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Table 10: Fatty acid composition E. pacifica
Solvent Saturated Unsaturated Unidentified

Mono Di Poly H-Poly

chic-math 26,18 22.54 1.91 4.31 26.34 18.72

acetone 21.4 22,18 1,75 4.67 24.52 25.49

acetone 19.09 22.11 2.03 4.79 30.24 21.72

ethanol 45.93 22.96 1.23 2.72 11.11 16.05 (500 pglmL)

45.96 22.98 1.24 2,48 11,18 16.15 (200 ngmL)

Data expressed in percentage of total fatty acids (96).
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TABLE 11. OPTIMAL CONDITIONS FOR LIPID EXTRACTION 0F

AQUATIC ANIMAL TISSUES (suggested procedure)
 

STEP C NDITIONS

Grinding (if particles > 5mm)
4°C

Lipid extraction

sample-acetone ratio of 1:6 (wlv)

2h (including swirling 20 min)
4°C

Filtration

organic solvent resistant filter

under reduced pressure

Washing

sample-acetone ratio of 1:2 (wlv)

pure and cold acetone

Filtration

organic solvent resistant filter

under reduced pressure

Evaporation

under reduced pressure

Oil-water separation
4°C

Lipid extraction
sample-ethanoi ratio of 1:2 (wlv)

pure ethanol
30 min

4°C

Filtration

organic solvent resistant filter

under reduced pressure

Evaporation
, under reduced pressure

20
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Although the present invention has been described herein

above by way of preferred embodiments thereof, it can be modified, without

departing from the spirit and nature of the subject invention as defined in the

appended claims.
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WHAT IS CLAIMED IS:

1. A method for extracting lipids from an aquatic animal tissue

comprising the steps of:

a) suspending said animal aquatic tissue in an organic solvent;

b) extracting lipids by successive organic solvent treatment;

and

c) collecting said lipids in a first fraction and an organic

insoluble fraction.

2. The method of claim 1, wherein said organic solvent of a) is

acetone.

3. The method of claim 1 or 2, wherein said organic solvent of b)

is selected from at least one of acetone and alcohol.

4. The method of claim 1, 2 or 3, wherein said organic insoluble

fraction comprises a dry residue fraction which is enriched in protein.

5. The method of claim 1, 2, 3 or 4, wherein said aquatic animal

tissue is at least one tissue selected from the group consisting of krill tissue,

Calanus tissue and fish tissue.

6. A lipid extract obtained by the method of claim 2, 3, 4 or 5.

22
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7. A protein rich fraction obtained by the method of claim 4 or 5.

8. A lipid extract having the properties in accordance with the

present invention.

23
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CUNFIDENTIEL

Injection Date : 98-03-24 20:09:39 Seq. Line : —
Sample Name : 7 » Vial : 1

Acq. Operator : Chantal Beaudoin Inj : 1
Inj Volume : Manually

Method : C:\HPCHEM\1\MBTHODS\ALAIN2.M

Last changed : 98-03—24 19:56:07 by Chantal Beaudoin
(modified after loading)

Méthode corrigée lors de l'installation de la nouvelle colonne 12 septembre
1997. Temperature du four 170 degré C et purge flow = 150 ml/min. Flux dans
la colonne : 4,0 ml/min. Augmentation de la temperature a 175 degré C et le
pur e flow est descendu a 140 ml/min, le 13 mars 1998.
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Figure 1: Gas-liquid chromatography of fatty acids from dry krill (chloroform-
methanol).
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_. -7 WM 11M; _-i___-_

  

Injection Date : 98—03—25 20:00:46 - Seq. Line : —
Sample Name : 11 Vial 2 1

Acq. Operator : Chantal Beaudoin Inj : 1

In'j Volume : Manually

Method : C:\HPCHEM\1\METHODS\ALAIN2.M

Last changed : 98-03—25 18:55:58 by Chantal Beaudoin

(modified after loading)

Méthode corrigée lors de l'installation de la nouvelle colonne 12 septembre
1997. Temperature du four 170 degré C et purge flow = 150 ml/min. Flux dans

la colonne : 4,0 ml/min. Augmentation de la temperature a 175 degré C et le
purge flow est descendu a 140 ml/min, le 13 mars 1998.
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Figure 2: Gas-liquid chromatography of fatty acids from dry krill (acetone).
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' CONFIDENTIEL

Injection Date : 98-04—01 18:48:05 Seq. Line : —
Sample Name : 26 Vial : l
Acq. Operator : Chantal Beaudoin Inj : 1

Inj Volume : Manually

Method : C:\HPCHEM\1\MEITHODS\ALAIN2.M
Last changed : 98-04-01 18:45:50 by Chantal Beaudoin

(modified after loading)

Méthode corrigée lors de l'installation de la nouvelle colonne 12 septembre
1997. Temperature du four 170 degré C et purge flow = 150 ml/min. Flux dans
la colonne : 4,0 ml/min. Augmentation de la temperature a 175 degré C et le
burge flow est descendu a 140 ml/min, le 13 mars 1998.FI01 A oreeuoooow  
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Figure 3: Gas-liquid chromatography of fatty acids from frozen krill (acetone).
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" ‘ UUNMHENTIEL

Injection Date : 98—04—02 17:35:45 Seq. Line : -
Sample Name : 28 Vial : 1

Acq. Operator : Chantal Beaudoin Inj : l

Inj Volume : Manually

Method : C: \HPCHEM\1\METHODS\ALAIN2 . M

Last changed : 98—04—02 17:28:39 by Chantal Beaudoin
(modified after loading)

Méthode corrigée lors de l'installation de la nouvelle colonne 12 septembre
1997. Temperature du four 170 degré C et purge flow = 150 ml/min. Flux dans
la colonne : 4,0 ml/min. Augmentation de la temperature a 175 degré C e: le

.purge flow est descendu a 140 ml/min, le 13 mars 1998.
. FlmA 0152510000943
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  _21523-20:4(5,10,14,13)21.300-20:3

Figure 4: Gas-liquid chromatography of fatty acids from frozen kn'll (ethanol).
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Request for Review Unrequested Number of Claims 1 (Total 2 Pages)

Nutritional Supplement

(21) Application Number Sho 59 4 10625

(54) Title of Invention

(22) Application Date January 24, 1984

(72) Inventor Motuski Kenji Tokyo-to, Nakano-ku, UenoMiya 4 Choume 9 Ban 6 Go

(72) Inventor Fukuoka Ryuu Tama-shi Nagayama 4 No 4 No 21 No 304

(71) Applicant Honen Seiyu Co. Ltd. Tokyo-to, Chiyoda-ku, Otemachi 1 Choume 2 Ban 3 Go

Specification
1. Title of Invention

Nutritional supplement

2. Scope of Claims

(1) A nutritional supplement being contained inside

a gelatin capsule and comprising a nutritional liquid

being formed by melting vitamin E, soybean

lecithin in an oil having high eicosapentaenoic acid
content.

(2) A nutritional supplement of claim 1 wherein the

oil having high eicosapentaenoic acid content is a

sea animal oil such as pilchard oil, mackerel oil,

cuttlefish oil, krill oil, or mink oil.

3. Detailed Explanation of the Invention

The present invention relates to a new nutritional

supplement having as its primary ingredients

vitamin E, soybean lecithin, and an oil having high

eicosapentaenoic acid content. In recent years, the

demand for nutritional supplements has greatly

increased due to factors such as (1) lack of

nutritional balance brought about by a rich food

culture, (2) pickiness and lack of food diversity

caused by a selective food palette, (3) lack of

nutrition brought about by a breakdown in balance

of nutrition and health, exercise, and energy, and (4)

the necessity for supplementary nutrition to

correspond to an aging population. In particular, the

desire to stem adult disease by the improvement of

food life is strong, so people enjoy eating nutritional

supplements.

-363-

000001

The present invention arises out of the

aforementioned nutritional needs and its object is to

provide a new nutritional supplement from the

combination of vitamin E, which (1) prevents the

aging of cells, (2) lowers cholesterol and prevents

the hardening of arteries, (3) prevents the

occurrence of liquid fatty deposits and encourages

cell life, (4) cleans and washes blood vessels and

prevents brain or heart blood clots; soybean lecithin,

which (1) encourages the absorption of vitamin E

and eicosapentaenoic acid, (2) reduces cholesterol

and prevents hardening of blood vessels and oil

having high eicosapentaenoic acid content, which is

effective anti-platelet aggregation, making it an

anti-coagulant and acts to prevent the hardening of
blood vessels.

In other words, the present invention is a

nutritional supplement consisting of vitamin E and

soybean lecithin melted in an oil having high

eicosapentaenoic acid content in liquid form

inserted into a gelatin capsule.

As for the vitamin E used in the present invention,

items obtained by publicly known methods such as

concentration by chromatography or molecular

distillation of plant oils are appropriate, but the

method of production thereof is not limited, and the

source of energy is also not limited.

Vitamin E is included in great amounts in

safflower oil, rice oil, corn oil, and other oil from

water dwelling plants. However, the concentration

AKBM 1014
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of the oil is at most 0.3%, so using any of these as-is is not desirable.

The amount of Vitamin E included in the present invention must be at
least 1% of the liquid included in the capsule. If less than this
concentration is achieved the activity of the vitamin in the body is
reduced, and the benefits of vitamin E cannot be achieved.

Also, soybean fatty substance containing soybean oil obtained by

dehydrating and drying gum produced by the production of soybean
gum is generally acceptable for the soybean lecithin used in
conjunction with vitamin E, but it is also acceptable to use lecithin

that has been sugared and concentrated via acetone or alcohol, and it
is also possible to use separated lecithin that contains little of no
keratin.

This soybean lecithin must be present in the liquid that is inserted
into the capsule in a concentration of at least 1%. As noted before, if
the concentration falls below this level the effects of the substance

will not be sufficient. In addition, for oil with a high concentration of
eicosapentaenoic acid (C20 : 5) that has vitamin E and soybean
lecithin dissolved within it, an oil with a eicosapentaenoic acid
content of 8% or higher may be used, such as that found in sea
animal oils such as pilchard oil, mackerel oil, cuttlefish oil, krill oil,
or mink oil, or an oil that was derived from one of the above and had

was concentrated with respect to eicosapentaenoic acid content.

The concentration of oil having a high concentration of
eicosapentaenoic acid in the present invention must be at least 10%
of the volume of liquid in the capsule. If this concentration is not
achieved then the effect of the oil in the body will be lacking and as
noted before the

Below, the embodiments of the present invention are explained.
Embodiment 1 .

25 parts vitamin E and 25 parts soybean lecithin are dissolved into
50 parts fish oil (containing 16% eicosapentaenoic acid), heated to
around 60 degrees Celsius, and dried.

Then 60 parts gelatin, 30 parts glycerin, and 10 parts water are
uniformly mixed, are made to take a film like form, are poured into a
300 milligram capsule and put into a gelatin container. The
aforementioned compound is poured into this container, the entry
point is heat sealed, and the nutritional supplement of the present
invention is formed.

Embodiment 2

30 parts vitamin E by weight and 30 parts soybean lecithin are
dissolved into a 1:1 mixture of safflower oil and market concentrated

eicosapentaenoic acid oil (produced by Nippon Yushi Co. Ltd., Sun
Omega, and containing 25% eicosapentaenoic acid), the mixture

being 40 parts. The liquid is heated to around 60 degrees Celsius and
dried.

Then 60 parts gelatin, 30 parts glycerin, and 10 parts water are

uniformly mixed, are made to take a film like form, are poured into a
300 milligram capsule and put into a gelatin container. The
aforementioned compound is poured into this container, the entry

point is heat sealed, and the nutritional supplement of the present
invention is formed.

-364-
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effects will not be sufficient. A nutritional supplement
formed by melting vitamin E and soybean lecithin in oil
with a high concentration of eicosapentaenoic acid, within
the scope wherein it is possible to maintain the relative
levels of the various substances, may be diluted with

safflower oil, rice oil, corn oil, soybean oil, or seaweed oil
or other sea life oil. Mixed oil obtained in this way is
inserted into a gelatin capsule under normal circumstances.

As one example of the method of sealing the substance in
a capsule, the mixed liquid will be sealed in a gelatin
capsule in a certain amount, the gelatin formed by melting

gelatin, glycerin, and water. After that, the entry hole will
be heated and sealed to create the nutritional substance of

the present invention.
The form of the gelatin capsules may be spherical or in

the form of a rugby ball.
Because the nutritional supplement of the present

invention obtained in this way contains vitamin E which
prevents the aging of cells, lowers cholesterol numbers,
prevents excess fat deposits, and has other positive side
effects, as well as contains soybean lecithin, which acts to
lower cholesterol and promote the absorption of
eicosapentaenoic acid, and contains eicosapentaenoic acid,
which acts to prevent the hardening of blood vessels, the
combined effects of the various ingredients act to reduce
the cholesterol levels in the blood, prevent high blood
pressure, reduce fat, and promote heart and brain function
in brain and heart medical patients, and acts to treat and
prevent adult circulatory diseases, and as such can be said
to function as a nutritional supplement.
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(54) [Title of the Invention] Medicine for Improvement of Dementia Symptoms

(5 7) [Abstract]

[Objective] To smoothly improve the symptoms of

dementia and provide a medicine for said improvement
without side effects.

[Structure] A medicine for improvement of dementia

symptoms that has as a characteristic the inclusion of

docosahexaenoic acid (DHA).

[Effect] The medicine improves the following ailments

caused by dementia: loss of will, delirium, worsening of

human relationships, loitering, manic psychological

episodes and/or the reduction of powers of calculation,

reduction ofjudgment, and reduction in the intellectual

capacities and fimctioning of the higher functions.
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[Scope of Claims]
[Claim 1] A medicine for improvement of dementia symptoms
being characterized by including as an active ingredient DHA.
[Claim 2] A medicine for improvement of dementia symptoms

of claim 1 that treats an adverse psychological state that is
dementia.

[Claim 3] A medicine for improvement of dementia symptoms

of claim 2 working to reduce will loss, delirium, worsening of
human relationships, manic states, and/or loitering.
[Claim 4] A medicine for improvement of dementia symptoms

of claim 1 working to reduce the loss of higher functions and of
judgment brought about by dementia.
[Claim 5] A medicine for improvement of dementia symptoms
of claim 1 working to reduce the loss of intellectual capacity,
loss of facilities of calculation, loss of judgment, and/or loss of
higher function due to dementia.

[Detailed Description of the Invention]
[0001 ]

[Industrial Field of Use] The present invention is in relation to a
medicine for the betterment of mental symptoms that
accompany dementia, and in particular relates to a medicine for
the improvement of dementia symptoms that includes as an
active ingredient DHA.
[ 0002 ]
[ Related Art ] With the aging of society in recent years, the
development of medicine for the treatment of dementia has
become more important both medically and socially. For
example, a dementia patient may suffer worsening family
relationships as a result of loss of will, delirium, or trouble in

interpersonal relationships, and the looking after of the patient
within the family becomes difficult. This has been pointed out
as the most serious cause for concern. In past years many

medicines have been developed for dementia, but the results
haven’t always been satisfactory. Furthermore, the traditional
medicine can cause headache, dizziness, reduction in sex drive,

emotional disturbances, and other side effects such as damage
to the stomach. It is with this that there has been great
expectation for the development of a new medicine for
dementia.

[ 0003 ] DHA is present in abundance in the brain and the thick
mucus membranes. DHA is known to stop the functioning of
arachidonic acid. Also, in addition to this, it is known that DHA

contains several useful biological functions. For example, the
following patent applications have been made: substance for
the increase of brain function, medicine for the improvement of
academic performance, medicine for improvement of memory,
dementia prevention substance, substance for the treatment of
dementia, and functional food that improves brain function (Hei
2 — 49723), cholinergic agent (Hei l — 279830), agent for the
treatment of thrombosis (Sho 57 — 35512), among others.
Among these, patent application Hei 2 — 49723 shows that
DHA can aid in the improvement of academic ability as well as

increasing memory performance, and also acts to prevent the
formation of platelet aggregation. However, this application
said nothing more and did not hint at the specific application of

DHA to dementia. Also, Application Hei 1 7 279830 is in
relation to the increase of transmission volume to the brain of

physostigmine, a cholinesterase antagonist, via the DHA.
[0004]

000002

IIei 8 — 231391

[Problem Solved by the Invention] The present invention
provides a medicine to improve with the symptoms of dementia
without providing side effects.
[ 0005 ]

[Method of Solving the Problem] The inventors of the present
invention gave DHA, widely known for being a health food, to
dementia patients, whereupon the symptoms of the dementia

were immediately lessened, and based on that discovery
gathered to file this application.
[ 0006 ] In other words, the present invention provides a

medicine for the improvement of dementia symptoms that
includes DHA.

[ 0007 ] The medicine for the improvement of dementia
symptoms of the present invention is applied to psychological
states accompanying dementia from multiple infarction, brain
blood vessel function, brain damage, or Alzheimer’s disease
(such as loss of will, dclirium, worscning of human
relationships, mania, loitering, etc.) or the reduction in
intellectual capabilities (for example a reduction in the powers
of calculation, a reduction in judgment, or a reduction in higher
order functions).

[ 0008 ] The DHA used in the present invention is an isolated
acid, and refers to salt, ester, glyceride, phospholipids, choline
compounds, ascorbic acid compounds, amino acid compounds.
As for the oil that includes the DHA, an inclusion ratio of 10%

or more DHA (as an isolated acid) within general fatty acids.
As an example of such an oil, the fish oil extracted from blue
backed fish such as Japanese pilchard, mackerel, horse
mackerel, salmon, and Pacific saury, the fish oil from large
ocean fish eye oil, such as that of the tuna or the shipj ack tuna,

oil coming from microorganisms, krill oil, and oil from
industrial products extracted from the livers of Pacific cod and
dolphins.

[ 0009 ] The medicine for the improvement of the symptoms of
dementia of the present invention may be administered either
orally or non-orally. For oral administration, powder, granule,
capsule, lozenge, and other solid forms of administration are
acceptable. Alternatively, the medicine may be administered as
syrup, elixir, and other liquid forms. Also, for non-oral
administration an injection can be given. By adding these forms
of manufacturing to the approved medicine that is the active
portion of the drug the medicine may be manufactured in the
normal fashion. Furthcrmorc, it is also possiblc to turn thc
medicine into extended release tablets via publicly known
methods. When using those manufacturing helper substances
the DHA levels within the medicine for the improvement of the
symptoms of dementia of the present invention is between 10
and 100 % by weight, and preferably between 50 and 100 % by
weight.
[ 0010 ] An appropriate manufacturing helper substance will be
used in the above in accordance with the administration method,

for example, internal use substances (oral medicine), injection
use substances (injected medicine), adhesive administration

substances (buccal, troche, and suppositories).
[ 001 1 ] For example, in oral and adhesive administration
excipients (example: starch, milk sugar, crystal cellulose, milk

calcium, metakei acid aluminum acid magnesium, waterless
silicic acid), collapse agents (example: carboxyrnethylcellulose,
carboxymethyl cellulose calcium), lubricants (example: sterin
acid magnesium, talc), coatings (example: hydroxyl methyl
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cellulose, sugar, hydroxyl propyl cellulose ), and taste making
agents, and other production substances may be used.
[ 0012 j In order to manufacture granules, wet or dry droplets
are formed, and in order to produce pills, it is permissible to
form the tablets with the powder and granules either left as they

are or with additional stearic acid magnesium, talc, or other
lubricant. These granules or tablets are coated with a stomach
settling agent such as hydroxypropyl — methyl cellulose

phthalate or methacrylic acid or methacrylic acid methyl
copolymer, among others, and coating is made using stomach
setting agent or ethyl cellulose, camauba wax, hardened oil, or

other substance. By doing so a durable pharmaceutical product
may be produced. Also, in order to produce the medicine in
capsule form, the powder or granules are filled into a hard
capsule or the active ingredients are coated with a gelatin film
either as is or after being melted into gelatin, polyethelyn glycol,
sesame oil, olive oil, or other oil. In this way it is possible to
generate a soft capsule.
[ 0013 ] In order to produce liquid medicine for oral
administration, the active ingredient and a sweetener such as
refined sugar, sorbitol, glycerol are dissolved in water, a clear
syrup, essential oil, and ethanol are added making an elixir-like
medicine, or alternatively gum arabic, tragacanth gum,
polysorbate 80, carboxymethyl cellulose (CMC), or another
such substance is added and an emulsion or a suspension is
produced. This is also acceptable. Flavor agents, color changing
agents, and/or preservatives may be added to the liquid
solutions discussed herein, according to taste.
[ 0014 ] Also, stable production medicine components are used
for inj ectable medicine, such as solution from water soluble
inj ectable medicine and melted helper substances (example

injection use distilled water, biological salt water, or propylene
glycol), suspension substances (example: polysorbate 80 or
other surfactant), pH regulation substances (example: organic
acid or its metal salt).
[ 0015 ] I11 order to produce inj ection-use medication, the active
ingredients are mixed with salts, sodium hydroxide, emulsion,
emulsion natrium, dibasic sodium phosphate, sodium
dihydrogen-phosphate, and other pH adjusting agents, sodium
chloride, grape sugars, and other tonicity adjusting agents in
injection use distilled water. The solution is sterilized and
poured into an ampoule. Alternatively, mannitol, dextrin, cyclo-
dextrin, gelatin, and other substances are added, fired into
crystals under vacuum conditions, and placed into a form to be
melted at the time of injection. To the active ingredients are
added lecithin, polysolvent 80, polyoxyethylene hydrogenated
castor oil, and other substances, melted into water and made

into an injectable solution.

[ 0016 ] Additionally, water or oil soluble medicines or soluble
helper substances (example: alcohol, fatty acid esters),
adhesives (example: carboxy vinyl polymer multi-sugars),
emulsifiers (example: surfactants), and other substances are
used as ingredients in externally administrable medicine. In

producing rectally administered medicine the active ingredients
and cocoa butter, fatty acid salts, monoglycerides and other
suppository use substances are humidified, melted, poured into

a mold, hardened, and frozen. Alternatively, the active
ingredient could be melted in polyethylene glycol, soybean oil,
or other oil, and thereafter coated in a gelatin film.

[ 0017 ] Additionally, the medicine for the improvement of
dementia symptoms of the present invention with the above
listed characteristics may be produced using publicly known
manufacturing methods, for example as stipulated in version 10
of the Pharmacy Act of Japan, noted in the manufacturing
addendum, or a method that has appropriately modified the
aforementioned method.

[ 0018 ] In particular, the medicine for the improvement of
dementia of the present invention administration of a high
purity concentration of DI IA (for example, 90% or above) via a
soft capsule is desirable because of the ease of administration.
[ 0019 j The amount of DHA administered in the medicine to

prevent the symptoms of dementia of the present invention will
vary based on the body weight and health conditions of the
patient, but in general, the dose will range from 100 to 2000 mg
/ person with between one and several administrations per day.
[ 0020 ] Below we explain the present invention in detail by
following an embodiment of the present invention.
[ 0021 ]

[Embodiments]

Embodiment 1. Test to measure level of psychological
improvement
The targets of this test were 13 cranial blood vessel related

dementia patients and 5 Alzheimer’s related dementia patients.
I11 addition to traditional treatments, 10 — 20 capsules including
70 mg of DHA each were administered (hereinafter referred to
as the “DHA Administration Group”), and the results of the test
were compared before administration and 6 months after
administration. Also, a group that continued traditional

pharmaceutical treatments (hereinafter referred to as the
“Unchanging Administration Group”; 24 individuals) were
targeted for the same test and the variance from the DHA
Administration Group was observed. The results appear in
Table 1.

t 0022 j
[Table 1]

Table 1. Level of Improvement in Psychological State
 

Recovered Somewhat WorsenedNo Change
Recovered

Cranial Blood Vessel
Dementia 
Alzheimer s Dementia 
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[ 0023 ] To further break down the content of the

“improvements” seen in the cranial blood vessel related

dementia patients, 2 cases of improvement in delirium

were seen, 3 cases of greatly improved ambition were

observed, 3 cases of improved loitering were observed.

Also, among the Alzheimer’s dementia patients we

observed 1 case each of improved ambition, human

relationships, and manic states, respectively, for a total

of 3 observed improvements. The Unchanging

Administration Group did not show any change in

symptoms in this same period, and all cases were

evaluated to have no change.

[ 0024 ] Embodiment 2. Test to measure improvement of

loss of intellectual capacity.

The calculation skills, judgment, and higher functions of

the same test group as test 1 were evaluated. This test

was a simple evaluation of intellectual abilities. Also, a

course correction and pathfinding test was administered

as a simple measure of motor control. The test was

administered twice, once before administration of DHA
and once 6 months after the administration of DHA. The

results were statistically aggregated. The results are
shown in Table 2.

[ 0025 ]

[Table 2]

Table 2. Level of Improvement of Intellectual Abilities

—DHA Admin Group Unchanged Group

test start time) — admin ost — admin
Calculation Abilities 6.2 +- 3.3 6.9 --- 3.0 3.4 --- 2.4 3.1 --- 3.3

Total

Judgment Total 4.6 --— 3.0 5.5 --— 3.3 4.1 --— 2.9 2.6 --— 2.4

Hi_her Function Total 5.1 --- 2.9 6.0 --- 2.9 3.6 --- 3.3 2.4 --- 2.8

 
 

[ 0026 j Note that in both the motor and IQ tests,

Continued from the front page
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improvements were seen after the administration of
DHA.
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TITLE OF THE INVENTION

[0001] Improved Absorption of Fat—Soluble Nutrients

BACKGROUND OF THE INVENTION

[0002] This application is related to improving the bioavailability of carotenoids as

provided in formulated mixtures to animals. The invention provides both a specific

composition and a method of manufacture for improved delivery of carotenoids.

[0003] This invention relates to a carotenoid composition and methods for its

manufacture and use. In one aspect, the invention relates to carotenoids, synthetic or

naturally produced by a single-celled organism, and phospholipids containing highly

unsaturated fatty acids. In another aspect, the invention relates to methods of increasing

carotenoid stability during feed processing and improving bioavailability in the

gastrointestinal (GI) tract of coldwater species. In yet another aspect, the invention relates

to using products made from these carotenoid compositions as a dietary supplement in

various animal feeds.

[0004] The carotenoids, as a class of compounds, are classified into two main groups:

carotenes and xanthophylls. In contrast to carotenes, which are pure polyene hydrocarbons,

such as beta-carotene or lycopene, xanthophylls contain oxygen functional groups, such as

hydroxyls, epoxy and/or oxo groups. Typical representatives of the xanthophyll group are

astaxanthin, canthaxanthin and zeaxanthin.

[0005] A distinct red color is ofprime importance to customer acceptance of a subset of

food products, particularly aquatic food animals such as salmon, trout, shrimp, lobster and

many other marine animals (Hinostroza, Hubernian et al. 1997; Bjerkeng and Berge 2000).

The oxygenated carotenoids (xanthophylls) are responsible for the red color of these aquatic

animals. These xanthophylls are also usefiil for adding pigmentation to the flesh and

products of other animals, and to other foodstuffs, for example poultry and eggs, various

dairy products, snack foods, and the like.

[0006] Astaxanthin is the most abundant carotenoid present in the aquatic world

(Shahidi, Metusalach et a1. 1998). Aquatic animals, like terrestrial animals, generally

cannot synthesize astaxanthin or any other carotenoid, although many of these animals
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accumulate carotenoid compounds that are present in their diets. Some of these animals,

such as crustaceans, can interconvert some carotenes to xanthophylls, ofWhich astaxanthin

is the predominant compound formed. However, aquatic fish accumulate dietary

astaxanthin even though these fish cannot convert any other carotenoid compound to

astaxantln'n. Therefore, the astaxanthin present in aquatic fish, and in products produced

from these fish, must be derived directly from dietary sources.

[0007] Currently, synthetic astaxanthin is added to feeds of aquacultured salmonids to

provide a source of this carotenoid (Bell, McEvoy et a1. 1998). In some cases, synthetic

canthaxanthin (another xanthophyll that is very closely related to astaxanthin) is used in

place of astaxanthin in feeds for salmonids, but this compound does not function as well in

these fishes as the naturally predominant astaxanthin (Bell, McEvoy et a1. 1998).

[0008] Natural'sources of dietary astaxanthin, including krill, crawfish, crustacean

processing by—products, bacteria, yeast, algae, and higher plants are in great demand by

aquacultural industries. However, these natural sources tend to be too expensive and of

limited availability and reliability to be commercially Viable. Lycopene is an alternative

natural carotenoid that might meet the cost criterion for inclusion in feeds (Clark, Yao et a1.

2000). It is in a class of carotenoids that characteristically gives color to many vegetables.

[0009] Carotenoids are easily isomerized by heat, acid or light. Once isomerized, they

lose their biological antioxidant properties (Fennema 1996). The high demands placed on

xanthophyll-containing formulations with respect to coloring action and bioavailability can

thus not always be met because of these problems (Yeum and Russell 2002). Indeed,

various processes and a number of combined emulsifying/spray—drying processes (see

patents DE-A—12 11 911 or in EP-A-0 410 23 6) have been proposed to improve the color

yields and to increase the absorbability or bioavailability carotenoids.

[0010] One specific problem which has not yet been addressed is related to the low

body temperature of salmonid fishes, which is equal to the temperature of the water in

which they inhabit, generally 0 to 14°C. Natural astaxanthin, especially those in Phafi‘ia

yeasts, are concentrated in oil droplets that contain about 13% pahnitic acid (16:0) with a

melting point of 64°C, and about 32% oleic acid (18: ln9) with a melting point of 16°C

(Deuel 1951). Because of these high melting point fatty acids, the astaxanthin containing

oil droplets solidify near 10°C. This makes it difficult for the fish to incorporate the
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astaxanthin from the solidified oil droplet at water temperatures below 10°C. This is

especially problematic for Goldwater fish.

BRIEF SUMMARY OF THE INVENTION

[0011] The invention alleviates these problems by providing a process for preparing a

mixture of carotenoids and phospholipids rich in highly unsaturated fatty acids (PUFA).

The process comprises the following steps:

[0012] a) Preparing a molecularly—associated composition of carotenoids and a

phospholipid with an edible oil or a mixture ofwater and a water-miscible organic solvent.

If appropriate, a water-dispersible dry powder could also be prepared. To achieve

dispersion, e.g., in the form of a suspension or an emulsion, it is advantageous to use an

edible oil (such as, but not limited to, sesame oil, corn oil, cottonseed oil, soybean oil, or

peanut oil) plus esters ofmedium chain—lengths vegetable fatty acids or fish oils (such as,

but not limited to, mackerel, capelin, menhaden or cod liver oil).

[0013] b) Further increasing the stability of the carotenoids to oxidative decay by adding

stabilizers such as, but not limited to, alpha-tocopherol, t—butylated hydroxytoluene, t-

butylated hydroxyanisole, ascorbic acid or ethoxyquin.

[0014] 0) Providing the carotenoids used to produce the composition from natural

sources and/or synthetic sources.

[0015] d) The phospholipids used to produce the composition are rich in

polyunsaturated fatty acids (PUFA) having two or more double bonds in at least 20% of

total fatty acids.

[0016] e) The carotenoid composition according to the invention can also contain at

least one other active substance in concentrations of 0.01 to 40% by weight.

[0017] Possible examples of these active substances are the following:

[0018] Other carotenoids such as for example bixin, zeaxanthin, cryptoxanthjn,

citranaxanthin, canthaxanthin, astaxanthin, beta—apo—4-carotenal, beta-apo—S—carotenal, beta-

apo-S—carotenoic esters, lycopene, or lutein, singly or as a mixture.

[0019] Vitamins, such as vitamin A, vitamin A acetate, vitamin A palmitate, riboflavin,

vitamin B12, ascorbic acid, ascorbyl pahnitate, nicotinic acid, nicotinamide, pyridoxine

hydrochloride, vitamin D3, tocopherol, tocopherol acetate, tocopherol palrnitate, tocotrienol,

vitamin K, thiamine, calcium pantothenate, biotin, lipoic acid, folic acid, and folic acid

3
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derivatives (such as tetraBASF hydrofolic acid, 5-methyltetrahydrofolic acid, 10—

formyltetrahydrofolic acid) and 5—formyltetrahydrofolic acid).

[0020] Compoundslwith vitamin or coenzyme characteristics, such as choline chloride,

carnitine, taurine, creatine, ubiquinones, S-methylmethionine, and S-adenosylmethionine.

[0021] Polyunsaturated fatty acids, such as linoleic acid, linolenic acid, arachidonic acid

(ARA), eicosapentaenoic acid (EPA), and docosahexaenoic acid (DHA) and. esters thereof

including but not limited to triglycerides.

[0022] Glutathione and its esters such as, for example GSH monomethyl ester, GSH

dimethyl ester, GSH monoethyl ester, and GSH diethyl ester.

[0023] Depending on the nature of the formulation, it may contain, besides the

carotenoids, at least one other additive such as, for example, oils, protective colloids,

alkaloids (such as peperine (Badmaev, Majeed et a1. 1999)), and antioxidants.

[0024] Examples ofprotective colloids that can be used are gelatin, fish gelatin, starch,

dextrin, plant proteins, pectin, gum arabic, casein, caseinate, or mixtures thereof. It is also

possible to employ polyvinyl alcohol, polyvinylpyrrolidone, methylcellulose,

carboxymethylcellulose, hydroxypropylcellulose, and alginates.

[0025] To increase the mechanical stability of the dry powder, it is also possible to add

to the colloid a plasticizer such as sugars or sugar alcohols, such as sucrose, glucose,

lactose, invert sugar, sorbitol, mannitol, or glycerol.

[0026] The use of the PUFA-rich phospholipids as part of this formulation also provides

additional benefit to the survival and health of the animal consuming the invention‘s

formulation (Bracco and Decekbaum 1992; Furuita, Takeuchi et a1. 1998; Place and Harel

2002).

[0027] The present invention provides a mixture comprising a carotenoid and PUFA—

rich phospholipid.

[0028] The present invention provides a composition comprising a mixture including a

carotenoid either in synthetic or natural form and a phospholipid having at least 20% PUFA,

Where the phospholipid is in an amount sufficient to improve carotenoid stability and

bioavailability and prevent solidification when the composition is fed to coldwater species,

and the carotenoid is in an amount sufficient to produce acceptable coloring in edible

tissues.
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[0029] The present invention also provides a molecularly-associated complex

comprising a carotenoids and a phospholipid.

[0030] The present invention provides a composition comprising a molecularly—

associated complex including an amount of a carotenoid and an amount of a phospholipid,

wherein the amount of the phospholipid is sufficient to improve carotenoids stability and

bioavailability and prevent solidification when the composition is fed to coldwater species

and the amount ofthe carotenoid is sufficient to produce acceptable coloring of edible

tissues.

[0031] The present invention also provides a mixture comprising a carotenoid, a

phospholipid, and a bioactive compound, or a bioactive complex (comprising a

carotenoid/phospholipid/bioactive compound), and/or mixtures or combinations thereof.

[0032] The present invention provides a composition comprising a mixture including a

carotenoid, a phospholipid and a bioactive compound, a bioactive complex, or mixtures or

combinations thereof, wherein the phospholipid is present in an amount sufficient to

improve the carotenoids' stability and bioavailability and prevent solidification when the

composition is fed to coldwater species, and wherein the aniount of the total carotenoid is

sufficient to produce acceptable coloring of edible tissues.

[0033] The present invention provides a composition comprising a cellular material and

a phospholipids wherein the phospholipid to cellular material is in the ratio of from about

1:1 to about 1:100 and the cellular material comprises long chain polyunsaturated fatty acids

and/or carotenoids.

[0034] The present invention also provides a method for making a carotenoid-

containing composition with increased carotenoid stability and bioavailability with low

melting temperature when fed to cold-water species, including the step ofmixing

carotenoids and a PUFA—rich phospholipid. The method can further include the step of

mixing the carotenoid/phospholipid composition with another bioactive compound forming

an alternative and usefill composition:

[0035] The present invention also provides a method for making a carotenoid-

containing composition with increased stability and bioavailability including the step of

contacting a carotenoid and a phospholipid under conditions sufficient to maintain the

carotenoid and the phospholipid in a molecularly—associated form. The method can further

u.
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include the step of admixing the carotenoid/phospholipid molecular association with a

bioactive compound.

[0036] The present invention also provides for making a long chain polyunsaturated

fatty acid (LC-PUFA) composition with increased stability and bioavailability including the

step of contacting a cellular material containing said LC—PUFA and a phospholipid under

conditions sufficient to maintain the LC-PUFA and the phospholipid in a molecular

association form. The method can further include the step of admixing the LC-

PUFA/phospholipid molecular association with a bioactive compound.

[0037] The present invention also provides a method for enhancing the pigmentation of

coldwater animals by providing such animals With a feed enriched with a composition that

consists of a cellular source ofcarotenoid such as, but not limited to Phaflia yeast,

Haematococcus algae, marigold flowers, mixed with a PUFA—enriched phospholipid such

as, but not limited to, plant lecithins, egg yolk lecithin, phospholipid-rich extracts from

animals or animal byproducts, and phospholipid—rich extracts fiom microbial sources. The

cellular or synthetic carotenoid material and phospholipid material are premixed and

homogenized prior to the addition to a feed in order to stabilize and solubilize the carotenoid

and such a process surprisingly results in the enhanced bioavailability of the carotenoids by

the coldwater animal.

BRIEF SUI/IMARY OF THE SEVERAL VIEWS OF THE DRAWINGS

[0038] Figure 1. Improved total carotenoid content of rainbow trout using conditions as

described in Example 5 (for the Astaxanthin compared to Astaxanthin + DHA—

phospholipid) and Example 4 for Astaxanthin compared to Astaxanthin + soy lecithin. The

control had no added astaxanthin in the diet (some residual carotenoids were in the original

diet). The soy lecithin gave a 34% higher incorporation of astaxanthin (AX) than AX alone.

The DHA-rich phospholipid gave 56% higher incorporation of AX than AX alone.

DETAILED DESCRIPTION OF THE INVENTION

[0039] Definitions

[0040] Unless otherwise stated, the following terms shall have the following meanings:

[0041] The term "solution" means a liquid and any mixture of a liquid and a solid that

has fluid attn'butes, e.g., flowable or having appreciable fluidity at standard temperature and

6
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pressure, including, without limitation, a dispersion of a solid(s) in a liquid, an emulsion, a

slurry, a micro-emulsion, colloidal suspension, a suspension, or the like.

[0042] An "emulsion” is suspension of one liquid in another with which the first will not

mix. The first liquid can be suspended as small globules in the second liquid. An oil or an

aqueous form of the compositions of this invention can be emulsified into an aqueous
solution.

[0043] An "active substance" is any material that functions or is capable of functioning

in a manner characteristic of that substance.

[0044] The term "molecular association" or "molecularly—associated" means a

combination of two or more molecular species associated via any known stabilizing atomic

or molecular level interaction or any combination thereof, where the interactions include,

Without limitation, bonding interactions such as covalent bonding, ionic bonding, hydrogen

bonding, coordinate bonding, or any other molecular bonding interaction, electrostatic

interactions, a polar or hydrophobic interactions, or any other classical or quantum

mechanical stabilizing atomic or molecular interaction. .

[0045] The term "species" is defined as any species in the animal kingdom, including

mammals, fish, crustaceans and mollusks.

[0046] An “aquatic animal” is an animal that lives primarily in an aquatic environment,

and includes fish, crustaceans, and mollusks. Aquaculture methods and/or commercial"

production practices have been developed to cultivate aquatic animals.

[0047] A “fish” and the plural “fish” are defined in this invention as any Ostiechthyean

or Chondrichthyean fish, such as, but not limited to, sharks, rays, sturgeon, eels, anchovy,

herring, carp, smelt, salmon, trout, hakes, cod, rockfish, bass, drum, mackerel, tuna,

butterfish, catfish, flounder, and seabream.

[0048] A “crustacean” and the plural “crustaceans” are defined in this invention as any

member of the Class Crustacea, such as, but not limited to, shrimp, lobsters, red claws, and

crabs.

[0049] A "terrestrial animal" is one that lives primarily on land in a non—aquatic

environment, such as, but not limited to cows, pigs, and chickens.

[0050] The term "phospholipid" refers to any lipid or fatty acid having a covalently

attached a phosphate group in the molecular structure. These phospholipids are preferably

sourced from vegetable material such as, but not limited to, soy, corn, palm, canola, rice,

7
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flax, coconut, combinations thereof, and are usually obtained as byproduct of the process of

refining the vegetable oil. These phospholipids may be comprised of any ofphosphatidyl

choline (PC), phosphatidyl serine (PS), phosphatidyl ethanolamine (PE) and/or phosphatidyl

inositol (P1), or a combination thereof.

[0051] The term "PUFA—rich phospholipid" means a phospholipid containing at least

20% fatty acids with 2 or more double bonds.

[0052] The term "carotenoid" encompasses any molecule in a class of yellow to red

pigments, including carotenes and xanthophylls. "Carotenes" are orange-yellow to red

pigments that are found in some animal tissues and plants, and may be converted to Vitamin

A in the liver. "Xanthophylls" are yellow pigments, some of which may be found with

chlorophyll in green plants.

[0053] Description

[0054] The inventors have found that a unique mix, including carotenoid compounds

and PUFA-Iich phospholipid (such as soy lecithin, DHA—, EPA— or ARA—rich phospholipid

extracts) improves the bioavailability of carotenoids when consumed by Goldwater fish.

Additionally, the phospholipids increase oxidation stability of the carotenoids compared to

other types of standard preparations. It is well documented that carotenoids are sensitive to

photo— and thermal-oxidation, which results in major carotenoid losses during feed

preparation and storage. Moreover, natural sources of carotenoids include a high level of

saturated oils. Saturated oils become solidified at low water temperature and thereby reduce

bioavailability of the carotenoid in the animal GI tract. The present invention overcomes

the problems associated With standard carotenoid formulations by combining carotenoids

with PUFA-rich phospholipid, Where the phospholipid increases the efficacy of the

carotenoid absorption at low temperatures.

[0055] The present invention relates broadly to formulations including carotenoids and

PUFA—rich phospholipid compositions. Additionally, methods for producing such

compositions and their use in formulation ofnovel feeds are disclosed.

[0056] Examples ofphospholipid include, without limitation, phosphatidyl cholines

(such as phosphatidyl choline (PC), dipalmitoylphosphatidylcholine (DPPC), other

disaturated phosphatidyl cholines), phosphatidyl ethanolamines, phosphatidylinositol,

phosphatidyl serines (sphingomyelin or other ceramides), various other phospholipids,
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phospholipid-containing oils (such as lecithin oils derived from soy beans), or mixtures and

combinations thereof. The phospholipids of the present formulation can also be found in

PUFA—rich extracts of single cell organisms such as, but not limited to, Crypthecodinium

sp., Schizochytrium sp., Mortierella sp. and Paracoccus sp. Phospholipids of the present

invention can also be derived from animal sources including, but not limited to, animal

organ extracts (e.g., brain, liver, other animal process wastes), egg yolk, egg yolk extracts,

fish byproducts and fish byproduct extracts (126., processed waste products from preparation

of fish meal or purified fish oil). Preferred phospholipids are fi‘om Crypthecodz'm'um sp.,

Schizochytrz’um sp. and Mortierella sp., and plant lecithins. Phospholipids usefiil for this

invention would be those wherein at least 20% of the fatty acid residues have 2 or more

double bonds. Preferred phospholipids would be those containing at least 20% of the fatty

acid residues with 3 or more double bonds. Particularly preferred phospholipids would be

those containing at least 10% of the fatty acid residues with 4 or more double bonds. Most

particularly preferred phoSpholipids would be those containing at least 20% of the fatty acid

residues with 4 or more double bonds.

[0057] Generally, the weight ratio ofcarotenoids to PUFA—rich phospholipid is between

about 2:1 and about 1:100, with ratios between about 2:1 and 1:50 being preferred and ratios

between about 1:1 and 1:10 being particularly preferred and ratios between about 1:1 and

about 1:5 being especially particularly preferred.

[0058] The effective amount of the carotenoids for use in the composition ofthis

invention ranges from about 0.1 mg per kg feed to about 1000 mg per kg feed depending on

the carotenoids and the phospholipid used in the composition. Amounts between about 1

mg per kg feed to about 500 mg per feed being preferred, with amounts between about 2 mg

per kg‘feed and 50 mg per feed being particularly preferred. A sufficient amount of

phospholipid is generally an amount ofphospholipid between about 0.01 mg per mg

carotenoids and about 5000 mg per mg carotenoids, with amounts between about 0.5 mg per

mg carotenoids and 2500 mg per mg carotenoids being preferred, and amounts between 2

mg per mg carotenoids and about 250 mg per mg carotenoids being particularly preferred,

and amounts between about 2 mg per mg carotenoids and about 100 mg per mg carotenoids

being especially particularly preferred.

[0059] The compositions of the present invention can be in any desirable form,

including, without limitation, a solid (such as a powder, granules, a semi—solid such as a

9 ,
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paste or the like), an emulsion, or a solution. An emulsion means that an oil or aqueous

form of the compositions of this invention is emulsified in an aqueous solution. In addition,

the emulsion can be a standard emulsion or a micro-emulsion where the mixture is forced

through a nozzle or in other methods that generate micro—emulsions. Solutions of this

invention employ a suitable solvent in which the composition is soluble or highly soluble.

[0060] Generally, the compositions of this invention are formulated to be directly mixed

with other feed ingredients prior to processing. However, the formulations can also be

emulsified or blended with a carrier oil to top—coat the feed after processing.

[0061] In formulations of this invention that combine a phospholipid, such as lecithin,

and a carotenoid, such as astaxanthin, the phospholipid acts to prevent oxidation of the

carotenoids as well as to improve its solubility. Thus, the formulations 'of this invention,

which supplement carotenoids with phospholipids, show significantly more stability, thus

removing a major impediment that severely limits the utility ofnatural carotenoids in feed

preparation. The carotenoid/phospholipid formulations of this invention not only have

increased stability, but the formulations also increase the bioavailability of the carotenoids

when taken by Goldwater animals. Current carotenoid formulations contain large quantities

ofhigh melting temperature oils. These preparations therefore lose a major part of their

effectiveness when taken by coldwater species due to the phase of the oil (i.e., solid). The

carotenoids of the invention associate with PUFA-Iich phospholipids in such a way asto

preserve their liquidity and become more available for uptake in the small intestines,

especially at low temperatures. Additionally, it is thought that the PUFA—rich phospholipid—

carotenoid formulations of this invention improve carotenoid bioavailability by interfering

with the interaction of carotenoids with other feed components during digestion in the fish

stomach, permitting carotenoids to exit the stomach in a bioavailable form.

[0062] For example, the carotenoids (naturally produced by a single celled-organism or

synthetic) can be combined with different concentrations of either purified phospholipids or

crude phospholipids. For example, PC is available in a purified form comprising > 90% PC

or in crude extracts from soybeans in de-oiled and oiled states (American Lecithin

Company). Crude phospholipid extracts containing over 40% DHA or ARA of total fatty

acids are also available (Advanced BioNutrition Corp., Columbia, MD). The presence of

PUFA-rich phospholipid, such as lecithin, in the formulations of this invention prevents

carotenoid solidification, thereby increasing bioavailability of carotenoids in the GI tract of

10
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coldwater species. Thus, the presence of a PUFA—rich phospholipid in the compositions of

this invention allows a reduction in carotenoid dosages in feed and the shortening of the

administration period prior to harVesting without loosing the desired coloring.

[0063] Further improvement in bioavailability may be achieved by the addition of an

alkaloid,‘such as piperine, to the carotenoid/phospholipid composition.

[0064] The addition ofPUFA—rich phospholipids can also significantly increase the

bioavailability of the carotenoids. This is an improvement, since in certain instances

carotenoids have bioavailabilities of about 50% or less necessitating relatively large doses

of the carotenoids for a longer period of time. The PUFA—rich phospholipids result in

improved bioavailability of the carotenoids especially by coldwater species. The improved

bioavailability can range from about a 20% increase to as much as about a 60% or greater ‘

increase by carefillly choosing the type of PUFA-rich phospholipid and the ratio of the

carotenoids and PUFA—rich phospholipids.

[0065] It should be noted that a number of substances that are used as additives to

enhance carotenoid absorption are known irritants or damaging agents of the GI mucosa.

Therefore, these would be contraindicated for use With carotenoids. Such substances would

include: short chain fatty acids (such as citric acid, decanoic acid, caprylic acid or the like),

long-chain unsaturated free fatty acids (such as oleic acid or the like), detergents (such as

BRIJ, TWEEN—80, sodium deoxycholate, or the like), and chelators ofpolyvalent metal

cations (such as EDTA, EGTA, or the like). i

[0066] Because of their degree of unsaturation, carotenoids are inherently prone to

oxidative degradation. Preserving the integrity of the double bonds of the carotenoids

through processing and storage is a critical problem in the preparation of feeds, food and

supplements therefore containing such materials. At the same time the preservation of_the

double bonds of the carotenoids is critical for the efficacy of the carotenoid itself. Kyle and

Becker (W0 00/54575) have described a process whereby a DEA—containing oil is

stabilized by lecithin at levels up to 8% of the oil. AN additional aspect of this invention

involves the combination of lecithin with the carotenoid containing material is in the

stabilization of the carotenoid against oxidation.

[0067] Another aspect ofthe present invention is the combination of the lecithin with

other cellular materials comprising long chain polyunsaturated fatty acids (LC—PUFAS).

Microorganisms such as, but notlimited to, Crypthecodinium, Schizochytrium,

11
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Theraustochytrium, Ullcenia, Mortierella, etc. are prone to oxidation as a result of their high

content of LC-PUFA. Schzochytrium, Thraustochytrium and Ulkenia, in particular, are very

fragile and can release oil during the process ofharvesting and drying. The use ofhigh

concentration ofphospholipids (especially lecithin) during the drying process can impart a

high degree of stability to the resulting dry biomass of these microorganisms and increase

the bioavailability of the LC-PUFAs themselves. Lecithin to biomass ratios fi‘om about

1:100 to about 1:1 are effective in increasing stability and bioavailability of the oils.

[0068] Methods for Making Carotenoid/Phospholipid Compositions

[0069] One preferred class of compositions of this invention are compositions that

include a carotenoid or carotenoids and PUFA—rich phospholipid or PUFA—rich

phospholipids generally prepared by Contacting carotenoid and phospholipid under

conditions to promote molecular association of the carotenoid and phospholipid. Such

conditions typically will include the use ofmixing procedures that promote molecular

interactions and associations, use of a solvent and/or buffer, and controlled physical

parameters (such as temperature, pressure and time) to permit an optimal degree of

interaction and association.

[0070] The chemical interaction is preferably performed by aggressive or vigorous

mixing. Such mixing procedures include vortex mixing, other high shear mixing

procedures, sonication, other molecular level mixing prOcedures, or the like. The time and

temperature ofmixing should be designed to maximize interactions between the carotenoids

and the phospholipids without causing thermal or shear damage to the molecules

themselves. Generally, the mixing time will range from about 5 minutes to several hours,

with times ranging between 10 minutes and 1 hour being preferred.

[0071] Generally, the mixing temperature will range from ambient to a temperature of at

least 10% below the lowest breakdown temperature for the carotenoids or phospholipids

being mixed. Preferably, the temperature will be between ambient temperature to about

60°C.

[0072] In preparing the formulations of this invention, the carotenoids can be mixed

with synthetic, purified naturally derived, or crude phospholipids or can be mixed with

various grades of lecithin or other PUFA—rich oils obtained from single—celled organisms.

Carotenoids may be in the form ofpure carotenoid (synthetic or otherwise) or as cellular
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material from high carotenoid microorganisms such as but not limited to Pfaffia or

Heamatococcus and the mixture ofphospholipids to microbial cell biomass may be in the

range from 1 part phospholipid to from 1 to 100 parts cellular biomass. Especially usefiil

phospholipid concentrations range from about 15 to about 93% PC by weight. Moreover,

the formulations can use either de-oiled or oil-based phospholipid preparations.

[0073] Regardless of the form of the phospholipid, generally the ratio of carotenoids to

phospholipids ranges from about 1:100 to about 10:1, preferably, from about 1:25 to about

2:1, and particularly from about 1.0:10.0 to about 1.0:1.0.

[0074] In formulations using de—oiled phospholipids, the de—oiled phospholipids are

initially dissolved in an organic solvent such as ethanol, and then mixed with carotenoids.

This is followed by mixing, such as vortexing and/or sonication mixing. In formulations

using oiled phospholipids, the oil-based phospholipids are simply combined With a

carotenoid compound and mixed by Vertexing and/or sonication, ifneeded. Sonication or

mixing temperatures are preferably between ambient and about 60°C.

[0075] Another preferred process for making the compositions of this invention includes

. the dissolving ofphospholipids and carotenoids in a polar solvent. Suitable solvents

include, without limitation, chlorocarbons (such as chloroform, or the like), lower alcohols

(such as methanol, ethanol, isopropanol or the like), or any other solvent in which the

phospholipids and the carotenoids have some solubility, and the solvent is removable, e.g.,

by evaporation, or the like.

[0076] Methods for making LC-PUFA phospholipids compositions. In preparing the

formulations of this invention, the LC—PUFA-containing biomass such as, but not limited to

Schyzochytrium, can be mixed with synthetic, purified naturally derived or crude

phospholipids or can be mixed vn'th various grades of lecithin or other PUFA—rich oils

obtained from single cell organisms. Especially useful phospholipids concentrations

ranging from about 15 to about 93% PC by weight. Moreover, the formulations can use

either de—oiled and oiled-based phospholipids preparations. Mixtures ofphospholipids_and

cellular material containing LC-PUFAS can range from 1 part to from 1 to 100 parts cellular

material.

[0077] Examples
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[0078] The following examples are included for example only to illustrate the

preparation of compositions ofpresent invention containing a carotenoids and PUFA—rich

phospholipid, and are in no way meant to limit the scope or teaching of this invention.

[0079] Example 1

[0080] Preparation of a composition of synthetic astaxanthin and soy lecithin.

[0081] A sample of 60 g of soy lecithin (American Lecithin Co) was dissolved in

ethanol, 30 g synthetic astaxanthin (AI-1D International, Atlanta, GA) was added, the

mixture sonicated at 60°C for 5 minutes, and the solvent evaporated under vacuum. The

resulting powder can be incorporated with other feed ingredients or dissolved in oil and top-

coated onto the feed particles.

[0082] ‘ Example 2

[0083] Preparation of a composition ofHaematococcus (containing natural astaxanthin)

and phospholipid extract from Crypthecodinium species.

[0084] A sample of 50 g of algal phospholipids (Advanced BioNutrition, Columbia,

MD) and 100 g Haematococcus (Naturose, Cyanotech Corporation Kailua—Kona, HI) were

mixed vigorously for 1 h at room temperature. The mixture was dissolved in 850 ml of

Menhaden oil (Omega Protein, Houston, TX) and used to top—coat standard fish feed pellets.

The feed pellets were top coated at 'a level of 20 g of the above mixture per kg feed. This

produced a feed containing about 50 mg astaxanthin per kg feed. This feed was then used to

color the flesh of aquatic animals that consumed the feed.

[0085] Example 3

[0086] Preparation of a composition ofPhafiia rhodozyma yeast biomass and

phospholipid extract from Cryptlzecodinium Sp.

[0087] Phaflia yeast was grown under standard conditions in a fermentor and biomass

was harvested by centrifugation and diluted to 30% solids with water. Then 13.3 g of algal

phospholipids (8 g on a dry weight basis) (ABN, Columbia, MD) was mixed vigorously

with 333 g of the Phaflia slurry (100 g on a dry weight basis) to facilitate molecular

association between the carotenoid and the phospholipids. The material was then dried on a

rotary drum dryer at low temperatures and the resulting flakes were milled under liquid
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nitrogen to produce a coarse powder. The resulting powder was then mixed with a

commercial trout feed and cold pressed into feed pellets (1.2 - 2.0 mm, Ziegler Bros Inc.

Gardners, PA) using standard techniques.

[0088] Example 4

[0089] Preparation of a composition ofPhaflia rhodozyma yeast biomass and soy

lecithin.

[0090] One hundred grams ofPhafiia yeast biomass (Archer-Daniels-Midland

Company, Decatur, IL) was mixed with water to give a slurry with a 30% water content.

Eight g of soy lecithin (American Lecithin Co) was added to the slurry and the resultant

mixture was homogenized vigorously to facilitate molecular association between the

carotenoid and the phospholipids’. The slurry was then dried in a freeze dryer and collected

as a powder. This material had the following composition: 1.5% astaxanthin, 8%

phospholipid, 50% fatty acids with 2 or more double bonds, and 20% of the fatty acids with

4 or more double bonds. This mixture was then incorporated into 10 kg commercial

fishmeal pellets using standard methods with cold pressing or cold extrusion (Ziegler Bros

Inc. Gardners, PA).

[0091] Example 5

[0092] Feeding of trout fish with a feed containing natural astaxanthin from Phaflia and

a PUFA-containing phospholipid.‘

[0093] Five diets were prepared by Ziegler Bros Inc. (Gardners, PA) according to the

following compositions:

[0094] Diet 1 contained 12.5 g Phaflia biomass per kg feed (100 mg astaxanthin/kg

feed).

[0095] Diet 2 contained 13.8 g of the composition described in Example 3 per kg feed

(100 mg astaxanthin/kg feed).

[0096] Diet 3 contained 7.6 g of the composition described in Example 3 per kg feed

(50 mg astaxanthin/kg feed).

[0097] Diet 4 contained no Phaffz'a (0 mg astaxanthin/kg feed).

[0098] Diet 5 contained 7.6 g of the composition described in Example 4 per kg feed

(50 mg astaxanthin/kg feed).

15

RIMFROST EXHIBIT 1024 page 0510



RIMFROST EXHIBIT 1024    page 0511

WO 2004/112767 PCT/US2004/019972

[0099] FiVe groups of 20 trout fish per group were fed 4.4% body weight/day for 21

days. White muscle tissues were sampled from 5 fish in each group on day 21 and freeze-

dried for 48 h. Total carotenoids were extracted from the tissues by homogenizing in 5 ml

of absolute ethanol and 5 ml ethyl acetate. The homogenates were centrifuged (1000 x g for

5 min) and the supematants dried under a stream ofnitrogen and dissolved in 2 ml of

hexane. Total carotenoids were measured spectrophotometrically at 470 run.

[0100] The effect of the diet on muscle pigmentation is presented in Table 1 :

 

Table 1

Absorbance at 470 nm

Diet 1 0.19

Diet 2 0.30

Diet 3 0.11

Diet 4 0.05

Diet 5 0.14

[0101] As can be seen from Table 1, Diet 4, With no Phafiia and no astaxanthin,

provided the least amount ofmuscle pigmentation indicative of carotenoid content (A470 =

0.05). Diet 3 and Diet 5, With no Phaflia and 50 mg astaxanthin provided by the

compositions of Example 3 and Example 4, respectively, provided intermediate amounts of

muscle pigmentation. Diet 1, with Phajfia biomass providing twice as much, i.e., 100 mg

astaxanthin, provided only a slightly higher amount of coloration than Diets 3 and 5. Diet 2,

with no Phafiia and 100 mg astaxanthin provided by the composition ofExample 3,

provided the highest amount of coloration. It improved the muscle coloring by 56%,

compared to Diet 1.

[0102] Example 6

[0103] Preparation of Schyzochytrium biomass with a high degree of oxidative stability.

[0104] Schizochytrium biomass is produced using conventional fermentation

technology and harvested by centrifugal harvesting processes to a solid content of about

20%. To this 100g of slurry (20g dry weight Schizochytrium containing about 10g of LC—

PUFA enriched oil) 2 g of soy lecithin (American Lecithin Co.) is added. The resultant
16
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mixture is thoroughly mixed and then dried using a rotary drum dryer, or any other drying

process and collected as powder of flake. The resulting flake product has a high degree of

oxidative stability and bioavailability relative to a similar product produced without the

lecithin treatment.

[0105] While this invention has been described fully and completely, it should be

understood that, within the scope of the appended claims, the invention may be practiced

otherwise than as specifically described. Although the invention has been disclosed with

reference to its preferred embodiments, fiom reading this description those of skill in the art

may appreciate changes and modification that may be made which do not depart from the

scope and spirit of the invention as described above and claimed hereafter.

[0106] All references cited herein are incorporated by reference, including the

following.
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CLAIMS

We Claim:

1. A composition comprising at least one carotenoid and at least one phospholipid,

wherein the carotenoid comprises at least 1% of the total mass and the phospholipid

comprises at least 5% of the total mass, and the ratio of carotenoid to phospholipid is from

about 1:100 to about 120.01.

2. The composition of Claim 1, wherein the carotenoid has a microbial source.

3. The composition of Claim 2, wherein the microbial source is chosen from Phaffia,

Haematococcus, Schizochytrium and Paracoccus.

4. The composition of Claim 1 , wherein the carotenoid is chosen from astaxanthin,

zeaxanthin, canthaxanthin, lutein, beta-carotene, and lycopene.

5. The composition of Claim 1, wherein the carotenoid is synthetic.

6. The composition of Claim 1, wherein the phospholipid comprises more than about

20% polyunsaturated fatty acids having two or more double bonds.

7. The composition of Claim 1, wherein the phospholipid comprises more than about

10% polyunsaturated fatty acids having three or more double bonds.

8. The composition of Claim 1, wherein the phospholipid comprises more than about

10% polyunsaturated fatty acids having four or more double bonds.

9. The composition of Claim 1, wherein the phospholipid comprises more than about

20% polyunsaturated fatty acids having four or more double bonds.

10. The composition of Claim 1, wherein the phospholipid is ofmicrobial origin.

11. The composition of Claim 1, wherein the phospholipid is an egg lecithin.

12. The composition of Claim 1, wherein the phospholipid has an origin chosen from

fish, crustacean, and shellfish.

13. The composition of Claim 1, wherein the phospholipid is ofmammalian origin.
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14. The composition of Claim 13, wherein the phospholipid is ofmammalian brain

origin.

15. The composition of Claim 1, wherein the ratio of carotenoids to phospholipids is

fiom about 1:50 to about 2:1.

16. The composition of Claim 1, wherein the ratio of carotenoids to phospholipids is

from about 1:10 to about 1:1.

17. The composition of Claim 1, wherein the ratio of carotenoids to phospholipids is

from about 1:5 to about 1:1.

18. An animal feed comprising the composition of any of Claims 1 to 17, wherein the

carotenoid content is between about 0.1 mg and about 1000 mg per kg of feed.

19. The composition of Claim 18, wherein the animal is an aquatic animal.

20. The composition of Claim 19, wherein the aquatic animal is typically cultured below

a temperature of 20°C.

21. The composition of Claim 19, wherein the aquatic animal is a‘fish.

22. The composition of Claim 19, wherein the aquatic animal is a crustacean.

23. The composition of Claim 18, wherein the animal is a terrestrial animal.

24. The composition of Claim 23, wherein the terrestrial animal is a bird.

25. A method ofpigmenting an animal or animal-derived product, comprising providing
a feed as described in Claims 18-24.

26. The method of Claim 25, wherein the animal—derived product is chosen from an egg

and a processed egg product.

27. The method of Claim 25, wherein the animal or animal-derived product is chosen

from a whole animal, the processed flesh of an animal, and a processed animal product.
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28. A method ofpreparing an animal feed, feed supplement, or feed ingredient by

(a) first mixing at least one carotenoid and at least one phospholipid, wherein the carotenoid

comprises at least 1% of the total mass and the phospholipid comprises at least 5% of the

total mass, wherein the ratio of the carotenoid to phospholipid is from about 1:100 to about

1:0.01; and

(b) then combining the carotenoid/phospholipid mixture with animal feed, feed supplement,

or feed ingredient to provide a final carotenoid content between about 0.1 mg and about

1000 mg per kg; and

(c) then processing the feed, feed supplement, or feed ingredient into a deliverable form.

29. A method as in Claim 28, wherein the deliverable form comprises a pelleted feed.

30. A method as in Claim 28, wherein more than one carotenoid is mixed with the

phospholipid.

32. A method ofpreparing an animal feed by:

(a) first mixing at least one carotenoid and at least one phospholipid, wherein the

carotenoids comprise at least 1% of the total mass and the total phospholipids comprise at

least 5% ofthe total mass, and the ratio of the carotenoid to phospholipid is from about 1:

00 to about 1: 0.01;

(b) then combining the mixture with a carrier in a ratio of about 1 to about 100 parts

carrierzmixture; and

(c) then coating standard feed pellets with a composition comprising the mixture and the

carrier.

33. The method of Claim 32, wherein the carrier comprises an oil.

34. The method of Claim 32, wherein the coating comprises a top coating.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Inge Bruheim, et al Confirmation: 1945

Serial No.: 12/057,775 Group No.: 1651

Filed: 03-28-2008 Examiner: Ware, Deborah K.
Entitled: BIOEFFECTIVE KRILL OIL COMPOSITIONS

INFORMATION DISCLOSURE STATEMENT LETTER

EFS Web Filed

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir or Madam:

The citations listed in the attached IDS Form SB08A may be material to the examination of the above-

identified application, and are therefore submitted in compliance with the duty of disclosure defined in 37 C.F.R. §§

1.56 and 1.97.

Applicants wish to bring to the Examiner’s attention that we are not providing copies of US Patents as

instructed under 37 CFR 1.98(a)(2). The Examiner is requested to make these citations of official record in this

application.

CERTIFICATION STATEMENT

Applicants wish to bring to the Examiner’s attention that the references supplied in this IDS are from a

June 10, 2013 EP Search Report (copy attached). The present IDS is filed within three months of the mailing of the

Search Report; therefore, no fees are due.

This Information Disclosure Statement under 37 C.F.R. §§ 1.56 and 1.97 is not to be construed as a

representation that a search has been made, that additional information material to the examination of this

application does not exist, or that any one or more of these citations constitutes prior art.

The Commissioner is hereby authorized to charge any required fees or credit any oyerpayments to Attorney

Deposit Account No.: 50-4302, referencing Attorney Docket No.: NATNUT-14409/US-5/ORD.

Dated: August 1, 2013 /J. Mitchell Jones/
J. Mitchell Jones

Registration No. 44,174

CASIMIR JONES, S.C.

2275 Deming Way, Suite 310

Middleton, WI 53562
608.662.1277
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PTO/SB/Bt (01-09)
Approved for use through 11/30/2011. OMB 0651-0035

US. Patent and Trademark Ofllco; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

POWER OF ATTORNEY 12/057775
OR Filing Date

REVOCATION OF POWER OF ATTORNEY F'”‘"“"‘°" '"V°"‘°'
Inge Bruheim

Title BIOEFFECTIVE KRlLL OIL COMPOSITIONS
Art Unit 1651

Attorney Docket Number AKBM-14409/US-5lORD

I hereby revoke all previous powers of attorney given in the above-identified application.

'1 A Power of Attorney is submitted herewith.
OR __.a...._

I hereby appoint Practitioner(s) associated with the following Customer 72960
Number as mylour attorneyts) or agent(s) to prosecute the application
identified above. and to transact all business in the United States Patent W.
and Trademark Office connected therewith:

OR

B I hereby appoint Practitioner(s) named below as mylour attorney(s) or agent(s) to prosecute the application identified above. andto transact all business in the United States Patent and Trademark Office connected therewith:

 

WITH A NEW POWER OF ATTORNEY
  
 

 

  

  
   

 

 
 

 

  
  

  

 

Practitioner(s) Name Registration Number 

 

 

 

Please recognize or change the correspondence address for the above-identified application to:
The address associated with the above-mentioned Customer Number.

OR PM"?

|:] The address associated with Customer Number:OR
 

 

   
  
 

[:1 Firm orIndividual Name

City
ountry

Telephone
I am the:

1:] Applicant/Inventor.OR

Assignee of record of the entire interest. See 37 CF R 3.71.
Statement under 37 CFR 3. 73(b) (Form PTO/SB/96) submitted herewith or filed on .

 

 
 

 

 
 

NQIE: Signatures of all the Inventors or assigneas of record of the entire interest or their representative(s) are required. Submit multiple forms it more than one
signature is required. see beiow‘. ‘

forms are submitted.
 

This collection of information is required by 37 CFR 131. 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which Is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14, This collection is estimated to take 3 minutes to complete.
including gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden. should be sent to the Chief information Officer. US. Patent and
Trademark Office. US. Department of Commerce, PO. Box 1450. Alexandria. VA 22313—1450 DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND To: Commissioner for Patents. P.0. Box 1450, Alexandria. VA 22313-1450.

ifyou need assistance in completing the form. call 1-800-PTO~9199 and select option 2.
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PTO/SB/96 (07-09)
Approved for use through 07/31/2012 OMB 0651-0031

US, Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Pa- rwork Reduction Act of 1995. no persons are required to respond to a collection of information uniess it dispia s a valid OMB control number

STATEMENT UNDER 37 CFR 3.73m

 
Applicant/Patent Owner: inge Bruheim

Application No./Patent No.: 12/057,775 Filed/Issue Date: 28"MW—2008
Titled:

BIOEFFECTIVE KRILL OIL COMPOSITIONS

AKER BIOMARINE AS ,a corporation
(Name of Assigneo) (Type of Assignee. e.g.. corporation. partnership. university. government agency, etc.

 

states that it is:

1. the assignee of the entire right, title, and interest in;

an assignee of less than the entire right, title. and interest in
(The extent (by percentage) of its ownership interest is %); or

the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A. E] An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel . Frame . or for which a
copy therefore is attached.

OR

B. A chain of title from the inventor(s), of the patent application/patent identified above. to the current assignee as follows:

The document was recorded in the United States Patent and Trademark Office at

Reel 023039 . Frame 0864 . or for which a copy thereof is attached.

2. From: AKER BIOMARINE ASA ' To: AKER BIOMARINE AS

The document was recorded in the United States Patent and Trademark Office at

Reel 029302 . Frame0828 ., or for which a copy thereof is attached.

3. From: v To:

The document was recorded in the United States Patent and Trademark Office at

Reel . Frame . or for which a copy thereof is attached.

E] Additional documents in the chain of title are listed on a supplemental sheetts).

As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee was,
or concurrently is being. submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (Le, a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3. to record the assignment in the records of the USPTO. §,e_e MPEP 302.08]

The undersigned . 725a titieiZsupgiiid below) is authorized to act on behalf of the assignee.

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time
you require to complete this form and/or suggestions for reducing this burden. shouldvbe sent to the Chief information Officer. US. Patent and Trademark Office, US.
Department of Commerce. PO. Box 1450. Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THiS ADDRESS. SEND TO: Commissioner
for Patents. P.O. Box 1450. Alexandria, VA 22313-1450.

 

if you need assistance in completing the form. call 1-800-PTO—9199 and select option 2
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly.
pursuant to the requirements of the Act. please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;

and (3) the principal purpose for which the information is used by the US. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. if you do
not furnish the requested information. the US. Patent and Trademark Office may not be able to
process and/or examine your submission. which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from

this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of information Act.
A record from this system of records may be disclosed. as a routine use. in the course of
presenting evidence to a court. magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.
A record in this system of records may be disclosed. as a routine use. to a Member of
Congress submitting a request involving an individual. to whom the record pertains. when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed. as a routine use. to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974. as
amended, pursuant to 5 U.S.C. 552a(m).
A record related to an international Application filed under the Patent Cooperation Treaty in

this system of records may be disclosed. as a routine use. to the International Bureau of the
World Intellectual Property Organization. pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed. as a routine use. to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(0)).
A record from this system of records may be disclosed. as a routine use. to the Administrator,
General Services, or his/her designee. during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose. and any other relevant (i.e.. GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.
A record from this system of records may be disclosed. as a routine use. to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further. a record may be disclosed. subject to the limitations of 37
CFR 1.14. as a routine use. to the public it the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspection or an
issued patent.
A record from this system of records may be disclosed. as a routine use. to a Federal. State.
or local law enforcement agency. if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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the application.

 

RIMFROST EXHIBIT 1024 page 0527



RIMFROST EXHIBIT 1024    page 0528

Doc code' IDS PTOISBIOBa (01-10)
' Approved for use through 078112012. OMB 0651-0031

Doc description: Information Disclosure Statement (IDS) Filed us. Patent and Trademark Office; us. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
 

Application Number 12057775

Filing Date 2008-03-28

 

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor Inge Bruheim

Art Unit | 1651

 

  Examiner Name Ware, Deborah K.

Attorney Docket Number I AKBM-14409/US-5/ORD
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4 GORDEEV, K.Y., et al. "Fatty Acid Composition of the Main Phospholipids of the Antarctic Krill, Euphausia superba," I:IChem. Nat. Cmpds. (1990) 26(2), pp. 143—147
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Application Number 12057775 

Filing Date 2008-03-28 

INFORMATION DISCLOSURE
First Named Inventor Inge Bruheim 

STATEMENT BY APPLICANT
, _ Art Unit | 1651

( Not for submissmn under 37 CFR 1.99)
  Examiner Name Ware, Deborah K.  
Attorney Docket Number I AKBM-14409/US-5/ORD 

 
CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

|:| from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement. See 37 CFR 1.97(e)(1).

OR
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NATURAL MARINE SOURCE PHOSPHOLIPIDS COMPRISING FLAVONOIDS,

POLYUNSATURATED FATTY ACIDS AND THEIR APPLICATIONS

Cross—Reference to Related Application

This application claims the benefit of United States

Provisional Patent Application Serial No; 60/307,842, filed

July 27, 2001, which is incorporated herein by reference in its
entirety.

Field of the Invention

The present invention is directed to nutraceutical,

'pharmaceutical or cosmetic compositions, particularly to
phospholipid compositions derived frOm natural marine or
aquatic sources.

Background of the Invention

_ WO 92/21335 published on December 10, 1992 and
corresponding United States Patent No. 5,434,183 issued on July
18, 1995 describes a phospholipid emulsion derived from marine

and/or synthetic origin comprising polyunsaturated fatty acids
and having anti— inflammatory and immunosuppressive effects and
which promotes-normal brain or retinal development and
function. U.S. 5,434,183 does not disclose the presence of
flavonoids or nervonic acid (a mono-~unsaturated fatty acid) in

the composition.

JP 2215351, published on August 28, 1990, discloses a

method.for extracting and purifying phospholipids from fresh—
krill.» Krill is lyophilized and then extracted with ethanol to

produce an extract which is fractionated by absorption column
--chromatography to produce high purity phosphatidyl choline and
phosphatidyl ethanolamine. There is no disclosure of a
composition compriSing a flavonoid or nervonic acid.
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WO 00/23546, published on April 27, 2000, discloses

methods for extracting lipid fractions from marine and aquatic

animal material by acetone extractions. ‘The resulting non—

soluble and particulate fraction is further solvent extracted

with ethanol or ethylacetate to achieve further lipid
extractions.

Hosokawa et’al. (35), published in 2000, discloses

the conversion of docosahexanoic acid containing‘

phosphatidylcholines (DHA-PC) from.squid skin lecithin to

docosahexanoic acid containing phosphadylserines (DHA-PS) via

transphosphatidylation with phospholipase D (PLD). According

to Table 2 of this reference, the fatty acid composition of the

phospholipid includes important portions of eicosapentanoic

acid. There is no disclosure concerning any pharmaceutical,

nutraceutical, or cosmetic use of a composition comprising a

flavonoid.

Henderson et al. (36), published in 1994, discloses
lipid compositions of the pineal organ from rainbow trout

comprising phospholipids. According to Table 4 of this

reference, said phospholipids contain fatty acids corresponding
to eicosapentanoic and docosahexanoic acid. Similarly, Bell

et al. (37), published in 1991,‘discloses phospholipid

compositions derived from different organs of cod. Moreover,

Wiegand et al. (38), published in 1983, discloses polyene

derivatives of phosphatidylcholine as phospholipid molecular

species of frog receptor membranes. However, there is no I
disclosure in any of these references concerning any

pharmaceutical, nutraceutical, or cosmetic use of a compoSition

comprising a flavonoid.

WO 97/39759, published on October 30, 1997, discloses_

-@—3 fatty acids and m-3 phosphatidylcholine,in_the treatment of

bipolar disorder. The preferred w-é phosphatidylcholine'

 

 

o
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derivatives comprise_eicosapentanoic and/or docosahexanoic

acid.v However, there is no disclosure concerning any
pharmaceutical, nutraceutical, or cosmetic use of phospholipids
beyond the treatment of bipolar disorder or the use of a

composition comprising a flavonoid.

'EP 0609078 A1, published on March a, 1994, discloses

a phospolipid comprising two different unsaturated fatty acids,
wherein a preferred phospholipid contains both eicosapentanoic
and docosahexanoic acid. Furthermore, the phospholipid can be

used in the preparation of foods, skin care preparations, or

pharmaceutical agent. However, there is no disclosure
concerning any pharmaceutical, nutraceutical, or cosmetic use

of a composition comprising a-flavonoid.

Summary of the Invention

In one aspect, the invention provides novel

phospholipids, wherein the two fatty acids chains of the
phospholipid are occupied by eicosapentanoic acid (EPA) and
docosahexanoic acid (DHA) simultaneously, within the same

molecule, i.e.: a phospholipid of the general formula (I):

O

H

HgC——O—%3

E? \
C——O——43H

m

 

 
 

 
ll

HZC—o-P—o—j-x

wherein X represents a moiety normally found in a phospholipid.

 
EE:;
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> According to a further aspect of the present

invention there is provided a composition, comprising:

(a) a phospholipid'of the general formula (I),

 
 

 

5

(I)

10

OH

, and

OH

' 15 . _ _ OH
' (b) a flavonoid of the general formula (II),

20  
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In a further aspect, the invention provides a novel

flavonoid compound (II):

 
'0H 0H5

There is also provided a composition comprising the

above noted phospholipid and flavonoid derived from a marine or

aquatic biomass. The composition and the components are useful
in the prevention or treatment of a variety of disease states
and for the aesthetic enhancement of an animal, including-
human, body. Commercial packages containing the composition

are also within the invention.‘

The novel phospholipids and the novel flavonoid
compound are derived from an extract from a marine or aquatic
biomass-

There is also provided a phospholipid extract

comprising the above noted phospholipids and flavonoid compound
.derived from a marine or aquatic biomass. The extract and the

components are useful in -the prevention or treatment of a
variety of disease states and for the aesthetic enhancement of
an animal, including human, body. Pharmaceutical,
nutraceutical and cosmetic compositions containing the extract

and uses thereof are also within the invention, as are

commercial packages contain the compositions of the invention.
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Detailed Description of the Invention

1. Phospholipids

Phospholipids are complex lipids containing

phosphorus, The phosphatides, known as phospholipids, are

usually divided into groups on the basis of compounds from

which they are derived. In addition to two Chains of fatty

acids they contain phosphoric acid, glycerol and nitrogenous

bases such as choline. Important phospholipids are

phosphatidylcholine (PC), phosphatidylethanolamine (PE) and'

phosphatidylinositol (PI). Their nature as amphophilic

molecules provides them with unique physicochemical properties“
Their function as the principle components of cell membranes

makes phospholipids essential for all vital cell processes.

They are wide spread as secretory and structural components of

the body and can mimic or enhance natural physiological.

process.
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(“3 CH3
H20 0 P *0 CH2 CH2 N CH3

1 _ \
5 C) CH3

Phosphatldylcholine —- common structure
R1 and R2 are fatty acid residues,
different for each molecular species

ii
H2C—~O—-C———R1

if
Rg—C—O—CH

1 o | ("3
Hzc—o#T——o——c HZ—CHz—NHa

O'

Phosphatidylethanolaminew common structure

R1 and R2 are fatty acid residues,

different for each molecular species

‘u’
15 H2O Q—c——R1

i?
RZFC—O—CH

if
HZC—O—P———O OH

J)- OH

HO ,
OH

OH

2 0 Phosphatidylinositolfl common structure
R1 and R2 are fatty acid residues,

different for each molecular species
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Phospholipid production may be either synthetic or

through extraction from natural tissues. The chief source of

commercial natural phospholipids are soybean, egg yolk and cows

(brain and liver). Since an individual phospholipid may

contain a variety of fatty acid residues, it may be described

as pure only with this limitation in mind. Naturally occurring

essential polyunsaturated fatty acids can contribute to the

activation of cellular metabolism. The main fatty acid found

in phospholipid products is linoleic acid (C18z2n6), present in

soybean at more than 65%. The longest chain polyunsaturated

fatty acids found in commercially available phospholipids

either as preparations or individually are 20:4 among the

eicosanoids, known as arachidonic acid, and 22:6 known as

docosahexanoic acid.

Arachidonic acid is a fatty acid that is found as

part of phospholipid membranes, generally as part of

phosphatidylcholine and phosphatidylinositol. Adverse cellular

stimuli will activate enzymes (phospholipase) that cleave

arachidonic acid from the phospholipid backbone in the cell

membrane. Arachidonic acid, which serves as the precursor for

prostaglandins and prostacyclin (PGs, PGIZ) and thromboxane

(TXs), can then be metabolized by one of two major pathways:

the cyclooxygenase (COX) pathway or the lipoxygenase pathway.

The COX pathway products, PGGZ and PGHz, can then be acted upon

by thromboxane synthase (in platelets) or prostacyclin synthase

(in endothelium) to form TXs or PGIZ, respectively. Arachidonic

acid can also be acted upon by 5—1ipoxygenase, primarily in

leukocytes, to form leukotrienes (LTs). One or more of these

metabolites can mediate all the signs and symptoms associated

with arachidonic acid, i.e. inflammatory disease and pain-

Platelets, leukocytes, smooth muscle, and endothelium

can produce vasoactive substances, products of arachidonic acid

metabolsim such as prostaglandins (PGS), prostacyclin (PGIZ),
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leukotrienes (LTs), and thromboxanes (TXs). These substances

can either act as vasodilators or as vasoconstrictors. PGI; is

essential in vascular function since it inhibits platelet

adhesion to the vascular endothelium and has significant

5 vasodilatation qualities. Damaged endothelial cells cannot

produce PGIZ, making the vessel more susceptible to thrombosis

and vasospasml Thromboxanes and leukotrienes serve a vascular

function during inflammation, generally produCing

vasoconstriction. Prostaglandins have a vascular role during

10 inflammation, and also play a more subtle role in normal flow

regulation, most notably as modulators of other control

mechanisms. Prostaglandins have both vasoconstrictor and
 

vasodilator ac:ivities. Leukotrienes and prostaglandins can

also increase the endothelial membrane permeability thus

15 promoting edema during inflammation. Arachidonic acid is

naturally present in most phospholipid mixtures or emulsions

available today.

Nervonic acid (C24:1) is also called selacholeic acid

or tertracosenic acid. Nervonic acid is the predominant

20 nutrient of white matter in glucoside, which is quantitatively

contained in nerve tissue and white matter. The absence of

nervonic acid.may result in cerebral lesion, fatigue,

hypodynamia, amentia, and senile dementia. Nervonic acid,

tertracosenic acid in another name, is monounsaturated, non—

25 oxidable/decomposed and absorptive. It is called a rare tonic

as it is rare existent in nature. It may be obtained in small

quantities by extracting from cerebral chrondriosome.

Therefore, the substantance is far below the demand of human

body. In foreign countries, nervonic acid mainly comes from

30 Shark brain and Oil.
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1-1 Phosphatidylinositol Clinical Applications

Recent advances in nutritional and biochemical

research have documented inositol as an important dietary and

cellular constituent. Functions of phosphatidylinositol in

biological membranes include the regulation of cellular

responses to external stimuli and/or nerve transmission as well

as the mediation of enzyme activity through interactions with

various specific proteins (1).

Inositol has been identified as an important dietary

and cellular constituent. Biochemical functions:

a. Regulation of cellular responses to external stimuli

b. mediation of enzyme activity.

Phosphoinositide composition of the central nervous

system cell membranes are fatty—acid enriched and consist

primarily of phosphatidylinositol (PI), phosphatidylinositol-4—

phosphate (PIP), and phosphatidylinositol—4,5—biphosphate

(PIP2). Once the membrane is stimulated, phospholipase C is

activated and consequently inositol triphosphate along with

diacylglycerol is produced. PI is used as a precursor for

phosphatidylinositol—3—phosphate and 3,4,5—triphosphate (2).

Active transport carriers, calcium pumps in the cell

membrane itself, and in the endoplasmic reticulum, keep

cytoplasmic calcium concentration very low. Usually the

calcium concentration inside the cytoplasm is S,OOO—l0,000

times less than the concentration in the extracellular fluid.

This endoplasmic store of calcium can be accessed upon

stimulation by inositol. Inositol triphosphate is released

from the cell membrane and travels through the cytoplasm until

it reaches the endoplasmic reticulum. This inositol then

releases the sequestered calcium, which can go on to mediate
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the release of neurotransmitters in response to depolarization

(3).

In addition to releasing endoplasmic reticulum

calcium, inositol functions as the major central nervous system

non—nitrogenous osmoregulator. Modulation of this inositol

pool is regulated in response to states of high or low

osmolalities. The inositol pool is supplied via a

sodium/inositol transporter, a sodium dependent active

transport system, and a passive low affinity transporter (4,5).

Numerous non—inositol receptors have been identified

in the central nervous system that can potentially interact

with the inositol signaling system. Most of these receptors

are linked to the G proteins and produce inositol—l,4,5—

triphosphate as second messengers. These receptors can be

found in nearly every human organ system. The potential

interactions between these receptors and their agonists are

responsible for regulation of the body on a day—to—day basis.

In View of the complexity of these systems and their actions, a

perfect balance is required for regulation of the signaling

systems.

Theoretically, an imbalance of inositol concentration

could potentially affect the development and function of one or

all of these receptors. Cholinergic receptors are located in

the liver, heart, stomach, and lungs. Serotonin and glutamine

receptors are found mostly in the central nervous system (CNS)

tissues. Adrenergic receptors are present in various tissues

including CNS, vascular tissues, and heart. Histaminergic

receptors are predominantly found in the lungs and stomach.
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Clinical Applications

A change in CNS availability of inositol may produce

altered brain signaling and eventually lead to the development

of neurological disorders .

a. Depression:

The pathophysiology of depression is believed to be

linked to a deficiency of neurotransmitters at post—synaptic

receptor sites. According to the catecholamine theory, the

deficiency is in the amount of norepinephrine; in the

indolamine theory the deficiency is in the amount of serotonin.

Receptors linked to the inositol signalling system include

serotonin (5HT2a and SHTZb) and norepinephrine (alpha 1a, 1b,

and 1d).

In 1978, Barkai et al demonstrated depressed patients

had significantly decreased cerebospinal fluid (CSF) levels of

inositol as compared to healthy patients (6). In 1993 this

theory was expanded to conclude that administration of high—

dose inositol could increase CSF levels by as much as 70

percent (7). This led to the study of inositol for treatment

of depression (8,9). In 1995 Levine et a1 completed a double—

blind study for treatment of depression using inositol at a

dose of 12 grams daily compared to placebo. Patients receiving

inositol showed significant improvement in depression as ranked

by the Hamilton Depression Rating Scale (33.4 +/— 6 versus .6

+/— 10). Another important observation was the absence of

manic episodes in the bipolar patients treated with inositol.

This lack of manic episodes may suggest that when the

signalling system is not overactive, addition of inositol will

not increase the signalling system's activity (10,11). It can

be concluded that inositol is effective in managing the

clinical manifestations of depression.
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b. Panic Disorder:

Benjamin et al expanded the clinical use of inositol

by evaluating its effectiveness in panic disorder (12). This

was an eight week double—blind, crossover study whereby

patients were treated with inositol daily for four weeks and

then crossed over to the other study arm. Improvement was

assessed using patient diaries, the Marks~Matthews Phobia

Scale, the Hamilton Anxiety Rating Scale, and the Hamilton

Depression Scale. The frequency and severity of panic attacks

and the severity of agoraphobia declined significantly more

after inositol than after placebo (a decrease from 10 attacks

per week to 3 per week in the treated group compared to a

decrease from 10 to 6 in the placebo group). The authors

conclude inositol's efficacy and safety, and the fact that

inositol is a natural component of the human diet, make it a

potentially attractive therapeutic agent for panic disorder.

c. Obsessive Compulsive Disorder (0CD):

Since the phosphatidylinositol cycle, as a second

messenger is known to affect several neurotransmitters,

including serotonin receptors, inositol was studied for

treatment in 0CD in a double—blind, placebo controlled,

crossover trial. Thirteen patients were treated for six weeks.

There was a significant improvement at week six during the

inositol period when compared to placebo period. There were no

side—effects reported during the study period (1).

d- Alzheimer's Disease (AD):

Although the role of aluminum in AD is still

speculative at best, the presence of aluminosilicates at the

core of senile plaques in diseased neurons is a consistent

feature found in the CNS of AD patients during autopsy. It is

known that aluminum inhibits the incorporation of inositol into
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phospholipids and the hydrolysis of the phosphoinositides by

binding to one of two specific phosphate groups. This binding

of phosphate and aluminum affects the calcium releasing effects

of the cell. The resulting profound disturbance of the

phosphatidylinositol second messenger system may account for

neuronal malfunction and eventual cell death (13).

Since the potential role of aluminum as a causative

agent for cell death may be affected by the deregulation of

calcium concentration, possibly due to inositol depletion,

supplementation with inositol may produce positive CNS effects.

Recent data suggests the loss of PI second messenger system

target sites and IP3 receptors may add to cognitive impairment

and the failure of conventional therapies in AD. Therefore,

supplementation of inositol to replenish the diminished PI

system may be beneficial in the treatment of AD (13—20).

In 1996 Barak et al completed a double—blind,

controlled, crossover study of six grams inositol daily

compared to placebo for 30 days in 11 Alzheimer‘s patients.

Patients in the study were diagnosed with dementia of the AD

type as classified by DSM - IIIR and aged 65 years or older.

The Cambridge Mental Disorder of the Elderly Examination

(CAMDEX) was used as the basic assessment parameter and was

administered upon admission into the study. Included in CAMDEX

is part A: patient's present physical and mental state, part B:

Cognitive.Subscale of CAMDEX (CAMCOG), part C: interviewers

observations, and part D: physical examination. CAMCOG was

repeated at two, four, six, and eight weeks. Participants

scored 80 or less on the CAMCOG examination and their symptoms

of depression were not severe (21).

Patients were excluded from the study if they had a

history of psychiatric, alcohol, and/or drug addiction

disorders, or abnormalities in baseline laboratory values
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(blood count, electrolytes, liver or kidney functions, VDRL, or

CT scan) not consistent with AD. Patients with additional

neurologic, metabolic, endocrinologic disorders, or presence of

internal disease that grossly impaired brain functioning were

also excluded.

Subjects were given either three grams inositol or

placebo in the morning and again in the evening. After four

weeks patients were crossed over into the other arm (inositol

or placebo) for an additional four weeks. Only benzodiazepines

were allowed during the study period (15 mg of oxazepam or

equivalent), provided the patient was receiving it on study

entry.

Analysis of the improvement scores of all patients

who completed the study showed inositol increased the total

CAMCOG score from a baseline of 31.36 +/— 20.90 to 40.09 +/—

24.54, while the placebo group increased from baseline of 35.9

+/— 25.96 to 39.27 +/— 25. The authors concluded only two of

the eight subscales (language and orientation) showed ,

significant improvement with inositol.

Inositol‘s proposed mechanism of action in the CNS

does not include direct manipulation with either pre— or post—

receptors. However, it may indirectly affect the relationship

between receptor and agonist. By mediating the physiochemical

characteristics of the M1 pre—synaptic receptor (solubility,

osmolality, etc.), inositol may alter the binding site and

influence the signaling that occurs as a result.

1.2 Aging

Phosphatidylcholine rich in polyunsaturated fatty
 

acids is indispensable for cellular differentiation,

proliferation and regeneration. The physiologic functions of

these phospholipids are related to the morphology of the
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biological membranes, the incorporation of these molecules into

membranes and thus the maintenance of intact cell membranes.

The current study was designed to investigate the

effects of Polyunsaturated phosphatidylcholine on age—related

hearing loss by evaluating its ability to preserve

mitochondrial function, protect mitochondrial DNA from

oxidative damage and preserve auditory sensitivity (22).

Harlan—Fischer 344 rats, 18—20 months of age, were

used as the experimental subjects.

The subjects were caged individually and maintained

at 21 to 22D C in a 12:12 light—dark cycle b.

A dose of 300mg/kg/day of Polyunsaturated

phosphatidylcholine was supplemented to each subject, by adding

it to the oral diet.

The animals were divided randomly into two groups

(n = 7 for each group). Group—1 served as the control, and

group—2 as the experimental group.

At the onset of the study, Auditory Brainstem

Responses were obtained to measure baseline hearing thresholds

in all subjects.

Age—associated changes in hearing sensitivities were

then recorded at two—month intervals for six months.

In order to assess age—related changes in

mitochondrial function, mitochondrial membrane potentials were

studied using flow cytometry. For this purpose, peripheral

blood was obtained from each subject at the beginning and at

the end of the protocol.

At the conclusion, the subjects were euthanized

(according to NIH protocol), and tissue samples were obtained
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from brain and cochlea (stria vascularis and auditory nerve) to

study mitochondrial DNA deletion associated with aging. This

was achieved by amplifying the specific common aging

mitochondrial deletion by Polymerase Chain Reaction. DNA

quantification was performed. The data obtained for each

protocol was compared between the two groups and analyzed using
ANOVA .

The effects of Polyunsaturated phosphatidylcholine on

age—related hearing loss demonstrate a gradual age—associated

decline in hearing sensitivities at all the frequencies tested

(3, 6, 9, l2 and 18 kHz).

There was a statistically significant preservation of

hearing noted in the treated subjects at all frequencies, which

was observed at four and six months of treatment.

Overall, there was a continued decline in hearing in

the control subjects and a statistically significant protective

effect of Polyunsaturated phosphatidylcholine on the

experimental subjects (p<.005).

Mitochondrial membrane potentials were recorded by

flow cytometry as a measure of the uptake of Rhodamine 123 by
mitochondria.

The mean fluorescence intensity (MFI) in group—l

subjects measured 3190 and 2100 at the beginning and end of the

study, respectively-

This, approximatelyy 30% decline in membrane

potential with time was statistically significant (p=0.003).

Conversely, the MFI in the experimental group

remained essentially unchanged at 2990 from 3165 at the

beginning of the study.
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This difference between the control and treated

groups was statistically significant (p<0.05), demonstrating

the protective effect of polyunsaturated phosphatidylcholine

supplementation on mitochondrial membrane potential.

Phospholipids are integral structural components of

all biological membranes with polyunsaturated

phosphatidylcholine and phosphatidylethanolamine being the

predominant types, quantitatively. They constitute the

phospholipid bilayer structure of cellular membranes, which is

responsible for membrane stability and cellular function.

Polyunsaturated phosphatidylcholine maintains and promotes the

activity of several membrane bound proteins and enzymes,

including Na—K ATPase, adenylate cyclase and glutathione

reductase. They are also known to be precursors of

cytoprotective agents such as eicosanoids, prostaglandins and

antioxidants.

The results of these studies suggest that

polyunsaturated phosphatidylcholine and

phosphatidylethanolamine may protect mitochondrial function by

preserving the age—related decline in mitochondrial membrane

potentials and hence their activity. The observation that there

was less mitochondrial DNA damage in the treated group may

explain the effect of preservation of hearing loss associated

with aging, by the ability of polyunsaturated

phosphatidylcholine and phosphatidylethanolamine to

specifically up—regulate cochlear mitochondrial function. There

are many studies demonstrating the effects of mitochondrial

metabolites on cognition and aging (22-33). Additionally,

recent work has shown that acetyl-L—carnitine and —1ipoic acid

delay the progression of age-related hearing loss by protecting

cochlear mitochondrial DNA from oxidative damage (34). These

results support the membrane hypothesis of aging and provide

further evidence to support this theory as a possible
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explanation for age—related hearing loss. Thus,PPC may be one
of many rational approaches to consider for the purpose of
membrane preservation,enhanced mitochondrial function,

reduction of age~associated mitochondrial DNA damage and

5 slowing of some of the aging processes.

1.3 Effect of phosphoglycolipid exract (NT factor) on normal

and cancerous cells

Reduced levels of phospholipids in normal cells can

limit metabolic activity and limit available energy.

10 Phospholipids, as part of the membrane structure:

1. maintain membrane integrity

ii. regulate enzyme activities and membrane transport

processes through changes in membrane fluidity (Spector 1981,
1985)

15 iii. Signal transduction utilizes phospatidylcholine and

phosphatidylinositol for the production of diacyl—glycerol
(DAG) by phospholipase C (Berridge 1989) and for the production
of inositol triphosphate (IP3) (Ranan 1990, Michell 1988,

Margolis 1990).

20 iv. One of the choline phospholipids (1—alkyl—2 acetylsSN—

glycerol—3—phosphocholine) is the substrate for the synthesis
of platelet activating factor (Synder 1989).

v. The arachidonic acid found as part of the structure of

choline or inositol phospholipid.is utilized for the production

25 of prostaglandin and leukotriene (Nordoy 1990).

Vi. The choline of phosphatidylcholine may be used in neural

tissue for the synthesis of acetylcholine (Blusztain 1987)

vii. Phosphoglycolipid improves cell maintenance and metabolic

activity of normal cells.
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viii. Phosphatidylcholine derivatives disrupt cancer cells at

concentrations that do not affect normal cells.

ix. Phosphatidylcholine is seleCtively cytotoxic to cancer

cells in vitro (Hoffman 1986, Harmann 1986, Berger 1984).

a. Such compounds inhibit HL60 leukemic cells at a

dosage that has no effect on normal human marrow cells, the

tissue from which the leukemic cells are derived.

b. Normal cells were able to tolerate 4 times higher

dosage than the leukemic cells during 24 hours incubation with

the phospholipid preparation (Berdel 1986).

c. There was up to a 5—fold difference in

sensitivity between the normal and tumor cells with breast,

ovarian, and lung cancer cells, as well as with mesothelioma

cells (Namba 1993).

1.4 Imaging

Polyunsaturated phospholipids are known to be

important with regard to the biological functions of essential

fatty acids, for example, involving neural tissues such as the

brain and retina. The NMR spectra of polyunsaturated bilayers

are dramatically different from those of less unsaturated

phospholipid bilayers. MD simulations can aid in interpreting

the complex NMR spectra of polyunsaturated bilayers, in

conjunction with electron density profiles determined from

small—angle X—ray diffraction studies. This work clearly

demonstrates preferred helical and angle-iron conformations of

the polyunsaturated chains in liquid-crystalline bilayers,

which favor chain extension while maintaining bilayer

flexibility. The presence of relatively long, extended fatty

acyl chains may be important for solvating the hydrophobic

surfaces of integral membrane proteins, such as rhodopsin. In
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addition, the polyallylic DHA chains have a tendency to adopt

back—bended (hairpin—like) structures, which increase the

interfacial area per lipid. Finally, the material properties

have been analyzed in terms of the response of the bilayer to

mechanical stress. Simulated bilayers of phospholipids

containing docosahexaenoic acid were less sensitive to the

applied surface tension than were saturated phospholipids,
possibly implying a decrease in membrane elasticity (area
elastic modulus, bending rigidity). The above features

distinguish DHA—containing lipids from saturated or

nonunsaturated lipids and may be important for their biological
modes of action.

1.5 In Summary

The functions of the phospholipids are multiple and

different for each phospholipid:

a. Sphingosine and carbohydrate containing lipids are mainly
concentrated in nervous tissues.

b. The hydrophilic and hydrophobic parts of the phospholipid
molecule allow them to function as emulsifying agents in order

to maintain the proper colloidal state of protoplasm.

c. Phospholipids aid the transport of triglycerides through
the liver, especially during mobilization from adipose tissue.

d. Phospholipids and their metabolites play an important role
in intracellular signalling, for example Via

phosphatidylinositol specific phospholipase C, phospholipase D
or phosphatidylinositol—kinases.

e. Through their concentration in cell membranes they may

somehow be involved in the transport of hydrophobic

constituents into and out of cells.
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f. Phospholipids affect brain function in two substantial

ways: (Cohen B.Mfi, Babb S.Ml, YUrgelun—ded D., et al. Brain

Choline uptake and cognitive function in middle age. Biol.

Psych. 1997;41:903.)

5 a. The membranes of brain cells depend on
phospholipids as part of their structure.

Phosphatidylserine (PS) is concentrated in the
cell membranes of the brain.

b. Phospholipids are required for the production of
10 neurotransmitters.

c. Choline is a component of the neurotransmitter
acetylcholine. Without adequate levels of
acetylcholine, the brain can't store or retrieve

information efficiently.
15 d. Lower choline levels in the brain are an

underlying factor for age—related cognitive
disorders.

e. Patients submitted to increased choline uptake

show significant improvement in their ability to
20 recall information and perform on memory

retention tests, suggesting a causal relationship
between poor choline status and cognition.

g. Phosphatidylserine (PS) in Dementia—Related Diseases:
25

a. Dementia is the deterioration of mental function,

particularly affecting memory, concentration, and

judgment.

b. A frequent cause of dementia is Alzheimer's
30 disease.

c. The first double—blind trial of PS for

Alzheimer's disease was published about a decade
ago. (Delwaide P.J., et a1. Double—blind

randomized controlled study of phosphatidylserine
35 in demented subjects. Acta Neur. Scand.

1986;73:136—140.) In this study, 35 Alzheimer's
patients were either given a placebo or 300 mg.

per day of PS for six weeks. The PS group showed
significant improvement after this short—term

4O supplementation period.

d. More recently, a large double—blind study of 494

elderly patients with symptoms of cognitive
decline compared a placebo to 300 mg. per day of
PS for six months. (Cenacchi T., Bertoldin T.,

45 Farina C., et a1. Cognitive decline in the

elderly: A double~blind, placebo—controlled

multicenter study on efficacy of.

phosphatidylserine administration. Aging Clin.
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Exp. Res. 1993;5:123—133. ) Memory and learning
of the PS—treated group was significantly

improved over the placebo group, as well as
certain emotional and behavior components of
Alzheimer's disease.

Supplements of PS have also shown impressive
results in older populations with memory

impairment unrelated to Alzheimer's disease.
(Crook T.H., et al. Effects of phosphatidylserine
in age—associated memory impairment. Neurology
1991;41:644—649.) Three months of taking 300 mg.
of PS daily, in one study, reversed the decline
of memory function in a group of 149 patients.
The memory function of these men and women
initially averaged that of a typical 64 years
old. After taking PS supplements, the average

memory function was 52 years old —— a mental gain
of 12 years.

Restoring and Preserving Liver Function:

While the phospholipid PS dominates in the mental
function arena, the phospholipid

phosphatidylcholine (PC) is the major player for
liver health.

PC protects the liver against damage from
alcoholism, pharmaceuticals, pollutant
substances, viruses, and other toxic influences,
most of which operate by damaging cell
membranes.

Many of the studies using PC supplements to aid
recovery of the liver are based on 800 mg. per
day (taken with meals). (Kidd P.M.
Phosphatidylcholine: A superior_protectant
against liver damage. Alt. Med. Rev; 1996; 1:258—
274.) Although PC is a source of choline, studies
reviewed by Dr. Kidd suggest that PC is superior
to choline; in fact choline in its pure form may
be detrimental to the liver's recovery from toxic
overload (such as in alcoholism). As a

lipotropic, choline transports fats within the
body, while inadequate choline intake might
result in an unhealthy accumulation of fat in the
liver. (Newberne P.M1, Nauss K.M;, and de Camargo
J.L. Lipotropes, immunocompetence, and cancer.
Cancer Res. 1983;43 :24265—24345.)
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2. Flavonoids

Flavonoids are polyphenolic compounds ubiqitous in

nature. They are categorized into isoflavones, anthocyanidins,

flavans, flavonols, flavones, citrus flavonoids, hesperidin,

chalcones, catechins, rutin, and flavanones. Essential

flavonoids, such as quercetin in onions and genistein in soy

are actually considered subcategories rather than independent

categories. Over 4,000 flavonoids have been identified in

fruits, vegetables and beverages (tea, coffee, beer, wine and

fruit drinks). Even though they have a similar molecular

structure between them, their functions are different from each

other. Flavonoids have been shown to have antibacterial, anti-

inflammatory, antiallergic, antimutagenic, antiviral,

antineoplastic, anti—thrombotic, and vasodilatory activity.

Quercetin has been proven to block the “sorbitol pathway” which

is directly associated with diabetes as well as to prevent LDL—

cholesterol oxidative damage, which is essential for the

maintenance of a healthy cardiovascular system.

Flavonoids are found in a wide range of fruits and

vegetables. For example, Quercetin (a flavonol in vegetables,

fruit and onions), Xanthohumol (a prenylated chalcone in beer),

Isoxanthohumol (a prenylated flavanone in beer), Genistein (an

isoflavone in soy), Chalconaringenin (a non-prenylated chalcone

in citrus fruits) and Naringenin (a non—prenylated flavanone in

citrus fruits).

In plants flavonoids have very well defined

functions. First, the accumulation of pigment in flower

petals, seeds and leafs. Flowers, as pollinators, must attract

pollen carriers. Second, they protect plants from UV damage,

by absorbing UV at the epidermal layer. Third, they protect

the plants against insects and pathogens.
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The flavonoid biosynthetic pathway is one of the best

understood plant secondary metabolism pathways (1992, Gerats).

The key enzymes are phenylalanine—ammonia lyase and chalcone

synthase. Phenylalanine—ammonia lyase converts phenylalanine
into cinnamic acid as it controls the total flow of carbons

into phenolics which is shown to be the limiting step in this

pathway (1974, Creasy). Another key enzyme of the flavonoid
pathway is the chalcone synthese. It condenses three molecules
of malonyl—CoA with one molecule p—courmaroyl—COA to form a Cu

intermediate, naringenin chalcone, with a R stereochemistry at

the in carbon. Chalcone isomerase, transforms the intermediate

into the first flavonoid of the pathway, 28—flavonone

(naringenin). This reaction is part of all major flavonoid

biosynthesis pathways. Chalcone synthase and chalcone

isomerase form a complex ensuring the right stereochemistry

(1996, Lyster).

The structural components of flavonoids include two

benzene rings on either side of a 3-carbon ring. Different

combinations of hydroxyl groups, sugars, oxygens, and methyl

groups attached to these structures create the various

categories of flavonoids mentioned above. The capacity of
flavonoids to act as an antioxidant depends upon their

biochemical structure, and more specifically, the position of

the hydroxyl groups. Epicatechin gallate, epigallocatechin

gallate, luteolin and quercetin exhibit the highest antioxidant

activity, followed by epigallocatechin, gallic acid,

epicatechin, catechin, rutin, and dihydroquercetin. It is
worth noting at this point that the only difference between

quercetin or luteolin (the most potent) and dihydroquercetin
(the least potent) is the double bond between the second (2“fl
and third (3rd) carbons on the center (C) ring. The presence of

this double bond significantly increases the antioxidant

activity of the flavonoid. Antioxidant activity can be

RIMFROST EXHIBIT 1024 page 0559



RIMFROST EXHIBIT 1024    page 0560

W0 03/011873 PCT/CA02/01185

_ 23 _

increased with the addition of another hydroxyl group on the B

or C ring.
OH

  

  

HO \\

v" ToTaj/OH
5 T

Luteolin O OH

10

OH O

Dihydroquercetin

15 The potent antioxidant activity of flavonoids seems

 to be the most important function of flavonoids, responsible

for many of the above mentioned health benefits.

The flavonoids most recognised by scientists until

today are:

20 Quercetin and quercetin chalcone

Quercetin chalcone, is quercetin with an opened C

ring and the oxygen found in the C-ring of quercetin converted

into a hydroxyl group. Quercetin is mainly found in tea and

even more in green tea.
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Oligomeric Proanthocyanidins

Oligomeric proanthocyanindins are oligomeric

flavonoids, usually dimers and trimers, based on the flavan— 3—

01, or catechin, molecule, sometimes attached to gallic acid.

They are found in the bark of pine trees, in grape seeds and
skins, in peanut skins, cranberries, tea, and other sources.

Ginkgo Biloba Extract

Ginkgo biloba extracts contain 24% ginkgo flavone

glycosides and 6% terpenes. They are extracted from the eldest
Scientific research

iloba
living tree species, Gingo Biloba.

suggests that the beneficial constituents of gingo b

extracts are quercetin and myricetin.

Luteolin

Luteolin is a flavonoid found in the same foods as

apigenin (vegetables and fruits). Scientific research has
shown that luteolin and quercetin can inhibit platelet

activating factor and suppress the inflammatory response

induced by allergens.

Flavonoids have been studied for the last 60 years.

Their antioxidant activity is accepted as a scientific fact.

Epidemiological, clinical, and laboratory research on
flavonoids demonstrates the use of flavonoids in the prevention

and/or treatment of cardiovascular disease, cancer,

inflammatory conditions, asthma, peridontal disease, liver

disease, cataracts and macular degeneration. Until today there

has never been a flavonoid extracted from anything other than a

plant, vegetable, fruit or algae.
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3. Preparation of Extracts

The phospholipid extract of the present invention may
 

be extracted from a variety of marine or aquatic biomass

sources. Preferred sources of the phospholipid composition are

crustaceans, in particular, zooplankton. A particularly

preferred zooplankton is Krill. Krill can be found in any

marine environment around the world. For example, the

Antarctic Ocean (where the krill is Euphasia superba), the

Pacific Ocean (where the krill is Euphasia pacifica), the

Atlantic Ocean and the Indian Ocean all contain krill habitats.

In particular, the coastal regions of Mauritius Island and/or

Reunion Island off Madagascar, the Canadian West Coast, the

Japanese Coast, the Gulf of St. Lawrence and the Bay of Fundy

are krill habitats.

The phospholipid extract of the present invention is

preferably a product of initial processing of the biomass. As

such, the phospholipids are extracted from the biomass grease

as opposed to the oil, the oil being a product of subsequent

processing steps of a biomass. Since the phospholipid extract

is derived from the biomass grease, the viscosity of the

phospholipid extract tends to be higher than extracts from

biomass oils. The extract has a very high natural stability

with a peroxide value of zero or approaching zero and a good

Oil Stability Index of less than about 0.2 Meq/kg after 20 or

more hours. Table 1 below details the stability of the

extract.
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was;

Stability indexes of the extract after 50 hours at 97.8°C 

Peroxide value (mEq/kg) <0.l
Oil Stability Index (after so hours) at 97.8°C (mEq/kg) <0-1
Saponification Index 70—18060—130
Iodine Index (%)

Phospholipids are generally present in the extract in
an amount of at least 40% w/w, preferably at least 45% w/w.

More preferably, the amount of phospholipid is from about 45—
60% w/w. A variety of types of phospholipids may be present in
the extract. These include phosphatidylethanolamine,

phosphatidylinositol, phosphatidylserine, phosphatidylcholine
and sphingomyelin.

The phospholipid extract preferably further comprises

a number of other components. The extract may also comprise

fatty acids, antioxidants and/or metals.

Fatty acids found in the phospholipid extract may be

saturated, monounsaturated or polyunsaturated fatty acids-

Polyunsaturated fatty acids are particularly preferred, the
omega-3 and omega—6 fatty acids being most preferred. In

particular, docosahexaenoic acid (DHA), eicosapentaenoic acid
(EPA), myristic acid, myristoleic acid, lignoceric acid,
linolenic acid, alpha linolenic acid, nervonic acid, linoleic

acid, oleic acid, stearic acid, palmitic acid and palmitoleic
acid are present in significant quantities. Arachidonic acid
content of the extract is generally very low to non—existent

despite the presence of phosphatidyl inositol and phosphatidyl
serine. Other lipid components that may be present in the

extract include monoglycerides, triglycerides and/or

cholesterol.
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Table 2 below details the fatty acid compositions of

the phospholipids of the extract.

The fatty acid composition of the extract of the phospholipids

today,

TABLE 2

 

 
 

Total PL

Fatty Acids FA%
C14 : o MYRISTIC

€14 =1 MYRISTOLEIC ——
(115:0 PENTADECANOIC 0.30

C16:0 PALMITIC 26.50 23.9

  
  

 
 
 

 

 
 

 

  
 

  
 
 C18:4n3 OTA 1.84

0.41

0-61

 
 
 

 
 

G n ‘1 D

 

  
 

  

  
C22:0 BEHENIC

C22:1 ERUCIC U1 0 

C22:2n6 C22:4n6

C22z5n6 METHYL DPA
C22:5n3 DPA

C24:O LIGNOCERIC

24:1 NERVONIC

Otal

Compared to phospholipids existing in the market

1.00

14-20

H N [\J

 

 
 
 

100.0
  

the extract phospholipids:

a- achieve a superior profile;

b. have the highest quantities of polyunsaturated

fatty acids;

c. have the highest quantities of DHA;
d. are the only phospholipids that contain EPA; and

e. are the only phospholipids that contain a
combination of EPA and DHA on the same molecule.

é\x
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PL = phospholipid
FA = fatty acid

PC = phosphatidylcholine
PE : phosphatidylethanolamine

Free fatty acids are present in the extract in an

amount of at least 4% w/w and preferably at least 5% w/w.

Polyunsaturated fatty acids, in particular omega—3 fatty acids,
preferably make up at least 15% w/w, more preferably at least

10 40% w/w, and even more preferably at least 45% w/w, of the

total lipids in the extract. DHA and EPA are generally the

largest component of the fatty acids and preferably account for
at least 32% w/w, more preferably at least 35% or 37%, of the

total lipid content of the extract.

15 Table 3 below details the fatty acid composition of

the total lipids of the extract.
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wig

Fattz acid composition of total lipids of the extract

 

Sample %

Fatty Acid Composition

C14 0 33.00

c14:1 30.01

c15:0 30.3

C16:0 320.00
C16:l 33.25

C18:O 31.00

C18:1 310.00
C18z2n6 32.00
C18:3n6 GLA 30.04:

C18z3n3 ALA 30.01

C18z4n3 31.50
C20:0 30.05

C20 1 31.00

C20:2n6 30.05
C20:3n6 30.05

C20:4n6 50.50
C20:3n3 30.01

C20:4n3 30.20 -

C20:5n3 EPA 325.00

C22:O 30.01
C22:l 31.50
C22:2n6 30.03

C22:4I16 30.01

022:5n6 30.01

C22 5n3 DPA 30.50

C22:6n3 DHA 310.00
C24:o 30.01
C24:l >0.05

 
Table 4 below also details the fatty acid composition

of the total lipids of the extract.

TABLE 4;

Fatty acid composition of total lipids of the extract
 

Saturated (g/lOOg lipid) 322.00
Monounsaturated (g/lOOg lipid) 311.00
Polyunsaturated (g/lOOg lipid) 335.00

Omega—3 (g/lOOg lipid) 330.00
Omega-6 (g/lOOg lipid) 31.00
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Antioxidants present in the extract may include

vitamin A (for example, all—trans retinol), vitamin E (for

example, alpha—tocopherol), beta—carotene, astaxanthin (mainly
esterified but non—esterified may be present), canthaxanthin

and/or flavonoids. Antioxidants are preferably present in the
extract in an amount of at least 20 and preferably at least 200

mg/100 ml.

Table 5 below details the lipids and other compounds

(non—metal) of the extract.

TABLE 5

Lipid composition, vitamins A and E, pigments and
flavonoids of the extract

 

___________________________i_____________,i___________.__i_
Monoglycerides (MG) (g/lOOg sample) 30.7
Triglycerides (TG) (g/lOOg sample) 33-00
Free Fatty Acids (FFA) (g/lOOg sample) 35.00
Cholesterol (g/lOOg sample) 52.00

Total Phospholipids (PL) (g/lOOg sample) 340.00

Phosphatidyl Ethanolamine (PE) (g/lOOg sample) 32.50
Phosphatidyl Inositol (PI) (g/lOOg sample) 30.20
Phosphatidyl Serine (PS) (g/lOOg sample) 30.20
PhOSphatidyl Choline (PC) (g/lOOg sample) 335.00
Sphingomyelin (g/lOOg sample) 30.50

Vitamin A (pg/loo ml) 21:400
Vitamin E (pg/100 ml) :15
Beta—Carotene (pg/100 ml) 31,600
Astaxanthin (mg/100 ml) 310
Canthaxanthin (mg/100ml) 310
Flavonoid (mg/100ml) >7.0 

and selenium. Zinc is preferably present in an amount of at

least 0.05 mg/lOOg of extract while selenium is generally

present in an amount of less than 3 mg/lOOg of extract.

Table 6 below details the metals content of the

extract.
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TABLE 6

Metal composition and solvent residue of the extract mixture
 

 

Zinc (mg/lOOg) >0.l

Selenium (mg/1009) <2
Solvent residue <25 ppm 

Table 7 below details the physiochemical characteristics of the

extract.

TABLE 7

Physiochemical characteristics of the extract
 

Color Red

Viscosity (cPs) <1300
Odor Fish

Extraction of the phospholipid composition from the

biomass is generally carried out by a method similar to the one

described in commonly owned PCT publication number WO 00/23546,

published on April 27, 2000, the disclosure of which is

incorporated herein by reference- The extraction is generally

carried out by successive acetone and alcohol treatments. For

the extraction of the instant application, the preferred

treatment involves the use of >60% acetone in the first

extraction followed by extraction with a mixture of organic

solvents at 65—95%/45-50% preferably acetone, ethyl

acetate/ethanol mixture. The most preferred extraction solvent

system is 100% acetone in the first extraction followed with a

95%/5% ethyl acetate/ethanol mixture. However, other ketones

can also be used in combination with or in place of acetone.

The alcohol can be other than ethanol, e.g., isopropanol or t—

butanol. The acetate may also vary. Further, the ratio of

alcohol to acetate may vary widely from 100:0 to 0:100. The

procedure produces two successive lipid fractions and a dry

residue enriched in protein, including active enzymes.
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Preferably, freshly harvested and finely divided

marine and aquatic animal material is subjected to acetone

extraction, for at least about two hours and preferably

overnight. However, extraction time is not critical to the

yield of lipid extracted. Particle sizes of comminuted

crustacean less than 5 mm are preferred. The extraction is

preferably conducted under an inert atmosphere and at a

temperature of about 5 degrees Celsius or less. The mixture

may be agitated during extraction and a volume ratio of about

6:1 of acetone to biomass is generally most preferred.

The solubilized lipid fraction is separated from the

solid starting material by known techniques, for example, by

filtration, centrifugation or sedimentation. Filtration is

preferred. The residue is optionally washed with acetone to

recover more lipid and the acetone removed by flash evaporation

or spray drying. Water residue is allowed to separate from the

lipid extract at low temperature.

The solid residue left on the filter from the initial

extraction is suspended and extracted with 95/5 ethyl

acetate/ethanol, preferably two volumes (original volume of

material). The filtrate is evaporated yielding a second

fraction of lipids. Extraction period is not critical although

it is preferred to extract for about 30 minutes at a

temperature below about 5 degrees Celsius.

Each phospholipid is subdivided into multiple

categories depending on the fatty acids that are attached to

the molecule. The biological activity, bioavailability as well

as the value of phospholipids is determined by the purity and

the source:
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a. Purity:

i. Optimal purity of the phospholipid or

flavonoid of the invention is at least 99% by weight. The

purity of the phospholipid or flavonoid after extraction from

the krill may vary, but will normally be in the range of at

least 90% to 100% of the/or mixture of phospholipid

compound(s). Usually, the purity will be at least 95%.

Preferably, the purity will be at least 96%, 97% or 989. More

preferably, the purity will be at least 99.5%. Most

preferably, the purity will be at least 99.9%. By “purity” is

meant that the phospholipid or flavonoid of the invention is

isolated from other phospholipids, flavonoids, or components of

the extract, to the weight percent specified. Isolation may be

performed by e.g. HPLC. For example, a phospholipid that is

99% pure, contains less than 1% by weight of any material other

than the specified phospholipid.

ii. Higher bioavailibility and efficacy is

achieved with higher purity.

iii. Phospholipid market value is directly

analogous to the purity achieved for the final product.

b. Source and fatty acid content:

1. The types of fatty acids attached to the

phospholipid is widely dependent upon the source.

ii. Plant source phospholipids contain mainly ~

palmitic acid (16:0), stearic acid (18:0), vaccenic acid

(18:1), linoleic acid (18:2) or alpha—linoleic acid (18:3).

iii. Animal source phospholipids contain a

higher percentage of longer—chain fatty acids with higher

degree of unsaturation like homo—gamma-linoleic acid (20:3),
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arachidonic acid (20:4), behenic acid (22:0) and docosahexanoic

acid —DHA (22:6).

iv. Neptune Krill OilTM (the present invention)

phospholipids contain high quantities of eicosapentanoic acid
~EPA (20:5) and docosahexanoic acid —DHA (22:6). Their fatty

acid profile closely resembles that of human brain

phospholipids.

v. The efficacy in human health and the value

of phospholipids increases directly analogous to the length of

the fatty acid chain and the degree of unsaturation.

Therefore, phospholipids with more polyunsaturated fatty acids

attached to them are more efficacious and of higher value.

vi. Arachidonic acid, although polyunsaturated,

has been proven to predispose to inflammatory disease. Hence,

moderate quantities are preferred.

vii. DHA and EPA are the two most active

polyunsaturated fatty acids in the human body, contributing to

all health benefits associated with omegav3 fatty acids.

viii. The highest quantities of polyunsaturated

fatty acids contained in the phospholipids in the Hnrket today
are:

a. Arachidonic acid :30.1%
b. Homo—gamma—linolenic acid :9.0%

C. DHA :8.4%

4. Pharmaceutical, nutraceutical and cosmetic compositions

The phospholipid extract of the present invention may

be used with or without other additives. Preferably, no other

additives are used. However, if other additives are used,

pharmaceutical or nutraceutical formulations may be made by
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methods known in the art- For example, the compositions of the

present invention may be formulated in a conventional manner

using one or more pharmaceutically or nutraceutically

acceptable carriers. Thus, the extract may be formulated for

oral administration. For oral administration, the

pharmaceutical or nutraceutical compositions may take the form

of, for example, tablets or capsules prepared by conventional

means with pharmaceutically or nutraceutically acceptable

excipients such as binding agents (§;g;, pregelatinised maize

starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose);

filters (e;g;, lactose, microcrystalline cellulose or calcium

phosphate); lubricants (§;g;, magnesium stearate, talc or

silica); disintegrants (§;g;, potato starch or sodium starch

glycollate); or wetting agents (ELgL, sodium lauryl sulphate).

The tablets may be coated by methods well known in the art.

Liquid preparations for oral administration may take the form

of, for example, solutions, syrups or suspensions, or they may

be presented as a dry product for constitution with water or

other suitable vehicle before use. Such liquid preparations

may be prepared by conventional means with pharmaceutically or

nutraceutically acceptable additives such as suspending agents

(e.g., sorbitol syrup, methyl cellulose or hydrogenated edible
 

fats); emulsifying agents (e.g., lecithin or acacia); non—

aqueous vehicles (e.g., almond oil, oily esters or ethyl

alcohol); and preservatives (e.g., methyl or propyl p—

hydroxybenzoates or sorbic acid).

When the phospholipid extract of the inventions is

used as a nutraceutical, it can be in the form of foods,

beverages, energy bars, sports drinks, supplements or other

forms all as are known in the art.

As noted above, the phospholipid extract of the

invention is also useful in cosmetic preparations, e.g.,
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moisturizing creams, sun—block products and other topical

cosmetic products as known in the art.

The phospholipid extract of the present invention may

be used in the treatment or prevention of a variety of disease

states including: liver disease; chronic hepatitis; steatosis;

liver fibrosis; alcoholism; malnutrition; chronic parenteral

nutrition; phospholipid deficiency; lipid peroxidation;

disarrhythmia of cell regeneration; destabilization of cell

membranes; coronary artery disease caused by

hypercholesterolemia; high blood pressure; menopausal or post—

menopausal conditions; cancer, e.g., skin cancer; hypertension;

aging; benign prostatic hyperplasia; kidney disease; edema;

skin diseases; gastrointestinal diseases; peripheral vascular

system diseases (e.g. leg ulcers); pregnancy toxemia; and

neurodegenerative and psychiatric diseases (e.g. Parkinson's,

Alzheimer’s, autism, attention deficit disorder, learning

disorders, mood disorders, bipolar depression, multiple

sclerosis, muscular dystrophy).

The extracts are also useful for targeting tumors and

can be used in conjunction with radioisotopes for diagnosing

central nervous system tumors. The extract can also be used to

reduce local fat deposits and reducing visible cellulite. The

extract can also be used in aesthetics such as breast

enlargement by acting on the lobular tissue of the breast and

by increasing hydration of the breast.

As noted above, the present invention provides

novel phospholipids derived from a marine or aquatic biomass.

The novel phospholipids have the general formula (I):
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‘1?
HzC—O—C

a? 1
C—O—“CH

l i?
HQC——O—flT-O-—X

5 0'

wherein X represents a moiety normally found in phospholipids,

e . g . , ‘CHchzN (CH3) 3 , CH2CH2NH3 Or

OH

1 O HO‘ 1

OH

for phophatidylcholine, phosphatidylethanolamine or

phosphatidylinositol, respectively.

The left hand acid residue is derived from

15 docosahexanoic acid (DHA) [C22:6n3]. The right hand acid

residue is derived from eicosapentaenoic acid (EPA) [C20:5n3].

These novel phospholipids have all of the uses noted

above for phospholipids in pharmaceutical, nutraceutical and

cosmetic compositions.

20 As noted above, the present invention also provides a

novel flavonoid compound derived from a marine or aquatic

biomass. The novel flavonoid compound has the formula (II):
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OFI OH

The novel flavonoid is an antioxidant and thus is useful in the

pharmaceutical, nutraceutical and cosmetic compositions of the
invention.

As used herein and in the claims, where the term

10 “about" is used with a numerical value, the numerical value may

vary by at least r50%. Preferably, the variation will be i40%

or i30% and more preferably i20% or i10%. Even more preferred

variations are in the range i5%, i4%, i3% or i2}. Most

preferably, the variation is in the range of il%.

15 Brief Description of the Drawings

Figs. 1 to 3 are chromatograms of the product of

Example 1.

Fig. 4 is a mass spectrograph for characterizing the

novel flavonoid compound (II).

20 The invention is further illustrated by the following

non—limiting examples.

The extraction of the phospholipids for Example 1 was

as described above for krill extractions.
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Examples

Materials and Methods

For analysis of lipids, samples were dissolved in

solvent and standards were added. Lipid classes were isolated

using silica gel and quantified. Fatty acid composition of

total lipids and individual phospholipids was determined by gas

chromatography. Pigments were measured by reversed phase high

performance liquid chromatography.

Example 1

This example illustrates the isolation and molecular

characterization of the phospholipids from the extract.

Sample #804 molecular species determination

The sample contains large amounts of phospholipids,

mainly:

PC (438.48 mg/g lipid)

PE (183.15 mg/g lipid)

Preliminary results were obtained only for these two

phospholipid fractions.

METHOD S

Separation of main phospholipid fractions

To obtain large quantities of PC and PE, separation

was done by Thin Layer Chromatography (TLC) and bands identity

was confirmed by HPLC.

Diacylglycerol formation

Both fractions (PC and PE) were incubated with

phospholipase C, the enzyme which removes choline phosphate
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from PC and ethanolamine phosphate from PE. The remaining

diacylglycerols were extracted with ethyl ether.

Benzoate derivatization

derivatized (using benzoic anhydride and 4—dimethyl—

aminopyridine) to make further separation possible. In a

parallel experiment, derivatization was done for three standard
authentic diacylglycerols, dilinolein, diolein and dipalmitin.

Subclass separation

A preliminary separation of diacylglycerols

derivatives into subclasses was done by TLC. Diacylglycerol

derivatives obtained from PC and from PE separated into two

major bands (#3 and #4). Additional bands #2 were also visible
very close to the start. Only bands #3 and #4 were processed
further because their localization corresponded to the

localization of main band #2 obtained for a mixture of

standards (benzoate derivatives of dilinolein, diolein and

dipalmitin).

Example TLC plate separation

 

 
HPLC fractionation
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Bands #3 and #4 obtained for PC and PE were eluted

and further separated into individual diacylglyercol species by

HPLC. To confirm a number of peaks for the subsequent GC

analysis, each peak was collected and separately reerun on

HPLC.

Number of confirmed peaks:

For PC band #3, nine peaks were identified and confirmed.

For PC band #4, nine peaks were identified and confirmed.

For PE band #3, eight peaks were identified and confirmed.

For PE band #4, eight peaks were identified and confirmed.

See Figure 1-

Hydrolysis, methyl ester derivatization and GC analysis

For both PC and PE, all confirmed peaks obtained from

HPLC separation of band #3 were hydrolized and fatty acid

profiles were determined by GC after conversion into methyl

esters. Peak identity was assessed by mass spectrometry.

Fatty acid profiles were compared to those obtained for intact

PC and PE fractions subjected to hydrolysis and methylation.

Results

The peak surface areas calculated for fatty acid

molecular species in selected fractions are summarized in Table

8. The peak fatty acid areas for intact PC and PE fraction are

in Table 9. The representative Gas Chromatography profiles for

an individual fraction and for intact phospholipid (PC) are

presented in Table 10.

The Gas Chromatography profiles obtained for

individual peaks were only partly consistent with profiles

obtained for intact PC. They contained only 5—6 major peaks

while Gas Chromatography profiles of intact phospholipids
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consist of much higher number of peaks. Among the 5—6 peaks
consistently found in molecular species profiles, only two had
identity confirmed by mass spectrometry (C16:0 and C18:O).
Among the remaining three peaks, one did not correspond to any
fatty acid and two had retention times identical to those of
authentic omega—3 fatty acids, EPA and DHA.

The C16:O peak was prominent in all individual

phospholipid fractions. For the C18:O peak, its proportions
found in individual peaks were relatively high. Oleic acid
(C18zl) was found at high levels in both PC and PE fatty acid
profile.

TABLE 8 

Molecular species eak areas obtained for selected fractions. 

 

Fraction

PC band #3 F1

PC band #3 F2

PC band #3 F3

PC band #3 F4

PC band #3 F5 19.87

PC band #3 F6 15.26

 

 
 

 

 
28.32
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we

Selected fatty acid peak areas of intact PC and PE

Un— HA

22.36+22.63 39.68 _53.59
68.61 192.22

110.27 109.63

The representative GC profiles for an individual fraction and

 

 

 

 

  

  
  

 

 

 

 
 
 
 

Retention
time

PC 1141.36 35.75

  
 

 

PE 166.43 20.45

 
  

 

See Fig. 2
TABLE 10

for intact hos holipid (PE) 

  

 

   

 
 

 
 
 
 

  

  

__M HEIGHT CONC

1368301'==_-_— 1352920 B 13-6422
——___-—_
— .15 ——————
_ 22 —__—__
___——___
__144489————

. 32467398 1384059 E .-33 8166303 661493 V 10.1023

__—__—--
__——_—--
__-_—_--
_———————

See Fig. 3

ExamBle 2

UVE—Induced Skin Cancer

Objectives

To evaluate the photoprotective potential of krill extract

against UVB—induced skin cancer.
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Study Design

Randomized control trial

Statistical significance p<0.05

Study Phase

Ere-clinical

Experimental Animals

Type: Nude Mice

Strain: C57BL6 Nude Congenic Mice — B6NU —T (heterozygotes)

(Preference of specific type because of proven susceptibility
to skin cancer).

Study Protocol

Number of nude mice = 96

Randomization groups: 48 placebo: 16 per os

16 local application

16 per os and local application

48 krill extract: 16 per os

16 local application

16 per os and local application

In order to establish efficacy of krill extract for

the prevention of skin cancer, the test was conducted as a
randomized double blind controlled trial (both the pathologist
and the research assistant were blind). Half of the mice were

treated orally or topically or both with extract containing

100% by weight of krill extract and the other half underwent

RIMFROST EXHIBIT 1024 page 0581



RIMFROST EXHIBIT 1024    page 0582

10

15

20

W0 03/011873 PCT/CA02/01185

_ 4 5 _

the same method of treatment with a placebo. The groups were

divided as follows:

Nutrition: Week 1: fat—free chow

Week 2720: according to group

Experimental Design:

The mice were divided in six groups as follows:

Group A: fat—free chow with supplementation of soy extract

(20% of total calories)

Group B: fat~free chow (100% of calories) + local application

of soy extract 2 times per day

Group C: fat—free chow with supplementation of soy extract

(20% of total calories) + local application of soy extract 2

times per day

Group D: fat—free chow with supplementation of krill extract

(20% of total calories)

Group E: fat—free chow (100% of calories) + local application

of krill extract 2 times per day

Group F: fat—free chow with supplementation of krill extract

(20% of total calories) + local application of krill extract 2

times per day

Week 2—20: UVB radiation using a fluorescent test lamp,

emission spectrum 270 — 400 nm.

Week 3—20: liquid from blisters formed is examined for PGE2

levels
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Week 3—20: mice are anaesthetized with ether and sacrificed

when malignant tumours have formed or at the end of the 20
weeks.

Skin is examined by pathologist for signs of

5 carcinogenesis.

The results are shown in the following Table 11.

TABLE ll 

 
 

  

 
 

 

Frequency of cancer

Krill Oil Placebo

Application

37.5

 
 

 

  

  

  
 

 Oral & Topical O

10

In conclusion, the results of the present study

demonstrate that both oral and topical krill extract maybe

effectively used for the protection of skin against the harmful
effects of UVB radiation including skin cancer.

15 Example 3
 

This example illustrates the use of the present krill

extract in improving dyslexia and abnormal motor function in a

7 year old girl.

29 per day of the krill extract were given to a 7

20 year old girl suffering from dyslexia and abnormal motor
function. After 1.5 months, she showed:

0 Increased learning ability (blind observation by
psychologist)

0 Improved motor function (moderate ice skating)
25 0 Improved social skills

0 Improved speech

Accordingly, the krill extract has beneficial

neurological properties.
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All publications cited in this specification are

herein incorporated by reference as if each individual

publication were specifically and individually indicated to be

incorporated by reference. The citation of any publication is

for its disclosure prior to the filing date and should not be

construed as an adm‘i ss'irm that the present invention is not

entitled to antedate such publication by virtue of prior

invention.

Mthough the foregoing invention has been described

in some detail by way of illustration and example for purposes

of clarity of understanding, it is readily apparent to those of

ordinary skill in the art in light of the teachings of this

invention that certain changes and modifications may be made

thereto without departing from the spirit or scope of the

appended claims.
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F8 CLAIMS :

LL ,
OO 1. A compOSition, comprisingF—i

(a) a phospholipid of the general formula (I).

O? 0

g:} 0 H C 0 Q R
531 n 2: ‘ ‘0
m nz—c—o—CH o(\1

o HZC—O—P—~—O—-X
(\1 f

0'

wherein R1 and R2 is docosahexaenoic acid (DHA) or eicosapentaenoic
acid (EPA), and X is —CH2CH2NH3, ‘CHICH2N(CH3)3 Or

OH

OH

HO

OH

OH

(b) an antioxidant,

 
group of said EPA and DHA.

2. The composition according to claim 1, further comprising a
flavonoid of the general formula (II)
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(H)

 
3. The composition according to claim 1 or 2, wherein the

composition is derived from at least one marine or aquatic biomass.

4. The composition according to claim 3, wherein the biomass is
crustaceans.

5. The comDOSition, as according to claim 3 or 4, wherein the
biomass is zooplankton.

6. The composition according to claim 5, wherein the zooplankton is
krill.

7.
The composition according to any one of claims 3 to 6, wherein

the composition is derived from initial processing of the biomass.

8. The composition according to claim 7, wherein the processing is
conducted at a temperature of about 5°C or less.

9. The composition according to claim 7 or 8, wherein the

composition is derived from the biomass grease.

10. The composition according- to any one of claims 1 to 9,
comprising at least about 40% w/w phospholipid.

11- The composition according to claim 10, comprising at least about
45% w/w phospholipids.

12. The composition according to claim 11. comprising from about 45
to 60% w/w phospholipid.

203755378_l
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JD 13 The comp051tion according to any one of claims 1 to 12, wherein
LE: the composition comprises at least one phospholipid selected from
00 the group consisting of phosphatidylcholine,v—-4

phosphatidylethanolamine, phosphatidylinositol, phosphatidylserine
and sphingomyelin.

14. The composition according to any one of claims 1 to 13, further
comprising a phospholipid comprising saturated, monounsaturated or
polyunsaturated fatty acids.

15. The composition according to claim 14, wherein the
2002322233

polyunsaturated fatty acids are selected from the group consisting
of omega-3 and omegaes fatty acids.

16- The composition according to claim 14, “merein the fatty acids
are selected from the group consisting of docosahexaenoic acid
(DHA), eicosapentaenoic acid (EPA), myristic acid, myristoleic acid,
lignoceric acid, linolenic acid, alpha linolenic acid, nervonic
acid, linoleic acid, oleic acid, stearic acid, palmitic acid and
palmitoleic acid.

17. The composition according to any one of claims 1 to 16, further
comprising lipids.

18. The composition according to claim 17, wherein the additional
lipids are selected from at least one lipids from the group
consisting of monoglycerides, triglycerides, and cholesterols or a
mixture thereof.

 
19. The composition according to any one of claims 1 to 18, further
comprising at least about 4% w/w of free fatty acids.

20. The composition according to claim 19, comprising at least about
5% w/w of free fatty acids

203755378_1
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A: 22. The composition according to claim 21, wherein polyunsaturated

£2 fatty acids comprise at least about 40% w/w of the total lipids in
CXD the composition.
V—-4

23. The composition according to claim 22, wherein polyunsaturated

fatty acids comprise at least about 45% w/w of the total lipids in('7

CF) the composition.
(\1

$3 24. The composition according to any one of claims 21 to 23, wherein
E:3 the polyunsaturated fatty acids are omega—3 fatty acids.

Eg 25- The composition according to any one of claims 17 to 24, wherein
(£\] DHA and EPA comprise at least about 32% w/w of the total lipids in
\‘ the composition.

26. The composition according to claim 25, wherein DHA and. EPA

comprise at least about 35% w/w of the ‘total lipids in the
composition.

27. The composition according to any one of claims 1 to 26, wherein

the antioxidant is selected from at least one of the group
consisting of vitamin A, vitamin E, betaecarotene, astaxanthin,
canthaxanthin, flavonoid and mixture thereof.

28. The composition according to claim 27, wherein the vitamin A is

all—trans retinol, the vitamin E is alpha—tocopherol, and the
astaxanthin is mainly esterified.

C 29. The composition according to any one of claims 1 to 28. further
comprising a metal.

30. The composition according to claim 29, wherein the metal is
zinc, selenium or a mixture thereof.

31. The composition according to any one of claims 17 to 30, wherein

the fatty acid. composition of the lipids in the composition is
about :

203755378_]
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32. The composition according to claim 31, wherein the total fatty
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//-\\

  
 

 
 

 
     

acid composition of all the lipids in the composition is about:

M

< Sample %‘ _____________~__________~________~_____._______

Fatty Acid Composition

C14 : 0 23.00

C14 : 1 20.01

C15 : O 20.3

C16 : 0 220.00

203755378_l
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8 57
(\1

fi C16 1 23_25
00 C18 0 21.00‘—'l

C18 1 210.00

g C18 - 2n6 22.00

53 C18 : 3n6 GLA 20.04(\1

a C18 3n3 ALA 20.01
CD

CD 018 4n3 21 . 50N

C20 0 20 05

C20 1 21.00

C20 : 2n6 20.05

C20 : 3n6 20-05

C20 4n6 $0.50

C20 3n3 20-01

C20 5n3 EPA 225.00

C22 0 20.01

C22 : 1 21.50

C22 2n6 20-03

C22 4n6 20-01

C22 5n6 20 . 01

€22 : Sn3 DPA 2050

C22 6n3 DHA 210‘00

203755378_J
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LL

00 C24 : l 20' 05!-—1 M

33. The composition according to claim 32, wherein the total fatty

Cr} acid composition of all the lipids further is about:
(’7
(\1
(\l
(\1
((3 Saturated (g/lOOg lipid) 222.00
(\1

8 Monounsaturated (g/100g lipid) 211.00
N

(‘ Polyunsaturated (g/lOOg lipid) 235.00

Omega—3 (g/lOOg lipid) 230.00

Omega-6 (g/lOOg lipid) 21.00

34. The composition according to any one of claims 1 to 32, further
comprising about:

_______________________l___________________________________________._____

Monoglycerides (MG) (g/lOOg sample) 20.7

Triglycerides (TG) (g/lOOg sample) 23.00

Free Fatty Acids (FFA) (gllOOg sample) 25.00

N Cholesterol (g/lOOg sample) $2.00

Total Phospholipids (PL) (9/1009 sample) 240.00

Phosphatidyl Ethanolamine (PE) (g/lOOg sample) 22.50

Phosphatidyl Inositol (PI) (g/lOOg sample) 20.20

Phosphatidyl Serine (PS) (g/lOOg sample) 20.20

203755378_I
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(\1

"i3 Phosphatidyl Choline (PC) (g/IOOg sample) 235.00
LL _

OO Sphingomyelin (g/lOOg sample) 20.50r—4

g Vitamin A (pg/1009 ml) 21,400
(\1 . .
(q Vltamln E [Hg/100g sample) 215(\1

5:3 Beta—Carotene (ug/lOOg ml) 21,600O

C) Astaxanthin (g/lOOg m1) 210(\1 '

Canthaxanthin (mg/1009 ml) . 210
Flavonoid (mg/100 ml) 27.0

 

of steatosis.

40‘ Use of the composition according to any one of claims 1 to 33,
for the prevention or treatment of steatosis.

203755378_ 1
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41. Use of the composition according to any one of Claims 1 t0 33,
for the manufacture of a medicament for the prevention or treatment
of liver fibrosis-

42. Use of the composition according to any one of Claims 1 to 33,
for the prevention or treatment of liver fibrosis.

43. Use of the composition according to any one of claims 1 to 33,
for the manufacture of a medicament for the prevention or treatment
of alcoholism.

44. Use of the composition according to any one of claims 1 to 33,
for the prevention or treatment of alcoholism.

45. Use of the composition according to any one of claims 1 to 33,
for the manufacture of a medicament for the prevention or treatment
of malnutrition.

46. Use of the composition according to any one of Claims 1 to 33,
for the prevention or treatment of malnutrition

47. Use of the composition according to any one of claims 1 to 33,
for the manufacture of a medicament for the prevention or treatment
of chronic parenteral malnutrition.

48. USe of the composition according to any one of claims 1 to 33,
for the prevention or treatment of chronic parenteral malnutrition.

49. Use of the composition according to any one of claims 1 to 33,
for the manufacture of a medicament for the prevention or treatment
of phospholipids deficiency.

50. Use of the composition according to any one of claims 1 to 33,
for the prevention or treatment of phospholipids deficiency.

of lipid peroxidation.

52. Use of the composition according to any one of Claims 1 to 33,

203755378_l
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54. Use of the composition according to any one of claims 1 to 33,
for the prevention or treatment of disserrythmia of cellregeneration.

56. Use of the composition according to any one of claims 1 to 33,
for the prevention or treatment of destabilization of cellmembranes.

for the prevention or treatment of coronary artery disease caused by
hypercholesterolemia, high blood pressure,
menopausal conditions.

menopausal or post—

62. Use of claim 59 to 61,
oral or topical-

63. Use of the composition according to any one of claims 1 to 33,
203 755378__I
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(\1 _
'53 for the manufacture of a medicament for the prevention or treatment

LEj of hypertension.

32 64. Use of the composition according to any one of claims 1 to 33,

 
for the prevention or treatment of hypertension.

65. Use of the composition according to any one of claims 1 to 33,
for the manufacture of a medicament for the prevention or treatment

of effects of ageing.

66- Use of the composition according to any one of claims 1 to 33,

for the prevention or treatment of effects ageing.
2002322233

67.,A. Use of the composition according to any one of claims 1 to 33,

for the manufacture of a medicament for the prevention or treatment

of benign prostatic hyperplasia.

 
68. Use of the composition according to any one of claims 1 to 33,

for the prevention or treatment of benign prostatic hyperplasia.

69. Use of the composition according to any one of Claims 1 to 33.

for the manufacture of a medicament for the prevention or treatment
of kidney disease.

70. Use of the composition according to any one of claims 1 to 33,

for the prevention or treatment of kidney disease.

71. Use of the composition according to any one of claims 1 to 33,

for the manufacture of a medicament for the prevention or treatment

( of edema.

72. Use of the composition according to any one of claims 1 to 33,
for the prevention or treatment of edema.

73. Use of the composition according to any one of claims 1 to 33,

for the manufacture of a medicament for the prevention or treatment
of skin diseases.

74. Use of the composition according to any one of claims 1 to 33,
for the prevention or treatment of skin diseases.

203755378_l
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(q 75. USe of the composition according to any one of claims 1 to 33,
E? for the manufacture of a medicament for the prevention or treatment

00 of gastrointestinal diseases.
(\1

(Q 76. Use of the composition according to any one of claims 1 to 33,
for the prevention or treatment of gastrointestinal diseases.

Cr) .

cf) 77. Use of the composition according to any one of claims 1_to 33,
$3 for the manufacture of a medicament for the prevention or treatment
5;: of peripheral vascular system diseases.
(\1

CD 78- Use of the comp051tion according to any one of claims 1 to 33,

E23 for the prevention or treatment of peripheral vascular system {#3disease. _

79. Use of the composition according to claim 78, wherein the
peripheral vascular system disease is ulcers.

80. Use of the composition according to any one of claims 1 to 33,
for the manufacture of a medicament for the prevention or treatment
of pregnancy toxemia.

 
for the prevention or treatment of neurodegenerative or psychiatric i idisease.

84. The use of claim 81 or 82, wherein the neurodegenerative or

psychiatric disease is dementia, Parkinson's, Alzheimer's, autism,
attention deficit disorder, learning disorders. mood disorders,

behavioural disorders. multiple sclerosis or muscular dystrophy.

20375537B_2  
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Q4 85. Use of claim 84, wherein the learning disorder is dyslexia.
O)

m 86. Use of the composition according to any one of claims 1 to 33,
(\1
(\1 for the

m
m
(\l
N
(\l
m

(\l
O
O
N
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,5 manufacture of a medicament for the prevention or treatment ofLt) abnormal motor function.

2 8'7 Use of the compos1tion according to any one of claims 1 to 33,

in conjunction with a radioisotope for diagnosing or targeting - i

89. Use of the composition according to any one of claims 1 to 33.
in conjunction with a radioisotope for the manufacture of a

2002322233
medicament for diagnosing or targeting tumors.

90. Use of claim 88 or 89
system tumors.

 
95. Use of the composition according to claim 94, wherein the
aesthetic enhancement is breast enlargement.
96.
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. 10:22:06 am. 1 3432—2003 46 I4702 9258 6999 Blake Dawson

00

O 65O
(\1

F£3 98. A commercial package comprising the composition according to

LE3 claim 1 to 33 together with instructions for use in treating
00 learning disorders.
r—4

99. A commercial package comprising the composition. according to

claim 1 to 33 together with instructions for use in treating(r)

(F) dyslexia.
(\1

$3 100- A commercial package comprising the composition according to
5:} claim 1 to 33 together with instructions for use in treating
o abnormal motor function .
O

(’\J 101- UEe of the composition according to any one of claims 2 to 33,
for the manufacture of a medicament for the prevention or treatment
of cardiovascular disease.

102. Use of the composition according to any one of claims 2 to 33.

for the prevention or treatment of cardiovascular disease.

103. Use of the composition according to any one of claims 2 to 33,

for the manufacture of a medicament for the prevention or treatment
of inflammatory conditions.

. USe of the composition according to any one of claims 2 to 33,

for the prevention or treatment of inflammatory conditions.

106. Use of the composition according to any one of claims 2 to 33,
for the prevention or treatment of asthma.

107. Use of the composition according to any one of claims 2 to 33,

for the manufacture of a medicament for the prevention or treatment
of peridontal disease.

108. Use of the composition according to any one of claims 2 to 33,
for the prevention or treatment of peridontal disease.
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3
66O

(\1

F0 109 Use of the comp051t10n according to any one of clalms 2 to 33,
a for the manufacture of a medlcament for the preventlon or treatment
00 of cataracts.r—1

110.

m '(‘0

N 111. Use of the CompOSlthn according to any one of clams 2 to 33,
5:1] for the manufacture of a medlcament for the preventlon or treatment
((117 of macular degeneration.

O .
o 112. Use of the COInpOSltZLOIl accordlng to any one of clalms 2 to 33, fa»N for the preventlon or treatment of macular degeneratlon. 3
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Abstract of JP4057853 (A)

PURPOSEzTo prepare a reddish orange

coloring matter having a high safety in a
high concn. by extracting, with 002 in a
supercritical state, krill shells of which the
protein has been decomposed by a
protease. CONSTITUTIONzKrill shells are 51.
treated with a protease to decompose the m-«J- .33
protein in the shells and the treatment Mi

009361/00; (IPC1-7): 009861 /00

 

product is filtered. The residue of filtration is i .%v 1
dried to give treated shells having a water “17 i V“ 'content of 6-8% and a mean particle size of w 13}. “xii
200 mum or lower. The treated shells are I. (:5?)
put into an extraction vessel 5. An _‘ .. 4:. -——-« m Lextractant comprising a liq.; CO2 in an amt. t M35: C231 ‘1'“.
of 30-40 pts.wt. based on one ptwt. treated L i
shells having a coioring matter concn. of 30 to . 72“?“....... é)
mg/1 00 g is supplied through a N51? 1 flfxfilj 4‘53
supercooling apparatus 2 to a pump 3. @231 =1
pressurized at the pump 3 to 100250 1 7
kg/cm<2>, heated with a heat exchanger 4 [MM—m.“
to 35—40 deg.C to bring it into a supercritical
state. and transferred to the extraction
vessel 5 to extract an oil in the treated

shells. After the pressure of the oil-contg.
002 in the supercritical state is reduced to 40—6
valve 8, the (302 is delivered through a selector valve 11 tot

O kg/cm<2> with a pressure reducing
he first separating vessel 7

to separate the oil, and recycled through a selector valve 18, a pressure reducing valve
9, a condense 10, a water separator 15, and a storage vessel 1 to the extraction vessel
5.; Then, selector valves 11 and 13 are closed while selector valves 12 and 14 are
opened, and the 002 contg. the coloring matter is transferred to the second separating

http://wor1dwidc.espacenet.com/publicationDetails/biblio?Dfif1€fm§filifitfiC102
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vessel 8, where the (302 is evaporated to give a coloring matter with a concn. of 2000
10000 mg/100g.

Last updated: 14.03.2012 Wondwiue Database 5.7 38; 0er
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Specification

1. Title of Invention

Method for extracting and separating pigment
from krill

2. Claims

(I) A method for extracting and separating
pigment from krill, wherein, using as a starting
material krill shells that are the residue after krill

has been decomposed by a protease and the protein

removed, pigment is extracted and separated with
supercritical carbon dioxide as an extraction agent.

(2) The method for extracting and separating
pigment from krill according to claim I, wherein
extraction and separation are characterized in that

Akira YONEZAWA, Patent Agent, and seven others

the extract from the krill shells is fractionated while

varying the pressure of supercritical carbon dioxide
in two stages.

(3) The method for extracting and separating
pigment from krill according to claim 1, wherein
extraction and separation are characterized in that
the extract from the krill shells is fractionated by

separation over time without varying the pressure of
supercritical carbon dioxide.

(4) The method for extracting and separating
pigment from krill according to claim 1, wherein
extraction and separation are characterized in that

components extracted in an extraction tank are
fractionated by a plurality of separation tanks of
different conditions.
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(5) The method for extracting and separating
pigment from krill according to any one of claims 1
through 4, characterized in that the moisture content

ratio ofkrill shells is from 10% to 30%.

3. Detailed Description of the Invention

(Industrial Field of Use)
The present invention relates to a method for

obtaining high-concentration pigment by separating
the reddish-orange pigment having a primary
component of astaxanthin contained in krill, and in
particular, it relates to a method of extraction and

separation using supercritical carbon dioxide.

(Prior Art)

The reddish-orange pigment having a primary
component of astaxanthin contained in krill has

generally been extracted from krill organisms using
an organic solvent. This extract contains various

components, starting with the lipids that are
contained in krill. In particular, concentration and

separation of only the pigment contained in the

pigment extract is necessary because oxidative

decomposition products such as unsaturated fatty
acids and glycerol esters thereof bonded to or

coexisting with the pigment give off an unpleasant
odor, or reaction products in the course of oxidative

decomposition such as unsaturated fatty acids cause
fading of the pigment.

As methods for concentrating and separating

pigment from krill pigment extract liquid, Japanese
Unexamined Patent Application Publication No.

860-4558 and Japanese Examined Patent

Application Publication No. 861-52183 propose a
method in which the pH of krill pigment extract

liquid extracted by an organic solvent such as n-

hexane or acetone is neutralized and lipids are then
decomposed by a lipase, and a method in which

pigment liquid is separated from a liquid in which

an alkali has been added to decompose lipids or

other impurities, and then this pigment liquid is
extracted and separated by molecular distillation or

by a fluid in the supercritical state.

(Problems the Invention is to Solve)

In the proposed krill pigment concentration and

separation methods ofprior art, numerous steps are

required, including a step of extracting krill pigment
liquid from krill organisms by an organic solvent, a

neutralization step, a step ofdecomposing lipids and
impurities by lipase or alkali, a step of decomposing
the decomposition products of impurities and krill

pigment, and an extraction step by molecular

distillation or a fluid in the supercritical state.

Furthermore, it has been reported that the reddish-

orange pigment contained in krill has astaxanthin as

a primary component and has 100 to 1000 times the

antioxidant action of vitamin E, and is anticipated to

be used as a drug starting substance in the future. If

used as a drug starting substance, however, steps

such as solvent removal will be required in order to

completely eliminate residue of the organic solvent

used in the krill pigment liquid extraction step.
A method has also been considered wherein krill

are extracted directly by supercritical carbon

dioxide without going through treatment steps, but

it is difficult to extract and separate only the

pigment because the large amount of moisture and

various useful components contained in krill are

simultaneously extracted.

(Means for Solving Problems)

The present inventors arrived at the present

invention as a result of diligent research to solve the

above problems.

Since krill contains a large amount of usefiJl

components such as proteins, it has been used in

applications such as starting materials for processed
foods. Among these applications, the proteins
contained in krill have been separated and used in

the starting materials of amino acids, rather than

krill being used as is. However, the krill shells from

which such proteins used in starting materials of
amino acids have been removed were discarded or

only used as feed for cultivated fish in the past.

The present inventors discovered that krill %
pigment is produced without going through special "
pretreatment steps by employing a simple method ‘7

wherein krill pigment liquid is extracted from krill

using a supercritical fluid, by using the shells

remaining after components such as proteins from
krill have been removed as the starting material of
pigment production.

That is to say, pigment is extracted by a

supercritical fluid using as a starting material krill

shells that are the residue obtained by methods such
as filtration after the useful components such as

proteins in the krill have been decomposed by
enzymes.

The supercritical fluid in the present invention is a

fluid in a state beyond the critical temperature and
critical pressure. In the case of carbon dioxide, it is

the state at 31°C or above, 75.3 Kg/cm2 or above;
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for propane, 96.7°C or above, 43.4 Kg/cm2 or
above; for ethane, 9.9°C or above, 52.2 Kgcm2 or
above. These fluids are characterized by having

density close to that of a liquid and a large

expansion coefficient close to that of a gas, and can
be used in extraction and separation of various

organic matter. In the method of the present

invention, carbon dioxide in particular is used as the

supercritical fluid. When carbon dioxide gas is used,

not only are the steps required in extraction and

separation of pigment simplified, but there is

absolutely no danger even if the carbon dioxide

used as the extraction agent remains in the extracted

pigment, for example, and the obtained pigment can

be used without a problem in many fields starting

ith pharmaceuticals.

Additionally, supercritical carbon dioxide used as

an extraction agent has no risk of explosion or

combustion in air like hydrocarbons do.

Furthermore, since the critical temperature and

critical pressure of carbon dioxide are relatively low,
dissolution characteristics can be easily varied by

varying the temperature and pressure, and it is

possible to perform extraction with an extraction
agent having dissolution characteristics suited to

pigment extraction and separation.

The method of the present invention is to extract

pigment with supercritical carbon dioxide using
krill shells as a starting material. The method of the

present invention was achieved by studying the
extraction conditions such as extraction pressure,

temperature and fractionation method for

' performing efficient extraction and separation of

gment, and by studying the water content ratio of
the starting material krill.

The present invention will be described below in
reference to the drawings.

FIG. 1 is a flowchart of equipment having a

means for switching among a plurality of separation

tanks for implementing the method of the present
invention.

The extraction agent carbon dioxide passes from a

liquid carbon dioxide storage tank 1 to a

supercooler 2, after which it is pressurized to a

prescribed pressure by a pump 3, and then heated to
a prescribed temperature by a heat exchanger 4, and
supplied as supercritical carbon dioxide to an
extraction tank 5 filled with krill shells.

The starting material krill shells primarily contain

chitin, proteins, triglyceride esters, triglyceride

esters, mono glyceride esters (oil components) and

pigment (astaxanthin) The residue obtained when
frozen krill1s thawed and then the extract portion in

which the proteins decomposed by a protease have
been filtered out is a powder with an average

particle size of 200 um, and normally has a water
content ratio of 6% to 8% after it is dried.

Since supercritical carbon dioxide has the
characteristic that it decomposes the oil components

and pigment of krill shells, only two components
are extracted from the krill shells, but in order to

separate these two components, the extraction
operation is divided into two stages.

Namely, in the first extraction, the oil components
contained1n the krill shells are extracted by passing

through 30 parts by weight to 40 parts by weight of
supercritical carbon dioxide having a temperature of
30°C to 50°C and a relatively low pressure of 100

Kg/cm2 to 250 Kg/cm2 for every 1 part by weight of
krill shells having a pigment concentration of 30

mg/ 100 g, which is equivalent to the concentration
of contained astaxanthin.

The supercritical carbon dioxide that contains2oil
components is reduced1n pressure to 40 Kg/cm2 to
60 Kg/cm2 by a pressure reducing valve 6, and led
into a first separation tank 7 via a switching valve
11.

In the first separation tank 7, carbon dioxide in the
gas state which has separated the oil components is
further reduced1n pressure and adiabatically

expanded by a switching valve 13 and a pressure
reducing valve 9, and after being liquefied by a
condenser 10, it passes through a water separator 15
and returns to the liquid carbon dioxide storage tank
1 where it is recirculated.

Then, supercritical carbon dioxide is supplied to
the extraction tank 5 at a pressure higher than the

pressure during the first extraction stage. That is, 30
parts by weight to 40 parts by weight of

supercritical carbon dioxide having a temperature of
30°C to 50°C and a pressure of 300 Kg/cm2 to 500
Kg/cm2 is supplied to the extraction tank for every 1
part by weight of krill shells, and by closing the
switching valves 11 and 13 and opening switching

valves 12 and 14, carbon dioxide containing extract
with a pressure of 40 Kg/cm2 to 60 Kg/cm2 is led to
a second separation tank 8 by the pressure reducing
valve 6.

In the second separation tank 8, carbon dioxide in
the gas state is returned to the liquid carbon dioxide
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storage tank 1 in the same way as in the first

extraction step. From the second separation tank,

pigment with an extremely high concentration of

2000 mg/100 g to 10,000 mg/100 g can be obtained.

High—concentration pigment is obtained by
successive two—stage high-pressure extraction as

described above, but it is possible to efficiently
collect it by providing a plurality of separation tanks

and switching among them.

Furthermore, even if the two-stage extraction is

not performed while varying the pressure as

described above, it is possible to similarly perform

extraction and separation at the same pressure.

That is, extraction and separation of high-

concentration pigment is also possible by the
extraction operation illustrated in FIG. 2. To

describe the operation in reference to FIG. 2, carbon

dioxide is fed from the liquid carbon dioxide

storage tank 1 through the supercooler 2 to the

pump 3, and pressured to a prescribed pressure.

Then, it is heated to a prescribed temperature by the

heat exchanger 4 to make a supercritical fluid,

which is supplied to the extraction tank 5 filled with
krill shells.

30 parts by weight to 50 parts by weight of

supercritical carbon dioxide at a temperature of

35°C to 50°C and a pressure of 300 Kg/cm2 to 500
Kg/cm2 is passed through for every 1 part by weight
of krill shells (pigment concentration 30 mg/ 100 g).
In the extraction tank, oil components are extracted

initially, and then high-concentration pigment is

extracted, and the supercritical carbon dioxide gas

containing the extract is reduced in pressure to 40

Kg/cm2 to 60 Kg/cm2 by the pressure reducing
valve 6 and led to the first separation tank 7.

The carbon dioxide that comes out from the first

separation tank is further reduced in pressure by the

pressure reducing valve 9, and after being liquefied

by the condenser 10, it passes through the water

separator 15 and returns to the liquid carbon dioxide

storage tank 1.

In this extraction method, because supercritical

carbon dioxide of relatively high pressure is used

from the start of extraction, pigment is also

extracted together with the oil components,

resulting in loss of pigment. Therefore, after

extraction is performed by supplying 15 parts by

weight to 25 parts by weight of supercritical carbon

dioxide for every 1 part of krill shells, the extract,

which is primarily made up of oil components, is

separated from a feed out valve 16 provided on the

bottom of the first separation tank 7. Then, by

supplying 15 parts by weight to 25 parts by weight

of supercritical carbon dioxide for every 1 part of

krill shells, pigment concentrate is obtained in the

first separation tank.

The pigment concentration in the oil components

obtained by this method was from 10 mg/ 100 g to

30 mg/l 00 g, and the pigment concentration in the

pigment concentrate was from 2000 mg/ 100 g to

10,000 mg/100 g.

In this method, because supercritical carbon

dioxide of relatively high pressure is used from the

stat of extraction, a slight amount of pigment is

contained in the oil components that constitute the {Na
initial extract, but this method has the advantage , I)
that extraction time can be shortened compared to "

the aforementioned method that uses supercritical

carbon dioxide in two stages of low pressure and

high pressure.

Furthermore, FIG. 3 illustrates a method in which

a plurality of tanks are provided in succession, and

pigment is efficiently recovered while varying the

separation conditions by varying the set pressure

and temperature of each separation tank.
The method will be described below in reference

to FIG. 3.

Carbon dioxide is fed from the liquid carbon

dioxide storage tank 1 through the supercooler 2 to

the pump 3, and pressurized to a prescribed pressure.

After that, it is heated to a prescribed temperature

by the heat exchanger 4 and supplied as

supercritical carbon dioxide to the extraction tank 5 %filled with krill shells.

Here, the supercritical carbon dioxide supplied to
the extraction tank 5 has a temperature of 35°C to

50°C and a pressure of 300 Kg/cm2 to 500 Kg/cmz.
Oil components and pigment are extracted from

the krill shells in the extraction tank, and the

supercritical carbon dioxide that contains these oil

components and pigment is reduced in pressure by

the pressure reducing valve 6, and led to a high-
pressure separation tank 17.

The high-pressure separation tank 17 is held in the

supercritical state at a pressure lower than inside the

extraction tank at a temperature of 35°C to 50°C

and a pressure of 100 Kg/cm2 to 300 Kg/cmz.
Pigment concentrate is collected in the tank, and the
supercritical carbon dioxide that contains oil

components is reduced in pressure by a pressure
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reducing valve 18 and led to a low-pressure

separation tank 19.

While the low——pressure separation tank 17 is held

in a gas state at a temperature of 20°C to 30°C and a
pressure of 40 Kg/cm2 to 60 Kg/cmz, the carbon
dioxide13 again reduced1n pressure by the pressure

reducing valve 9, and after being liquefied by the

condenser 10, the moisture it contains is removed

by the water separator 15, and the carbon dioxide is

returned to the liquid carbon dioxide storage tank 1.

When this method is used, by passing through 30

parts by weight to 40 parts by weight of
supercritical carbon dioxide of a relatively high

pressure of 300 Kg/cm2 to 500 Kg/em2 for every 1
7 part by weight of krill shells (pigment concentration

'l mg/100 g), pigment with an extremely high

Jncentration of 2000 mg/100 g to 10,000 mg/100 g

can be obtained in the high-pressure separation tank,

and oil components having a low pigment
concentration can be obtained as an extract in the

low-pressure separation tank.
In the method in which the supercritical carbon

dioxide supplied to the extraction tank is initially at
a relatively low pressure below 300 Kg/cm2 and
then supercritical carbon dioxide at a relatively high
pressure is supplied, the yielded quantity of pigment
is high because almost no pigment is extracted in
the initial extract, but extraction takes a long time.

On the other hand, in the method in which the initial

extraction extracts oil components are extracted in

the initial extraction step using supercritical carbon

dioxide at a relatively high pressure of 300 Kg/cm2
a 500 Kg/cm2 and then the extract of pigment

:ncentrate is separated over time, the equipment
configuration is simple and extraction time is short,
but since some pigment is contained in the oil

components obtained as the initial extract, there is
the problem that the yielded quantity of pigment is
reduced. However, the method illustrated in FIG. 3,

in which a plurality of separation tanks having
different set pressures and temperatures is provided
and extracts of components are obtained in
succession under different extraction conditions, is

superior to the aforementioned two methods.
Furthermore, in the present invention, by

performing extraction after increasing the moisture
content of the krill shells (pigment concentration 30

mg/100 g) used as the starting material to 10 wt% to
30 wt%, it is possible to speed up extraction speed,

particularly the initial extraction speed, and as a

result, it is possible to reduce the amount of pigment
contained in the extract of oil components initially

obtained1n extraction when supercritical carbon

dioxide at a relatively high pressure of 300 Kg/cm2
to 500 Kg/cm2 is used, and therefore, a reduction of
the amount of pigment contained in the oil

components and lost can be prevented.
Because water has been added, water is extracted

together with pigment, but since water and pigment
can be easily separated into two layers, adding
water does not hinder extraction and separation of

pigment in any way.
However, if the water content ratio exceeds 30%,

a reduction in extraction speed1n the initial

extraction is seen, and therefore it is undesirable if
the amount of water exceeds 30%.

It is preferred that the water content ratio of the
krill shells be adjusted by controlling the dry state
in the krill treatment step, but in cases where krill

shells of relatively low moisture content in the dry
state are used, it is necessary to disperse water in
the krill shells and sufficiently mix before the

extraction step

[Operation]

The present invention is a method for producing
pigment made up of astaxanthin contained1n krill1n
which it is extracted using as a production starting
material krill shells that are the residue afier krill

has been decomposed by a protease and the protein
and so forth removed, and using supercritical
carbon dioxide as an extraction agent. The method

of the present invention can produce krill pigment
without going through a special pretreatment step

using an organic solvent.

(Examples)

The present invention will be described1n further
detail below by giving examples of the present
invention.

Example 1

Using a protease as a protein decomposition
enzyme, frozen krill afier thawing were made to
undergo a proteolysis reaction for 2 hours at 47 °C
to 48°C, and then the liquid was filtered and the

separated residue was dried to obtain krill shells
containing 6% water. An extraction tank having a
volume of 25 liters was packed with 6 Kg of these

krill shells (pigment concentration 30 mg/100 g).
While holding the tank temperature at 40°C,

supercritical carbon dioxide having a temperature of
40°C and pressure of 200 Kg/cm2 was supplied for
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4 hours at a supply rate of 60 Kg per hour. In a

separation tank set to a pressure of 50 Kg/cm2 and

temperature of 30°C, carbon dioxide and liquid
were separated, and 1398 g of extract with a

pigment concentration of 7.1 mg/ 100 g was
obtained from a feed out valve on the bottom of the

separation tank.

Additionally, in the extraction tank, supercritical
carbon dioxide at a temperature of 40°C and

pressure of400 Kg/cm2 was supplied for 4 hours at
a supply rate of 60 Kg per hour, and in the

separation tank set to a pressure of 50 Kg/cm2 and
temperature of 30°C, 13.4 g of high-concentration

extract having a pigment concentration of 8331

mg/100 g was obtained from the residue ofthe

previous extract.

Example 2

An extraction tank having a volume of 25 liters

was packed with 6 Kg of krill shells (pigment

concentration 30 mg/100 g) having the same

components as those used as a starting material in

example 1. While holding the tank temperature at

40°C, supercritical carbon dioxide having a

temperature of 40°C and pressure of400 Kg/cm2
was supplied for 2 hours at a supply rate of 60 Kg
per hour. 1703 g of extract with a pigment

concentration of 42.8 mg/ 100 g was obtained from a

feed out valve on the bottom ofa separation tank set

to a pressure of 50 Kg/cm2 and temperature of 30°C.
Additionally, in the extraction tank, supercritical

carbon dioxide at a temperature of 40°C and

pressure of 400 Kg/cm2 was supplied for 5 hours at
a supply rate of 60 Kg per hour, and in the

separation tank set to a pressure of 50 Kg/cm2 and
temperature of 30°C, 10 g of high—concentration

pigment having a pigment concentration of 5874

mg/100 g was obtained.

Example 3

An extraction tank having a volume of 1 liter was

packed with 250 g of krill shells (pigment

concentration 30 mg/ 100 g) having the same

components as those used as a starting material in

example 1. While holding the tank temperature at

40°C, supercritical carbon dioxide having a

temperature of 40°C and pressure of 400 Kg/cm2
was supplied for 2.5 hours at a supply rate of2.5 Kg

per hour. The supercritical carbon dioxide

containing the extract obtained in the extraction

tank was supplied to a high-pressure separation tank
held in the supercritical state.

While holding the high—pressure separation tank at

a temperature of40°C and pressure of250 Kg/cmz,
the extract in the low-pressure separation tank was
supplied via a pressure reducing valve to a low-
pressure separation tank held at 20°C and 60

Kg/cm2.

As a result, 0.44 g of pigment with a pigment

concentration of 7072 mg/ 100 g was obtained from

the high—pressure separation tank, and 70.57 g of
pigment with a pigment concentration of 6.2

mg/ 100 g was obtained from the low-pressure
separation tank.

Example 4

Water was dispersed and sufficiently mixed with

6 Kg of krill shells having the same components as
those used as a starting material in example 1, and

extraction and separation of pigment were

performed while varying the water content ratio of

the starting material.

An extraction tank having a volume of25 liters

was packed with the krill shells of different water

content ratios, and while holding the extraction tank

temperature at 40°C, supercritical carbon dioxide

having a temperature of 40°C and pressure of 400
Kg/cm2 was supplied, and it was separated in a
separation tank set to a pressure of 50 Kg/cm2 and

temperature of 30°C. The amount of oil component /%
fraction obtained from the start of extraction and the ‘1‘
amount of pigment obtained after fractionation of

the oil components ended are shown in Table 1

together with extraction time.

(intentionally blank)
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Table l 

   

 
 

 

 

 

Oil components Pigment concentrate
Water content ratio Extraction time Extracted quantity (g) Extraction time Extracted quantity (g)

(%) (hours) Pigment concentration (hours) Pigment concentration
(mg/100 g) (mg/100 g)

3 2 1649 3 18.7
12.3 1660

7 2 1703 3 6.8
42.8 7832

14 l 1546 2 11.9
28.3 , 6084

(Advantageous Effect of the Invention) Liquid carbon dioxide storage tank I
The present invention is a method that extracts Supercooler 2

(g i ‘ ddish-orange pigment containing astaxanthin from Pump 3
mill shells using supercritical carbon dioxide, which Heat exchanger 4
makes effective use of krill shells as starting Extraction tank 5

materials, which were treated as waste in the past, Pressure reducing valve 6
by extracting the useful components from krill. First separation tank 7
Moreover, since it does not use organic solvents and Second separation tank 8
so forth, the process is simple and does not require Pressure reducing valve . .. 9
organic solvent separation steps, and it can extract Condenser 10
and separate pigment by a method that is highly Switching valves... 11, 12, 13, 14
safe even in the fields of foods and pharmaceuticals. Water separator. 15

Feed out valve I6

4. Brief Description of the Drawings High-pressure separation tank 17
FIG. 1 is a flowchart of extraction equipment that Pressure reducing valve 18

switches among multiple separation tanks used for Low-pressure separation tank 19
implementing the method of the present invention.
FIG. 2 is a flowchart of equipment used when

fractionating two components at the same pressure Patent Applicant: Chlorine Engineers Corp. Ltd.

( ‘tr implementing the method of the present (and one other).vention. FIG. 3 is a flowchart of equipment Agent: Akira YONEZAWA, Patent Agent (and
having separation tanks at different pressures used seven others)
for implementing the method of the present
invention.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Inge Bruheim, et al Confirmation: 1945

Serial No.: 12/057,775 Group No.: 1651

Filed: 03-28-2008 Examiner: Ware, Deborah K.
Entitled: BIOEFFECTIVE KRILL OIL COMPOSITIONS

INFORMATION DISCLOSURE STATEMENT LETTER

EFS Web Filed

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir or Madam:

The citations listed in the attached IDS Form SB08A may be material to the examination of the above-

identified application, and are therefore submitted in compliance with the duty of disclosure defined in 37 C.F.R. §§

1.56 and 1.97.

Applicants wish to bring to the Examiner’s attention that we are not providing copies of US Patents as

instructed under 37 CFR 1.98(a)(2). The Examiner is requested to make these citations of official record in this

application.

This Information Disclosure Statement under 37 C.F.R. §§ 1.56 and 1.97 is not to be construed as a

representation that a search has been made, that additional information material to the examination of this

application does not exist, or that any one or more of these citations constitutes prior art.

The Commissioner is hereby authorized to charge any required fees or credit any oyerpayments to Attorney

Deposit Account No.: 50-4302, referencing Attorney Docket No.: NATNUT-14409/US-5/ORD.

Dated: November 15 2012 /J. Mitchell Jones/

J. Mitchell Jones

Registration No. 44,174

CASIMIR JONES, S.C.

2275 Deming Way, Suite 310

Middleton, WI 53562
608.662.1277
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL

(Submitted Only via EFS-Web)

Appl'cat'on 12057775 2008—03—28 D°°ket Number NATNUT—14409/US—5IORD
Number (if applicable)
First Named . Examiner

Inge BruhelmInventor Name

 

Ware, Deborah K.
 

This is a Request for Continued Examination (RCE) under 37 CFR 1.1 14 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR1.114
 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs othenpvise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non—entry of such amendment(s). 

|:| Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as asubmission even if this box is not checked.

|:| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

|:| Other

E Enclosed

Amendmentheply

|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)l Declaration(s)

|:| Other
 

MISCELLANEOUS 

El Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

|:| Other
 

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 504302

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

Patent Practitioner Signature

|:| Applicant Signature
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 

Signature of Registered U.S. Patent Practitioner

 Name J. Mitchell Jones Registration Number 44174

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U_S.C_ 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, US. Patent and Trademark Office, US. Department of Commerce,
PO. Box 1450, Alexandria, VA 22313—1450.

if you need assistance in completing the form, call 1—800—PTO—9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the

attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be

advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information

solicited is voluntary; and (3) the principal purpose for which the information is used by the US. Patent and Trademark Office

is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested

information, the US Patent and Trademark Office may not be able to process and/or examine your submission, which may

result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information

Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the

Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement

negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the

Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need

for the information in order to perform a contract. Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records

may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,

or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to

recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and

2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may

be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an

application which became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PATENT

Attorney Docket No.: NATNUT-14409/US-5/ORD

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Bruheim et al. Art Unit: 165 1

Serial No.: 12/057,775 Examiner: Ware

Filed: March 28, 2008 Confirmation: I945

Entitled: BIOEFFECTIVE KRIL OIL COMPOSITIONS

REQUEST FOR CONTINUED EXAMINATION AND RESPONSE

TO OFFICE ACTION MAILED JUNE 7, 2012

EFS WEB FILED

Commissioner for Patents

PO. Box 1450

Alexandria, Virginia 22313—1450

Examiner Ware:

This communication is responsive to the Office Action mailed June 7, 2012. The

Commissioner is hereby authorized to charge any fees during the entire pendency of this

application, including fees due under 37 CPR. §§ 1.16 and 1.17 that may be required, including

any required extension of time fees, or credit any overpayment to Deposit Account 50—4302,

referencing Attorney Docket No. NATNUT-14409/US-5/ORD. This paragraph is intended to

be a CONSTRUCTIVE PETITION FOR EXTENSION OF TIME in accordance with 37 CPR.

§ l.l36(a)(3).
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Attorney Docket No.: NATNUT-14409/US-5/ORD

CLAIM AMENDMENTS

l. (Withdrawn) A composition comprising:

from about 3% to 10% ether phospholipids on a w/w basis;

from about 35% to 50% non—ether phospholipids on w/w basis, so that the total amount of

ether phospholipids and non—ether phospholipids in the composition is from about 48% to 60%

on a w/w basis;

from about 20% to 45% triglycerides on a w/w basis;

and from about 400 to about 2500 mg/kg astaxanthin.

2. (Withdrawn) The composition of Claim 1, wherein said ether phospholipids are selected

from the group consisting of alkylacylphosphatidylcholine, lyso—alkylacylphosphatidylcholine,

alkylacylphosphatidylethanolamine, and combinations thereof.

3. (Withdrawn) The composition of Claim 1, wherein said ether lipids are greater than 90%

alkylacylphosphatidylcholine.

4. (Withdrawn) The composition of Claim 1, wherein said non—ether phospholipids are

selected from the group consisting of phosphatidylcholine, phosphatidylserine,

phosphatidylethanolamine and combinations thereof.

5. (Withdrawn) The composition of Claim 1, wherein said composition comprises a blend

of lipid fractions obtained from Euphausia superba.

6. (Withdrawn) The composition of Claim 1, wherein said composition comprises from

about 25% to 30% omega—3 fatty acids as a percentage of total fatty acids and wherein from

about 80% to 90% of said omega—3 fatty acids are attached to said phospholipids.

7. (Withdrawn) A capsule containing the composition of Claim 1.
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PATENT

Attorney Docket No.: NATNUT-14409/US-5/ORD

8. (Withdrawn) A composition comprising:

from about 3% to 10% ether phospholipids on a w/w basis; and

from about 400 to about 2500 mg/kg astaxanthin.

9. (Withdrawn) The composition of Claim 8, further comprising from about 35% to 50%

non—ether phospholipids on w/w basis, so that the total amount of ether phospholipids and non—

ether phospholipids in the composition is from about 38% to 60% on a w/w basis.

10. (Withdrawn) The composition of Claim 8, further comprising from about 20% to 45%

triglycerides on a w/w basis.

ll. (Withdrawn) The composition of Claim 8, wherein said ether phospholipids are selected

from the group consisting of alkylacylphosphatidylcholine, lyso—alkylacylphosphatidylcholine,

alkylacylphosphatidylethanolamine, and combinations thereof.

12. (Withdrawn) The composition of Claim ll, wherein said ether lipids are greater than

90% alkylacylphosphatidylcholine.

l3. (Withdrawn) The composition of Claim 8, wherein said non—ether phospholipids are

selected from the group consisting of phosphatidylcholine, phosphatidylserine,

phosphatidylethanolamine and combinations thereof.

14. (Withdrawn) The composition of Claim 8, wherein said composition comprises a blend

of lipid fractions obtained from Euphausia superba.

l5. (Withdrawn) The composition of Claim 10, wherein said composition comprises from

about 25% to 30% omega—3 fatty acids as a percentage of total fatty acids and wherein from

about 80% to 90% of said omega—3 fatty acids are attached to said phospholipids.

l6. (Withdrawn) A capsule containing the composition of Claim 8.
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PATENT

Attorney Docket No.: NATNUT-14409/US-5/ORD

17. (Withdrawn) A blended krill oil composition comprising:

from about 45% to 55% w/w phospholipids;

from about 20% to 45% w/w triglycerides;

and from about 400 to about 2500 mg/kg astaxanthin.

18. (Withdrawn) The composition of Claim 17, wherein said blended krill oil product

comprises a blend of lipid fractions obtained from Euphausia superba.

l9. (Withdrawn) The composition of Claim 17, wherein said composition comprises from

about 25% to 30% omega—3 fatty acids as a percentage of total fatty acids and wherein from

about 80% to 90% of said omega—3 fatty acids are attached to said phospholipids.

20. (Withdrawn) A Euphausia superba krill oil composition comprising:

from about 3% to about 10% w/w ether phospholipids;

from about 27% to 50% w/w non—ether phospholipids so that the amount of total

phospholipids in the composition is from about 30% to 60% w/w;

from about 20% to 50% w/w triglycerides;

from about 400 to about 2500 mg/kg astaxanthin; and

from about 20% to 35% omega—3 fatty acids as a percentage of total fatty acids in said

composition, wherein from about 70% to 95% of said omega—3 fatty acids are attached to said

phospholipids.

2l. (Withdrawn) A dietary supplement comprising encapsulated Euphausia superba krill oil

comprising from about 3% to about 10% w/w ether phospholipids; from about 27% to 50% w/w

non—ether phospholipids so that the amount of total phospholipids in the composition is from

about 30% to 60% w/w; from about 20% to 50% w/w triglycerides; from about 400 to about

2500 mg/kg astaxanthin; and from about 20% to 35% omega—3 fatty acids as a percentage of

total fatty acids in said composition, wherein from about 70% to 95 % of said omega—3 fatty acids

are attached to said phospholipids.
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22. (Withdrawn) A method of making a Euphausia superba krill oil composition comprising:

contacting Euphausia superba with a polar solvent to provide a polar extract comprising

phospholipids;

contacting Euphasia superba with a neutral solvent to provide a neutral extract

comprising triglycerides and astaxanthin;

combining said polar extract and said neutral extract to provide Euphausia superba krill

oil from about 3% to about 10% w/w ether phospholipids; from about 27% to 50% w/w non—

ether phospholipids so that the amount of total phospholipids in the composition is from about

30% to 60% w/w; from about 20% to 50% w/w triglycerides; from about 400 to about 2500

mg/kg astaxanthin; and from about 20% to 35% omega—3 fatty acids as a percentage of total fatty

acids in said composition, wherein from about 70% to 95% of said omega—3 fatty acids are

attached to said phospholipids.

23. (Withdrawn) The method of Claim 22, further comprising the step of encapsulating the

Euphausia superba krill oil.

24. (Withdrawn) A Euphausia superba krill oil produced by the method of Claim 22.

25. (Withdrawn) A method of producing a dietary supplement comprising;

contacting Euphausia superba with a polar solvent to provide an polar extract comprising

phospholipids;

contacting Equphasia superba with a neutral solvent to provide a neutral extract

comprising triglycerides and astaxanthin;

combining said polar extract and said neutral extract to provide Euphausia superba krill

oil from about 3% to about 10% w/w ether phospholipids; from about 27% to 50% w/w non—

ether phospholipids so that the amount of total phospholipids in the composition is from about

30% to 60% w/w; from about 20% to 50% w/w triglycerides; from about 400 to about 2500

mg/kg astaxanthin; and from about 20% to 35 % omega—3 fatty acids as a percentage of total fatty

acids in said composition, wherein from about 70% to 95% of said omega—3 fatty acids are

attached to said phospholipids;

encapsulating said Euphausia superba krill oil.

-5-
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26. (Withdrawn) A composition comprising at least 65% (w/w) of phospholipids, said

phospholipids characterized in containing at least 35% omega—3 fatty acid residues.

27. (Withdrawn) The composition according to claim 26, wherein the composition is derived

from a marine or aquatic biomass.

28. (Withdrawn) The composition according to claim 26, wherein the composition is derived

from krill.

29. (Withdrawn) The composition of Claim 26, wherein said composition comprises less than

2% free fatty acids.

30. (Withdrawn) The composition of Claim 26, wherein said composition comprises less than

10% triglycerides.

31. (Withdrawn) The composition of Claim 26, wherein said phospholipids comprise greater

than 50% phosphatidylcholine.

32. (Withdrawn) The composition of Claim 26, wherein the composition comprises at least

500 mg/kg astaxanthin esters.

33. (Withdrawn) The composition of Claim 26, wherein the composition comprises at least

500 mg/kg astaxanthin esters and at least 36% (w/w) omega—3 fatty acids.

34. (Withdrawn) The composition of Claim 26, wherein the composition comprises less than

about 0.5g/ 100g total cholesterol.

35. (Withdrawn) The composition of Claim 26, wherein the composition comprises less than

about 0.45% arachidonic acid (w/w).
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36. (Withdrawn) A krill lipid extract comprising at least 500 mg/kg astaxanthin esters and at

least 36% (w/w) omega—3 fatty acids.

37. (Withdrawn) A krill lipid extract comprising at least 100 mg/kg astaxanthin esters, at

least 20% (w/w) omega—3 fatty acids, and less than about 0.45% arachidonic acid (w/w).

38. (Withdrawn) A method comprising administering the composition of Claim 1 to a subject

in an amount effective for reducing insulin resistance, reducing inflammation, improving blood

lipid profile and reducing oxidative stress.

39. (Withdrawn) A krill lipid extract comprising greater than about 80% triglycerides and

greater than about 90 mg/kg astaxanthin esters.

40. (Withdrawn) The krill lipid extract of Claim 39, characterized in containing from about

5% to about 15% omega—3 fatty acid residues.

41. (Withdrawn) The krill lipid extract of Claim 39, characterized in containing less than

about 5% phospholipids.

42. (Withdrawn) The krill lipid extract of Claim 39, characterized in comprising from about

5% to about 10% cholesterol.

43. (Withdrawn) A krill meal composition comprising less than about 50g/kg total fat.

44. (Withdrawn) The krill meal composition of Claim 43 comprising from about 5 to about

20 mg/kg astaxanthin esters.

45. (Withdrawn) The krill meal composition of Claim 43 comprising greater than about 65%

protein.
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46. (Withdrawn) The krill meal composition of Claim 43 comprising greater than about 70%

protein.

47. (Withdrawn) An animal feed comprising the krill meal of Claim 46.

48. (Withdrawn) A method of increasing flesh coloration in an aquatic species comprising

feeding said aquatic species a composition comprising the krill meal of Claim 46.

49. (Withdrawn) A method of increasing growth and overall survival rate of aquatic species

by feeding the krill meal of Claim 46.

50. (Currently amended) A method of producing krill oil containing phospholipids

comprising:

a) cooking and drying krill to provide cooked and dried krill meal; and

b) aetraeting contacting said cooked and dried krill meal with a polar solvent to

extract a krill oil containing phospholipids from said cooked and dried krill meal wherein said
  

krill oil containing phospholipids comprises from about 3% to about 10% w/w ether

phospholipids; from about 27% to 50% w/w non—ether phospholipids so that the amount of total

phospholipids in the composition is from about 30% to 60% w/w; and from about 20% to 50%

w/w triglycerides; and

c rovidin a deli idated krill meal followin said extraction com risin reater

than 65% protein and less than 50 g/kg total fat.

5 l. (Cancelled)

52. (Currently amended) The method of Claim 50, wherein said cooked and dried krill meal

is stored prior to said contacting aetraetien step.

53. (Currently amended) The method of Claim 50, wherein said contacting extracting step

further comprises extraction by supercritical fluid extraction.
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54. (Previously presented) The method of Claim 53, wherein said supercritical fluid

extraction is a two step process comprising a first extraction step with carbon dioxide and from 1

to 10% of a co—solvent and a second extraction step with carbon dioxide and from 10—30% of a

co—solvent, wherein said co—solvent in said first and second extraction steps is a C1—C3

monohydric alcohol.

55. (Currently amended) A krill oil containing phospholipids produced by the method of

claim 50.

56. (Withdrawn) A method of production of krill oil comprising:

a) providing fresh krill;

b) treating said fresh krill to denature lipases and phospholipases in said fresh krill to

provide a denatured krill product; and

c) extracting oil from said denatured krill product.

57. (Withdrawn) The method of claim 56 in which the denaturation step comprises heating of

said fresh krill.

58. (Withdrawn) The method of claim 56 in which the denaturation step comprises heating

said fresh krill after grinding.

59. (Withdrawn) The method of claim 56, further comprising storing said denatured krill

product at room temperature or below between the denaturation step and the extraction step.

60. (Withdrawn) The method of claim 56, wherein the enzyme denaturation step is achieved

by application of heat.

61. (Withdrawn) The method of claim 56, wherein the extraction step comprises use of

supercritical carbon dioxide, with or without use of a polar modifier.

RIMFROST EXHIBIT 1024 page 0641



RIMFROST EXHIBIT 1024    page 0642

PATENT

Attorney Docket No.: NATNUT-14409/US-5/ORD

62. (Withdrawn) The method of claim 56, wherein the extraction step comprises the use of

ethanol.

63. (Withdrawn) The method of Claim 56, wherein the extraction step comprises ethanol

extraction followed by acetone to precipitation of phospholipids.

64. (Withdrawn) The method of Claim 56, wherein said denatured krill product is a meal.

65. (Withdrawn) Oil produced by the method of Claim 56.

66. (Withdrawn) A composition comprising an oil extracted from krill having a

phosphatidylcholine content of greater then about 50% (w/w).

67. (Withdrawn) The composition of Claim 66, wherein said oil has a phosphatidylcholine

content of greater then about 70% (w/w).

68. (Withdrawn) The composition of Claim 66, wherein said oil has a phosphatidylcholine

content of greater then about 80% (w/w).

69. (Withdrawn) The composition of Claim 66, wherein said composition comprises less than

2% free fatty acids.

70. (Withdrawn) The composition of Claim 66, wherein said composition comprises less than

10% triglycerides.

7l. (Withdrawn) The composition of Claim 66, wherein the composition comprises at least

500 mg/kg astaxanthin esters.

72. (Withdrawn) The composition of Claim 66, wherein the composition comprises less than

about 0.45% arachidonic acid (w/w).

-10-
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73. (Withdrawn) A composition comprising odorless krill oil.

74. (Withdrawn) The composition of Claim 73, wherein said odorless krill oil comprises less

than about 10 mg/kg (w/w) trimethylamine.

75. (Withdrawn) An odorless krill oil produced by the method comprising:

extracting a neutral krill oil from a krill oil containing material by supercritical fluid

extraction to provide a deodorized krill material, wherein said neutral krill oil contains odor

causing compounds and

extracting a polar krill oil from said deodorized krill material by supercritical fluid

extraction with a polar entrainer to provide an essentially odorless krill oil.

76. (Withdrawn) A composition comprising krill oil containing less than about 70

micrograms/kilogram (w/w) astaxanthin esters.

77. (Withdrawn) The composition of claim 76, comprising less than about 50

micrograms/kilogram (w/w) astaxanthin esters.

78. (Withdrawn) The composition of claim 76, comprising less than about 20

micrograms/kilogram (w/w) astaxanthin esters.

79. (Withdrawn) The composition of claim 76, comprising less than about 5

micrograms/kilogram (w/w) astaxanthin esters.

80. (Withdrawn) A krill oil produced by the process comprising:

pumping fresh krill from a trawl onto a ship, heating the krill to provide a krill material,

and extracting oil from the krill material.

81. (Withdrawn) A method of reducing diet—induced hyperinsulinemia, insulin insensitivity,

muscle mass hypertrophy, serum adiponectin reduction or hepatic steatosis comprising:

-11-
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in a subject exposed to a high fat diet, administering to said subject exposed to a high fat

diet an effective amount of a krill oil composition under conditions such that a condition selected

from the group consisting of diet—induced hyperinsulinemia, insulin insensitivity, muscle mass

hypertrophy, serum adiponectin reduction and hepatic steatosis is reduced.

82. (Withdrawn) The method of Claim 81, wherein said effective amount of a krill oil

composition is from 0.2 grams to 10 grams of said krill oil composition.

83. (Withdrawn) The method of Claim 81, wherein said krill oil composition comprises:

from about 45% to 55% w/w phospholipids; from about 35% to 45% w/w triglycerides; and from

about 400 to about 2500 mg/kg astaxanthin.

84. (Withdrawn) The method of Claim 81, wherein said krill oil composition comprises a

blend of lipid fractions obtained from Euphausia superba.

85. (Withdrawn) A method of reducing diet—induced hyperinsulinemia, insulin insensitivity,

muscle mass hypertrophy, serum adiponectin reduction or hepatic steatosis comprising in a

subject consuming a high fat diet or a normal fat diet:

administering to said subject consuming a high fat diet or a normal fat diet an effective

amount of a krill oil composition under conditions such that a condition selected from the group

consisting of diet—induced hyperinsulinemia, insulin insensitivity, muscle mass hypertrophy,

serum adiponectin reduction and hepatic steatosis is reduced.

86. (Withdrawn) A method of inducing diuresis in a subject comprising:

administering to said subject an effective amount of a krill oil composition under

conditions such that diuresis is induced.

87. (Withdrawn) A method of increasing muscle mass in a subject, comprising:

administering to said subject an effective amount of a krill oil composition under

conditions such that muscle mass is increased.

-12-
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88. (Withdrawn) A method of decreasing protein catabolism in a subject, comprising:

administering to said subject an effective amount of a krill oil composition under

conditions such that protein catabolism is decreased.

89. (Withdrawn) A method of decreasing lipid content in the heart of a subject, comprising:

administering to said subject an effective amount of a krill oil composition under

conditions such that lipid content in the heart of the subject is decreased.

90. (Withdrawn) A method of decreasing lipid content in the liver of a subject, comprising:

administering to said subject an effective amount of a krill oil composition under

conditions such that lipid content in the liver of the subject is decreased.

-13-
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REMARKS

Claims 50 and 51—55 are pending and under examination following entry of this

amendment. Claims 50, 52, 53 and 55 have been amended. Support for the amendments may be

found in the specification, for example at page 7, lines 19—30 (polar solvent and phospholipid

composition), page 3, line 26 — page 4, line 11 (phospholipid composition), page 5, lines 6 — 12

(meal composition), and the claims as originally filed among other places. No new matter has

been added. All amendments and cancellation of claims are made without acquiescing to any of

the Examiner's arguments or rejections, and solely for the purpose of expediting the patent

application process in a manner consistent with the PTO's Patent Business Goals (PEG), and

without waiving the right to prosecute the cancelled claims (or similar claims) in the future.

The following rejections are at issue:

1. Claims 50, 52 and 55 are rejected as anticipated by Japanese Abstract 04—057853

or US 2003/0113432;

2. Claims 50 and 52—55 are rejected as being obvious over Japanese Abstract 04—

057853 and US 2003/0113432 in view of Kamiya (US 20060193962).

These rejections are addressed in order below.

1. The claims are not anticipated

Claims 50—53 and 55 are rejected as anticipated by Japanese Abstract 04—057853 or US

2003/0113432. Applicants respectfully disagree. Nevertheless, Applicants have amended the

claims to clarify that the extraction process with a polar solvent yields a krill oil with a specified

phospholipid content as well as a high—protein, low fat residual meal. The Japanese abstract

discloses a protease treated and mechanically ground composition:

Krill shells are treated with a protease to decompose the protein in the shells and the

treatment product is filtered. The residue of filtration is dried to give treated shells having

a water content of 6—8% and a mean particle size of 200 um or lower. The treated shells

are put into an extraction vessel 5.

The purpose of the process is to extract a coloring pigment from krill shells: “To prepare a

reddish orange coloring matter having a high safety in a high concn. by extracting, with CO2 in a

supercritical state, krill shells of which the protein has been decomposed by a protease.”

-14-
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Applicants respectfully submit that the alleged prior art process, which uses only krill

shells, is substantially different from the claimed process which uses a polar solvent to extract a

specified phospholipid—rich oil and high protein, low fat krill meal.

In response to Applicant’s previous arguments, the Examiner states:

The argument that only krill shells are used is noted, however, the krill oil is obtained

from krill meal which the reference does disclose. However, newly cited WO teaches that

the krill meal contains all of the components of krill and will produce the krill oil as

claimed. Also parts of the krill organism can remain in the shell and be treated as well

because the organism is enclosed by the carapace of the shell(s). The reference does not

disclose that the krill is removed entirely from the shells and that the shells are absent of

any krill remainder. Thus, in light of the newly cited reference and these arguments the

rejection is sustained over at least some of the claims.

The currently amended claim address the reasoning by the Examiner with respect to the Japanese

abstract as extraction from krill shells, even if they have residual material associated with the

shells, would not yield a high phospholipid krill oil or low fat, high protein meal as claimed. The

shells of krill are primarily composed of chitin which is a carbohydrate, not a protein. Therefore,

the residual material would be primarily chitin. Furthermore, the extract from the krill shells

would comprise lipids associated with the shells, primarily a pigment (astaxanthin which is

normally present as an ester with a fatty acid). This process would not use a polar solvent as

claimed because the pigments are poorly soluble in polar solvents. A non—polar solvent would

have be utilized for the extraction. Furthermore, the extracted material would not contain

etherphospholipids, phospholipids, or triglycerides in the specified amounts.

With respect to US 2003/0113432, Applicant first notes that paragraph 45 does not teach

extraction of a lipid from the disclosed powder. The Examiner states that:

WO teaches Krill lipid (e. g. krill oil) at [0045], lines 1—8. An apparatus comprising

a cooker and a drier is disclosed at [0051], at page 5, col. 1, lines 1—2. Heating which is

akin to cooking is disclosed at page 5, line 17 at col. 2. Cooking and drying step is

disclosed at [0051], lines 1—12, to provide dried krill meal. Extraction of Krill oil is

disclosed at [0045], line 3. WO clearly teaches that the krill meal contains all of its

components and is not extracted and since it is dried it can inherently be stored before
extraction.

Applicant respectfully submits that paragraph 45 does not teach extraction of an oil from the krill

powder described elsewhere in the application. This paragraph is a generic statement directed to

-15-
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krill oil in general, not krill oil extracted from a specific source material by a polar solvent. As

provided in paragraph 45:

[0045] There are several indexes indicating a degree of lipid degradation. About the lipid in krill,

particularly, the krill lipid having been extracted and refined, it is known that, during the

preservation, a peroxide value hardly increases and only a carbonyl value increases. In other

words, it is pointed out that degradation of the krill lipid differs in creation of oxides and progress

rate of the decomposing reaction from those in general fish oil, etc.

As can be seen, this paragraph merely makes a statement degradation of stored krill oil is different than

fish oil. There is no statement that krill lipids being discussed were extracted from the powder described

in the remainder of the specification. Furthermore, the paragraphs around paragraph 45 address the lipids

found in the powder, not lipids extracted from the powder. The comparison is between a powder to which

antioxidants have been added as compared to a powder where no antioxidants have been added.

In any event, the current claims have been amended to clearly distinguish US 2003/0113432.

US 2003/0113432 does not teach any extraction from the krill powder, much less extraction with

a polar solvent to provide a krill oil with the specified phospholipid content. Likewise. US

2003/0113432 does not teach a process where a high protein, low fat meal is obtained.

Applicants further submit that neither Japanese Abstract 04—057853 nor US

2003/0113432 teach a krill oil with the lipid content defined in Claim 50.

Applicants respectfully submit that the cited references do not teach each element of the

claims and thus request that the anticipation rejections be withdrawn.

2. The claims are not obvious

Claims 50 and 52—55 are rejected as being obvious over Japanese Abstract 04—057853 and

US 2003/0113432 in view of Kamiya (US 20060193962) Applicants respectfully disagree. In

any event, the amendments to the claims address the rejection. None of the references, alone or

combined teach extraction of a krill oil with the claimed phospholipid content or production of a

krill meal with the claimed protein and fat content.

As discussed above, the currently amended claim address the reasoning by the Examiner

with respect to the Japanese abstract as extraction from krill shells, even if they have residual

-16-
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material associated with the shells, would not yield a high phospholipid krill oil or low fat, high

protein meal as claimed. The shells of krill are primarily composed of chitin which is a

carbohydrate, not a protein. Therefore, the residual material would be primarily chitin.

Furthermore, the extract from the krill shells would comprise lipids associated with the shells,

primarily a pigment (astaxanthin which is normally present as an ester with a fatty acid). This

process would not use a polar solvent as claimed because the pigments are poorly soluble in

polar solvents. A non—polar solvent would have to be utilized for the extraction. Furthermore,

the extracted material would not contain etherphospholipids, phospholipids, or triglycerides in

the specified amounts.

As also discussed above, US 2003/0113432 does not teach extraction of any lipid from

the powders disclosed in the application, much less use a polar solvent to provide oils or meals

with the specified compositions.

Kamiya does not cure these deficiencies. In particular, Kamiya is directed to extraction

from Hydrangea. Neither the nature nor the target of the extraction is identified. Instead,

Kamiya lists a number of different, generic extraction technologies. There is no disclosure of

krill or even phospholipid extracts in general.

As can be seen, none of the references, alone or combined, teach the processes for

production of a krill oil or meal with the specified compositions. Thus, any prima facie case of

obviousness established by the Examiner is rebutted because the combined references do not

teach element of the claims.

Furthermore, the references are not properly combinable in view of the amended claims.

Japanese Abstract 04—057853 is directed to extraction of a coloring pigment from the shells of

krill. US 2003/0113432 does not teach extraction of any lipid from the krill powders disclosed

in the application with any type of solvent, polar or otherwise. Kamiya is directed to extraction

of some unidentified compound from Hydrangea and simply lists a number of extraction

methods that could be used. There is no motivation in any of the references to make a polar

phospholipid extract and the resulting high protein, low fat meal from a cooked and dried krill

meal as claimed. Thus, any prima facie case of obviousness established by the Examiner is

rebutted because the references are not properly combinable in view of the amendments to the

claims.

For these reasons, Applicant requests that the obviousness rejection be withdrawn.

-17-
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CONCLUSION

If a telephone interview would aid in the prosecution of this application, the Examiner is

encouraged to call the undersigned collect at (608) 662—1277.

Dated: September 7, 2012 /J. Mitchell Jones/

John Mitchell Jones

Registration No. 44,174

Casimir Jones, SC.

2275 Deming Way, Suite 310

Middleton, WI, 53562

(608) 662-1277
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ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800—PTO—9199 and select option 2.
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Application No. Applicant(s)

 12/057,775 BRUHEIM ET AL.

Office Action Summary Examiner Art Unit

DEBBIE K. WARE 1651

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR1. 136(a). In no event however may a reply be timely filed
after SIX () MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)|Zl Responsive to communication(s) filed on 04 AQI’i/ 2012.

2a)IZI This action is FINAL. 2b)|:l This action is non-final.

3)|:I An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4)|:l Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Exparte Quay/e, 1935 CD. 11, 453 O.G. 213.

 

Disposition of Claims

5)IZ Claim(s) 1-50 and 52-90 is/are pending in the application.

5a) Of the above claim(s) 1-49 and 56-90 is/are withdrawn from consideration.

6)|:| Claim(s)_ is/are allowed.

7)|Xl Claim(s) 50 and 52-55 is/are rejected.

8)|:| Claim(s)_ is/are objected to.

9)|:I Claim(s)_ are subject to restriction and/or election requirement.

Application Papers

10)|:I The specification is objected to by the Examiner.

11)I:| The drawing(s) filed on_ is/are: a)|:| accepted or b)|:| objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

12)|:I The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)|:| Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)|:| AII b)|:l Some * c)I:I None of:

1.I:I Certified copies of the priority documents have been received.

2.|:l Certified copies of the priority documents have been received in Application No._

3.I:I Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

 
Attachment(s)

1) IZI Notice of References Cited (PTO-892) 4) I] Interview Summary (PTO-413)

2) I] Notice of Draftsperson‘s Patent Drawing Review (PTO-948) Paper N0(S )/Mai| Date._
3) IZI Information Disclosure Statement(s) (PTO/SB/08) 5)I:I Notice 0f Informal Patent Application

Paper No(s)/Mai| Date _. 6)I:I Other:—
U.S. Patent and Trademark Office

PTOL-326 (Rev. 03-11) Office Action Summary Part of Pa o./Mai| Date 20120529
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Application/Control Number: 12/057,775 Page 2

Art Unit: 1651

DETAILED ACTION

Claims 1-50 and 52-90 are pending.

Response to Amendment

The Amendments filed April 4, 2012, were received and entered.

Information Disclosure Statement

The information disclosure statements (lDSs) submitted on March 21, 2012,

February 21, 2012 and January 25, 2012, were received. The submissions are in

compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statements are being considered by the examiner.

Election/Restrictions

Applicant’s election without traverse of Group VIII, claims 50-55, 51, now

canceled so remaining elected, claims 50 and 52-55, original election in the reply filed

on October 31, 2011, and was acknowledged.

Claims 1-49 and 56-90 are hereby withdrawn from further consideration

pursuant to 37 CFR 1.142(b) as being drawn to a nonelected inventions, there being no

allowable generic or linking claim. Election was made without traverse in the reply filed

on October 31, 2011.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
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Application/Control Number: 12/057,775 Page 3

Art Unit: 1651

(b) the invention was patented or described in a printed publication in this or a

foreign country or in public use or on sale in this country, more than one year prior to

the date of application for patent in the United States.

Claims 50, 52 and 55 are rejected under 35 U.S.C. 102(b) as being clearly

anticipated by Patent Abstract of Japan 04-057853, dated Feb. 25, 1992, cited on

previously enclosed PTO-1449 Form or newly cited US 2003/0113432, cited on

enclosed PTO-892 form.

Claims drawn to method for producing oil and an oil produced thereby.

Abstract 04-057853 teaches method for extracting krill oil comprising a)providing

krill meal; and extracting oil from the krill meal (powdered form of krill parts). The meal

(powdered form of krill parts) can be provided from heat-treated krill parts and is

storable. The extracting is carried out by supercritical extraction. An oil is produced by

the method.

WO teaches Krill lipid (e.g. krill oil) at [0045], lines 1-8. An apparatus comprising

a cooker and a drier is disclosed at [0051], at page 5, col. 1, lines 12 Heating which is

akin to cooking is disclosed at page 5, line 17 at col. 2. Cooking and drying step is

disclosed at [0051], lines 1-12, to provide dried krill meal. Extraction of Krill oil is

disclosed at [0045], line 3. WO clearly teaches that the krill meal contains all of its

components and is not extracted and since it is dried it can inherently be stored before

extraction.

The claims are identical to the abstract and WO as discussed above and are

considered to be clearly anticipated by the teachings therein. Krill shells are part of krill
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Application/Control Number: 12/057,775 Page 4

Art Unit: 1651

and oil is obtained from the krill parts. The krill parts are dried and hence subjected to

heating to provide for the krill meal which is subjected to supercritical extraction in two

steps to obtain the oil. WO clearly teaches cooking and drying and extraction is

disclosed as well which will be carried out on a prepared product having all the contents

including oil or lipid. The krill lipid or oil is not different than any krill oil or lipid as

disclosed in the art or Applicants have not shown a single difference. The krill oil as

claimed must be different than the oil or lipid as disclosed, no matter how it is prepared.

Krill meal can be stored before it is desired to extract an oil therefrom. The claims are

anticipated by the cited references.

Response to Arguments

Applicant's arguments filed April 4, 2012, have been fully considered but they

are not persuasive. The argument that only krill shells are used is noted, however, the

krill oil is obtained from krill meal which the reference does disclose. However, newly

cited WO teaches that the krill meal contains all of the components of krill and will

produce the krill oil as claimed. Also parts of the krill organism can remain in the shell

and be treated as well because the organism is enclosed by the carapace of the

shell(s). The reference does not disclose that the krill is removed entirely from the

shells and that the shells are absent of any krill remainder. Thus, in light of the newly

cited reference and these arguments the rejection is sustained over at least some of the

claims.

Claim Rejections - 35 USC § 103
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Application/Control Number: 12/057,775 Page 5

Art Unit: 1651

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed

or described as set forth in section 102 of this title, if the differences between the

subject matter sought to be patented and the prior art are such that the subject matter

as a whole would have been obvious at the time the invention was made to a person

having ordinary skill in the art to which said subject matter pertains. Patentability shall

not be negatived by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148

USPQ 459 (1966), that are applied for establishing a background for determining

obviousness under 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness

or nonobviousness.

This application currently names joint inventors. In considering patentability of

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of

the various claims was commonly owned at the time any inventions covered therein

were made absent any evidence to the contrary. Applicant is advised of the obligation

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was

not commonly owned at the time a later invention was made in order for the examiner to
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Application/Control Number: 12/057,775 Page 6

Art Unit: 1651

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g)

prior art under 35 U.S.C. 103(a).

Claims 50 and 52-55 are rejected under 35 U.S.C. 103(a) as being unpatentable

over JP as cited and discussed above and the newly cited WO cited above, in view of

Kamiya et al (US 20060193962A1), cited on enclosed PTO-892 Form.

Claims are discussed above as if the JP abstract.

WO teaches Krill lipid (e.g. krill oil) at [0045], lines 1-8. An apparatus comprising

a cooker and a drier is disclosed at [0051], at page 5, col. 1, lines 12 Heating which is

akin to cooking is disclosed at page 5, line 17 at col. 2. Cooking and drying step is

disclosed at [0051], lines 1-12, to provide dried krill meal. Extraction of Krill oil is

disclosed at [0045], line 3. WO clearly teaches that the krill meal contains all of its

components and is not extracted and since it is dried it can inherently be stored before

extraction.

Kamiya et al, US 20060193962A1, teach extraction with supercritical fluid and

solvent [0043], and the solvent can be a monohydric alcohol [0049], ranging from 1 to

20% [0059].

Claim differs from JP in that monohydric alcohol is not disclosed.

It would have been obvious to one of ordinary skill in the art at the time the claimed

invention was made to carry out supercritical extraction of JP and WO using a co-

solvent monohydric alcohol as disclosed by Kamiya et al to produce oil from krill. To

carry out more than one extract step is an obvious modification of the cited prior art.

Alcohol extraction is a well known extractant as disclosed by Kamiya et al.
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Application/Control Number: 12/057,775 Page 7
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Each of the claim feature are disclosed and one of skill would have been

motivated to carry out the process steps to provide oil with the expectation of successful

results. Clearly the claim is prima facie obvious over the cited prior art.

Response to Arguments

Applicant's arguments filed April 4, 2012, have been fully considered but they are

not persuasive. The newly added WO reference clearly teaches that krill oil or lipid can

be extracted from cooked and/or dried krill meal as desired, or at least the same is

suggested by the teachings of the steps. One of skill may not desire to extract the oil

until ready to do so since it will be contained and preserved in the whole contents of the

krill until ready and needed for use by those of skill in the art. Supercritical extraction is

a well known process and disclosed by the cited prior art combination of references.

Each element is disclosed or at least suggested by the cited prior art. The rejection is

sustained.

Applicant's amendment necessitated the new ground(s) of rejection presented in

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within

TWO MONTHS of the mailing date of this final action and the advisory action is not

mailed until after the end of the THREE-MONTH shortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any
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Application/Control Number: 12/057,775 Page 8
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.

All claims fail to be patentably distinguishable over the state of the art discussed

above and cited on the enclosed PTO-892 and/or PTO-1449. Therefore, the claims are

properly rejected.

The remaining references listed on the enclosed PTO-892 and/or PTO-1449 are

cited to further show the state of the art.

No claims are allowed.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to DEBBIE K. WARE whose telephone number is

(571)272-0924. The examiner can normally be reached on 9:30-6:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Mike Wityshyn can be reached on 571-272—0926. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published

applications may be obtained from either Private PAIR or Public PAIR. Status

information for unpublished applications is available through Private PAIR only. For

more information about the PAIR system, see httgz/fpair—direct.usptogov.

Should you have questions on access to the Private PAIR system, contact the

Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
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assistance from a USPTO Customer Service Representative or access to the

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571 -272—

1000.

/Deborah K. Ware/

Deborah K. Ware

Primary Examiner

Art Unit 1651
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Prior Art Searches

—-:-m
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Thes. Date
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EPAB, JPAB, DWPI,
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("krill oil" and "krill meal" ) and PGPB, USPT, USOC, 01—03-2012
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TDBD

extract? and krill and oil and meal and PGPB, USPT, USOC,
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01—03-2012
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t-<m{/2 01—03-2012

01—03-2012

(20040241249) and "supercritical"

(20040241249 ) and "solvent extraction" PGPB

01—03-2012

t-<m{/2 01—03-2012

PGPB t-<m{/2 01—03-2012

Im{/1

(20040241249 ) and "extract"

Im(I)

t-<m{/2

(20040241249 and "extract" ) and "oil" PGPB 01-03-2012
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and co-solvent ) and oil EPAB, JPAB, DWPI,
TDBD

01—03-2012

 
supercritical and extraction and alcohol 01-03-2012
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PGPB, USPT, USOC,

EPAB, JPAB, DWPI,
TDBD

(supercritical and extraction and alcohol PGPB, USPT, USOC, 01—03-2012

) and monohydric EPAB, JPAB, DWPI,
TDBD

(supercritical and extraction and alcohol PGPB, USPT, USOC, 01—03-2012

and monohydric ) and krill and meal EPAB, JPAB, DWPI,
TDBD

krill and oil and cooking and drying PGPB, USPT, USOC, 05—29-2012

EPAB, JPAB, DWPI,
TDBD

(krill and oil and cooking and drying) PGPB, USPT, USOC, 05—29-2012

and extracting EPAB, JPAB, DWPI,
TDBD
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Connecting via Winsock to STN at pto—stn on port 23

Welcome to STN International!

LOGINID:ssspt189dxw

PASSWORD:
ERMINALT  

 

(ENl  «.R 1,
 

‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k

 

 

 

 
 

   
 

 
 

2, 3, OR
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?):2

Welcome to STN International
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\EWS 1 OCT 11 Instructor—led and self paced STN learning resources
available at https://cas.csod.com/Default.aspx?c=001

\EWS 2 APR 26 Expanded Swedish Patent Applica:ion Coverage in CA/CAplus
Provides More Current and Complete Information

\EWS 3 APR 28 Tne DWPI (files WPINDEX, WPIDS and WPIX) on STN have been

enhanced with thesauri for the European Patent Classifications
\EWS 4 .AX 02 EDLINE Improvements Provide Fast and Simple Access to DOI and

Cnemical Name Informa:ion
\EWS 5 .AX 12 Eurooean Patent Classification :hesauri added to the INPADOC

files, PCTFULL, GEFUL. and FRFUEL

\EWS 6 .AX 23 Enhanced oerformance of STN bioseguence searches
\EWS 7 JUN 20 STN on the Web Ennanced with New Patent Family Assistant and

JOda:ed S:ructure Plug—In
\EWS 8 JUN 20 INPADOC databases enhanced with first page images
\EWS 9 JUN 20 PATDPA da:abase uOdates to end in June 2011

\EWS l0 JUN 26 .ARPAT Ennancemen:s Save Time and Increase Usability
\EWS l1 JUL 25 STN adds Australian patent full—text database,

AUPATFUEL, including the new numeric searcn feature.
\EWS l2 AUG 01 CA Sections Added to ACS Publications Web Editions

Platform

\EWS l3 AUG 16 INPADOC: Coverage of German Patent Data resumed,
enhanced legal status

\EWS l4 AUG 18 Upgrade now to STN Express, Version 8.5
\EWS l5 SEP 01 CAS Journal Coverage Now Includes Ahead—of—Print

Articles for More Tnan l00 Journal Titles

\EWS l6 SEP 01 Older Versions of STN Express to be Discontinued
Beginning in March 2012

\EWS l7 SEP 09 JSAN Database Updates Offer Superior Currency on STN(R)
\EWS l8 SEP 26 STN Adds Canadian Paten: Full—text Database — CANPATFULL
\EWS l9 SEP 26 GEOREb and ENCOMPLIT da:abases were reloaded on

September 24, 2011.
\EWS 20 SEP 26 JOda:es :0 :he IFIPAT/IFIUDB/IFICDB databases have resumed.

\EWS 21 SEP 26 ECLA .hesaurus in CA/CAolus Improves Patent Searching on STN
\EWS 22 SEP 26 Access AJPATFULE and CANPATFULL da:abases with STN Viewer

\EWS 23 OCT 26 New STN Revolutionizes Patent Searching for Professionals
\EWS 24 DEC 1 CA/CAplus Now Inc’udes Examiner Ci:ations for Japanese Patents
\EWS 25 DEC 1 CAS Expands Global Paten: Coverage — Intellectual Property

Corporation of a’aysia Eecomes 62nd Authority on CA/CAplus
\EWS 26 DEC 5 STN on tne Web Enhancements Include Compatibility with

Microsof: Windows 7
\EWS 27 DEC 14 Removal of ITRD and PATIPC databases from STN
\EWS 28 DEC 15 Rolled—uO IPC Core Codes Removed from IPC Reclassifications in

Patent Databases on STN

\EWS EXPRESS 18 AUGUST 2011 CURRENT WINDOWS VERSION IS V8.5,
AND CURRENT DISCOVER bILE IS DATED ll AUGUST 2011.
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J:IT.*. 'HOME'  fiNl ER  
 

=> index bioscience 
 

  
 

 
  
 

    
 

   

‘k 7‘:

ED Al 15:15:33 ON 03 JAN 2012
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COST IN U.S. DOELARS SINCE bTL« TOTAL
ENTRY SESSION

EUL. ESIIMAIED COSl 0.24 0.24

INDEX 'ADISCTI, ADISIVSIGHT, ADISNEWS, AGRICOEA, AVA3S_R, ANiL, AQUA.IVE,
AQUASCT, RIOTNG, RIOSIS, RIOTTCHARS, RIO_«C{Ds, RIOTECTVO, CA3A, CAPLUS,
caARA—VTR, CIN, CONFSCI, CROPB, CROPU, DDbB, DDbJ, DGEVE, DISSABS, DRUGB,
DRUGU, ? 2A., EMRASE, ESRIORAST, ' «N_«R«D A. 15:15:47 ON 03 JAN 2012

56 bILES IV _Hfi bI-fi .ISl IN SIVINDEX

Enter SE. DE.ATL OV to see search :erm postings or :0 view
search error messages that display as 0* with Sfii DETAIL Orb.

=> s krill and oil and meal and suoercritical(p)extract? and solvent and heat? and
treat?

0* FI.E ADISVEWS
0* bI-fi ANifi

0* FI.E AQUA.IN?
0* bT.« RTOEVG
0* bI-fi EIO_ECHAES
0* bT.« RTO_ECHDS
0* bT.« RTO_ECHWO
0* bI-fi CEAEA—VIR
0* FI.E CIN

22 bILfiS SEARCTED...
0* FI.E FOMAD
0* FI.E FROSTI
0* FI.E FSTA

33 bILfiS SEARCTED...
l bI-fi IbIPA.

0* bI-fi KOSME.
0* FI.E NTIS
0* FI.E PASCAL

48 bI.fiS SEARCTED...
28 bI-fi USPA_bULL

4 bI-fi USPA_2
51 bI.fiS SEARCTED...

0* bI-fi WAIER
l FI.E WPIDS
l FI.E WPIVDEX
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5 bI-ES HAVE ONE OR MORE ANSWERS, 56 FILES SEARCHED IN STNINDEX       
    

J. L1 QUE KRILL AND OIL AND M.EAL AND SUPERCRITICAL(P)EXTRACT? AND SOLVENT AND H
AT? AND TREAT?

     L‘J 
 

=> file ifipat uspa:full uspat2   
  
 

   
COST IN U.S. DOLLARS SINCE FILE TOTAL

ENTRY SESSION
bU.. ESlIMA_ED COSl 3.70 3.94  
 

  bI-E 'IbIPA.’ ENTERED Al 15: 19: 01 ON 03 JAN 2012

COPYRIGHT (C) 2012 IFI CLAIMS(R ) Patent Services (IFI)

 
  

 

FI.E 'JSPA. bUT. ' ENlERED A1 15:19:01 ON 03 JAN 2012

CA INDEXING COPYRIGiT (C) 2012 AMERICAN CHEMICA. SOCIE_Y (ACS)
 

  
 
 

 
      FI.E 'JSPA_2' ENlERED A1 15:19:01 ON 03 JAN 2012

CA INDEXING COPYRIGiT (C) 2012 AMERICAN CHEMICA. SOCIE_Y (ACS)

  
          

=> s 11
L2 33 L1

=> dup rem l2
PROCESSING COMP.E1ED bOR L2

L3 32 DUP REM L2 (1 DUPLICAI.

    
 

 
 W   
 

EMOVED)

 => s 13 andcarbon(o)dixoide
MISSING OPERATOR L3 ANDCARBON

The search profile that was entered contains terms or
nested terms tha: are not seoarated by a logical operator.

    
=> s l3 and dioxide
L4 27 L3 AND DIOXID

 
L‘J

 => d l4 1—27

    
 

  
 
 

 
 

 

     
  

 
 

 
 

L4 ANSWER 1 OF 27 IFIPAT COPYRIGHT 2012 IFI on STN

AN 11934106 IFIPAT;IFIUD3;IFICD3

TI 3IO*.bb*.C1IVE KRILL OIL COMPOSITIONS; Having high amounts of
ohospholipids, astaxan:1in es:ers and/or omega—3 contents;
antiinfj_ammation, antioxidant effects, improving insulin resistance and
blood lipid profile

IN 3anni Sebastiano (IT), 3ruheim Inge (NO); Cohn Jeffrey Stuart (AU);
Griinari Mikko (FI); Mancinelli Daniele (NO); Tilseth Snorre (NO)

PA Aker 3ioMarine ASA NO (79725)
PI JS 20080274203 A1 20081106

AI JS 2008—57775 20080328 (12)
PRAI JS 2007—920483P 20070328 (Provisional)

JS 2007—975058P 20070925 (Provisional)
JS 2007—983446P 20071029 (Provisional)

FI JS 20080274203 20081106

DT Jtility; Patent Application — First Publication
FS CHE ICAL

APPLICATION
ED En:ered STN: 7 Nov 2008

.las: Updated on STN: Jan 2011
CLMN 90

L4 ANSWER 2 OF 27 USPATFU_lL on STN
AN 2011: 287830 USPATFUL.

TI Reducing the Risk of Pathologica’ Effects of Traumatic Brain Injury
IN Hadley, Kevin, Elkridge, MD, UNI_ED SIAIES     
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   L1.
Feaiey, Terence, Marietta, GA, UNITED STATES
3ai’es, Julian E., Morgantown, WV, JNIIED SIAI

PI JS 20110257267 A1 20111020

AI JS 2010—904049 A1 20101013 (12)
PRAI JS 2009—251230P 20091013 (61)

DT Jtility
FS APPLICATION
LN.CNT 2397

 

 
 

  
 

 

   
 

 

  
 

 

   

 
 

 

 
 

 

 

 
 

  
 

  
 
   
 

 

 

 
 

 
  
 
   
 

 

INCL INCEM: 514/547.000

INCES: 514/560.000; 514/549.000
NCL NCEM: 514/547.000

NCES: 514/549.000; 514/560.000
IPC IPCI A61K0031—232 [I,A]; A61P0025—00 [I,A]; A61K0031—202 [I,A]
CAS INDEXING IS AVAILARLE FOR THIS PATENT.

L4 ANSWER 3 OF 27 USPATFULL on STN
AN 2011:251469 USPATFULL
TI SO.VEN1—bRfifi PROCESS FOR OBIAINING PiOSPiOLIPIDS AND NEUIRAL ENRICHED

KRILE OILS

IN Sclabos Ka:evas, Dimi:ri, Santiage, CHILE
Toro Guerra, Rau; R., Santiage, CHI.?
Chioqg an, ario M., Santiage, CHI.?

PA THAROS ETD., Santiago, CII.E (non—U.S. corporation)
LONZA LTD., Rase’, SWITZER.AND (non—J.S. corporation)

PI Us 20110224450 A1 20110915

AI Us 2011—96644 A1 20110428 (13)

RLI Con:inuation—in—part of Ser. No. WO 2009—I37269, filed on 30 Oct 2009,
PENDING

DT U:ility
FS APPLICATION
LN.CNT 2021

INCL INCEM: 554/023.000

INCES: 554/008.000; 554/078.000
NCL NCEM: 554/023.000

NCES: 554/008.000; 554/078.000
IPC IPCI C1130001—00 [I,A]; C07F0009—10 [I,A]

IPCR C1130001—00 [I,A]; C07F0009—10 [I,A]
CAS INDEXING IS AVAILARLE FOR THIS PATENT.

L4 ANSWER 4 OF 27 USPATFULL on STN
AN 2011:212256 USPATFULL
TI METHOD FOR PRODUCING LIPIDS

IN Yoshikawa, Kazuhiro, Tokyo, JAPAN
Mikajiri, Akihiro, To<yo, JAPAN

PA NIPPON SUISAN KAISHA, LTD., Tokyo, JAPAN (non—U.S. corporation)
PI Us 20110189760 A1 20110804

AI Us 2009—120842 A1 20090924 (13)
W0 2009—JP66530 20090924

20110425 PCT 371 date
PRAI JP 2008—248986 20080926

DT Utility
FS APPLICATION
LN.CNT 1345

INCL INCEM: 435/271.000
INCES: 554/020.000

NCL NCEM: 435/271.000
NCES: 554/020.000

IPC IPCI C11C0001—00 [I,A]; C1130001—00 [I,A]
IPCR C11C0001—00 [I,A]; C1130001—00 [I,A]

CAS INDEXING IS AVAILARLE FOR THIS PATENT.
 

L4  ANSWER 5 OF 27

  
 

 
USPATFULL on SIN
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AN 2011: 211870 USPATFULL
TI METHOD FOR CONCEN_RA1ING LIPIDS

IN Yoshikawa, Kazuqiro, Tokyo, JAPAN
PA NIPPON SUISAN KAISHA, LTD., Tokyo, JAPAN (non—U.S. corporation)
PI US 20110189374 A1 20110804

AI US 2009—120875 A1 20090924 (13)
W0 2009—JP66529 20090924

20110425 PCT 371 date
PRAI JP 2008—248986 20080926

DT Utility
FS APP1ICATION
LN.CNT 961

INCL INC1M: 426/601.000
INC1S: 554/008.000

NCL NC1 : 426/601.000
NC1S: 554/008.000

IPC IPCI A23D0009— 00 [I,A]; C1130001—06 [I,A]
IPCR A23D0009— 00 [I,A]; C1130001—06 [I,A]

CAS INDEXING IS AVAI.ART.E FOR THIS PATENT.

L4 ANSWER 6 OF 27 USPATFU1L on STN
AN 2011: 198158 JSPATFUL.1
TI METIODS OF TREATING AND PREVENTING NEUROLOGICAL DISORDERS USING

DOCOSAHE.XAENOIC ACID

IN AISEN, Paul S., Solana Beach, CA, UNIlED S_A1ES

Quinn, Joseph F., Por:;and, OR, UNIlED S1A_ES
Yur<o—Mauro, <arin, Silver Spring, MD, UNI_ED S1A_ES

PA MARTEK RIOSCIENCES CORPORATION, Columbia, MD, UNI_ED SlAlES (U.S.
coroora:ion)

PI US 20110177061 A1 20110721

AI US 2010—833913 A1 20100709 (12)
PRAI US 2009—224836P 20090710 (61)

US 2010—359792P 20100629 (61

DT Utility
FS APP1ICATION
LN.CNT 2653

INCL INC1M: 424/133.100

INC1S: 514/560.000; 514/120.000; 514/547.000; 514/549.000; 514/297.000;
514/319.000; 514/479.000; 514/215.000; 424/184.100; 424/172.100;
424/152.100; 514/458.000

NCL NCEM: 424/133.100

NC1S: 424/152.100; 424/172.100; 424/184.100; 514/120.000; 514/215.000;
514/297.000; 514/319.000; 514/458.000; 514/479.000; 514/547.000;
514/549. 000; 514/560. 000

IPC IPCI A61K0031— 202 [I,A]; A61K0031— 661 [I,A]; A61K0031—232 [I,A];
A61K0031— 473 [I,A]; A61K0031— 445 [I,A]; A61K0031—27 [I,A];
A61K0031—55 [I,A]; A61K0039—00 [I,A]; A61K0039—395 [I,A];
A61K0031—355 [I,A]; A61P0025—28 [I,A]; A61P0025—00 [I,A]

IPCR A61K0031—202 [I,A]; A61K0031—232 [I,A]; A61K0031—27 [I,A];
A61K0031—355 [I,A]; A61K0031—445 [I,A]; A61K0031—473 [I,A];
A61K0031—55 [I,A]; A61K0031—661 [I,A], A61K0039—00 [I,A];
A61K0039—395 [I,A]; A61P0025—00 [I,A]; A61P0025—28 [I,A]

CAS INDEXING IS AVAILARLE FOR THIS PATENT.

L4 ANSWER 7 OF 27 JSPATFU1L on STN
AN 2011:146375 USPATFUL1
TI <RIT.T. OI. PROCESS

IN 3reivik, Harald, Porsgrunn, NORWAY
Thorstad, Olav, Porsgrunn, NORWAY

PA PRONOVA 3IOPHARMA NORGE AS, Lysaker, NORWAY (non—U.S. corporation)
PI JS 20110130458 A1 20110602

AI JS 2009—992365 A1 20090515 (12)
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WO 2009—NOl84 20090515
20110211 PCT 371 date

PRAI US 2008—53455P 20080515 (61)

DT Utility
FS APPEICATION
LN.CNT 688

INCL INCEM: 514/560.000

INCES: 426/608.000; 426/417.000
NCL NCEM: 514/560.000

NCES: 426/417.000; 426/608.000
IPC IPCI A61K0031—202 [I,A]; A61P0003—06 [I,A]; A61P0003—00 [I,A];

A61P0009—00 [I,A]; A61P0009—04 [I,A]; A61P0009—10 [I,A];
A23D0007—00 [I,A]; A23D0009—00 [I,A]

IPCR A61K0031—202 [I,A]; A23D0007—00 [I,A]; A23D0009—00 [I,A];
A61P0003—00 [I,A]; A61P0003—06 [I,A]; A61P0009—00 [I,A];
A61P0009—04 [I,A]; A61P0009—10 [I,A]

CAS INDEXING IS AVAI.ARLE FOR THIS PATENT.

 
 

    
 

L4 ANSWER 8 OF 27 USPATFUEL on STN   
   
  
  

    
  

AN 2011:117434 JSPATFULE

TI POWDERED COMPOSITION CONTAINING OIL—SOLJR.E COMPONENT, FUNCTIONAL FOOD
USING THE SAME, AND PACKAGED PRODUCT THEREOb

IN Suzu<i, <eiic1i, Kanagawa, JAPAN
Sasa<i, iidemi, Kanagawa, JAPAN

   
Serizawa, Shiqichiro, Kanagawa, JAPAN
Arakawa, Jun, Kanagawa, JAPAN

PA FUJIFILM CORPORATION, Minato—ku, Tokyo, JAPAN (non—U.S. corporation)
PI Us 20110104340 A1 20110505

AI US 2008—673977 A1 20080819 (12)
W0 2008—JP65061 20080819

20100218 PCT 371 date
PRAI JP 2007—213712 20070820

JP 2007—230582 20070905

DT Utility
FS APPEICATION
LN.CNT 2345

INCL INCEM: 426/096.000

INCES: 426/654.000; 426/590.000
NCL NCE : 426/096.000

NCES: 426/590.000; 426/654.000
IPC IPCI A21D0002—16 [I,A]; A23E0002—52 [I,A]

IPCR A21D0002—16 [I,A]; A23E0002—52 [I,A]
CAS INDEXING IS AVAILARLE FOR THIS PATENT.

 
 

 
   
 

 
 

      
 

 
      

L4 ANSWER 9 OF 27 USPATFJ.. on STN
AN 2011:117391 USPATFU..
TI E_iODS OF USING <RI-- OIL TO TREAT RISK FACTORS FOR

CARDIOVASCULAR, ME.ARO.IC, AND INFLAMMATORY DISORDERS

IN RRJiEIM, Inge, Volda, NORWAY
Tilse:h, Snorre, Bergen, NORWAY

  
C011, Jeffery, Sydney, AUSTRAEIA
Griiqari, Mi<ko, Espoo, FINLAND
anciqelli, Daniele, Orsta, NORWAY

ioem, Nils, Oslo, NORWAY

Vi<, {ogne, Eiksmarka, NORWAY
3a1ni, Sebas:iano, Calgliari, ITALY

   
    

 
 PA Aker 3ioMariqe A.S.A., Oslo, NORWAY (non—U.S. corporation)

PI JS 20110104297 A1 20110505

AI JS 2010—790575 A1 20100528 (12)

RLI Continuation—in—part of Ser. No. US 2008—57775, filed on 28 Mar 2008,
PENDING

PRAI JS 2007—975058P 20070925 (60)
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US 2007—983446P 20071029 (60)
US 2008—24072P 20080128 (61)
US 2009—181743P 20090528 (61)
US 2007—920483P 20070328 (60)

DI Utility
FS APPEICATION
LN.CNT 2547

INCL INCEM: 424/522.000
INCES: 426/002.000

NCL NCEM: 424/522.000
NCES: 426/002. 000

IPC IPCI A61K0035— 56 [I,A]; A61P0009—10 [I,A]; A61P0003—04
A61P0003— 00 [I,A]

IPCR A61K0035— 56 [I,A]; A61P0003—00 [I,A]; A61P0003—04
A61P0009— 10 [I,A]

CAS IND.EXING IS AVAITARTE FOR THIS PATENT.

L4 ANSWER 10 OF 27 JSPATFULL on STN
AN 2011:97925 USPATFULL

TI e:hods for Treating Traumatic Brain Injury
IN 3ailes, Julian E., Morgantown, WV, UNIlED SlAlES
PI JS 20110086914 A1 20110414

AI JS 2010—904045 A1 20101013 (12)
PRAI JS 2009—251234P 20091013 (61)

DI Jtility
FS APPEICATION
LN.CNT 2356

INCL INCEM: 514/549.000
INCES: 514/560.000

NCL NCE : 514/549.000
NCES: 514/560.000

IPC IPCI A61K0031— 232 [I,A]; A61K0031—20 [I,A]; A61P0025—00
IPCR A61K0031— 232 [I,A]; A61K0031—20 [I,A]; A61P0025—00

CAS INDEXING IS AVAITARTE FOR THIS PATENT.

L4 ANSWER 11 OF 27 JSPATFULL on STN
AN 2011:92475 JSPATFULL

TI Docosahexaenoic Acid Gel Caps
IN PAN<ER, Cyntqia A., Jessup, MD, JNIlED SlAlES

3illard, Micqae; Ames, Laurel, MD, JNI_ED SlAlES

Ryan, Alan, Ellicott City, MD, UNIIED SlAlES
Daqgi, Eindi, E kridge, MD, UNIlED SlA_ES

PI JS 20110082205 A1 20110407

AI JS 2010—896763 A1 20101001 (12)
PRAI JS 2009—247944P 20091001 (61)

DI Jtility
FS APPEICATION
LN.CNT 2444

INCL INCEM: 514/549.000
NCL NCLM: 514/549.000

IPC IPCI A61K0031—232 [I,A]; A61P0003—06 [I,A]
IPCR A61K0031—232 [I,A]; A61P0003—06 [I,A]

CAS INDEXING IS AVAILAELE FOR THIS PATENT.

L4 ANSWER 12 OF 27 JSPATFJLL on STN
AN 2010. 256169 USPATFULE
TI PHOSPiOLIPID AND PROlEIN lAELElS

IN Tilse:h, Snorre, Bergen, NORWAY
Hoem, Nils, Oslo, NORWAY

PA AKER EIOMARINE ASA, Oslo, NORWAY (non—U.S. corporation)
PI US 20100227792 A1 20100909

AI US 2010—711822 A1 20100224 (12)
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PRAI US 2009—155758P 2009022

DT Utility
FS APPEICATION
LN.CNT 3112
INCL INCEM: 514 2

NCL VCEM: 514/005.500
VCES: 514/691.000

IPC IPCI A61K0038—02 [I,A]
IPCR A61K0038—02 [I,A]

CAS INDEXING IS AVAI-AELE FOR THIS PAT

L4 ANSWER 13 OF 27 JSPATFJLL on STN
AN 2010:255355 JSPATFULE
TI LOW VISCOSITY PiOSPHOEIPID COMP

IN Tilse:h, Snorre, 3ergen, NORWAY
PA AKER EIOMARINE ASA, Oslo, NORWA
PI US 20100226977 A1 2010090
AI US 2010—711553 A1 2010022

RLI Continuation—in—part of Ser. No
PENDING

PRAI US 2009—155767P 2009022
US 2007—968765P 2007082

DT U:i1i:y
FS APPEICATION
LN.CNT 2394

INCL INCEM: 424/456.000

IVCES: 426/601.000; 426/417.000
NCL NCEM: 424/456.000

NCES: 426/417.000; 426/601.000
IPC IPCI A61K0031—685 [I,A]; A23D

A61K0009—48 [I,A]; A61P0
A61P0029—00 [I,A]

IPCR A61K0031—685 [I,A]; A23D
A61K0009—48 [I,A]; A61P0

6 (61)

_‘
 L1.

OSITIONS

Y

9
4

(non—U.S. corporation)

(12)

US 2008—201325, filed on 29 Aug 2008,

6
9

(61)
(60)

; 514/078.000

; 514/078.000
0009—00 [I,A];
009—00 [I,A];

A23D0009—02
A61P0019—00

[I,A];
[I,A];

0009—00
009—00

[I,A];
[I,A];

A23D0009—02
A61P0019—00

[I,A];
[I,A];

A61P0029—00 [I,A]
   

 

 
  
   

  
 

 

 
 

  
  
 
 

     
 

CAS INDEXING IS AVAI-AQLE FOR THIS PATENT.

L4 ANSWER 14 OF 27 JSPATFULL on STN
AN 2010:228249 JSPATFULL
TI METHODS FOR I PROVING COGNITIVE FUNCTION AND DECREASING HEARI RAIE

IN YJRKO—MAURO, <arin, Silver Spring, MD, UNIIED S1A_ES
PA MARTEK EIOSCIENCES CORPORATION, Columbia, MD, JNI_ED SIAIES (U.S.

corpora:ion)
PI US 20100203123 A1 20100812

AI US 2010—699009 A1 20100202 (12)
PRAI US 2009—149310P 20090202 (61)

US 2009—183548P 20090602 (61

DT Utility
FS APPEICATION
LN.CNT 2358

INCL INCEM: 424/456.000

INCES: 514/560.000; 514/549.000; 514/458.000
NCL NCEM: 424/456.000

NCES: 514/458.000; 514/549.000; 514/560.000
IPC IPCI A61K0009—64 [I,A]; A61K0031—20 [I,A]; A61K0031—22 [I,A];

A61K0031—355 [I,A]; A61P0025—00 [I,A]; A61P0009—00 [I,A]
IPCR A61K0009—64 [I,A]; A61K0031—20 [I,A]; A61K0031—22 [I,A];

L4
AN

A61K0031—355 [I,A]; A61P0009—00 [I,A]; A61P0025—00 [I,A]
CAS INDEXING IS AVAILA ELE FOR THIS PAT 

 

ANSWER 15 OF 27
2010:161551

  JSPATFULL on STN
USPATFULL

ENT.
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TI
IN
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AI

PRAI
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FS
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L4
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PA
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AI
PRAI
DT

FS
LN.CNT
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NCL
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EGA—3 RICH MARINE

ANSWER 16 OF 27

 
 

 

 

J.
 PHOSPHOLIPIDS FROM KRILL

3reivik, Harald, Porsgrunn, NORWAY
JS 20100143571 A1 20100610

JS 2007—515098 A1 20071115 (12)
W0 2007—NO402 20071115

20100217 PCT 371 date

JS 2006—859289P 20061116 (60)

Jtility
APPEICATION
537

INCEM: 426/643.000

INCES: 426/417.000; 554/021.000; 568/366.000; 536/020.000
NCEM: 426/643.000

NCES: 426/417.000; 536/020.000; 554/021.000; 568/366.000
IPCI A23E0001—325 [I,A]; A23K0001—10 [I,A]; A23K0001—18 [I,A];

C1130001—10 [I,A]; C07C0045—78 [I,A]; C0830037—08 [I,A]
IPCR A23E0001—325 [I,A]; A23K0001—10 [I,A]; A23K0001—18 [I,A];

C07C0045—78 [I,A]; C0830037—08 [I,A]; C1130001—10 [I,A] 
 ELE FOR THIS PATENT. 

 

  JSPATFULL on STN
2009:109974 USPATFULL

Polyunsaturated Fatty Acid—Containing So:
and Production Thereof

 

_id Fat Compositions and Uses
 

      
 

 
 

       

 

Namal Senanayake, S.P. Janaka, Lexing:on, KY, UNI_ED S_A_ES
Ahmed, Naseer, Lexington, KY, UNIlED S1A_ES
Fichtali, Jaouad, Lexington, KY, UNIILD SlAlES
Martek 3iosciences Corporation, Columbia, MD, UNI.ED S.A.ES (U.S.
corpora:ion)
US 20090099260 A1 20090416

US 2008—201728 A1 20080829 (12)
US 2007—969536P 20070831 (60)

Utility
APPEICATION
2660

INCEM: 514/560.000

INCES: 426/601.000; 426/072.000
WCEM: 514/560.000

WCES: 426/072.000; 426/601.000
IPCI A61K0031—20 [I,A]; A23D0007—005 [I,A]; A2310001—30 [I,A]
IPCR A61K0031—20 [I,A]; A23D0007—005 [I,A]; A2310001—30 [I,A]

CAS INDEXING IS AVAILARLE FOR THIS PATENT.
 

  
 

 
          

 
 

L4 ANSWER 17 OF 27 JSPATFUEL on STN
AN 2009:67318 USPATFUEL
TI ME_HOD FOR MAKING KRIL. MEAL

IN Tilse:h, Snorre, Bergen, NORWAY
Hostmark, Oistein, Eoddefjord, NORWAY

PA A<er 3ioMarine ASA, Oslo, NORWAY (non—U.S. corporation)
PI US 20090061067 A1 20090305

AI US 2008—201325 A1 20080829 (12)
PRAI US 2007—968765P 20070829 (60)

DT Utility
FS APPEICATION
LN.CNT 2307

INCL INCEM: 426/602.000

INCES: 426/417.000; 210/149.000; 426/480.000; 426/609.000; 426/648.000;
426/608.000; 366/145.000; 366/147.000

NCL NCEM: 426/602.000

NCES: 210/149.000; 366/145.000; 366/147.000; 426/417.000; 426/480.000;
426/608.000; 426/609.000; 426/648.000

IPC IPCI A23D0007—005 [I,A]; A23D0007—02 [I,A]; A23D0007—04 [I,A];
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A2340001—29 [I,A]; 301F0015—06 [I,A]; A23L0001—33 [I,A];
A2340001—326 [I,A]; 301D0021—30 [I,A]

IPCR A2330007—005 [I,A]; A23D0007—02 [I,A]; A23D0007—04 [I,A];
A2340001—29 [I,A]; A23L0001—326 [I,A]; A23L0001—33 [I,A];
30130021—30 [I,A]; 301F0015—06 [I,A]

CAS INDEXING IS AVAILARLE FOR THIS PATENT.

L4 ANSWER 18 OF 27 JSPATFULL on STN
AN 2006:254989 USPATFULL
TI Na:ural astaxan:hin extrac: reduces dna oxidation

IN Chew, Boon P., Pullman, WA, UNIlED S1A_ES
Park, Jean Soon, Pullman, WA, UNIlED S_A1ES

PI Us 20060217445 A1 20060928

AI Us 2004—565717 A1 20040726 (10)
W0 2004—US24314 20040726

20060123 PCT 371 date

PRAI Us 2003—490121P 20030725 (60)

DT Utility
FS APPEICATION
LN.CNT 1366

INCL INCEM: 514/690.000

INCES: 514/763.000; 514/560.000
NCL NCEM: 514/690.000

WCES: 514/560.000; 514/763.000
IPC IPCI A61K0031—12 [I,A]; A61K0031—015 [I,A]

IPCR A61K0031—12 [I,A]; A61K0031—015 [I,A]
CAS INDEXING IS AVAILARLE FOR THIS PATENT.

L4 ANSWER 19 OF 27 JSPATFULL on STN
AN 2006:227598 USPATFULL

TI Preventive or remedy for arthritis
IN Kamiya, Toshikazu, Ibaraki, JAPAN

Nakagiri, Ryusuke, Chapel Hill, NC, UNIlED SlAlES
PA Kyowa Hakko Kogyo Co., Ltd., Tokyo, JAPAN, 100—8185 (non—U.S.

corporation)
PI US 20060193962 A1 20060831

AI Us 2004—552526 A1 20040409 (10)
W0 2004—JP5115 20040409

20051011 PCT 371 date
PRAI JP 2003—107405 20030411

DT Utility
FS APPEICATION
LN.CNT 1047

INCL INCEM: 426/615.000
NCL NCLM: 426/615.000

IPC IPCI A23E0001—2l2 [I,A]
IPC? A2340001—212 [I,A]; A23K0001—14 [I,A]; A23K0001—16 [I,A];

A2340001—30 [I,A]; A61K0031—7008 [I,A]; A61K0031—726 [I,A];
A61<0036—00 [I,A]; A61K0036—185 [I,A]; A61P0019—02 [I,A]

CAS INDEXING IS AVAILARLE FOR THIS PATENT.

L4 ANSWER 20 OF 27 JSPATFULL on STN
AN 2004:209092 USPATFULL

TI Process for producing a plant extract containing plant powder
IN Sa<ai, Yasushi, Tsukuba—shi, JAPAN

Yo<oo, Yoshiharu, Sagamihara—shi, JAPAN
PI Us 20040161524 A1 20040819

US 7521079 32 20090421

AI US 2003—481519 A1 20031219 (10)
W0 2002—JP6226 20020621

PRAI JP 2001—188480 20010621

DT Utility
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FS APPEICATION
LN.CNT 1479

INCL INCEM: 426/655.000
NCL NCEM: 426/655.000

NCES: 426/433.000; 426/594.000; 426/597.000
IPC [7]

IPCI A2340001—28 [ICM,7]
IPCI—2 A2340001—28 [I,A]
IPCR A2340001—28 [I,A]; A23K0001—14 [I,A]; A23K0001—16 [I,A];

A2340001—30 [I,A]; A61K0036—185 [I,A]

L4 ANSWER 21 OF 27 USPATFULL on STN
AN 2004:209046 USPATFULL
TI Preventives or remedies for arthritis

IN Na<agiri, Rysuke, Tokyo, JAPAN
Kamiya, Toshikazu, Tsuchiura—shi, JAPAN
Suda, Toshio, Sunto—gun, JAPAN
Mi<i, Ichiro, Mishima—shi, JAPAN

PI Us 20040161478 A1 20040819

AI US 2003—480044 A1 20031209 (10)
W0 2002—JP5790 20020611

PRAI JP 2001—181947 20010615
JP 2002—70702 20020314

DT Utility
FS APPEICATION
LN.CNT 1301

INCL INCEM: 424/725.000
NCL NCLM: 424/725.000
IPC [7]

IPCI A61K0035—78 [ICM,7]
IPCR A21D0002—36 [I,A]; A21D0013—08 [I,A]; A23K0001—14 [I,A];

A23K0001—16 [I,A]; A23L0001—30 [I,A]; A61K0036—185 [I,A];
A61P0019—02 [I,A]; A61P0029—00 [I,A]

L4 ANSWER 22 OF 27 USPATFULL on STN
AN 2004:159281 USPATFULL

TI Liver funcion protecting or ameliorating agent
IN Sa<ai, Yasushi, Tsukuba—shi, JAPAN

Kayahashi, Shun, Tsukuba—shi, JAPAN
Hashizume, Erika, Tsukuba—shi, JAPAN

Na<agiri, Ryusuke, Tokyo, JAPAN
PI Us 20040122085 A1 20040624

US 7332522 32 20080219

AI Us 2003—473867 A1 20031003 (10)
W0 2002—JP3098 20020328

DT Utility
FS APPEICATION
LN.CNT 1146

INCL INCEM: 514/470.000

NCL NCEM: 514/457.000; 514/470.000
NCES: 514/470.000; 549/283.000

IPC [7]

IPCI A61K0031—365 [ICM,7]
IPCI—2 A61K0031—34 [I,A]; A61K0031—343 [I,A]
IPCR A61K0031—34 [I,A]; A23L0001—30 [I,A]; A61K0031—343 [I,A];

A61K0031—365 [I,A]; A61K0031—366 [I,A]; A61P0001—16 [I,A];

L4
AN
TI

C07D0307-88 [I,A]; C07D03ll—76 [I,A]
CAS INDEXING IS AVAILA ELE FOR THIS PAT 
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USPATFULL

 

2003:64375

 JSPATFULL on STN

ENT.

Processes for extracting carotenoids and for preparing feed materials
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IN <agan, Michael, Jerusalem, ISRAE.

3raun, Sergei, Zur Hadassa, ISRAEL
PI JS 20030044495 A1 20030306

JS 6818239 32 20041116

AI JS 2002—172747 A1 20020617 (10)

RLI Con:inuation of Ser. No. WO 2000—IL846, filed on 18 Dec 2000, UNKNOWN
PRAI GB 1999—30194 19991221

DT J:ility
FS APPEICATION
LN.CNT 526

INCL INCEM: 426/250.000
  

NCL NCEM: 426/429.000; 426/250.000
NCES: 426/250.000; 426/253.000; 426/43l.000; 426/478.000; 426/540.000

IPC [7]

IPCI A23E0001—27 ICM,7]
IPCI—2 A23E0001—28 ICM,7]; A23E0001—27 [ICS,7]
IPCR A23E0001—27 I,A]; A23E0001—275 [I,A]; C07C0403—00 [I,A];

C07C0403—24 I,A]; C093006l—00 [I,A]
CAS INDEXING IS AVAILARLE FOR THIS PATENT.

 

 
    

 

L4 ANSWER 24 OF 27 JSPATFULL on STN AN 2002:205917 USPATFULL

TI Liver function orotecting or improving agent
IN Na<agiri, Ryusu<e, Tsukuba—shi, JAPAN

 
Kamiya, Tosqikazu, Tsukuba—shi, JAPAN
Hashizume, Erika, Tsukuba—shi, JAPAN

Sa<ai, Yasushi, Inashiki—gun, JAPAN
Kayahashi, Shun, Tsukuba—shi, JAPAN

  
PI US 20020110605 A1 20020815

AI us 2001—10154 A1 20011210 (10)
PRAI JP 2000—375510 20001211

DT Utility
FS APPEICATION
LN.CNT 1786

INCL INCEM: 424/725.000
NCL NCLM: 424/725.000
TPC [7]

IPCI A61K0035—78 [ICM,7]

 

   
 

 

 
 

IPCR A21D0002—36 [I,A]; A21D0013—08 [I,A]; A23K0001—14 [I,A];
A23K0001—16 [I,A]; A23L0001—212 [I,A]; A23L0001—30 [I,A];
A61K0036—185 [I,A]; A61P0001—16 [I,A]

CAS INDEXING IS AVAILAELE FOR THIS PATENT.

L4 ANSWER 25 OF 27 JSPAT2 on STN
AN 2004:209092 USPAT2

TI Process for producing an extract of Hydrangea containing plant powder
IN Sa<ai, Yasushi, Tsukuba, JAPAN

Yo<oo, Yoshiharu, Sagamihara, JAPAN
PA Kyowa Hakko Kogyo Co., Ltd., Tokyo, JAPAN (non—U.S. corporation)
PI US 7521079 32 20090421

WO 2003000074 20030301

AI US 2002—481519 20020621 (10)
W0 2002—JP6226 20020621

20031219 PCT 371 date
PRAI JP 2001—188480 20010621

DT Utili:y
FS GRANTED 
LN.CNT 1371

INCL INCEM: 426/655.000

INCES: 426/594.000; 426/597.000; 426/433.000
NCL NCEM: 426/655.000

NCES: 426/433.000; 426/594.000; 426/597.000
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RLI
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DT

FS
LN.CNT
INCL

NCL

IPC

EXF 

CAS IND

IND

IPCI A23
IPCI—2 A23
IPCR A2330001—28

A2330001—30

426/597; 426/433;

30001—28
30001—28

 
4

SWER 26 OF 27
2004:159281 USPAT2

ICM, 7]
A]
A].

[LA];
26/594

[
[I
[I

USPAT2 on STN

A23K0001—14
A61K0036—l85

[I,A]; A23K0001—l6
[I,A]

[LA];

Liver function protecting or ameliorating agent
Tsu
is

T

Yasushi,
Shun,

Sa<ai,

Kayahashi,
Hashizume, Erika,

Na<agiri, Ryusuke,
Kyowa Hakko Kogyo C
US 7332522
WO 2002080904
US 2002—473867
WO 2002—JP3098

 
  

JP 2001—106600

Utili:y
GRANTED
1099
INC4M:
INC4S:
NC4M:
NCuS:
IPCI
IPCI—2
IPCR

 

514/457.
514/470.

514/457.000;
514/470.000;
A61K003l—365
A61K003l—34
A61K003l—34
A61K003l—365
C07D0307— 88

549/283, 549/290;
EXING IS AVAIT.A%T.

000

000;
 

 

5..|
*.  
 

 SWER 27 OF 27
2003:64375 USPAT2
Processes for extra

<agan, Michael,
3raun, Sergei,
Fermeqtron Ltd.,
JS 6818239
JS 2002—172747
Con:i
GB 1999—30194

:ili:y
RAVTED

 

  J
G
5
IWC_4M:
IWC4S:
NC4M:
NCuS:

[7]
IPCI
IPCI—2
IPCR

426/429.
426/431.
426/429.
426/250.

000

000;
000;
000;

  
 

A2330001—27
A2330001—28
A2330001—27
C07C0403—24

426/807; 426/250;
426/478; 426/540;
EXING IS AVAILA3L

 
4
4-—u

*.   
 

Jerusalem,
Zur Hadassa,

Jerusalem,

duation of Ser.

JAPAN
JAPAN

kuba,
ukuba,
sukuba, JAPAN

Tokyo, JAPAN
0. Ltd.,

20080219
20021017
20020328
20020328
20031003
20010405

32 

549/283.000
514/470.000
549/283.000

[ICM,7]
[LA];
[LA];
[LA];

[LA];

49/307;
 

JSPAT2 on STN

cting carote
ISRA. 

_‘4

Tokyo,

A61K003l—343
A23L0001—30

A61K003l—366
C07D0311—76

549/289;
FOR THIS PAT

 

ISRA.

32 20041116
20020617

No.

19991221

426/478.000;
426/250.000

426/253.000;

ICM, 7]
ICM, 7];

A]; A23
[1,A]; C09

26/253;
24/439;

[
[
[I

 

 

JAPAN (non—U.S. corporation)

(10)

PCT 371 date

[I,A]
[LA];

[LA];
[I,A]

514/457;

A61K003l—343
A61P0001—l6

[LA];
[LA];

514/470
ENT.

noids and for preparing feed materials

 

 
_‘4
_‘4

ISRA.. (non—U.S. corporation)
 

WO 2000—IL846,

A23L0001—27
30001—275
30061—00

426/635;
424/451

FOR THIS PAT

(10)
filed on 18 Dec 2000

426/250.000; 426/253.000; 426/540.000

426/431.000; 426/478.000; 426/540.000

[ICS,7]
[I,A]; C07C0403—00

[IIA]

426/425;

[LA];

426/429; 426/430; 426/431;

ENT.
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=> d his:

(bI.E 'HO E' ENTERED A1 15:15:33 ON 03 JAN 2012)

INDEX 'ADISCTI, ADISINSIGIT, ADISNEWS, AGRICOEA, ANA3STR, ANTE, AQUA.INE,
AQUASCI, EIOENG, EIOSIS, EIOTECHAES, EIO.EC{DS, EIOTECHNO, CA3A, CAPEUS,
CEAEA—VTE, CIN, CONFSCI, CROP3, CROPU, DDb3, DDbJ, DGENE, DISSA3S, DRUGB,
DRUGU, E EAL, EMEASE, ESEIOEASE, ...' EN.ERED A1 15:15:4 ON 03 JAN 2012

SEA KRIL. AND OIE AND EAL AND SJPERCRITICAL(P)EXTRACT? AND SOL

0* FI.E ADISNEWS
0* bI.E ANIE

0* FI.E AQUA.INE
0* bI.E EIOENG
0* bI.E EIO_ECHAES
0* bI.E EIO_ECHDS
0* bI.E EIO_ECHNO
0* bI.E CEARA—VIE
0* FI.E CIN
0* FI.E FOMAD
0* FI.E FROSTI
0* FI.E FSTA
1 bI.E IbIPA.

0* bI.E KOSME.
0* FI.E NTIS
0* FI.E PASCAL

28 bI.E USPA_bULL
4 bI.E USPA_2
0* bI.E WAIER
1 FI.E WPIDS
1 FI.E WPINDEX

L1 QUE KRILL AND OIL AND EA. AND SUPERCRITICAL(P)EXTRACT? AND SOL

FILE 'IFIPAT, USPATFULE, USPA12' ENIERED A1 15:19:01 ON 03 JAN 2012
E2 33 S E1

E3 32 DUP REM L2 (1 DJPLICAIE REMOVED)
E4 27 S E3 AND DIOXIDE

=> "ogoff
ALL L# QUERIES AND ANSWER SEIS ARE DELETED A1 LOGObh

LOGOFF? (Y)/N/HOED:y
COST IN U.S. DOLEARS SINCE bILE TOTAL

ENTRY SESSION
bULL ESIIMA_ED COSI 43.57 47.51

SIN INIERNA.IONAL LOGOFF AT 15:21:58 ON 03 JAN 2012   

Connecting via Winsock to STN at pto—stn on port 23

Welcome to STN International!

LOGINIDzssspt189dxw

PASSWORD:  
TERMINAL  ( ENi  ER 1, 2, 3,
 

OR

 Enter X:X

?):2
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* * * * * * * * * * Welcome to STN International * * * * * * * * * *

 \EWS 1 FER 1 Instructor—led and on—demand STN training options available
from CAS

\EWS 2 AJG 01 CA Sections Added to ACS Publications Web Editions
Platform

\EWS 3 AJG 16 INPADOC: Coverage of German Patent Data resumed,
enhanced legal status

 

 

 

    
     

   
 

 
       

 
  

  
 

 
 

\EWS 4 AJG 18 Upgrade now to STN Express, Version 8.5
\EWS 5 SEP 01 CAS Journal Coverage Now Includes Ahead—of—Print

Articles for More Tnan l00 Journal Titles

\EWS 6 SEP 01 Older Versions of STN Express to be Discontinued
Beginning in March 2012

\EWS 7 SEP 09 JSAN Database Updates Offer Superior Currency on STN(R)
\EWS 8 SEP 26 STN Adds Canadian Paten: Full—text Database — CANPATFULL
\EWS 9 SEP 26 GEOREb and ENCOMPLIT da:abases were reloaded on

September 24, 2011.
\EWS l0 SEP 26 Joda:es :0 :he IFIPAT/IFIUD3/IFICD3 databases have resumed.

\EWS l1 SEP 26 ECLA .hesaurus in CA/CAolus Improves Patent Searching on STN
\EWS l2 SEP 26 Access AJPATFULE and CANPATFULL da:abases with STN Viewer

\EWS l3 OCT 26 New STN Revolutionizes Patent Searching for Professionals
\EWS l4 DEC 1 CA/CAplus Now Inc’udes Examiner Ci:ations for Japanese Patents
\EWS l5 DEC 1 CAS Expands Global Paten: Coverage — Intellectual Property

Corporation of a’aysia Recomes 62nd Authority on CA/CAplus
\EWS l6 DEC 5 STN on tne Web Enhancements Include Compatibility with

icrosof: Windows 7
\EWS 7 DEC 14 Removal of ITRD and PATIPC databases from STN
\EWS 8 DEC 15 Rolled—uo IPC Core Codes Removed from IPC Reclassifications in

Patent Databases on STN

\EWS l9 JAN 12 S:ructure Graphics Have Been Added to Abstracts for
.ARPAT and CA/CAplus on STN

\EWS 20 JAN 15 Online Access to Very Large Chemical Structure Images
Enhanced on STN

\EWS 21 JAN 26 IFICLS Uodates Resume on STN

\EWS 22 JAN 31 EDLINE Reload — Uodated MeSH Vocabulary and Two New
Fields on STN

\EWS 23 FER 1 INPADOC Databases Enhanced with Japanese Patent

  
  

Classifications, Current U.S. Classification and Japanese
Legal Status.

\EWS 24 FE? 3 Access More Than 32,000 Harmonized Tariff Codes Now in
CiEMLIST on STN

\EWS 25 FE? 13 PCTFU-- Documents with Non—Latin Filing Language Enhanced
wi:h English Macnine Translations

26 FH' 28 REACH .ist of Registered Substances Now in CHEMLIST on STN
27 .AR 12 RTECS Database on STN Enhanced with Aquatic and In Vitro

Exoosure Toxicity Data
\EWS 28 .AR 12 .ARPAT Database Enhanced with Additional Markush 3ackfile

Conten: for STN
\EWS 29 .AR 19 The IMOBILITY and 2MOBILITY databases were reloaded on

 

   

   / L*.i E U)
u JJ  

 / Lu2 U)     
  

   
   

 

arcn 18, 2012
\EWS 30 .AR 19 STN Adds Chinese Paten: Full Text Database — CNFULL
\EWS 31 .AR 19 Ge: :he Content You Need Sooner with ePub Ahead of Print

Records Available in EDLINE on SIN!

\EWS 32 .AR 30 NAPRALERT Updated wi:n More Natural Products Information
\EWS 33 APR 9 CAS Exoands Global Pa:ent Coverage — The Eurasian Patent

Organization 3ecomes 63rd Authority on CA/CAplus
\EWS 34 APR l6 DWPI Database (WPINDEX, WPIDS, WPIX) Enhanced with

Numerical Prooerty Search Feature
35 APR 23 RSS Delivery for STN Alerts (SDIs) is Now Available on STN
36 .AX 9 INIS, RARS and GMELIN97 Databases Removed from STN
37 .AX 21 Reload of FSTA Da:abase

   

 
 

/ Lu2 U)  
/ Lu2 U)   

 

   
 

  / Lu2 U)
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NEWS 38 .AY 21 Searcq DOIs in CA/CAplus on STN
NEWS 39 .AY 23 Get :1e Latest Version of S.N Express, Version 8.5.1!

NEWS EXPRESS 23 MAY 2012 CURRENT WINDOWS VERSION IS V8.5.1,
AND CURRENT DISCOVER bILE IS DA_ED 19 APRIL 2012.

NEWS {OURS STN Operating Hours Plus Helo Des< Availability
NTWS .OGIN Welcome Banner and News Items

NEWS TRAINING Find ins:ructor—led and self—directed training opportunities

Eq:er NEWS fol’owed by :he item number or name to see news on that
soecific topic.

All use of STN is subject to the provisions of the STN customer
agreement. This agreement limits use to scientific research. Use

**************STNColumbus

 
for software development or design,
gateways,

implementation of commercial
or use of CAS and STN data in the building of commercial

products is prohibited and may result in loss of user privileges
and other penalties.

 
bI T  *. 'HOM.  fiNl ER  
 

=> index bioscience 
 

 

  
 

 
  
 

    
 

   

 

‘k 7‘:

ED A1 14:50:46 ON 29 MAY 2012

 

‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k

 
  
 

  

 
 

  
 
 

 
 
 

       
 

     
  

  
  

 
        

       
 
 

 

COST IN U.S. DOELARS SINCE bIL« TOTAL
ENTRY SESSION

bUL. fisiIMAifiD COSl 0.24 0.24

INDEX 'ADISCTI, ADISINSIGHT, ADISNEWS, AGRICOEA, ANA3S_R, ANlE, AQUA.INE,
AQUASCI, RIOTNG, RIOSIS, RIOTECHARS, RIO_EC{DS, RIOTECINO, CA3A, CAPLUS,
CEARA—VTE, CIN, CONFSCI, CROP3, CROPU, DDb3, DDbJ, DGENE, DISSA3S, DRUGB,
DRUGU, T 1A., EMRASE, ESRIORAST, ' EN_ERED A. 14:51:15 ON 29 .AY 2012

56 bILES IN _Hfi bI-fi .ISl IN SlNINDEX

Enter SE. DE.AIL ON to see search :erm postings or :0 view
search error messages that display as 0* with SE1 DETAIL Orb. 

 
    

 
    
 
 
 
          
 
 
 

  
 
 
 
 
 
   
 
 

 

 
 
 

  
 

    

=> s krij

extract?(p)krill(o)oiu
0* FI.E ADISNEWS
0* bI-fi AN_«

0* FI.E AQUA.IN?
0* bI.« RIOENG
0* bI-fi 3IO.ECHA3S
0* bI.« RIO_ECHDS
0* bI.« RIO_ECHNO
0* bI-fi CEAEA—Vl?
0* FI.E CIN

29 EILLS SEARCIED...
0* FI.E FOMAD
0* FI.E FROSTI
3 bI-fi ItIPA.
0* bI-fi KOSME.
0* FI.E NTIS
0* FI.E PASCAL
9 bI-fi USPA_bULL

50 EILLS SEARCIED...
3 bI-fi USPA_2
0* bI-fi WAlfiR

  
 
 

 
 

.l and oil and cook? and dry?(p)krill a
 
1d krill(p)meal and
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4 FI-E WPIDS
4 FI.E WPINDEX  

 

    

5 bI-ES HAVE ONE OR MORE ANSWERS, 56 FILES SEARCHED IN STNINDEX       
    

   L1 QUE KRILL AND OIL AND COOK? AND DRY?(P)KRILL AND <RILL(P)MEAL AND EXTRACT?
(P)KRI..(P)OIL

J.
  
 

  
=> file ifipat usoatfull uspat2   

  
  

   
COST IN U.S. DO--ARS SINCE FILE TOTAL

ENTRY SESSION
EU.. ESlIMA_ED COSl 1.48 1.72  
 

  bI-E 'IbIPA.’ ENlERED A1 14:52:35 ON 29 MAY 2012

COPYRIGHT (C) 2012 IFI CLAIMS(R) Patent Services (IFI)

 
  

 
FI.E 'JSPA_bUL.' ENlERED A1 14:52:35 ON 29 MAY 2012

CA INDEXING COPYRIGiT (C) 2012 AMERICAN CHEMICA. SOCIE_Y (ACS)

 
  

 
        FI.E 'JSPA_2' ENlERED A1 14:52:35 ON 29 MAY 2012

CA INDEXING COPYRIGiT (C) 2012 AMERICAN CHEMICA. SOCIE_Y (ACS)

  
          

=> s 11
L2 15 L1

=> dup rem 12
PROCESSING COMP.E1ED bOR L2

L3 13 DUP REM L2 (2 DUPLICAIES REMOVED)

    
 

 

     
 

=> d 13 1—13
 

           
    

    
  

       
   

  
 

 

   

 

L3 ANSWER 1 OF 13 IFIPAT COPYRIGHT 2012 IFI on STN DUPLICA_E 1

AN 12887434 IFIPAT;IFIUD3;IFICD3
TI SO-VENl—bREE PROCESS FOR OBIAINING PHOSPHOLIPIDS AND NEU_RAL ENRICHED

KRI.- OILS

IN Sclabos Ka:evas Dimitri (CL); Toro Guerra Raul R (CL); Chiong Lay Mario M
(C4)

PA THAROS LTD CL
EONZA LTD CH

(50035)
PI JS 20110224450 A1 20110915

AI JS 2011—96644 20110428 (13)
RLI WO 2009—I37269 20091030 CONTINUATION—IN—PART PENDING
FI JS 20110224450 20110915

3T Jtility; Patent Application — First Publication
FS CHE ICAL

APPEICATION
ED En:ered STN: 21 Oct 2011

Las: Updated on STN: 13 Jan 2012
CLMN 25

L3 ANSWER 2 OF 13 USPAT2 on STN
AN 2007:272601 USPAT2

TI Gels, gel composites, and gel articles
IN Chen, Joqn Y., Hi”sborough, CA, UNIIED SlAlES
PA Applied Elastomerics, Inc., South San Francisco, CA, UNIIED SlAlES (U.S.

corporation)
PI US 7930782 32 20110426

AI US 2007—810584 20070605 (11)

RLI Continuation—in—part of Ser. No. US 2007—787257, filed on 12 Apr 2007,
Pat. No. US 7661164 Continuation—in—part of Ser. No. US 2004—912464,
filed on 4 Aug 2004, Pat. No. US 7226484 Continuation—in—part of Ser.
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No. US 2002—420489, filed on 21 Apr 2002, Pat. No. US 7222380
Continuation—in—part of Ser. No. US 2003—420492, filed on 21 Apr 2003,
Pat. No. US 7344568 Continuation—in—part of Ser. No. US 2000—721213,
filed on 21 Nov 2000, Pat. No. US 6867253

DT Utili:y
FS GRANTED
LN.CNT 5886

INCL INCEM: 005/655.500

INCES: 005/636.000; 005/652.000; 005/654.000; 005/909.000; 602/041.000;
602/061.000; 602/062.000; 602/063.000; 623/016.110; 623/020.140;
623/021.110; 623/023.400; 623/027.000; 623/033.000; 623/036.000;
524/270.000; 524/284.000; 524/490.000; 524/491.000; 524/549.000;
524/571.000; 524/575.000; 521/050.000; 521/054.000; 521/139.000;
521/140.000; 521/148.000

NCL NCEM: 005/655.500; 525/240.000
NCES: 005/636.000; 005/652.000; 005/654.000; 005/909.000; 521/050.000;

521/054.000; 521/139.000; 521/140.000; 521/148.000; 524/270.000;
524/284.000; 524/490.000; 524/491.000; 524/549.000; 524/571.000;
524/575.000; 602/041.000; 602/061.000; 602/062.000; 602/063.000;
623/016.110; 623/020.140; 623/021.110; 623/023.400; 623/027.000;
623/033. 000; 623/036.000

 
 

 

  
   

 
 

 

    
  

   
 

 
 

 
   
 

  
  

  
 

  

IPC IPCI C08L0023— 16 [I,A]
IPCI—2 329C0067— 20 [I,A]; 36030021— 26 [I,A]; A61F0002—80 [I,A];

360K0028—00 [I,A]; A47C0007— 00 [I,A]
IPCR 329C0067— 20 [I,A]; A47C0007— 00 [I,A]; A61F0002—80 [I,A];

360K0028— 00 [I,A]; 36030021— 26 [I,A]
CAS IND.EXING IS AVAITA3T« FOR THIS PATENT.

L3 ANSWER 3 OF 13 USPATFULL on STN
AN 2010:256169 USPATFULE
TI PHOSPiOLIPID AND PROlfiIN 1A3LEIS

IN Tilse:h, Snorre, 3ergen, NORWAY
Hoem, Nils, Oslo, NORWAY

PA AK3R 3IOMARIN3 ASA, Oslo, NORWAY (non—U.S. corporation)
PI US 20100227792 A1 20100909

AI US 2010—711822 A1 20100224 (12)
PRAI US 2009—155758P 20090226 (61)

DT Utility
FS APPLICATION
LN.CNT 3112
INCL INCLM: 514 2

NCL NCEM: 514/005.500
NCES: 514/691.000

IPC IPCI A61K0038— 02 [I,A]
IPCR A61K0038— 02 [I,A]

CAS INDEXING IS AVAI.A3T.? FOR THIS PATENT.

L3 ANSWER 4 OF 13 USPATFULL on STN
AN 20l0:255355 JSPATFULL
TI LOW VISCOSITY PHOSPHOEIPID COMPOSITIONS

IN Tilse:h, Snorre, 3ergen, NORWAY
PA AK3R 3IOMARIN3 ASA, Oslo, NORWAY (non—U.S. corporation)
PI US 20100226977 A1 20100909

AI US 2010—711553 A1 20100224 (12)

RLI Coqtiquation—in—part of Ser. No. US 2008—201325, filed on 29 Aug 2008,
PENDING

PRAI US 2009—155767P 20090226 (61)
US 2007— 968765P 20070829 (60)

DT U:ili:y
FS APPLICATION
LN.CNT 2394

INCL INCLM: 424/456.000
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INCLS: 426/601.000; 426/417.000; 514/078.000
NCL NCEM: 424/456.000

NCES: 426/417.000; 426/601.000; 514/078.000
IPC IPCI A61K0031—685 [I,A]; A23D0009—00 [I,A]; A23D0009—02 [I,A];

A61K0009—48 [I,A]; A61P0009—00 [I,A]; A61P0019—00 [I,A];
A61P0029—00 [I,A]

IPCR A61K0031—685 [I,A]; A23D0009—00 [I,A]; A23D0009—02 [I,A];
A61K0009—48 [I,A]; A61P0009—00 [I,A]; A61P0019—00 [I,A];
A61P0029—00 [I,A]

CAS INDEXING IS AVAILARLE FOR THIS PA_EN1.

L3 ANSWER 5 OF 13 IFIPAT COPYRIGHT 2012 IFI on STN DUPLICATE 2

AN 12061067 IFIPAT;IFIUD3;IFICD3
TI ETiOD FOR MAKING KRIL. MEAL

IN {os:mark Oistein (NO); Tilsetq Snorre (NO)
PA A<er 3ioMarine ASA NO (79725)
PI JS 20090061067 A1 20090305

AI JS 2008—201325 20080829 (12)
PRAI JS 2007—968765P 20070829 (Provisional)
FI JS 20090061067 20090305

DI Jtility; Patent Application — First Publication
FS CHEMICAL

APPEICATION
ED LUZGIGd SIN: 10 Mar 2009

Eas: Updated on SIN: 9 Apr 2009
CLMN 51

L3 ANSWER 6 OF 13 USPATFUEL on STN
AN 2008:312554 USPATFULE
TI EIOEFEECIIVE KRIL. OI. COMPOSITIONS

IN Bruneim, Inge, Volda, NORWAY
Griinari, Mikko, Espoo, FINLAND
Tilse:1, Snorre, 3ergen, NORWAY
3a11i, Sebastiano, Cagliari, ITALY
C011, Jeffrey Stuart, Camperdown, AUSTRALIA
anciqelli, Daniele, Orsta, NORWAY

PA AKRR RIOMARINE ASA, Oslo, NORWAY (non—U.S. corporation)
PI JS 20080274203 A1 20081106

AI JS 2008—57775 A1 20080328 (12)
PRAI JS 2007—920483P 20070328 (60)

JS 2007—975058P 20070925 (60)
JS 2007—983446P 20071029 (60)
JS 2008—24072P 20080128 (61)

DT Jtility
FS APPEICATION
LN.CNT 2199

INCL INCEM: 424/522.000

INCES: 514/121.000; 514/078.000; 514/114.000; 426/601.000
NCL NCEM: 424/522.000

NCES: 426/601.000; 514/078.000; 514/114.000; 514/121.000
IPC IPCI A61K0035—56 [I,A]; A61K0031—661 [I,A]; A61K0031—685 [I,A];

A61P0003—02 [I,A]; A23D0009—00 [I,A]; A61K0031—66 [I,A]
IPCR A61K0035—56 [I,A]; A23D0009—00 [I,A]; A61K0031—66 [I,A];

A61K0031—66" [I,A]; A61K0031—685 [I,A]; A61P0003—02 [I,A]
CAS INDEXING IS AVAILARLE   FOR THIS PATENT. 

 

  
     

  
L3 ANSWER 7 OF 13 USPATFUEL on STN
AN 2007:272601 USPATFULE

TI Gels, gel composites, and gel articles
IN Chen, John Y., Hi”sborough, CA, UNIlED SlAlES
PI US 20070238835 A1 20071011

US 7930782 32 20110426 
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AI US 2007— 810584 A1 20070605 (11)

RLI Con:i1uatio1— in—part of Ser. No. US 2007—787257, filed on 12 Apr 2007,
PENDING Con:inuation— i1—part of Ser. No. US 2004—912464, filed on 4 Aug
2004, GRANTED, Pat. No. US 7226484 Co1ti1ua:ion— in—part of Ser. No. US
2003—613567, fi-.ed on 2 Jul 2003, GRANT.ED, Pat. No. US 7093316

Con:i1uatio1— in—part 0: Ser. No. US 2003—420489, fi1ed on 21 Apr 2003,
GRAN_1D, Pa:. No. US 7222380 Continua:io1— i1—part of Ser. No. US
2003—420487, fi-.ed on 21 Apr 2003, GRAN.1D, Pat. No. US 7193002
Con:i1uatio1—in—part 0: Ser. No. US 2003—420488, fi1ed on 21 Apr 2003,
GRAN_1D, Pa:. No. US 7..34929 Continua:io1—i1—part of Ser. No. US
2003—420490, fi-.ed on 21 Apr 2003, GRAN. 1D, Pat. No. US 7105607
Con:i1uatio1—in—part 0: Ser. No. US 2003—420491,fi1ed on 21 Apr 2003,
GRAN..1D, Pa:. No. US 7093599 Continua:io1—i1——part of Ser. No. US
2003—420492, fi1ed on 21 Apr 2003, PENDING Continua:ion—in—part of Ser.
No. US 2003—420493, fi1ed on 21 Apr 2003, GRANTED, Pat. No. US 7067583
Con:i1uatio1—in—Oart of Ser. No. US 2004— 896047, :i1ed on 22 Jul 2004,

PENDING Con:inua:ion— i1——part of Ser. No. US 2002—273828, filed on 17 Oct
2002, GRANT1D, Pat. No. US 6909220 Co1ti1ua:ion— i1—part of Ser. No. US
2002—334542, filed on 31 Dec 2002, GRANTED, Pat. No. US 7159259
Con:i1uatio1— in—oart 0: Ser. No. US 2002— 299073, fi1ed on 18 Nov 2002,

A3ANDONED Conti1uation— in—part of Ser. No. JS 2002—199364, filed on 20
Jul 2002, GRANTED, Pat. No. US 6794440 Continuation—in—part of Ser. No.
US 2002— 199361, filed on 20 Jul 2002, GRANTED, Pa:. No. US 7134236
Con: i1uatio1— in—oart of Ser. No. US 2002—199362, fi1ed on 20 Jul 2002,

GRAN_1D, Pa:. No. US 7208184 Continuatio1—i1—part of Ser. No. US
2002—199363, fi1ed on 20 Jul 2002, GRANTED, Pat. No. US 7108873
Con:i1uatio1—in—Oart of Ser. No. US 2000—721213, fi1ed on 21 Nov 2000,

GRAN. .1D, Pa:. No. US 6867253 Continuatio1— i1——part of Ser. No. US
1998—130545, fi1ed on 8 Aug 1998, GRANTED, Pat. No. US 6627275
Con:i1uatio1—in—Oart of Ser. No. US 1999—230940, fi1ed on 3 Feb 1999,

GRAN. .1D, Pa:. No. US 6161555 Continuatio1— i1—part of Ser. No. US
1997— 863794, filed on 27 May 1997, GRANTED, Pat. No. US 6117176

 

 
 

 

 
  

 
       

 
 

 

 
 

  
  
 

 

 

 

 

           
PRAI JP 2003— 204428 20030731

WO 1994—US4278 19940419
WO 1994—US7314 19940627

DT Utility
FS APP1ICATION
LN.CNT 5757

INCL INC1M: 525/240.000

NCL NC1M: 005/655.500; 525/240.000
NC1S: 005/636.000; 005/652.000; 005/654.000; 005/909.000; 521/050.000;

521/054.000; 521/139.000; 521/140.000; 521/148.000; 524/270.000;
524/284.000; 524/490.000; 524/491.000; 524/549.000; 524/571.000;
524/575.000; 602/041.000; 602/061.000; 602/062.000; 602/063.000;
623/016.110; 623/020.140; 623/021.110; 623/023.400; 623/027.000;
623/033.000; 623/036.000

IPC IPCI C08L0023—16

 
 

 
    

  
 

   
 

 
  

 

[

IPCI—2 329C0067—20 [I,A]; 360R0021—26 [I,A]; A61F0002—80 [I,A];
360K0028—00 [I,A]; A47C0007— 00 [I,A]

IPCR 329C0067— 20 [I,A]; A47C0007— 00 [I,A]; A61F0002—80 [I,A];
360K0028— 00 [I,A]; 360R0021— 26 [I,A]

CAS IND.EXING IS AVAITA3TE FOR THIS PATENT.

L3 ANSWER 8 OF 13 USPATZ 0n STN
AN 2004:24434 USPAT2

TI Gelatinous food elastomer composi:ions a1d articles for use as fishing
bait

IN Chen, Jo1n Y., Pacifica, CA, UNI11D S1A11S

PA Applied Elastomerics, Inc., South San Francisco, CA, UNI11D S1A11S (U.S.
corporation)

PI US 7208184 32 20070424

AI US 2002—199362 20020720 (10)
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DT Utili:y
FS GRANTED
LN.CNT 4932

INCL INCEM: 426/001.000

INCES: 043/042.000; 043/042.240; 424/084.000
NCL NCEM: 426/001.000

NCES: 043/042.000; 043/042.240; 424/084.000
IPC IPCI A23E0001—00 [ICM,7]

IPCI—2 A23E0001—00 [I,A]

 

 

 

 
    

 

  

  
 

 

   

  
IPCR A23E0001—00 [I,A]; A01K0085—01 [I,A]; A01K0097—04 [I,A]

EXF 426/1; 043/42; 043/42.24; 424/84
CAS INDEXING IS AVAILAELE FOR THIS PATENT.

E3 ANSWER 9 OF 13 USPAT2 on STN
AN 2004:24385 USPAT2

TI Gelatinous food elastomer composi:ions and articles
IN Chen, Joan Y., Pacifica, CA, UNIlED SlAlES

PA Applied Elastomerics, Inc., South San Francisco, CA, UNIIED SIAIES (U.S.
corooration)

PI US 7108873 32 20060919

AI US 2002—199363 20020720 (10)

RLI Con:inuation—in—part of Ser. No. US 2001—721213, filed on 21 Nov 2001,
Pat. No. US 6867253 Con:inuation—in—part of Ser. No. US 2001—896047,
filed on 30 Jun 2001, PENDING Continuation—in—part of Ser. No. US
1999—421886, filed on 5 Oct 1999, AEANDONED Continuation—in—part of Ser.
No. US 1999—285809, filed on 1 Apr 1999, AEANDONED Continuation—in—part
of Ser. No. US 1999—274498, filed on 23 Mar 1999, Pat. No. US 6420475

Continuation—in—part of Ser. No. US 1998—130545, filed on 8 Aug 1998,
Pa:. No. US 6627275 Continuation—in—part of Ser. No. US 1997—984459,
filed on 3 Dec 1997, Pat. No. US 6324703 Continuation—in—part of Ser.
No. WO 1997—US17534, filed on 30 Sep 1997, Pat. No. WO 6161555
Continuation—in—part of Ser. No. US 1997—909487, filed on 12 Jul 1997,
Pa:. No. US 6050871 Continuation—in—part of Ser. No. US 1997—863794,
filed on 27 May 1997, Pat. No. US 6117176 Continuation—in—part of Ser.
No. US 1996—719817, filed on 30 Sep 1996, Pat. No. US 6148830
Continuation—in—part of Ser. No. US 1996—665343, filed on 17 Jun 1996,
PENDING Continuation—iq—part of Ser. No. US 1996—612586, filed on 8 Mar
1996, Pat. No. US 6552109 Continuation—in—part of Ser. No. US
1995—581191, filed on 29 Dec 1995, Pat. No. US 5760117

Continuation—in—part of Ser. No. US 1995—581188, filed on 29 Dec 1995,
AEANDONED Continuation—in—part of Ser. No. US 1995—581125, filed on 29
Dec 1995, Pat. No. US 5962572 Continuation—in—part of Ser. No. US
1994—288690, filed on "1 Aug 1994, Pat. No. US 5633286
Continuation—in—part of Ser. No. WO 1994—US7314, filed on 27 Jun 1994,
Pat. No. WO 5868597 Continuation—in—part of Ser. No. WO 1994—US4278,
filed on 19 Apr 1994, Pat. No. WO 6033383
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TI Protein and lipid sources for use in aquafeeds and animal feeds and a
process for their preparation; Subjecting oilseed to heat treatment to
reduce concentration of antinu:ritional components to obtain heat—treated
seed; dehulling seed to produce a meat fraction, a hull fraction or a
mixture; cold pressing to obtain plant oils andm meals

IN Shand Ian (CA); Cairns Robert E (CA); Higgs David (CA)
PA Canada Fisheries and Oceans Minister of CA (51835)
PI US 6955831 32 20051018 (CITED IN 002 LAIER PA_ENiS)

US 20030072866 A1 20030417

AI US 2002—76499 20020219 (10)
RLI US 2000-566728 20000509 CONTINUATION—IN—PART AEANDONED
PRAI CA 2001—2334745 20010213

WO 2001—CA663 20010508
CA 2001—2351903 20010626

FI JS 6955831 20051018
JS 20030072866 20030417

3T Jtili:y; Granted Patent — Utility, with Pre—Grant Publication
FS CHEMICAL

GRANTED
ED En:ered STN: 19 Oct 2005

East deated on STN: Jan 2011
RN 012837 MFN: 0842

CLMN 32
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AN 2004:24434 USPATFULL

TI Gelatinous food elastomer composi:ions and articles for use as fishing
bait

IN Chen, John Y., Pacifica, CA, UNIlED SlAlES
PI US 20040018272 A1 20040129

US 7208184 32 20070424

AI US 2002—199362 A1 20020720 (10)

DT Utility
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NCL NCEM: 426/001.000
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PI US 20040018223 A1 20040129
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AI US 2002—199363 A1 20020720 (10)

DT Utility
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NCL NCEM: 426/001.000; 424/439.000
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A23L0001—325 [I,A]; A61K0047—00 [I,A]
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TI Process for making dried powdery and granular krill
IN Yoshitomi, 3unji, Tokyo, JAPAN

Shigematsu, Yoshiaki, Tokyo, JAPAN
PA NIPPON SUISAN KAISHA, LTD., Tokyo, JAPAN (non—U.S. corporation)
PI Us 20030113432 A1 20030619

AI US 2002—283063 A1 20021030 (10)

RLI Con:inuation of Ser. No. US 2001—807953, filed on 25 Apr 2001, PENDING
PRAI JP 1998—311730 19981102

DT Utility
FS APPlICATION
LN.CNT 481

INCL INClM: 426/643.000
 

NCL NCLM: 426/643.000
IPC [7]

IPCI A23l0001—325 [ICM,7]
IPCR A2330004—03 [I,A]; A23L0001—325 [I,A]; A23L0001—326 [I,A];

A2340001—33 [I,A] 
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TI Process for making dried powdery and granular krill
A3 A dried powdery and granular krill product containing all components

of kri”. The proteolytic enzymes originally contained in krill
 

 materials are perfectly disabled. The product is produced by a process
including only heating as means for denaturing protein and disabling the
proteolytic enzymes originally contained in krill materials. The
product is produced by a process including no chemicals treatment to
remove water and disable or inactivate the proteolytic enzymes in any
production steps, and generating no wastewater. The production process
comprises the steps of lightly dehydrating kri”, coarsely crushing
the krill, and drying the coarsely crushed kri” under heating.
Thus, water is removed from tne krill by only heating, and degradation
of the lipid in the krill product is prevented without using an
anti—oxidant. Application fields are enlarged and the oreservation
characteristic is improv d. Tn so call d z ro mission. .

SUMM [0002] The present invention relates to a dried powdery and granular
krill product which contains all components of krill and in which
lipid degradation is sufficiently prevented with no need of an
anti—oxidant.

SUMM [0004] Krill are animal plank:on living primarily in :ne Arctic and
Antarctic Oceans, and about 80 kinds of krill have been known up to
date. Of those many kinds of <rill, Antarctic Krill (Euphasia
superba) living in :he Antarc:ic Ocean are found in abundance as one of
natural resources. Therefore, survey of the resource and development of
the method of catching the krill have been extensively conducted in
the period of 1970 :o 1985, including studies for developing methods of
processing the kri” to be useful in practical applica:ions.

SUMM [0005] Krill are comparable to fish, flesh and fowl in point of
nutritive value, bu: there are severa’ prob’ems in processing the
krill for practical applications. One of the problems is that krill
lose freshness in snort time. If kril’ are ’eft to stand after being
caught, the heads and chests of the krill start changing into black
color in 1—2 hours even at a low atmospheric temperature of about
0° C. Further, shells of the heads and chests of krill are so

vulnerable to external pressure that the krill are easily broken down
upon impacts applied at the time of catching, whereupon the enzymes
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SUMM

SUMM

SUMM

TAQLH 

present in the internal organs flow out and decompose muscles. Those
phenomena occur under actions of the enzymes present in krill. It is
thought that tyrosinase is responsible for the former color—changing
phenomenon, and protease is responsible for the latter
muscle—decomposing. . .
[0006] Accordingly, thos nzym s r quir to b disabled or inactivated
when processing krill. In other words, it has been required
immediately after catching kri” to quickly freeze the krill down to

below —40° C., thereby inactivating the enzymes, or to heat the
krill up to above 80° C., thereby disabling the enzymes,
followed by preserving the kri".
[0007] Known krill products include raw frozen and peeled krill
products which are subjected to quick freezing and then preserved in a
frozen condition, boiled krill products which are heated and then
preserved in a frozen condition, and krill meal which is heated and
dried and then preserrved at the normal temperature. The following
Tables 1 and 2 list classifications of those products depending on how
krill are processed, and features and points to be improved of the
products.

 

 

   
   

 
 

. Japan, the product price greatly depends on the transportation
cost. Th r is h nc a d sir for xtracting excellent characteristics
of krill more efficiently and realizing krill products having a
higher value added.
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SUMM

Raw
and
kril

Boil 

Kril

SUMM

 
 

Processing Processing Object Product Txamp’es

Quick freezing, Inactivate enzymes Raw frozen and
Preserve in frozen stripped krill
condition

Heating, Preserve in Disable enzymes Boiled krill
frozen condition

Heating & drying, Disable enzymes Krill meal
Preserve at normal

temperature

 
 

Points to be improved

frozen Products have flavor, Remaining high water content
stripped taste and feeling of and activity of enzymes
l raw krill. necessitate storage and

distribution in frozen state.

Enzymes are activated upon
:hawing and product quality
degrades. Drips flow out.

ed krill {eating disables Flavor and taste components
enzymes and makes flow out during boiling. Cold
orotein stable to give chain is required because of
meat—like feeling. high water content.

l meal {eating disables Digestibility lowers due to
enzymes and makes protein denaturation during
orotein stable. Meal heating. Water—soluble
can be stored at components flow out into
normal temp. because stickwater.
of low water content.

[00l0] Jaoanese Unexamined Patent Publication No. 57—11876 discloses a

method of impeding activity of the proteolytic enzymes in krill and
utilizing the krill as protein materials. With the disclosed method, a
krill pas:e is degenerated with alcohol to effect fixation
(denatura:ion) of protein and degeneration of the enzymes at the same
time. The processed krill paste is then washed with water to remove
alcohol. The disclosed method however has the following problems.
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SUMM [0013] 3. Polar lipid is removed together with alcohol during washing
with water. Most of the lipid in krill is phospholipid and is rich in
oolyunsa:urated fatty acids (PUFAs). Thus these PUFAs are removed.

SUMM . . . square. The shrimp materials thus processed are dried under
neating :0 thereby provide dried shrimp granules. Considering specific
oroperties of krill, however, it is inferred that even if krill are
dried under heating after being processed in a similar manner as in the
orior ar:, ground krill are very difficult to dry into a
satisfac:ory condition.

SUMM [0018] From intensive studies, the inventors found that when krill are

orocessed in a similar manner as in tne prior art, lipid, protein and
water contained in the krill are brought into an emulsified state, and
:he processed krill are very difficul: to dry even with a heating
and drying machine. Such a difficulty is related to the fact that most
of the lipid in krill is phospholipid, as described above, and
:herefore emulsification is further increased. In other words, water in
:he krill is stabilized in structure with emulsification and becomes

 

 

  
 

 

 
sti’ harder to evaporate under heating.

SUMM [00l9] In addition, when krill are crushed into the form of ground
meat, the proteolytic enzymes present in the internal organs of the
kri" develop activity, and a tempera:ure rise during the grinding
 

process increases the activity of those enzymes. As a consequence,
proteolysis in the krill is promoted and specific tas:e is deteriorated.

SUMM [002l] An object of the present inven:ion is therefore to effectively
utilize krill as one of valuable agua:ic resources, and to provide a
dried powdery and granu’ar kri” product and a method of producing the
dried powdery and granu’ar kri” product, which contains all
components of krill and has a good preservation abili:y whi’e activity
of the enzymes in the krill is totally disabled.

SUMM [0022 The present invention resides in a dried powdery and granular
kri” product that contains all components of krill. Because of
containing a” components of krill, the present product has a function
capable of sufficiently preventing degradation of the lipid in the
kri” product without using an anti—oxidant. In the dried powdery and
granu’ar kri” product, the proteolytic enzymes originally contained
in krill materials are perfectly disabled. Accordingly, the present
invention also resides in a dried powdery and granular kri” product
which contains all components of krill and in which the proteolytic
enzymes origina”y contained in kri” materials are perfec:ly
disabled. The present product is produced by a process including only
heating as means for denaturing protein and disabling the oroteolytic
enzymes origina”y contained in kri” materials. Accordingly, the
present inven:ion further resides in a dried powdery and granular
krill product which contains all components of krill, in wnich the
proteolytic enzymes originally contained in krill materials are
perfect’y disab’ed, and which is produced by a process including only
heating as means for denaturing protein and disabling the oroteolytic
enzymes originally contained in krill materials.

SUMM [0023] The dried powdery and granular krill product of the present
invention is oroduced by a process including no chemicals :reatment to
remove water and disable or. . . the proteolytic enzymes in any
production steps, and generating no wastewater. The produc:ion process
comprises the steps of lightly dehydrating kri”, coarsely crushing
the krill, and drying the coarsely crushed kri” under hea:ing.

SUMM [0024] The dried powdery and granular krill product of the present
invention is subjected to no chemical treatment using chemicals, etc. in
any production steps, and is. . . Also, there is no steo in the
production process in which wastewater is generated. Thus, water is
removed from the krill by only heating. Moreover, application fields
are enlarged and the preservation characteristic is improved. The
so—called zero—emission method and product,.

SUMM [0025] The production method of the present invention comprises steps of
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removing seawater from krill, coarsely crushing the <rill, and
drying the coarsely crushed krill under heating. In :he conventional
process of producing krill mea’, kri’l are first boiled in water
in the same amount as the kri”, and are then subjec:ed to separation
into solid and liquid componen:s. The solid componen: is heated and
dried using a. drier. Tne liquid component ob:ained from the
solid/liquid separation is ca"ed stickwater and preserved separately.
For this reason, the conventional kri” meal contains less

water—soluble components than :he kri” product of tne present
invention, and therefore has disadvantages in not providing satisfactory
flavor and taste in the extrac:ed form,. the conven:ional

  
 

   
 

  
 

production process is disadvan
denatured by heating applied i

:ageous in that protei
n both the boiling and

 
heati

steps, and digestibij_ity of the product is reduced.

n is excessively
ng/drying

RWD [0026] FIG. I is a graph showing activity of the pro:eolytic enzymes
remaining in raw krill and the product of the presen: invention; and

 
  

 
L; U [0028] There are 80 or more kinds of krill as described above, but the

kind of krill used in the present invention is not restric:ed. In
addition to krill, mysids are also usable. 

KrillL; U
 

[0029] <ri" primarily used in an embodiment are Antarctic
(Euphasia superba) which have been employed in industrial fields.      L; U [0031] {ri’ used as materials are put into a fish tan< at once after
being caught. The krill are then put in a dehydrator to remove
seawater, etc. attaching to the krill surfaces. The tyoe of the
dehydra:or is not particularly restricted, but outer snells of krill
are so fragile that the shells are easily broken down under pressure of
40—140 g/cm.sup.2 and the internal components flow. . Therefore,
the type of the dehydrator is preferably selected so tnat an excessive
physica' load wi” not be applied to krill.
[0032] Tne dehydrated krill are chopped to improve thermal efficiency
in the heating and drying process. The type of a machine used for
chopping the kri” is not particularly restricted. The grain size of
the chopoed krill is selected to a coarsely crushed state, i.e., about
1.5—2.5 cm square, a: which outer shells and muscular :issues of the
krill ma:erials remain. This process can be performed with, e.g., a
known mincing appara:us, which is usually employed for grinding meat.
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[0033] T
machine

ne chopped krill are dried under heating. The type 0: a
for use in tnis process is also not particularly res:ricted.

While a <nown heating and drying machine such as a steam type disk
dryer, for example, can be used, the machine is preferably adjustable
in heating time, hea:ing temperature, degree of agitation, and so forth.
Because :he internal components of krill as one of natural resources
change depending on :he season, it is desired to adjust the oarameters
of the machine in ma:ch with the change of the internal components of
{rill for obtaining oroducts with constant quality.
[0034] The heating time and :he heating temperature are se: :0 such an
extent that the muscular pro:ein of krill and the proteoly:ic enzymes
in krill are denatured and degenerated under heating, and :hat the
water content is reduced down to below 10% from a point of ensuring good
preservation. I: is importan: that the heating and drying orocess is
not performed a: overly high temperatures and for an overly long time,
and is performed at the necessary. values to satisfy :he
above—described conditions. Excessive heating lowers diges:ibility due
to extreme dena:uration, reduces astaxanthin, natural dye, '
krill, reduces vitamins, and oxidizes lipid. On the other nand,
heating is insufficient, activity of the proteolytic enzymes in krill
remains, which leads to a deterioration of product quality. If the water
content is over ten and several percents, the krill produc: gathers
mold during preservation.
[0035] The dried krill are very fragile, including the shells,
therefore can be easily crushed any desired grain size.

Lu |_] U   
 

Lu |_] U 

     
Lu |_] U and

 

RIMFROST EXHIBIT 1024 page 0697



RIMFROST EXHIBIT 1024    page 0698

 
_D
  

 

 

 

   

 

  

 

TA

 

 

 3H_*J 
 

[0036] The krill product of the present invention can be used as a
main material of feed for cultured fish in place of. .
. above in connection with the prior art is attributable to
crushing of raw materials into the form of ground meat, krill
materials are first chooped into pieces having a size of 20—30% of the
body length (about 1. 5—2. 5 cm square) and are then put into a heating
and drying machine in tne present invention. As a result, the krill
materia__s are avoided from being emulsified and the drying efficiency
is enhanced. Further, s:rong activity of the proteolytic enzymes present
in the internal organs of krill is suppressed and an adverse influence
upon flavor and taste of the krill product is reduced. In addition,
the chooped krill do no: adhere to the heating surface and can be
heated appropriately, tnus greatly contributing to improvement of
product quality.
[0038] oreover, since :he dried krill product obtained in accordance
with the method of the oresent invention has a large grain size and
maintains a fair part of shapes of the krill materials, it is also
possible to produce products utilizing the shapes of the krill
materials advantageously. Additionally, the dried {rill can be simply
crushed into a desired grain size as required.
[0040] FIG. I shows comparative__y activity of the oroteolytic enzymes
remaining in raw kri__l and the krill product of the present invention.

as a substrate. As wi’ be seen from FIG. I, the activity of
the remaining proteo__ytic enzymes in the raw krill is increased with
lapse of the reaction time, whi__e the activity of :he remaining
proteolytic enzymes in the kri’ product of the present invention is
hardly changed. this suggests that the proteolytic enzymes remain not
alive in the krill product of the present invention and they are
perfectly disabled in the production process, and :hat a possibility of
quality deterioration of the krill product during :he preservation is
low.

[0042] Preservation characteristics of the krill product of the
present invention will be described with reference to Tables 3 and 4
below.

[0043] For comparison, the resu’ts ’isted in Table 3 were obtained by
preparing two groups of the krill product of the present invention, in
one of which ethoxyguin that is most generally used as an anti—oxidant
in meal, etc. was added to the krill product and in the other of
which no ethoxyguin was added, and then measuring a change of product

 

    
 

 

    
  
 

 
 

quality by.
[0045] There are several indexes indicating a degree of lipid
degradation. About the ’ipid in kri'], particularly, the krill lipid 
 

having been extracted and refined, it is known that, during the
preservation, a peroxide value hardly increases and only a carbonyl
value increases. In other words, it is pointed out that degradation of
the krill lipid differs in creation of oxides and progress rate of the
decomposing reaction from those in general fish oil, etc.

 

Acid value

with Peroxide value Carbonyl value
no anti— anti— with with
oxidant oxidant no.

from Table 4, a phenomenon of the lipid degrading at apparently

different rates during the preservation was found between the krill
product of the present invention and a control prepared by perfectly
removing all the water—soluble components originally present in krill
from the krill product of the present invention. Although the material
responsible for the above phenomenon is not yet known, it is believed
that the water—soluble components originally present in krill have
some anti—oxidizing action. For this reason, in the krill product of
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the present invention which contains all the components of krill in an
enriched condition, lipid degradation can be prevented satisfactorily
without using any anti—oxidant.

Peroxide value Carbonyl. . .
[0048] l. Process Flow Including Plant for Drying Krill
[0049] An outline of the process flow is as shown in FIG. 2. Krill
materials are first conveyed by a krill supply apparatus from a fish
tank to a material tank, and are then supplied to a dehydrator in a
proper lot. The use of a dehydrator basically intends to remove seawater
contained in the krill materials. Since it is expected that the amount
of water contained in krill varies depending on the materials, a
diaphragm is adjusted to provide a proper dehydration rate, taking into
account the performance. . . are then supplied to a drier. The
materials are boiled in the drier under heating with vapor, followed by
further drying. At the time when reaching a predetermined water
content, the drying is stopped and a resulting dried semifinished
product is j ct d. Th dri d s mifinished product is conveyed to a
product tank,.
[0050] The conventional production process for krill meal is
represented by raw krillaboilingacentrifugal separation
or solid/liquid separationaextraction of
solida dryingacrushingapackaging. The liquid
component was removed in the centrifugal separation step, and the useful
components of krill contained in the liquid component were discarded.
It can be said from one aspect that the krill meal was a product
resulted from drying the sludge.
[0051] By contrast, the process flow for producing the krill product
of the oresent invention is represented by raw krillaremoval of
water a:tached to krillaboilinga dryingacrushing
apackaging. The centrifugal separation step is not included. In
the boiling and drying steps, the enzymes in krill are disabled and
the krill components are stabilized through thermal degeneration.
Thus, the components originally contained in the krill are all kept in
the product without being discarded externally. An apparatus for
implementing the above process is featured in omitting a step of
squeezing boiled krill using a decanter or a press. The krill
drying apparatus used in the present invention differs from the
conventional meal producing apparatus in that a cooker and a drier
are combined in an integral structure.
[0053] Table 5 lists component analytical values of the krill product
of the present invention. For comparison, Table 5 also lists component
analytical values of the kri’] mea’ produced by the conventional
process. In particular, the krill product of the present invention
contains free amino acids as much as more than twice the amount
contained in the conventiona' kril' meal. The free amino acids

deeply take part in developing flavor and taste of the product when
eaten, attractant of feed. .

[0054] Since the squeezing step subsequent to boiling of the krill
materials is omitted, the components developing flavor and taste are not
lost and the krill product of the present invention has good flavor.
Further, the production process of the present invention generates no
appreciable wastewater and provides a high yield.
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Krill meal Product of invention

Water 6.5 8.3
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Coarse protein 64.0 65.1
(Free amino acid) (2.9) (7.54)
Coarse fat 7.0 7.0
Coarse. .

DETD [0055] According to the present invention, a method is provided which
can effectively utilize krill, as one of important aquatic resources,
in a perfect manner without any loss due to efflux of kri”
components. The dried powdery and granular krill product obtained by
the present invention contains all the components origina”y contained
in the krill, and strong activity of the enzymes specific to the
krill is disabled. Therefore, the krill product of the present
invention can be widely applied to not only the feed industry, but also
the food industry.

CLM What is claimed is:

1. A dried powdery and granular krill product containing all
components of krill.

CLM What is claimed is:

2. A dried powdery and granular krill product according to claim 1,
wherein the proteolytic enzymes originally contained in krill
materials are perfectly disabled.

CLM What is claimed is:

3. A dried powdery and granular krill product according to claim 1 or
2, wherein said product is produced by a process including only heating
as means for denaturing protein and disabling the proteolytic enzymes
originally contained in krill materials.

CLM What is claimed is:

4. A dried powdery and granular krill product according to claim 1, 2
or 3, wherein said product is produced by a process including no
chemicals treatment.

CLM What is claimed is:

5. A dried powdery and granular kri” product according to any one of
claims 1 to 4, wherein said product is produced by a process comprising
the steps of lightly dehydrating krill, coarsely crushing the krill,
and drying the coarsely crushed kri” under heating.
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Attorney Docket No.: NATNUT-14409/US-5/ORD

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Bruheim et al. Art Unit: 1651

Serial No.: 12/057,775 Examiner: Ware

Filed: March 28, 2008 Confirmation: 1945

Entitled: BIOEFFECTIVE KRIL OIL COMPOSITIONS

RESPONSE TO OFFICE ACTION

MAILED JANUARY 6, 2012

EFS WEB FILED

Commissioner for Patents

PO. Box 1450

Alexandria, Virginia 22313-1450

Examiner Ware:

This communication is responsive to the Office Action mailed January 6, 2012. The

Commissioner is hereby authorized to charge any fees during the entire pendency of this

application, including fees due under 37 C.F.R. §§ 1.16 and 1.17 that may be required, including

any required extension of time fees, or credit any overpayment to Deposit Account 50-4302,

referencing Attorney Docket No. NATNUT-14409/US-5/ORD. This paragraph is intended to

be a CONSTRUCTIVE PETITION FOR EXTENSION OF TIME in accordance with 37 CPR,

§ 1.136(a)(3).
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IN THE CLAIMS

1. (Withdrawn) A composition comprising:

from about 3% to 10% ether phospholipids on a w/w basis;

from about 35% to 50% non-ether phospholipids on w/w basis, so that the total amount of

ether phospholipids and non-ether phospholipids in the composition is from about 48% to 60%

on a w/w basis;

from about 20% to 45% triglycerides on a w/w basis;

and from about 400 to about 2500 mg/kg astaxanthin.

2. (Withdrawn) The composition of Claim 1, wherein said ether phospholipids are selected

from the group consisting of alkylacylphosphatidylcholine, lyso-alkylacylphosphatidylcholine,

alkylacylphosphatidylethanolamine, and combinations thereof.

3. (Withdrawn) The composition of Claim 1, wherein said ether lipids are greater than 90%

alkylacylphosphatidylcholine.

4. (Withdrawn) The composition of Claim 1, wherein said non-ether phospholipids are

selected from the group consisting of phosphatidylcholine, phosphatidylserine,

phosphatidylethanolamine and combinations thereof.

5. (Withdrawn) The composition of Claim 1, wherein said composition comprises a blend

of lipid fractions obtained from Euphausz'a superba.

6. (Withdrawn) The composition of Claim 1, wherein said composition comprises from

about 25% to 30% omega-3 fatty acids as a percentage of total fatty acids and wherein from

about 80% to 90% of said omega-3 fatty acids are attached to said phospholipids.

7. (Withdrawn) A capsule containing the composition of Claim 1.
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8. (Withdrawn) A composition comprising:

from about 3% to 10% ether phospholipids on a w/w basis; and

from about 400 to about 2500 mg/kg astaxanthin.

9. (Withdrawn) The composition of Claim 8, further comprising from about 35% to 50%

non-ether phospholipids on w/w basis, so that the total amount of ether phospholipids and non-

ether phospholipids in the composition is from about 38% to 60% on a w/w basis.

10. (Withdrawn) The composition of Claim 8, further comprising from about 20% to 45%

triglycerides on a w/w basis.

ll. (Withdrawn) The composition of Claim 8, wherein said ether phospholipids are selected

from the group consisting of alkylacylphosphatidylcholine, lyso-alkylacylphosphatidylcholine,

alkylacylphosphatidylethanolamine, and combinations thereof.

12. (Withdrawn) The composition of Claim ll, wherein said ether lipids are greater than

90% alkylacylphosphatidylcholine.

l3. (Withdrawn) The composition of Claim 8, wherein said non-ether phospholipids are

selected from the group consisting of phosphatidylcholine, phosphatidylserine,

phosphatidylethanolamine and combinations thereof.

14. (Withdrawn) The composition of Claim 8, wherein said composition comprises a blend

of lipid fractions obtained from Euphausz'a superba.

l5. (Withdrawn) The composition of Claim 10, wherein said composition comprises from

about 25% to 30% omega-3 fatty acids as a percentage of total fatty acids and wherein from

about 80% to 90% of said omega-3 fatty acids are attached to said phospholipids.

l6. (Withdrawn) A capsule containing the composition of Claim 8.
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l7. (Withdrawn) A blended krill oil composition comprising:

from about 45% to 55% w/w phospholipids;

from about 20% to 45% w/w triglycerides;

and from about 400 to about 2500 mg/kg astaxanthin.

18. (Withdrawn) The composition of Claim 17, wherein said blended krill oil product

comprises a blend of lipid fractions obtained from Euphausz’a superba.

l9. (Withdrawn) The composition of Claim 17, wherein said composition comprises from

about 25% to 30% omega-3 fatty acids as a percentage of total fatty acids and wherein from

about 80% to 90% of said omega-3 fatty acids are attached to said phospholipids.

20. (Withdrawn) A Euphausz'a superba krill oil composition comprising:

from about 3% to about 10% w/w ether phospholipids;

from about 27% to 50% w/w non-ether phospholipids so that the amount of total

phospholipids in the composition is from about 30% to 60% w/w;

from about 20% to 50% w/w triglycerides;

from about 400 to about 25 00 mg/kg astaxanthin; and

from about 20% to 35% omega-3 fatty acids as a percentage of total fatty acids in said

composition, wherein from about 70% to 95% of said omega-3 fatty acids are attached to said

phospholipids.

2l. (Withdrawn) A dietary supplement comprising encapsulated Euphausz'a superba krill oil

comprising from about 3% to about 10% w/w ether phospholipids; from about 27% to 50% w/w

non-ether phospholipids so that the amount of total phospholipids in the composition is from

about 30% to 60% w/w; from about 20% to 50% w/w triglycerides; from about 400 to about

2500 mg/kg astaxanthin; and from about 20% to 35% omega-3 fatty acids as a percentage of

total fatty acids in said composition, wherein from about 70% to 95% of said omega-3 fatty acids

are attached to said phospholipids.
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22. (Withdrawn) A method of making a Euphausz‘a superba krill oil composition comprising:

contacting Euphausz'a superba with a polar solvent to provide a polar extract comprising

phospholipids;

contacting Euphasia superba with a neutral solvent to provide a neutral extract

comprising triglycerides and astaxanthin;

combining said polar extract and said neutral extract to provide Euphausz'a superba krill

oil from about 3% to about 10% w/w ether phospholipids; from about 27% to 50% w/w non-

ether phospholipids so that the amount of total phospholipids in the composition is from about

30% to 60% w/w; from about 20% to 50% w/w triglycerides; from about 400 to about 2500

mg/kg astaxanthin; and from about 20% to 35% omega-3 fatty acids as a percentage of total fatty

acids in said composition, wherein from about 70% to 95% of said omega-3 fatty acids are

attached to said phospholipids.

23. (Withdrawn) The method of Claim 22, further comprising the step of encapsulating the

Euphausz'a superba krill oil.

24. (Withdrawn) A Euphausz’a superba krill oil produced by the method of Claim 22.

25. (Withdrawn) A method of producing a dietary supplement comprising;

contacting Euphausz'a superba with a polar solvent to provide an polar extract comprising

phospholipids;

contacting Equphasz'a superba with a neutral solvent to provide a neutral extract

comprising triglycerides and astaxanthin;

combining said polar extract and said neutral extract to provide Euphausz'a superba krill

oil from about 3% to about 10% w/w ether phospholipids; from about 27% to 50% w/w non-

ether phospholipids so that the amount of total phospholipids in the composition is from about

30% to 60% w/w; from about 20% to 50% w/w triglycerides; from about 400 to about 2500

mg/kg astaxanthin; and from about 20% to 35% omega-3 fatty acids as a percentage of total fatty

acids in said composition, wherein from about 70% to 95% of said omega-3 fatty acids are

attached to said phospholipids;

encapsulating said Euphausz’a superba krill oil.

-5-
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26. (Withdrawn) A composition comprising at least 65% (w/w) of phospholipids, said

phospholipids characterized in containing at least 35% omega-3 fatty acid residues.

27. (Withdrawn) The composition according to claim 26, wherein the composition is derived

from a marine or aquatic biomass.

28. (Withdrawn) The composition according to claim 26, wherein the composition is derived

from krill.

29. (Withdrawn) The composition of Claim 26, wherein said composition comprises less than

2% free fatty acids.

30. (Withdrawn) The composition of Claim 26, wherein said composition comprises less than

10% triglycerides.

3 l. (Withdrawn) The composition of Claim 26, wherein said phospholipids comprise greater

than 50% phosphatidylcholine.

32. (Withdrawn) The composition of Claim 26, wherein the composition comprises at least

500 mg/kg astaxanthin esters.

33. (Withdrawn) The composition of Claim 26, wherein the composition comprises at least

500 mg/kg astaxanthin esters and at least 36% (w/w) omega-3 fatty acids.

34. (Withdrawn) The composition of Claim 26, wherein the composition comprises less than

about 0.5g/100g total cholesterol.

35. (Withdrawn) The composition of Claim 26, wherein the composition comprises less than

about 0.45% arachidonic acid (w/w).
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36. (Withdrawn) A krill lipid extract comprising at least 500 mg/kg astaxanthin esters and at

least 36% (w/w) omega-3 fatty acids.

37. (Withdrawn) A krill lipid extract comprising at least 100 mg/kg astaxanthin esters, at

least 20% (w/w) omega-3 fatty acids, and less than about 0.45% arachidonic acid (w/w).

38. (Withdrawn) A method comprising administering the composition of Claim 1 to a subject

in an amount effective for reducing insulin resistance, reducing inflammation, improving blood

lipid profile and reducing oxidative stress.

39. (Withdrawn) A krill lipid extract comprising greater than about 80% triglycerides and

greater than about 90 mg/kg astaxanthin esters.

40. (Withdrawn) The krill lipid extract of Claim 39, characterized in containing from about

5% to about 15% omega-3 fatty acid residues.

41. (Withdrawn) The krill lipid extract of Claim 39, characterized in containing less than

about 5% phospholipids.

42. (Withdrawn) The krill lipid extract of Claim 39, characterized in comprising from about

5% to about 10% cholesterol.

43. (Withdrawn) A krill meal composition comprising less than about 50g/kg total fat.

44. (Withdrawn) The krill meal composition of Claim 43 comprising from about 5 to about

20 mg/kg astaxanthin esters.

45. (Withdrawn) The krill meal composition of Claim 43 comprising greater than about 65%

protein.
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46. (Withdrawn) The krill meal composition of Claim 43 comprising greater than about 70%

protein.

47. (Withdrawn) An animal feed comprising the krill meal of Claim 46.

48. (Withdrawn) A method of increasing flesh coloration in an aquatic species comprising

feeding said aquatic species a composition comprising the krill meal of Claim 46.

49. (Withdrawn) A method of increasing growth and overall survival rate of aquatic species

by feeding the krill meal of Claim 46.

50. (Currently amended) A method of producing krill oil comprising:

a) cooking and diving krill to providing p_rovide cooked and dried krill meal; and

b) extracting a krill oil from said cooked and dried krill meal.
 

51. (Cancelled)

52. (Original) The method of Claim 50, wherein said krill meal is stored prior to said

extraction step.

53. (Original) The method of Claim 50, wherein said extracting step comprises extraction by

supercritical fluid extraction.

54. (Currently amended) The method of Claim 53, wherein said supercritical fluid extraction

is a two step process comprising a first extraction step with carbon dioxide and from 1 to 10% of

a co-solvent and a second extraction step with carbon dioxide and from 10-30% of a co-solvent,

wherein said co-solvent in said first and second extraction steps is a C1-C3 monohydric alcohol.

55. (Currently amended) An @ oil produced by the method of claim 50.

56. (Withdrawn) A method of production of krill oil comprising:

-8-
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a) providing fresh krill;

b) treating said fresh krill to denature lipases and phospholipases in said fresh krill to

provide a denatured krill product; and

c) extracting oil from said denatured krill product.

57. (Withdrawn) The method of claim 56 in which the denaturation step comprises heating of

said fresh krill.

58. (Withdrawn) The method of claim 56 in which the denaturation step comprises heating

said fresh krill after grinding.

59. (Withdrawn) The method of claim 56, fiarther comprising storing said denatured krill

product at room temperature or below between the denaturation step and the extraction step.

60. (Withdrawn) The method of claim 56, wherein the enzyme denaturation step is achieved

by application of heat.

61. (Withdrawn) The method of claim 56, wherein the extraction step comprises use of

supercritical carbon dioxide, with or without use of a polar modifier.

62. (Withdrawn) The method of claim 56, wherein the extraction step comprises the use of

ethanol.

63. (Withdrawn) The method of Claim 56, wherein the extraction step comprises ethanol

extraction followed by acetone to precipitation of phospholipids.

64. (Withdrawn) The method of Claim 56, wherein said denatured krill product is a meal.

65. (Withdrawn) Oil produced by the method of Claim 56.

RIMFROST EXHIBIT 1024 page 0710



RIMFROST EXHIBIT 1024    page 0711

PA TENT

Attorney Docket No.: NATNUT-14409/US-5/0RD

66. (Withdrawn) A composition comprising an oil extracted from krill having a

phosphatidylcholine content of greater then about 50% (w/w).

67. (Withdrawn) The composition of Claim 66, wherein said oil has a phosphatidylcholine

content of greater then about 70% (w/w).

68. (Withdrawn) The composition of Claim 66, wherein said oil has a phosphatidylcholine

content of greater then about 80% (w/w).

69. (Withdrawn) The composition of Claim 66, wherein said composition comprises less than

2% free fatty acids.

70. (Withdrawn) The composition of Claim 66, wherein said composition comprises less than

10% triglycerides.

7l. (Withdrawn) The composition of Claim 66, wherein the composition comprises at least

500 mg/kg astaxanthin esters.

72. (Withdrawn) The composition of Claim 66, wherein the composition comprises less than

about 0.45% arachidonic acid (w/w).

73. (Withdrawn) A composition comprising odorless krill oil.

74. (Withdrawn) The composition of Claim 73, wherein said odorless krill oil comprises less

than about 10 mg/kg (w/w) trimethylamine.

-10-
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75. (Withdrawn) An odorless krill oil produced by the method comprising:

extracting a neutral krill oil from a krill oil containing material by supercritical fluid

extraction to provide a deodorized krill material, wherein said neutral krill oil contains odor

causing compounds and

extracting a polar krill oil from said deodorized krill material by supercritical fluid

extraction with a polar entrainer to provide an essentially odorless krill oil.

76. (Withdrawn) A composition comprising krill oil containing less than about 70

micrograms/kilogram (w/w) astaxanthin esters.

77. (Withdrawn) The composition of claim 76, comprising less than about 50

micrograms/kilogram (w/w) astaxanthin esters.

78. (Withdrawn) The composition of claim 76, comprising less than about 20

micrograms/kilogram (w/w) astaxanthin esters.

79. (Withdrawn) The composition of claim 76, comprising less than about 5

micrograms/kilogram (w/w) astaxanthin esters.

80. (Withdrawn) A krill oil produced by the process comprising:

pumping fresh krill from a trawl onto a ship, heating the krill to provide a krill material,

and extracting oil from the krill material.

81. (Withdrawn) A method of reducing diet-induced hyperinsulinemia, insulin insensitivity,

muscle mass hypertrophy, serum adiponectin reduction or hepatic steatosis comprising:

in a subject exposed to a high fat diet, administering to said subject exposed to a high fat

diet an effective amount of a krill oil composition under conditions such that a condition selected

from the group consisting of diet-induced hyperinsulinemia, insulin insensitivity, muscle mass

hypertrophy, serum adiponectin reduction and hepatic steatosis is reduced.

-11-
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82. (Withdrawn) The method of Claim 81, wherein said effective amount of a krill oil

composition is from 0.2 grams to 10 grams of said krill oil composition.

83. (Withdrawn) The method of Claim 8 l , wherein said krill oil composition comprises:

from about 45% to 55% w/w phospholipids; from about 35% to 45% w/w triglycerides; and from

about 400 to about 2500 mg/kg astaxanthin.

84. (Withdrawn) The method of Claim 81, wherein said krill oil composition comprises a

blend of lipid fractions obtained from Euphausz'a superba.

85. (Withdrawn) A method of reducing diet-induced hyperinsulinemia, insulin insensitivity,

muscle mass hypertrophy, serum adiponectin reduction or hepatic steatosis comprising in a

subject consuming a high fat diet or a normal fat diet:

administering to said subject consuming a high fat diet or a normal fat diet an effective

amount of a krill oil composition under conditions such that a condition selected from the group

consisting of diet-induced hyperinsulinemia, insulin insensitivity, muscle mass hypertrophy,

serum adiponectin reduction and hepatic steatosis is reduced.

86. (Withdrawn) A method of inducing diuresis in a subject comprising:

administering to said subject an effective amount of a krill oil composition under

conditions such that diuresis is induced.

87. (Withdrawn) A method of increasing muscle mass in a subject, comprising:

administering to said subject an effective amount of a krill oil composition under

conditions such that muscle mass is increased.

88. (Withdrawn) A method of decreasing protein catabolism in a subject, comprising:

administering to said subject an effective amount of a krill oil composition under

conditions such that protein catabolism is decreased.

-12-
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89. (Withdrawn) A method of decreasing lipid content in the heart of a subject, comprising:

administering to said subject an effective amount of a krill oil composition under

conditions such that lipid content in the heart of the subject is decreased.

90. (Withdrawn) A method of decreasing lipid content in the liver of a subject, comprising:

administering to said subject an effective amount of a krill oil composition under

conditions such that lipid content in the liver of the subject is decreased.

-13-
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REMARKS

Claims 50 and 51-55 are pending following entry of this amendment. Claim 52 has been

cancelled without prejudice. Claims 50, 54 and 55 have been amended. Support for the

amendments may be found in the specification, for example at page 42, lines l-4, and the in the

claims as originally filed among other places. No new matter has been added. All amendments

and cancellation of claims are made without acquiescing to any of the Examiner's arguments or

rejections, and solely for the purpose of expediting the patent application process in a manner

consistent with the PTO's Patent Business Goals (PEG), and without waiving the right to

prosecute the cancelled claims (or similar claims) in the future.

The following rejections are at issue:

1. Claims 50-55 are rejected as being indefinite;

2. Claims 50-53 and 55 are rejected as anticipated by Japanese Abstract 04-057853;

3. Claim 54 is rejected as being obvious over Japanese Abstract 04-057853 in view

of Kamiya (US 20060193962).

These rejections are addressed in order below.

1. The claims are definite

Claims 50-55 are rejected as being indefinite. The claims have been amended to correct

the antecedent basis issues notes by the Examiner for oil and co-solvent as well as the second

step. Applicants respectfully request that this rejection be withdrawn.

2. The claims are not anticipated

Claims 50-53 and 55 are rejected as anticipated by Japanese Abstract 04-057853.

Applicants respectfully disagree. Nevertheless, Applicants have amended the claims to clarify

that the meal is a cooked and dried meal. The Japanese abstract discloses a protease treated and

mechanically ground composition:

Krill shells are treated with a protease to decompose the protein in the shells and the

treatment product is filtered. The residue of filtration is dried to give treated shells having

a water content of 6-8% and a mean particle size of 200 um or lower. The treated shells

are put into an extraction vessel 5.

-14-
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There is no cooking step as currently claimed. Furthermore, the purpose of the process is to

extract a coloring pigment from krill shells: “To prepare a reddish orange coloring matter having

a high safety in a high concn. by extracting, with C02 in a supercritical state, krill shells of

which the protein has been decomposed by a protease.” Applicants respectfully submit that the

alleged prior art process, which uses only krill shells, is substantially different from the claimed

process which uses the krill organism. The prior art process, which utilizes shells, will not

produce a krill oil as claimed. Applicants respectfully request that the rejection be withdrawn

and the claims passed to allowance.

3. The claims are not obvious

Claim 54 is rejected as being obvious over Japanese Abstract 04-057853 in view of

Kamiya (US 20060193962). Applicants respectfully disagree. In any event, the amendments to

the claims address the rejection. Kamiya does not cure the deficiencies noted for Japanese

Abstract 04-057853 above. Namely, Kamiya does not teach extraction of krill oil from a cooked

and dried krill meal. Accordingly, the combined references do not teach each element of the

claims. Any prima facie case of obviousness allegedly established by the Examiner is therefore

rebutted. Applicants respectfully request that the rejection be withdrawn and the claims passed

to allowance.

CONCLUSION

If a telephone interview would aid in the prosecution of this application, the Examiner is

encouraged to call the undersigned collect at (608) 662-1277.

Dated: April 4: 2012 /J. Mitchell Jones/

John Mitchell Jones

Registration No. 44, l 74

Casimir Jones, SC.

2275 Deming Way, Suite 310

Middleton, WI, 53562

(608) 662-1277
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I:I MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))

N/A

N/A

*

X 63
||

* If the difference in column 1 is less than zero, enter “0" in column 2.

APPLICATION AS AMENDED — PART II

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL

04/04/2012 AFTER PREVIOUSLY EXTRA FEE ($) FEE ($)AMENDMENT PAID FOR

WW“ _-_E_89 90
Independent * - ”W
m

[I Application Size Fee (37 CFR 1 .16(s))

'—
Z
LIJ
E
D
Z
LIJ
E
<

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL

AFTER PREVIOUSLY EXTRA FEE ($) FEE ($)
AMENDMENT PAID FOR

Total 37CFR * - H

37CFR1.16 n

D Application Size Fee (37 CFR 1 .16(s))

MinusAMENDMENT
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j)) OR

OR

* If the entry in column 1 is less than the entry in column 2, write “0" in column 3. Legal Instrument Examiner:
** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20". /R088 W. BROWN/
*** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter “3‘.
The “Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and Trademark Office, US.
Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800—PTO—9199 and select option 2.
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Doc code' IDS PTOISBIOBa (01-10)
' Approved for use through 078112012. OMB 0651-0031

Doc description: Information Disclosure Statement (IDS) Filed us. Patent and Trademark Office; us. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
 

Application Number 12057775

Filing Date 2008-03-28

 

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor Inge Bruheim

Art Unit | 1651

 

  Examiner Name Ware

Attorney Docket Number I NATNUT-14409/US-5/ORD

  
 

 

 

  
 

 

 

U.S.PATENTS Remove

. . . . Pages,Columns,Lines where

Examiner C'te Patent Number Kmd Issue Date Name Of Patentee or Applicant Relevant Passages or RelevantInitial No Code1 of Cited Document .
Figures Appear

1

If you wish to add additional US. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove

Examiner . Publication Kind Publication Name of Patentee or Applicant Pages,Columns,Lines where
. . * Cite No . Relevant Passages or RelevantInitial Number Code1 Date of Cited Document

Figures Appear   
 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

 

 

Name of Patentee or Pages,Columns,Lines
Examiner Cite Foreign Document Country Kind Publication A licant of cited where Relevant
Initial* No Number3 Code2 i Code4 Date pp Passages or RelevantDocument .

Figures Appear

1 JP-A-852-114046 JP 1977-09-24 Kokai El

2 JP-A-SS1-125774 JP 1976-11-02 Nichiro Gyogyo et al. |:|
   
 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

 
NON-PATENT LITERATURE DOCUMENTS Remove
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

 

 

 

 

Application Number 12057775

Filing Date 2008-03-28

First Named Inventor Inge Bruheim

Art Unit | 1651
Examiner Name Ware   
Attorney Docket Number | NATNUT-14409/US-5/ORD 

 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

  
E’F‘i‘m'fler one (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5Initials No . . .

publisher, city and/or country where published.

1 JP Office Action mailed February 23, 2012, JP Patent Application No. 2010-522444 (and English translation) |:|

 

If you wish to add additional non-patent literature document citation information please click the Add button
Add
 

EXAMINER SIGNATURE 

Examiner Signature Date Considered    

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

English language translation is attached.

 
1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
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Application Number 12057775 

Filing Date 2008-03-28 

INFORMATION DISCLOSURE
First Named Inventor Inge Bruheim 

STATEMENT BY APPLICANT
, _ Art Unit | 1651

( Not for submissmn under 37 CFR 1.99)
  Examiner Name Ware  
Attorney Docket Number I NATNUT-14409/US-5/ORD 

 
CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification

after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

El any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

|:| See attached certification statement.

|:| The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the

form of the signature.

NamelPrint Registration Number 44174 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the

public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed

application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US.

Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND

FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

 

 
The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the

attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised

that: (1 } the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited

is voluntary; and (3) the principal purpose for which the information is used by the US Patent and Trademark Office is to

process and/or examine your submission related to a patent application or patent. If you do not furnish the requested

information, the US Patent and Trademark Office may not be able to process and/or examine your submission, which may

result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the

Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement

negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the

Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for

the information in order to perform a contract. Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records

may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant

to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or

his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to

recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and

2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record

may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in

an application which became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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New International Application Filed with the USPTO as a Receiving Office
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PA TENT

Attorney Docket No. NATNUT-14409/US-5/ORD

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Inge Bruheim, et al Confirmation: 1945

Serial No.: 12/057,775 Group No.: 1651

Filed: 03-28-2008 Examiner: Ware, Deborah K.
Entitled: BIOEFFECTIVE KRILL OIL COMPOSITIONS

INFORMATION DISCLOSURE STATEMENT LETTER

EFS Web Filed

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir or Madam:

The citations listed in the attached IDS Form SB08A may be material to the examination of the above-

identified application, and are therefore submitted in compliance with the duty of disclosure defined in 37 C.F.R. §§

1.56 and 1.97.

Applicants wish to bring to the Examiner’s attention that we are not providing copies of US Patents as

instructed under 37 CFR 1.98(a)(2). The Examiner is requested to make these citations of official record in this

application.

Applicants wish to bring to the Examiner’s attention that the references supplied in this IDS are from the JP

Office Action mailed February 23, 2012 from related JP Patent Application No. 2010-52244.

This Information Disclosure Statement under 37 C.F.R. §§ 1.56 and 1.97 is not to be construed as a

representation that a search has been made, that additional information material to the examination of this

application does not exist, or that any one or more of these citations constitutes prior art.

The Commissioner is hereby authorized to charge any required fees or credit any oyerpayments to Attorney

Deposit Account No.: 50-4302, referencing Attorney Docket No.: NATNUT-14409/US-5/ORD.

Dated: March 21 2012 /J. Mitchell Jones/

J. Mitchell Jones

Registration No. 44,174

CASIMIR JONES, S.C.

2275 Deming Way, Suite 310

Middleton, WI 53562
608.662.1277
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Doc description. Information Disclosure Statement (IDS) Filed us. Patent and Trademark Office; us. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
 

Application Number 12057775

Filing Date 2008-03-28

 

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor Inge Bruheim

Art Unit | 1651

 

  Examiner Name Ware, Deborah K.

Attorney Docket Number I NATNUT-14409/US-5/ORD
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. . . . Pages,Columns,Lines where

Examiner C'te Patent Number Kmd Issue Date Name Of Patentee or Applicant Relevant Passages or RelevantInitial No Code1 of Cited Document .
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1

If you wish to add additional US. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove

Examiner . Publication Kind Publication Name of Patentee or Applicant Pages,Columns,Lines where
. . * Cite No . Relevant Passages or RelevantInitial Number Code1 Date of Cited Document

Figures Appear   
 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove

Pages,Columns,Lines

 

 

Name of Patentee or

 

Examiner Cite Foreign Document Country Kind Publication A licant of cited where Relevant
Initial* No Number3 Code2 i Code4 Date pp Passages or RelevantDocument .

Figures Appear

Westfalia Separator

1 2003-530448 JP 2003-10-14 Industry GmbH |:|   
 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS Remove

 

 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), T5

publisher, city and/or country where published.
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Application Number 12057775

Filing Date 2008-03-28

 

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor Inge Bruheim

Art Unit | 1651
Examiner Name Ware, Deborah K.

Attorney Docket Number I NATNUT-14409/US-5/ORD

 

    
 

 December 8, 2011 Office Action, KR Patent Application No. 10-2010-7006897 and its English translation 
If you wish to add additional non-patent literature document citation information please click the Add button Add

EXAMINER SIGNATURE

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Application Number 12057775 

Filing Date 2008-03-28 

INFORMATION DISCLOSURE
First Named Inventor Inge Bruheim 

STATEMENT BY APPLICANT
, _ Art Unit | 1651

( Not for submissmn under 37 CFR 1.99)
  Examiner Name Ware, Deborah K.  
Attorney Docket Number I NATNUT-14409/US-5/ORD 

 
CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification

after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

El any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

|:| See attached certification statement.

|:| The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the

form of the signature.

NamelPrint Registration Number 44174 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the

public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed

application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US.

Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND

FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

 

 
The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the

attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised

that: (1 } the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited

is voluntary; and (3) the principal purpose for which the information is used by the US Patent and Trademark Office is to

process and/or examine your submission related to a patent application or patent. If you do not furnish the requested

information, the US Patent and Trademark Office may not be able to process and/or examine your submission, which may

result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the

Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement

negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the

Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for

the information in order to perform a contract. Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records

may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant

to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or

his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to

recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and

2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record

may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in

an application which became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Iniemalional Application No. PCT/13 01 30841

FURTHERlNFORMAnONCONflNUEDFfiOM FCHHSAIgla 

This Internationai Searching Authority found multiple (groups of)
inventions in this international appiication, as foiiuws:

1. Ciaims: 1-48,50

Process for fractionating a materiai which contains puiar
1ipids comprising the steps of biending said materiai with a
water soluble organic solvent foiiowed by the use of
differentiai density to separate Tight and heavy phases.

2. Ciaim : 49

Method for choiesterol reduction in peiar iipid fractions
comprising the steps of adding an oil which has 1ittie or no
Choiesteroi to a poiar iipid fraction and removing the oil
from the poiar iipid fraction with a concommitant reduction
in choiesteroi.
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Electronic Acknowledgement Receipt

International Application Number: —

Title of Invention: BIOEFFECTIVE KRILL OIL COMPOSITIONS

First Named Inventor/Applicant Name:

Application Type: Utillty under 35 USC111(a)

Payment information:

File Listing:

Document . . File Size(Bytes)/ Multi Pages
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Information Disclosure Statement (IDS)

Form (5308) 14409ID502202012.pdf c8a61f2ce661a5a160d5b394e578aca5477 =
3e21

A U. S. Patent Number Citation ora U. S. Publication Number CitationIs requiredIn the Information Disclosure Statement (IDS))form for

auto|oading of data into USPTO systems. You may remove the form to add the required dataIn order to correct the Informational Message if
you are citing U.S. References. Ifyou chose not to include US. References, the image ofthe form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

832090

Non Patent Literature KROfficeAction12082012.pdf
58d7295b3cb0fe0d118368e0d3dfeb17f3b

a6b29

Information:

1507863

Foreign Reference JP2003530448.pdf
e92cead67cl3c8b2246d6fd73e3d314d86d

8cdac

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PA TENT

Attorney Docket No. NATNUT-14409/US-5/ORD

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Inge Bruheim, et al Confirmation: 1945

Serial No.: 12/057,775 Group No.: 1651

Filed: 03-28-2008 Examiner: Ware, Deborah K.
Entitled: BIOEFFECTIVE KRILL OIL COMPOSITIONS

INFORMATION DISCLOSURE STATEMENT LETTER

EFS Web Filed

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir or Madam:

The citations listed in the attached IDS Form SB08A may be material to the examination of the above-

identified application, and are therefore submitted in compliance with the duty of disclosure defined in 37 C.F.R. §§

1.56 and 1.97.

Applicants wish to bring to the Examiner’s attention that we are not providing copies of US Patents as

instructed under 37 CFR 1.98(a)(2). The Examiner is requested to make these citations of official record in this

application.

Applicants wish to bring to the Examiner’s attention that the references supplied in this IDS are from the

December 8, 2011 Office Action from related KR Patent Application No. 10-2010-7006897.

This Information Disclosure Statement under 37 C.F.R. §§ 1.56 and 1.97 is not to be construed as a

representation that a search has been made, that additional information material to the examination of this

application does not exist, or that any one or more of these citations constitutes prior art.

The Commissioner is hereby authorized to charge any required fees or credit any oyerpayments to Attorney

Deposit Account No.: 50-4302, referencing Attorney Docket No.: NATNUT-14409/US-5/ORD.

Dated: February 20, 2012 /J. Mitchell Jones/
J. Mitchell Jones

Registration No. 44,174

CASIMIR JONES, S.C.

2275 Deming Way, Suite 310

Middleton, WI 53562
608.662.1277
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Doc code' IDS PTOISBIOBa (01-10)
' Approved for use through 078112012. OMB 0651-0031

Doc description: Information Disclosure Statement (IDS) Filed us. Patent and Trademark Office; us. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
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STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)
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Examiner Name Ware, Deborah K.

Attorney Docket Number I NATNUT-14409/US-5/ORD
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If you wish to add additional Foreign Patent Document citation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS Remove 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), T5

publisher, city and/or country where published. 

1 SIKORSKI, E., “The Utilization of Krill For Food," Food Process Eng, 1:845-855 (1980) |:|

 

BUDZINSKLI, E., et al., "Possibilities of processing and marketing of products made from Antarctic Krill", FAO Fish. I:ITech. Pap. (268) 46 pages (1985)
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1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
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Application Number 12057775 

Filing Date 2008-03-28 

INFORMATION DISCLOSURE
First Named Inventor Inge Bruheim 

STATEMENT BY APPLICANT
, _ Art Unit | 1651

( Not for submissmn under 37 CFR 1.99)
  Examiner Name Ware, Deborah K.  
Attorney Docket Number I NATNUT-14409/US-5/ORD 

 
CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

|:| from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification

after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

El any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

|:| See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

|:| A certification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the

form of the signature.

NamelPrint Registration Number 44174 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the

public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed

application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US.

Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND

FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

 

 
The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the

attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised

that: (1 } the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited

is voluntary; and (3) the principal purpose for which the information is used by the US Patent and Trademark Office is to

process and/or examine your submission related to a patent application or patent. If you do not furnish the requested

information, the US Patent and Trademark Office may not be able to process and/or examine your submission, which may

result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the

Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement

negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the

Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for

the information in order to perform a contract. Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records

may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant

to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or

his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to

recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and

2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record

may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in

an application which became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Filing Date: 28-Mar-2008

Title of Invention: BIOEFFECTIVE KRILL OIL COMPOSITIONS

_—

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)

Basic Filing:

Description Fee Code Quantity

Miscellaneous-Filing

Patent Appeals-and-lnterference:

Post-Al|owance-and-Post-lssuance:

Extension-of—Time:
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Miscellaneous:

TotalIn USD (5)
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Electronic Acknowledgement Receipt

“—

——

Title of Invention: BIOEFFECTIVE KRILL OIL COMPOSITIONS

——

Payment information:

 
Submitted with Payment yes—

—
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent amFRGWEXHimqmees a e 0782
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C. F. R. Section 1. 21 (Miscellaneous fees and charges)

File Listing:

Document . . File Size(Bytes)/ Multi Pages

14409USS|DSLetterO1242012.

TransmIttal Letter pdf fa62420ce082e95fcd8bf3867ed55ff79d97
98b

1831904

Foreign Reference JPA2004534800.pdf 01 b0eb7d7150ad8436d4ab1c6ff7e6796d9
8a34e

Information:

1126330

Foreign Reference WO2007080515.pdf 14a09da6f685f2301096da43381d3f9e2bb
de013

Information:

2606929

Non Patent Literature BUDZINSKI1985.pdf

Non Patent Literature Bunea2004print.pdf 44f351c4bf6f11a65d72a0891f26ef366741I

Information:

473015

Non Patent Literature SIKORSKI.pdf 3415d6af73aed943aa6d2bfe78ea2413416
8714:

Information:

. . 612564
InformatIon DIsclosure Statement (IDS)

Form (SB08) 14409USSORDIDSO1242012.pd 25fdb919eb9d44342fc47c97df4005df3d3 ‘
413

Information:

366063

Non Patent Literature Gordeev1990.pdf 4e7b4812c0af3939a51244e75fa282c670a5
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Information:

Fee Worksheet (SBO6) fee-info.pdf ae777c7e2e36389c9d4a58d05b25346941-
3967a

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PA TENT

Attorney Docket No. NATNUT-14409/US-5/ORD

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Inge Bruheim, et al Confirmation: 1945

Serial No.: 12/057,775 Group No.: 1651

Filed: 03-28-2008 Examiner: Ware, Deborah K.
Entitled: BIOEFFECTIVE KRILL OIL COMPOSITIONS

INFORMATION DISCLOSURE STATEMENT LETTER

EFS Web Filed

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Sir or Madam:

The citations listed in the attached IDS Form SB08A may be material to the examination of the above-

identified application, and are therefore submitted in compliance with the duty of disclosure defined in 37 C.F.R. §§

1.56 and 1.97.

Applicants wish to bring to the Examiner’s attention that we are not providing copies of US Patents as

instructed under 37 CFR 1.98(a)(2). The Examiner is requested to make these citations of official record in this

application.

This Information Disclosure Statement under 37 C.F.R. §§ 1.56 and 1.97 is not to be construed as a

representation that a search has been made, that additional information material to the examination of this

application does not exist, or that any one or more of these citations constitutes prior art.

The Commissioner is hereby authorized to charge any required fees or credit any oyerpayments to Attorney

Deposit Account No.: 50-4302, referencing Attorney Docket No.: NATNUT-14409/US-5/ORD.

Dated: Januag 24, 2012 /J. Mitchell Jones/
J. Mitchell Jones

Registration No. 44,174

CASIMIR JONES, S.C.

2275 Deming Way, Suite 310

Middleton, WI 53562
608.662.1277
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