST b, BT IR 4 A P AT LR AL IR T — A S A4 . AE oAt SE
JE R, [ TR 2R E 4 T 20 0. 5g/ RIMiZ o -3 IR R AR

[0151]  TE5—ASEHEFIH, WAE LRI A AW 2 gt it K2y 1 R K2 200 J& K
2y 1 R BIRZ) 100 K2y 1 JERIRZ) 80 B K2y 1 A RIRZ) 50 B K2y 1 FZIREZ) 40 .
K1 BIRY) 20 Jil K2y 1 MBIRZY 16 B RZ) 1 BRIRL 12 K2 1 EIRZ) 10
JilR&y 1 EBIRZ 5 K2y 1 HEIRE 2 FBCRZ L RN LS T . 785 — St
o WNAE SRR 2 A P UAASSZ BRI ) I 25 7 2 75 E8 MR VR T 2 iR 3% .

[0152] R HABSEHE T, 7E25 T PR -G W) 2 o PO/ 2 A, ik 5248 3 1) L v BT IR
fE o 22 /b 20nmol /mL (I BTIR 22 /b —Ff w -3 IR EREE . 7EILARSEHEE] 5, /245 T Irid A &4
ZJE VYN Z A Bl 32103 1 I HA WA 2220 50nmo 1 /mL (K FTIA 22 /b —Ff o =3 g iy
BRI o 7EIHARSIER P, 725 T IR AW 2 Ja /N 22, BT il 52 38 2 () G B W R
/b 100nmol/mL TR 2/ b—Ff © -3 BRI FRER. 7R ILAR S5 b, 755 iR 32 iR & 1) fH
IR ITR 220 —Fh o =3 U5 BR IR 19 B RT LATEZS 7 34 IR & R iR A Ja v .
[0153]  FEILLL ST fo) b, $2 4k 7 7E — AR S MR AFE PR T IREG T o -3 Bl
P 15 P 356 75 EEVR TT I 52 R IR AR FH BRI RIS BR B A/ B BRI 7 2%, 207 AL 4
25 T AR IR AL AT AT — AN S5 (1) 25 ) B A S (AL FR A AT — A STt 451 (X A o P 25
it 1 5 e EAE F B A B AR B A I D7 v27i B T BIVE AR 4 o 78— SEsipitifs b, X SUF E
FH A B i) P S 49 A0 5 S A e < B B8 It (GERD) B UMK i ARG I A8 A
1 (fish taste) FAJEFFI (fishy breath) FAJESBE (fish smell) O JIBYS, BUEATHIA

I
| o

[0154]  (ERLLESIi] b, 4R T 48 2 /b — Bl SO A £ MR T O F o -3
i3 19 i e B8 X /5 BR324 IR A PR R SR AR PRI/ BGH B i 785 1% 05 T
B FAERSEPE R AT — A S B R 2 S 0 BAE L AR DI A AT — A S 1 AR AR
LB, 2 D il gL U A R 2 D0 95 % 4K d- AT . AESCEE S
b, R B B AR B e R PR VA B T R E IR A o A8 — 28 Sl , IX L2 ) 1 H]
AR PR A S A% S it AW = B R L (GERD) B RUIK i BV #8 JEEnR I
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(fish taste)  fAJEFEHY (fishy breath) AR E (fish smell) <%0 JEYS, BEAIHIZH A
[0155]  —UBSifs] f2 fit T FRAR TR B 67 B3 1 T R B AN 1 75 1% 107 B A 1) A
RZWAE 4 TIHITH RCEERATAT — A eI A XL 5 RS0 P, I Bk
NEEA EETH R

[o156] b4 fit T H T-eSelh A In) 75 B Va7 IS 1K HUIRGS T @ —3 JIR MU 1 s 0 1) Py AR 4K
MM, T EAELS T I e R S

[0157] W] DAJn) 75 EEIZXFE ) 25 T 1 NS # 245 TAE R (IR 2e A 5, HohaE -0 -3
JIE 7 PR TS 40 R 37 s o L 1) 02 190 2L, L R L Aoy« O ] e R A ot 3510 LY - R 2 5 )
/ BEIRAYT K259 IR 5 AT A4« MTP JI5R] . DURESS (fibrates) F1 CETP #PHilF), IX 46
08¢ g 1) s e ML 2 e P SR o R AT PRI R ATL AR I A 2 288 o 4300 2, O i A S 0 ot 5 00 ol ot
“for IS T 8 WS ST S L 00 o) IR PR T P P A oS o IR ] WA S 490 it 550 1) 52 497 A B (AN PR T
T S 2R P K DRI (3R, 4S) -1, 4= XU (4= IR ZRSE ) -3- B 2R A5 ) -2- &
ZRINT MR (SCH 48461) o MHVTIREESH] / Wla b E G EWIT VS ¥ #m g, HVTER
BN BN &1, Hn R IR SR o I, EAES A I B 74 L A (i 25 o 28
Ho HTITRE G RKESWE M, BA1IFA RiFH A Wolod: A g . B,
AR TRRES G, M MR FT S 29 456 IRV R /el B Wil 2 5 2 i 3SRt . IRV TR 2
E 0/ B4R R ST AR (HAS BR 125 Rl i 5 R 4 RS SR B . AT 2R 259 72 3 il il
HMG—CoA & JR B ) — KA 54 Aty T 2R 25 i S S AE AN R T 287 At T I8 AR Aty T 960
BT EARAYT A YT AR FEARART T o AT A MR BR B FLATT B 18 i ik G 2R 4
HR3Z R GPRIO9A /R, L5 SR ZH 2R b i 107 73 Ak Al o MATR B FLATT A 40 1) S 491 A 4
BAS PR TR 1 VY B B MR JE RTIRE R i Rl S AP0 ] 5 5] o MTP o A4 T it =1
e a ) & s PUE R B e, HRR B A b H I A AR AR 3 IR B R4 HR i P L BE AR
(IS B AN 430 o AH RV, MTP $ 55 FRAR M2 LDL-C HI7K - MTP HHI750) i S2 8 AL FEH AN PR
T T N AL AR 26 AR AT T 400 1 24 B A e 9 by At YR FKFEAR IR (mi trapatide) o
WS AT BRI NI B, DURR 2R 28 e T WL AR HE AT PR ARV o DURR 2K 1 52491
FEARASPR T 2540 DURe R TA DURE VDT B8 35 3E DU5S VAR vE DURe o CETP (IR B B B4 B iR
1) SRR HDL (S (7 25 RH [ BER0RE ) I i 2b LDL (BRI 25 JIEL [ S0k ) i
ek 2 A Bt . CETP 055 (1 s AL FE AN R T 22 ZE i UC (anacetrapib) Fl4K ZE il JT
(evacetrapib) o

[0158] [ T A I P& 5 R A 22 4b, A T H A R E B0k I R AT BLAZ 2 T HH A A A
XL S W67, B g, AR SR G AE s S B AR 1 (AREDS2 BifF 97 40 5%, 4F i AH O 7R IR
2 (AREDS2) :HF5T v Al FE 28 FrfiE (AREDS2 #5495 1) (The Age—Related Eye Disease
2 (AREDS2) : study design and baseline characteristics (AREDS2report number
1), (HE &} %) (Opthalmology),2012 4F 11 H,119(11):2282-9. doi 10.1016/j. optha
2012.05.027. HL ¥ hix 2012 4F 7 H 26 ; 547 )L JE (SanGiovanni) JP %6 N, “ 0 -3 K £
ANV 0 I 7 TR ik EBURH BT A ML A M A I A 5 R T R A e R o R PR AR R A Y 12 4 R
# :AREDS )7 30, — TR B AF B AH O 1 IR F 5 1 BT I PR A ZHF 98 (© —31ong—chain

polyunsaturated fatty acid intake and 12-y incidence of neovascular age-related

macular degeneration and central geographic atrophy:AREDS report 30,a
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prospective cohort study from the Age—Related Eye Disease Study),{3EH KRS 7%
) (Am. J. Clin. Nutr.) 2009 ;90:1601-70.) ;B TP ARESMGHE R0 1045 T
e FEEAENIE, (S5 Lewis)M. FN, o -3 JRITEEAE LA L% 05 167 His
(Therapeutic use of omega—3fatty acids in severe head trauma), {3E[EH &2 EE ¥4
Y (Am J Emerg Med.),20134E 1 H ;31 (1) :273. ¢5-8. doi:10. 1016/ j. ajem. 2012. 05. 014.
HL 7R 2012 4F 8 F1 3 H KR Mills) JD. 58 A, “AE M0 Vi 463 405 i) o =3 JIg 07 R
T WRNIGER A 72 ” (Dietary supplementation with the omega—3fatty acid
docosahexaenoic acid in traumatic brain injury),{fHZe4M}2EY (Neurosurgery) 2011
4E 2 J;68(2) :474-81 ; i K 481. doi:10. 1227/NEU. 0b013e3181FF692b. ) ; = 11 I ff.
B A& JE WAL (1R (Logan) AC. o =3 JIR Ui IR A1 = P FD AR < RS At B AZIO g AN 1T
(a primer for the mental health professional), (g /FifdF %) (Lipids Health
Dis.)2004 4F 11 [,9:3:25 ;% 5 (Lewis)MD 25 A, “BRAEE HZE A H RIET- S ©-3
HE RS« — TR B A B EL 7 (Suicide deaths of active—duty US military and
omega—3fatty—acid status:a case—control comparison), (Il K ¥ M g % 2% &) (J
Clin Psychiatry),2011 4 12 H ;72(12) :1585-90. doi: 10. 4088/JCP. 11m06879. H T
B 2011 4F 8 H 23 s hFEI T Olakrides) M. 26 A, “ |- WM B 57 5 410K — 47 76
el 2 ” (Docosahexaenoic acid and post—partum depression—is there a link ? ),
U KIm R E 744 &) (Asia Pac J Clin Nutr.)2003 4 ;12Suppl:S37.) ; #4E ( FLA
(Kelley)DS 25 A, “DHA Kb 78 FRAIG & H ol =8 53 1 0 A M35 C S b i F R0 HA ) RE AR 35
M” (DHA supplementation decreases serum C-reactive protein and other markers
of inflammation in hypertriglyceridemic men), (& 7 % Z% &) (J Nutr.)2009 4
3 H ;139(3) :495-501. doi:10. 3945/ jn. 108. 100354, H, 1 iz 2009 4= 1 H 21.) ; J& &
PEREAL PR R (5T Martin) CR. 28 N, “ o+ RS IG IR H IR 78 FH 13697 JsU R Pk
BB A IR EE 28 ) 22 4 MR RN A 24 — — IR B GL” (The safety and efficacy of oral
docosahexaenoic acid supplementation for the treatment of primary sclerosing
cholangitis—a pilot study), (VAL ZGFRFFEIT2%) (Aliment Pharmacol Ther.)2012
1 H 335(2) :255-65. doi:10. 1111/]. 1365-2036. 2011. 04926. x. HL T fiix 2011 4F 11 H
30.), LN GRS EERG (LA JE (Zanarini)MC 58N, “ ] o -3 IRITIRIGTT A 1A%
B NHEBERG ) M - — TS 22 BRI B P90 (Omega—3Fatty acid treatment of
women with borderline personality disorder:a double-blind, placebo—controlled
pilot study), (& [E A5 %24 &) (AmJ Psychiatry),2003 4£ 1 F ;160 (1) :167-9.),
FUIREE (45% (Bougnowo) P, % A, “J bt — | — B R PR3 B 55 e T IR M7 45 1
IT Hilm AR5 (Improving outcome of chemotherapy of metastatic breast cancer
by docosahexaenoic acid:a phase 11 trial), (EEJEREZYEY Br J Cancer), 2009 4
12 A 15;101(12) :1978-85. doi:10. 1038/sj. bjc. 6605441. H T hx 2009 4 11 A 17.),
RS PE IR D B AT (A58 (rParker) HM. 5 N, 7 o =3 %I 78 5 JE TR T4 A 7 BR A < —
I & 4t 45 78 f1 25 25 43 §1 (Omega—3supplementation and non—alcoholic fatty liver
disease:a systematic review and meta-analysis), {JH 7 %% 2% &) (J Hepatol.),
2012 4F 4 H ;56(4) :944-51. doi:10. 1016/ j. jhep. 2011.08.018. H T+ fix 2011 + H
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21 ;i HE A (Nobili) V. “ A B /N H B H 136 97 G 05 JH = 48 )L 3 P B Bl AT X 1k
16” (Docosahexaenoic acid for the treatment of fatty liver:Randomised controlled
trial in children), (&7 AR S5O ME %) (Nutr Metab Cardiovasc Dis.),2012 4F
12 H7H.pii:S0939-4753(12)00256-6. doi:10. 1016/ j. numecd. 2012. 10. 010. [ E[1 {7 H
TR ] e B £ K (Christopher)M. D. 28 A, “#F i BRARAE AE Ldlr—/— /N e 6 i IR s fi
T SR IR L SO0 AT YRR PR G ” (Menhaden oil decreases high—fat
diet—-induced markers of hepatic damage, steatosis, inflammation, and fibrosis
in obese Ldlr—/-mice), (& & % 2% &) (J Nutr.),2012 4F 8 H ;142(8) : 1495-503.
doi:10.3945/jn. 112. 158865. HL TR 2012 4F 1 H 27.), DL ihss JLFE A AARIAT A (
Ak (Richardson)AJ. ZEN,“ —+ “Bk/NHIRA T OB AR 7-9 & )LE P B2 A ZI AT
N IREA LA IR L ” (Docosahexaenoic acid for reading, cognition and behavior
in children aged 7-9years:a randomized, controlled trial) (DOLABHIFSY) , {3 — Rl
I BEEY (PLoS One) 2012 4 ;7(9) 1e43909. doi:10. 1371/ journal. pone. 0043909. Hi
TH 201249 6 H) o AL A7 S M 221l (M, N38) 45 7o
TR HIIZ 2 S Y07 AR LS RE SR .

[o150] &

[o160] UL B FEAEHIZ & XL S & /8 — DA T R b S 0 B A A2 M R
FRY3X L8 20 5 4 AR T4 R ZGRI SR 7 3210 iUt B, Bk 52l S . Tl d 45 7
A5 A SRR FR X LS 20 S W) IS B EAT 16T R B K 1

[o161] X T an A FE(H AN PR 152 08 sl I7 PR i (it 37, 1K 20 ke () 2 F S it 17 5
FIBLRI AL T7 15 B AR TT 25 B 22 Al i N/ BB R R BRI O £ A0 2 1 245 L & ) A
5o BFRIEIZZy & TP IE B DA AR R AR T, 5% o =3 IR 07 I 1) B 1 Dy 2 77 = A
252 AR RIAENIE R NAE R AR Z5 2505 B an ] LA S 45 25 DL XSS 5 5
Y—BEASEY KRG T

[0162] 752l 451 v, 4 25 75 SR A 1R I 28 20 A ) () ) B 4k T A SR B TR 2K, H
LR Ty 250 5 IR AE B/ 808 7715 B — iR B e X sl (e 1.
[0163] A0 (1) 25 FH & mT LA 35 VR 4 A B T B 23 1) — i Bl 22 B A S 10 1R IX L6 20 5
Yo AEIABSEA] T, —Fh e 2 MR RA R X e ST DL — R 2 FikR T 9E o 3 i
DA R 1 23 BEAT 4G 0288, 49 a5, AHAN PR T 36 B T 2R IS — ol il 22 e L At oo B 57 8 P
IR T 1), AR R 2 A < R [ I i i) 50 R BREE 530 / WG AT T 2R 25 I R A AT
A4 TP SR DU 2R CETP #0771 o

[o164] 77!

[0165]  fEULIRMERIEE 20 —M o -3 I BN RATAT— M dLG Y)m] g oy 25 A
GV E TR ORAR T sl Bk 787

[o166]  {EUb IR K IX L2 F{ 20 -Gy m] LAk — DA fG — el 2 Fh 27 bl 82 IITE 7 o
2% AT 52 R ) A0 B AN BR T 8004 B3 B 1) AL/ B ). 824 FHALG ) 2 R
R/ Sl T — K% FE U G I, T, (B T <25 S0 R 1550 %) (Remington The
Science and Practice of Pharmacy), 5 21 ¥ H AR, FIPERME o @igREr « BUR S RR A
H) (Lippincott Williams& Wilkins), 2005,
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[0167]  ZEELLsta ], 76 SLHEIA 1 IX 2L 21 AT DU EC 0o B T 0 IRES 25 R Ak . ]
R G W BRI FLIN o V80P 245 FH ) 50) %) S 461 A 458 TR — s yBofn &8 FH T DR
TR EH R S BRI LR o AR B 5 — oK A U 5 B AT R P A 455
(IR PE A A i S % 20 A B

[o168] 7R LLsyfifg b, 1250 B A0 B 7F ) 75 BLX AL I 245 T 10 52 R 45 1 Z BT TS T
IR o SXAE R TS T B B R A 250 N AR 1

[0169]  7EH At S 151 Hh , 76 SL A K03 Lo 21 A4 m] LARE B 1 ok FH T 3 e B (¥ SE 78 M Ko
[FIRE, iR N 5 — PR A ST R, 122 2 A ) 412 e B 9 At I T e I o
[0170]  A] LA WniE ik L BRI IX S S B T B S N SR & — PR, IR
SE LA A T MR R PR A 2R AN S48 TR . A —Se sl ds) o, 7E LR (X 2L 4]
AU DR BRI R . e BESEn] DA AL ET Y 38 RN IR AT Y 38 R LR I B
M O o e s e LAt e A o 8 57 P 0 AL TR b P LA 2 v M i P T R ARG iz
IR A HI . FE— e 5 12 BRI R R R IR B o #E—2e S i B Se 2 1
T EE 5T, 9 4™ 5 GSU005 1, He il i T 3K % v 7] (swisscaps) #il1& I HAF 4G USP 25
Bk (I LB A ], £ 14193SW 119 K08, Af s /% HIA N Miami/Fla. ), £ H
33186) o B H A L7 o, I HE e — b A B IR 5, 49 a0 3w - O EE 4 F) (swisscaps) [
FE i GSU0708. ARG & IR ZEFM BV FE R O RN B (FERNGR TR JRA
LI TR LIH R R RIUR LA R e I Pl B ER2E . LIRAT Y 2 AHIR AT 4 2%,
REEFE H S A LLEA /P ER G EOLR (opaquing agent) I IEFR I B H Tl &
LAl 5] A7) 2R 43 G o B | AR ) S S 0 BT VAR AT R A 1 e B R B ST AR AT DA FR R 3
VERT B BRI A I B A R AT AR Y B R R . 9l K—CAPS (B ERR A7) (Capsuline,
Inc. ), PEMA LEEF (Pompano Beach) , i % HLIA ) & —Fh & T AnifE B S2 R IR F2 MR 3
FHER Y (Kosher) BIRHESE . FLAh 326 e st (1) BH R i S mT LA i S A U 1) F TR 2 FR L 41
Y gz (HPMC) il Mot m] L&A el i R K SE N« i FH A X R Ry e )
[0171]  {E A SRt s B HAT 0 5 BRI A B 1 52, B R AR, JF B3 72
R XL G4 IeFEFen] UL 2 LI B pH UK SR AW 4 i — ANl T2 .
FEHERe St v, e BE Fe b T ARXS BRI A 3 s B, — B — A3 b B A Rz ifg HLOK 4y
(1) )5 BE R iE M 2 FLAM R B i

[0172]  SRWAT LAME A 7 — Rl IR EE, — ik 2825 E” ( “swelling plug device™) .
FEMF IR FIX L] S W) n] DL gh & BZSE B AR PE R R -3 0 b, 22 B n] LAAE — i 7K
BRI S B B o X P KB ZEAE K MERBE s I, I L, 7R IR e S8 T (1) T ) 2 i B HY i e
e, PO T — 05 PR AT DL G B FH 2 I 2 I HoAk a2 2K e B L o AR IE
K s FE I HE A Jr IR AR B0 T TR AR R R RO B B, BRI CE BT S
H OB PR KL 15 B s A (PLiEHi KLy 30 BB A ) B A1k, A fRIE
B o3 IR BR B R R H BN . XA K R ZE R O 2 R T 5 A
15 WO 90/19168 1,

[0173]  IXLEFASR] LS A B9850, LR e e i E BB AEs, i, R —
FE2, 40 PEG 300, PEG 400, PEG 600. PEG 1450, PEG 3350.F1 PEG 800.fig gz . 78 ¥ . i
B2 = CIHEA Y = ERS i B K AL B sl e AT 4L A
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[0174] £ 5 AN S T, X L8250 n] ARG il oA T B A 25 24 R A o

[0175] &Y LIRS i — DB AR & AL A8 — S8 S ife) o, ] A R )2 il Ak
T AT A IR -S4, U 5 125 25 1 Rl — 30 Fiai A8 — S8 S ife) o i) 547
& AT LU RIS A TR A A G y7 B2 30 R — R R B By T —
AL & FUE B TSR AW, ZIUE B4 5 5185 12 3R 4 & U™ AR Pl BIRR T
B AE R ST ) R, R R T AT e S A RS, 490 R i R AR Al d- RS R
— PR PUAEALT A A B UK I BR AR BR s sk LA LRI AL

[0176]  DhREEE AL

[0177]  ZEMESUS ] A, £ ERIR (I S 4] S WA & A8 1) T B FER S T2 R B4 T
ZATHUSETE A o X FE PSS T B I IR AR AE S0 N AR E .

[0178]  AHAVHI, T LUK AE I3 RT3 [ T 5TG T8 3 PR s TR B9 5 B sRA PRI 4L 50 s n 284
T, ARG, XY E A T B EZRE N o -3 I8 07 BR/KF I{g B g & i —30 7
BT B, BBV BR T W H i R R N SR T A T B LR IR R IX LR 2 S 1) LR/ T A
A ANIRE IR

[0179]  FEMELLSTHE] F, 1 Th e B bt AL T n] & A BT IR A6 Wi e =X, 4, 1w o]
WH I B8 nT A B SR = (ol , T5 5 00 4% ) AT 7 OR) LA BOBERUE RS 7 - (gl
ATEAJE ) VOET TR R B A 2 R . T NEL I T B FH A I SE AL RS 1 v ) 4k Bk
REEFR . IXFERDIRER Wi T2 iz gl sl AT 22k 21 B AATTRT L sl A F
[0180]  7FHE 465 i3] o, 3 £8 Tl RE B i w] 1] LLAR T4 dn g ok A% Tyl i AL EORE L
T UK TR R W R0 LA e B 0 ) & g XK

[o181]  FERLMLSif h, i T e i o n] LA T e it 25 31 IR 2R b R sl LAt B |
[RIBAARTE K

[0182] X 4bThfe fr i (AT 0] L2 BB/ Y, B S AR L (muesli) (22
R (T

[0183]  MiZINRER fbAb TP IK H TE AR, 76 B IR [ I 2L 4] A4 ] DU BRI 30 okt
o 5 WG SRR A 1 AR T R AT ) S B TR e I e A W A T R 7 A R TR
B =3 IRITBRER A .

[0184]  MiZIhRE AT b Ab T [ A ] FH = b T 2UR S 76 SRR (X £ 20 A0 v] DL R Je %
IS E]— R BT, AP RS WG TE BRI TR (R A AR a5 ORI K
I JBUR] DA s 25 380 [ 25 w] £ A i BB AR mIE ] B IR S BIX L R
[0185] AR BAHEE— 0l 55 UL SE) R AT B 52, 1% L8 S48 FF AN 15 78 B A A B 13
o ARSI AR N B RE T A2, W] UGS BERI 5 5 9 2 ST 245 05, 1T AN 125 45 % B
) H TR o

[o186] PR T4 5L 41

[0187] =M 1

[0188] MBI AW I LL oy (WA 4 b B7RAESR 1

[o189] &1

[0190]
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i (AAMR ) IFA

FRAT = (mg) % (wt/wt )
B -3 IR TS 754.3 68.57

- EPA L85 3922 35.65

- DHA Z#5 165.9 15.08
R AL 80 337.9 30.72
L8l R F8T 7.8 0.71

[0191]
BIE /7 A

R = (gm) % (wi/wt)
N 270 40
i 135 20
%K 270 40

[0192] A& — A St A51) 1K) 122 41 5 00 BR300 2R R ol 2 ik A mT A3 B =AM B wa) ilIE %A
G CHEAY D) LR, b) dilid H T aBHZE P i SR 7, B o) Bl e
B (a) F1 (b) W] LA BAT— PR AT

[0193]  Jd MR 4w v B2 AL B /D FR G = 1) 2 1L AL 80 FE B Je v F87 I Ho &4l
7E 60 CHE— M AH NG PR A5, TG HIE %A AW RE . ZE2EAR B4y o -3 IR IR
CLERR AW B B S HE RS B B8 WL A4l 80 A% B 8 v, FST [KAH A (AN AN TE - 22 1T
FXPREWA RIS EHASRER I, FEMEEY R REERTRAYS. X
MR AR A BTN “HFBW R .

[0194]  TELARYE By B2 X4t B /N PRER & B3 B 1K H S AR, FF B e 14 R4 80°CHE
ST IANBANTR A 28 PRG35, TR & B e e i R o FEO, MR it 2 K/ NFR G
R s mERZH / KIRED T, 3F HAEREA TR0, FHRAE SO CIR G . &
TrHE /K BRI A S EAR G RRR A “ BRI

[o195]  HW ¥k T P A BB I I BT MR, 08 & 1 BRI 0 8 2 e A0 s IR A B i a6
( H SKY % IR 2 A R & 7 (SKY Softgel Co.Ltd.) 42 ) SS-60 % ik # Hl (Softgel
Encapsulation Machine),{=)I, 5 ) o BEIE YR N & A B 51221 [ AR EE I L G
R B R RS R T o B FORE X S BRI B R » R i IR e 3 I FE R T T3 K 24 20-60
o380 X s L B b, I HAEGE /B g s g, R TR E RIX LR A
B 75 LR E IREERE . AR, H X SO RAR 43 18 DG BRI R R 1 o i et
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TP AR, AR BAEAL T E B AIEARH, X i R R &, RE S 7
AAEAL T 5 B AUl B A

[0196] S5 2

[0197]  BHATSEERAf e AL G A F1 B P IRSARE S, WFESR 2 PR, WITESEH) 1
HETIR AT © -3 IRIIR SER P ALGY), HorpiX e o -3 IR IR LB B A5 ik
W, FH AL VRN 4 L AT

[0198] %2
[0199]
AR AT % (wit/wt)
Wed A o B
®-3 fE PR LB 68.57 75.0
R 38 80, NF 30.71 20.0
& 81 &% F87 0.71 5.0
[0200]
ZEA R E &R HLB 15.3 16.8
7% 7 &% HLB 13 13.2

[0201] T2 1 R 43 AP S A (R X S8 2 5 il i oA K44 16 B2 17 IR 206 3 1 v 1 57)
HLB {f.
[0202]  HAEH KL 7%RIKEY 22% 2 W13 B JE v F8T 4141 27% —29 % 2 [A] 1) 58 L &Y
fig 80 K P 1 HAZL A 18 5 T R HHER . XS] A4 HA R 17 BIKZ 19 (44
KM HE M HLB {H . 8 Fax ezl 52 0 1 HLB S K2 13 BIKZ) 14. 4, 3 Haz4dl &
MG EF HLB 7F 12 B K4 17 208,
[0203] 551 3
[0204]  TESE[E 25 (USP) W HIRE 2 40, iR 136 15 25 $L iy 34/ B K4k 77 4 /2011
I 711 A, B AAESR 2 P TR IZLA 4 A 1B (1, 000mg) Es N  HI& 0. IN HCL
F) 500-900mL /K I 7828, JEMEE, WAL S MEAZZ TR sV, H7E B RsE
TMELET, W] ILAEE MG R BB . IR R AR S P e+ AN AR RE R, IF
H -3 IRI BN A B S Mz AW HoAb s o 40 8. BRI, B3 5 0. 7% 31 5% 13
B JE 78 F8T A& AE 20% —31% 2 [AI SR L ALER 80 AT A AW R T e A .
[0205] s 4
[0206]  ARZAXE RSN 2 FIVAAY) A CZCSL A EW”) FE D7 g da i, DL
HEAR L FREUATHENAIE T o -3 /=5 (“bRUEHEW”) 1 o -3 IRIR CMEHE
VPR o -3 TRITIR CBE, © -3 BRI SRR B . @k A8 AsiE e v o -3
LPEHIE T bR ALY B LR N IR S S Y G AE R I o FREU0 AL,
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€T o-3 JIRIITR SBEOR, IEWHE A - o Quant $2E ) o FREGRRIGIE K. ERA
PG NAE PR E 2R 2R o F53L. REZAEBRA T A RIS
Vs 2 G EE o AR DY/ 2 SR BT Je Sl L A IZATT G 2k Lt i
a2 P/ YIA) A% 52 1 IR RIS RS . SE R B ER 4

[0207] %4
[0208]
liide SAIESLY] il o FHEL
EPA+DHA| 4144 | 4 BF | 387w
L5
R A 152¢ | 52 | 53 | 1.92%
oSSR 146g | 54 | 57 | 5.55%
-HE A
(4 Ik, BEMREA0mg BBAEF)
[0209]
SR A 3.65¢ | 49 | 53 | 8.16%
-7 2 B
(10 MRE, BAEE 400 mg BHBAEE )

[0210] 5 5

[0211]  GHAT T ISR BENLAL ) 3 AP AT AU S 30 UE R 50, U PPASL 7B B IR AT T
Y5 25N R SC401 R %E 1100mg ( 4n7ESE B 1 o TR #ilig i) ) ATLOVAZA® (w-3- R LH1E )
JEHE 1000mg X 2 B{HITE R 250 5 500mg/dL 2Z (RIS IALIE TG [ H i = A8 52 i % Hh i i
1 TG PSR A 2

[0212]  IXTAHFSTHI HFRE T PPl SC401 X LOVAZA® W22 REFIAE 14 KA y7 BRI TG B¢
IRIIRR o 45 A 32 B A NZ I 5T, MEE = AMar AP R4 A A e &2 12475
A

[0213] DU ANFIHERR bRyl R e R T A 5T ()2 183

[0214]  ZAARHE -

[0215] 18 Zuk L LR HER L

[0216]  « Ifl¥E TG £F 200 5 500mg/dL 2 |f].

[0217]  « ARG 5 ] B A AT o0 F PR RS 0 2 0 1 A O AR
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[0218] o XF Tl / Wi & =i &, IRAB PTG S 5/ A ERE (S W& &/ 7RE

), AR E, AR AKEAL,

[0219]  « $RAEA I A RS+

[0220]  « 4SRRI B MR AR BE AR 12T 9T B 0] S ] B A2 I i 9T B AR

Pl 751, Ak R A YR VRSN BRI E TR A (TUD) (ERARRR BN A4 5 b |

BT T FEARLTE (ISR 2L U SR S DIER B E IR ) .

[0221]  HEBRFRHE -

[0222]  « EEFEF & H W =REMAE (M3E T6>500mg/dL) .

[0223]  « X} o -3 B AN

[0224] < FERFRAWIGLE T = H Z WERE L ZIFFHAREA T o -3 il HAh EPA

i DHA A1 / 8K DHA 54k 16 i B ALAR P TG 259

[0225]  « PERFSEMIMIUG 2 T LR N B TE1ZAIF ST HA IR ¥ 9% T 1 ArT £ 3 o

[0226] o A HEL O B A il SR W E B B (BR T AR RE R R

ZHN) .

[0227] < WEJRWEBRAEIE 2 0 15 22907 o

[0228]  « MBI Lot WAEHE S BT 5L n R ] ge i bk

[0220]  « {7 LR AR BUR R 2 B U R PR R AR BUREE2 .

UL o 2590 o

[0230] < I fH T A5 (BFEER )

[0231]  « Fifr (b2 124 H ) A 259 H BRI A 5

[0232] - Eb‘ﬁniﬁ%éﬁ%z T 28 R W2 s TS0 i

[0233]  « Z2iZWi A R HIIE RS2

[0234]  » lij AP RE PRI« BRI AL BE DR 4 4R

[0235] < EFRMENLE RS 5

[0236] < ' AR A8 Ik 1 A v

[0237] = HF HY AR /\\HJF?EHH@IJJ BRI

[0238] o HprEkadr A =M E S A MYE (Immunoglobulin excess paraproteinemia) ;

[0239]  « JEX ;

[0240] o« WFFE WGP R PR UL R BRI 546 4 (1 R 0 B AT BRIRIA A
g8 R R O 3 B T AN IE A R RS AT ] At R 2 M&EEDﬁHTﬁlJ”’i%E’Jmﬁ

% RIS R S R 2 SOk AR 2 R B B AT B4 S B AR (HIV 23y ) o

[0241]  F0f% AR (ICD) W& AR U e R R AT P e R 25 T 4h, M B —A

I HA R PRI H AT TR A

[0242] < 25400 FH 1) R 07 A — A6 RS BT B RE KRR R L2 L T LG 2228 L R U s 2

Bl 2o G S T X Se 25y 25 A PRV, 2388 M0 iR / iﬁm,

[0243] < VRGPS — WSRO TIRE 1) 45 3N PR, 32388 MR / i,

[0244] < JRAFURIRLS (HCG) (AKX T P2 110 5 ) — Wi %y T b gR vy &5 58 B, %

M2 IR E MR TUEIR / i, DR

[0245] < {9R} & IR & (AUOON T M2 E M5 ) - WRAER & AT 75, 21K
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[0246] iR EH ML ZHRT A0 48 /NI BI 2 /D 14 R AE I PR et I HE SR AR 1% et
12 S 16 AN

[0247]  ZAHLEL L) B2 AT/ 10 DN/ AE R, 3 H A2 /AR 252 11 48 /i JF HAE
FEARIEFULLFE A A iy 2 T3 Fe ik R/ sl A s nd = e R, il 248\ 15 5 g S
A UNHEER G IR FT K AT SR, 555 ) IR S e AR AN T B RE R AE 3R C RIPTIR LR DL R A
AN R o LEAIF SO AR A A PR A VT, A RERE Y R A A

[0248]  7E 10 /NI RAE 2 )5, 2R AR A R B GO BUR e 4 R 8 2 -

[0249]  7E %L MR W (76 % 2 11 &2 /b 2 A/ i AU K I A 2 HE 2 1 E ) ik H
SC401 (w -3 IR IR LI, 1100mg) 2 M RHE (i) , ARG EERUE T (fEMEZ G2/ 2
AN NEAACR K AR A S 9 B SRR IR AN sk ) A 2 M (5 sE ), 5k
=

[0250] 7 %i MR I (7E 8 2 10 &2 /b 2 A/ i AU K IR A 2 HE 2 1 E ) ik
LOVAZA® (-3 flg i IR £ Bi5, 1000mg, & 2% 3 5 3¢ 2 7 (GlaxoSmithKline) , RTP, NC
2770) 2 MM c#E (e ), ARG AEIE AT (B2 JG 2D 2 AN/ MU K IRA, 71 .
UG TER IR EBGRAE ) IR 2 A% (Ch &), 8

[0251]  TESCMER (7ERBZATZR D 2 AN 7K IR A BIHES BB b ) IR 22 5
(JMPER L5, 1000mg R %) 2 McEE CHERFIE) , RIGTESURAT (FEMEZ G20 24/ it
UK IR A, IF B S fER A AR B A ) I 2 M IcEE (Ch 5= ) .

[0252] A7 Lovaza. SCA01 FZZE AN o -3 TR LEEM & TN ER 5 H -

[0253] %5
[0254]
i g A (mg) SC401 Lovaza® SR
% ©-3 JE I BR LB 754.3 934 0
- EPA L8 392.2 482 0
- DHA Z.8 165.9 370 0
R L 5LES 80, NF 337.9 0 0
[0255]
B2 R % F87 7.8 0 0
o 88 LB 0 0 1000

[0256]  {EWFFUYIIAINCER 4 AR, CREAS 8mL) o SRELE Tos Tos Trgs Ty ALTH L ELREFHIK
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34/34 7T
7 R IBE At CERAE S T L8 TP o R S R 68 ST T A DR LRI IR UK P 11 S 2
H, BRER RISRRF RN 1R,

[0257] X Ton Ton Trgn Toaar MU5E T AE =N A B — A BEAL BB 3 B2 5 H i =g /
HDL/LDL/ & HH[E EE / HE -HDL/ 7K>F
[0258] #HEFIKRTFLLTFERG6 H -

[0259] % 6
[0260]
BB L4 RAER
SC401 Lovaza® 2 REF
0 %t o = B K -48.5% -29A% 21T
*SC401 25 ZHOA T AR5 Lovaza 4% 4 P44 % EPA LEs#A= DHA 2
B 64 & I BE.,
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Abstract

Described herein are compositions comprising at least one Omega-3 fatty acid ester
and at least one surface active agent; wherein the compositions form micelles when in
contact with an aqueous medium. Also provided is a method of administering to a
subject a composition comprising at least one Omega-3 fatty acid ester and at least
one surface active agent, wherein the at least one Omega-3 fatty acid ester forms
micelles when in contact with an aqueous medium, and the bicavailability of the at
least one Omega-3 fatty acid ester is substantially independent of a food effect. Said
compositions are useful for treating cardiovascular conditions or disorders in a subject
and for reducing side effects associated with the ingestion of Omega-3 fatty acid
esters. Described are also various dosage forms for administering said compositions
and use of said compositions in functional foods. Provided herein are also kits with

instructions on how to administer said compositions.
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