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

Mono Di Poly H-Poly
chio-meth 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 pg/mL)

45,96 22,98 1,24 2,48 11,18 16,15 (200 pg/mL)

Data expressed in percentage of total fatty acids (%).
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TABLE 11. OPTIMAL CONDITIONS FORLIPID EXTRACTION OF

AQUATIC ANIMAL TISSUES(suggested procedure)
 

STEP CONDITIONS

Grinding(if particles > 5mm)
4°C

Lipid extraction
sample-acetone ratio of 1:6 (w/v)

2h (including swirling 20 min)
4°C

Filtration

organic solvent resistantfilter
under reduced pressure

Washing
sample-acetone ratio of 1:2 (w/v)

pure and cold acetone

Filtration

organic solvent resistantfilter
under reduced pressure

Evaporation
under reduced pressure

Oil-water separation
4°C

Lipid extraction
sample-ethano! ratio of 1:2 (w/v)

pure ethanol
30 min

4°C

Filtration

organic solvent resistantfilter
under reduced pressure

Evaporation
. under reduced pressure

20

0000021 RIMFROST EXHIBIT 1024 page 0452



RIMFROST EXHIBIT 1024    page 0453

CA 02251265 1998-10-21

Bibliography

Bowyer, D.E., Leat, W.M.F., Howard, A.N. and Gresham, G.A. 1962. The
determination of the fatty acid composition of serum lipids separated by
thin-layer chromatography; and a comparison with column chromatogra-
phy. BBA. 70: 423-431

Chandrasekar, B., Troyer, D.A., Venkatraman, J.T. and Fernandes, G. 1996.
Tissue specific regulation of transforming growth factor beta by omega-3
lipid-rich krill oi! in autoimmune murine lupus. Nutr Res. 16(3): 489-503

Christensen, M.S., Hoy, C-E. and Redgrave, T.G. 1994. Lymphatic absorption
of n-3 polyunsaturated fatty acids from marineoils with different intramole-
cularfatty acid distributions. BBA. 1215: 198-204

Difco laboratories. 1984. Difco Manual Dehydrated Culture Media and
Reagents for Microbiology. 10™ ed. Detroit.

Foich, J., Lees, M. and Sloane-Stanley, G.H. 1957. A simple method for the
isolation and purification of totallipids from animaltissues. J. biol. Chem.
226: 497-509

Goodman Gilman, A., Goodman, L.L. and Gilman, A. 1980. The Pharmacological
Basis of Therapeutics. 6" ed. Collier Macmillan Canada itd, Toronto.

Heligren, L., Karistam, B., Mohr, V. and Vincent, J. 1991. Krill enzymes. A
new concept forefficient debridement of necrotic ulcers. Int J Dermatol.
30(2): 102-103

Prawn Hatchery Food. 1997. http://Awww.kk-tech.com/Iillhtml

Runge, J.A. and Joly, P. 1994. Rapport sur l'état des invertébrés en 1994-
7:0 Zooplancton (Euphausiacés et Calanus) de|'Estuaire et du Golfe
du Saint-Laurent.

Sargent, J.R. 1997. Fish oils and humandiet. Br J Nutr.78 Supp! 1: S5-S13

ZI

0000022 RIMFROST EXHIBIT 1024 page 0453
 



RIMFROST EXHIBIT 1024    page 0454

CA 02251265 1998-10-21

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

appendedclaims.
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WHAT.IS CLAIMED IS:

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

comprising the stepsof:

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 solventof 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 ofkrill tissue,

Calanustissue andfish tissue.

6. A lipid extract obtained by the methodofclaim 2, 3, 4 or 5.

22
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7. A protein rich fraction obtained by the method of claim 4 or5.

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

presentinvention.

23
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Injection Date : 98-03-24 20:09:39 Seq. Line : -
Sample Name a Vial : 1
Acq. Operator : Chantal Beaudoin Inj : 1

In} Volume : Manually

Method : C:\HPCHEM\1\METHODS\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. Température du four 170 degré C et purge flow = 150 ml/min. Flux dans
la colonne : 4,0 ml/min. Augmentation de la température a 175 degré C et le
purge flow est descendu a 140 ml/min, le 13 mars 1998. .FID1 A, of GEN00002.0| i
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Figure 1: Gas-liquid chromatography of fatty acids from dry krill (chloroform-
methanol).

CONFIDENTIEL

0000026 RIMFROST EXHIBIT 1024 page 0457

 



RIMFROST EXHIBIT 1024    page 0458

  

. CA 02251265 1998-10-21
UNELUEN Lib ao

Injection Date : 98-03-25 20:00:46 - Seq. Line : -
Sample Name : 11 Vial : 1
Acq. Operator : Chantal Beaudoin Inj : 1

Inj 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. Température du four 170 degré C et purge flow = 150 ml/min. Flux dans
la colonne : 4,0 ml/min. Augmentation de la température 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 chromatographyoffatty acids from dry krill (acetone).

CONFIDENTIEL
 

0000027 RIMFROST EXHIBIT 1024 page 0458



RIMFROST EXHIBIT 1024    page 0459

CA 02251265 1998-10-21

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

Inj Volume : Manually

Method : C:\HPCHEM\1\METHODS\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. Température du four 170 degré C et purge flow = 150 ml/min. Flux dans
ta colonne : 4,0 ml/min. Augmentation de la température a 175 degré C et le
2urge flow est descendu a 140 ml/min, le 13 IMars 1998. FID1 A, of GEN00008.D
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Figure 3: Gas-liquid chromatographyoffatty acids from frozen krill (acetone).
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Injection Date : 98-04-02 17:35:45 Seq. Line : -
Sample Name : 28 Vial : 1
Acq. Operator : Chantal Beaudoin Inj : 1

In} 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. Température du four 170 degré C et purge flow = 150 ml/min. Flux dans
la colonne : 4,0 ml/min. Augmentation de la température a 175 degré C et le

. purge flow est descendu a 140 ml/min, le 13 mars 1998.
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Figure 4: Gas-liquid chromatography of fatty acids from frozen krill (ethanol).
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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 contentis a
sea animaloil 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
supplementhavingas 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
causedby a selective food palette, (3) lack of
nutrition brought about by a breakdownin 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 improvementof
food life is strong, so people enjoy eating nutritional
supplements.

The present invention arises out of the
aforementioned nutritional needs andits 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 hardeningofarteries, (3) prevents the
occurrence of liquid fatty deposits and encourages
cell life, (4) cleans and washesbloodvessels 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, whichis
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
soybeanlecithin melted in an oil having high
eicosapentaenoic acid content in liquid form
inserted into a gelatin capsule.

Asfor 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 thereofis not limited, and the
source of energy is also not limited.

Vitamin E is included in great amounts in
saffloweroil, 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 soybeanoil obtained by
dehydrating and drying gum produced by the production of soybean
gumis generally acceptable for the soybeanlecithin used in
conjunction with vitamin EF,butit is also acceptable to use lecithin
that has been sugared and concentrated via acetone or alcohol, and it
is also possible lo use separated lecithin that contains litle of no
keratin.

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

will not be sufficient. In addition, for 011 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
animaloils such as pilchard oil, mackerel oil, cuttlefish oil, krill oil,
or mink oil, or an oil that was derived from oneof 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 volumeofliquid in the capsule. If this concentration 1s 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, arc made to take a film like form, are poured into a
300 milligram capsule and put into a gelatin container. The
aforementioned compound1s poured into this container, the entry
point is heat scaled, and the nutritional supplement of the present
invention is formed.

[Embodiment 2

30 parts vitamin F 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 pouredinto 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 F 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
saffloweroil, rice oil, corn o11, 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,
whichacts 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 besaid
to functionas a nutritional supplement.
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(54) [Title of the Invention] Medicine for Improvement of Dementia Symptoms

(57) [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
symptomsthat 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/orthe reduction of powers of calculation,
reduction ofjudgment, and reduction in the intellectual
capacities and functioning 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 thatis
dementia.

[Claim 3] A medicine for improvement of dementia symptoms
of claim 2 working to reduce will loss, delirium, worsening of
humanrelationships, manic states, and/orloitering.
[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 reducethe 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 J
[Industrial Field of Use] The present inventionis in relation to a
medicine for the betterment of mental symptomsthat
accompany dementia, and in particular relates to a medicine for
the improvement of dementia symptomsthat 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 lookingafter of the patient
within the family becomesdifficult. 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 beensatisfactory. 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 ] DHAis present in abundancein the brain and the thick
mucus membranes. DHA is knownto 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 1 — 279830), agent for the
treatment of thrombosis (Sho 57 — 35512), among others.
Amongthese, patent application Hei 2 — 49723 showsthat
DHAcan aid in the improvement of academic ability as well as
increasing memory performance, and also acts to prevent the
formationof platelet aggregation. However, this application
said nothing more and did not hint at the specific application of
DHAto dementia. Also, Application Hei 1 — 279830is in
relation to the increase of transmission volumeto the brain of

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

000002

Tle1 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 knownfor being a health food, to
dementia patients, whereupon the symptomsof 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 symptomsthat
includes DHA.

[ 0007 ] The medicine for the improvement of dementia
symptomsof 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, worsening 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 usedin the present invention 1s an isolated
acid, and refers to salt, ester, glyceride, phospholipids, choline
compounds, ascorbic acid compounds, amino acid compounds.
Asfor the oil that includes the DHA,an inclusion ratio of 10%

or more DHA(asan 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 shipjack tuna,
oil coming from microorganisms,krill oil, and oil from
industrial products extracted fromthe 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 medicinethatis the active
portion of the drug the medicine may be manufactured in the
normal fashion. Furthermore,it is also possible to turn the
medicine into extended release tablets via publicly known
methods. When using those manufacturing helper substances
the DHAlevels within the medicine for the improvement of the
symptomsof 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).
[ 0011 ] For example, in oral and adhesive administration
excipients (example: starch, milk sugar, crystal cellulose, milk
calcrum, metakei acid aluminum acid magnesium, waterless
silicic acid), collapse agents (example: carboxymethylcellulose,
carboxymethy] 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 | In order to manufacture granules, wet or dry droplets
are formed, and in order to producepills, it is permissible to
form the tablets with the powderand granuleseither 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, carnauba wax, hardenedoil, 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 granulesarefilled into a hard
capsule or the active ingredients are coated with a gelatin film
either as is or afier being melted into gelatin, polyethelyn glycol,
sesameoil, olive oil, or otheroil. In this way it is possible to
gencrate 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 makinganelixir-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 addedto the liquid
solutions discussed herein, accordingto taste.
[ 0014 ] Also, stable production medicine componentsare used
for injectable medicine, such as solution from water soluble
injectable 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 ] In order to produce injection-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 medicinesor 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
producingrectally administered medicine the active ingredients
and cocoabutter, 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, soybeanoil,
or other oil, and thereafter coated in a gelatin film.
[ 0017 ] Additionally, the medicine for the improvement of
dementia symptomsof the present invention with the above
listed characteristics may be producedusing 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 improvementof
dementia of the present invention administration of a high
purity concentration of DITA (for example, 90% or above) via a
soft capsule is desirable because of the ease of administration.
| 0019 | 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 embodimentofthe present invention.
[0021 ]
[Embodiments]
Embodiment |. 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.
In additionto 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 monthsafter
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.

| 0022 |
[Table 1]

Table 1. Level of Improvement in Psychological State
 

Recovered Somewhat WorsenedNo Change

SeonCranial 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 paticnts, 2 cascs of improvementin 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 | case each of improved ambition, human
relationships, and manicstates, respectively, for a total
of 3 observed improvements. The Unchanging
Administration Group did not show any change in
symptomsin 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 | were evaluated. This test
was a simple cvaluation ofintellectual abilitics. 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 monthsafter the administration of DHA. The

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

[ 0025 |
[Table 2]

Table 2. Level of Improvementof Intellectual Abilities
PoDHAAdminGroup|UnchangedGroup

test start time)|— admin post - admin

Total S+   JudgmentTotal 4.1+-2.9 2.6 +-2.4
Higher Function Total|5.1 +-2.9 3.6+- 3.3 2.4+-2.8

| 0026 | Note that in both the motor and IQ tests,

 

Continued from the front page

(72) Inventor Miyakawa Fumio
Kanagawa-ken, Sumohara-shi, Nandai 1 — 2 — 12
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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 methodsforits
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, Hubermanet al. 1997; Bjerkeng and Berge 2000).
The oxygenated carotenoids (xanthophylls) are responsible for the red color of these aquatic

animals. These xanthophyllsare also useful 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 al. 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 compoundsthat 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

astaxanthin. 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, McEvoyet al. 1998). In somecases, 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, McEvoyet al. 1998).

[0008] Naturalsources 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. Lycopeneis an alternative

natural carotenoid that might meetthe cost criterion for inclusion in feeds (Clark, Yaoet al.

2000). It is ina 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 numberofcombined emulsifying/spray-drying processes (see

patents DE-A-12 11 911 or in EP-A-0 410 236) have been proposed to improve the color

yields and to increase the absorbability or bioavailability carotenoids.

[0010] Onespecific problem which has not yet been addressedis 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 Phaffia

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

melting point of 64°C, and about 32% oleic acid (18:1n9) with a melting point of 16°C

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

oil droplets solidify near 10°C. This makesit 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 coldwaterfish.

BRIEF SUMMARYOF THE INVENTION

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

mixture of carotenoids and phospholipidsrich 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, sesameoil, corn oil, cottonseed oil, soybean oil, or

peanutoil) plus esters ofmedium chain-lengths vegetable fatty acids or fish oils (such as,

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

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

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

butylated hydroxyanisole, ascorbic acid or ethoxyquin.

[0014] c) 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 bondsinatleast 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, cryptoxanthin,

citranaxanthin, canthaxanthin, astaxanthin, beta-apo-4-carotenal, beta-apo-8-carotenal, beta-

apo-8-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 palmitate, nicotinic acid, nicotinamide, pyridoxine

hydrochloride, vitamin D3, tocopherol, tocopherol acetate, tocopherol palmitate, 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] Compoundswith vitamin or coenzymecharacteristics, 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 andits esters such as, for example GSH monomethyl ester, GSH

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

[0023] Depending onthe 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 al. 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 mechanicalstability 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 al. 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 amountsufficient to improve carotenoid stability and

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

and the carotenoid is in an amountsufficient 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 amountof a carotenoid and an amountof a phospholipid,

wherein the amountof the phospholipid is sufficient to improve carotenoids stability and

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

and the amountofthe 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] Thepresent 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 amountofthe 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 tocellular 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 useful 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
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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 anda phospholipid under

conditions sufficient to maintain the LC-PUFAand 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 Phaffia 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 from microbial sources. The

cellular or synthetic carotenoid material and phospholipid material are premixed and

homogenizedprior to the addition to a feed in orderto stabilize and solubilize the carotenoid

and such a process surprisingly results in the enhancedbioavailability of the carotenoids by

the coldwater animal.

BRIEF SUMMARY OF THE SEVERAL VIEWS OF THE DRAWINGS

[0038] Figure 1. Improvedtotal 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" meansa liquid and any mixture of a liquid and a solid that

has fluid attributes, 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 whichthefirst will not

mix. Thefirst 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 mannercharacteristic 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,

withoutlimitation, bonding interactions such as covalent bonding, ionic bonding, hydrogen

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

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

mechanicalstabilizing 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 animalthat 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

memberofthe 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 byproductofthe 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 (PI), 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 animaltissues 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-rich phospholipid (such as soy lecithin, DHA-, EPA- or ARA-rich phospholipid

extracts) improvesthe bioavailability of carotenoids when consumed by coldwater 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 becomesolidified at low water temperature and thereby reduce

bioavailability of the carotenoid in the animal GItract. 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,
8
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phospholipid-containing oils (such aslecithin oils derived from soy beans), or mixtures and

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

PUFA-trich 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 byproductextracts (i.e., processed waste products from preparation

of fish meal or purified fish oil). Preferred phospholipids are from Crypthecodinium sp.,

Schizochytrium sp. and Mortierella sp., and plant lecithins. Phospholipids useful for this

invention would be those wherein at least 20% ofthe 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% ofthe fatty acid residues with 4 or more double bonds. Most

particularly preferred phospholipids would be those containing at least 20% ofthe 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 andratios

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 amountofthe carotenoids for use in the composition ofthis

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

the carotenoids and the phospholipid used in the composition. Amounts between about1

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

per kgfeed and 50 mgper feed beingparticularly 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 mgper 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 meansthat an oil or aqueous

form of the compositionsofthis 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 ofthis

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 improveits solubility. Thus, the formulations of this invention,

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

removing a major impedimentthat 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 coldwater animals. Current carotenoid formulations contain large quantities

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

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

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

preserve their liquidity and become moreavailable 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 soybeansin de-oiled and oiled states (American Lecithin

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

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

PUFA-rich phospholipid, such aslecithin, in the formulations ofthis invention prevents

carotenoid solidification, thereby increasing bioavailability of carotenoids in the GI tract of
10

RIMFROST EXHIBIT 1024 page 0505



RIMFROST EXHIBIT 1024    page 0506

WO 2004/112767 PCT/US2004/019972

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 improvementin 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 carefully choosing the type of PUFA-rich phospholipid and theratio of the

carotenoids and PUFA-rich phospholipids. ,

[0065] Jt 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,orthelike). |

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

oxidative degradation. Preserving the integrity of the double bondsofthe carotenoids

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

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

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

Becker (WO 00/54575) have described a process whereby a DHA-containingoilis

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

involves the combination oflecithin with the carotenoid containing material is in the

stabilization of the carotenoid against oxidation.

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

other cellular materials comprising long chain polyunsaturated fatty acids (LC-PUFAs).

Microorganisms suchas, but notlimited to, Crypthecodinium, Schizochytrium,
11
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Theraustochytrium, Ulkenia, 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 ofstability to the resulting dry biomass of these microorganisms and increase

the bioavailability of the LC-PUFAsthemselves. Lecithin to biomassratios from about

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

[0068] Methods for Making Carotenoid/Phospholipid Compositions

[0069] Onepreferred 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 controiled physical

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

interaction and association.

[0070] The chemicalinteraction 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 oflecithin or other PUFA-rich oils obtained from single-celled organisms.

Carotenoids may be in the form ofpure carotenoid (synthetic or otherwise) or as cellular
12
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material from high carotenoid microorganismssuchas but not limited to Pfaffia or

Heamatococcus and the mixture ofphospholipids to microbial cell biomass may bein the

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

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 vortexing 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 carotenoidsin a polar solvent. Suitable solvents

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

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

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

by evaporation,or the like.

[0076] Methods for making LC-PUFAphospholipids 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 with various gradesoflecithin or other PUFA-richoils

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-PUFAscan range from 1 part to from 1 to 100 parts cellular
material.

[0077] Examples

13
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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 meantto 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 (AHD 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 Crypthecodiniumspecies.

[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 (OmegaProtein, 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

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

color the flesh of aquatic animals that consumedthe feed.

[0085] Example 3

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

phospholipid extract from Crypthecodinium sp.

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

washarvested 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 Phaffia 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

14
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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 ofPhaffia rhodozyma yeast biomass and soy

lecithin.

[0090] One hundred grams ofPhaffia 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% ofthe fatty acids with

4 or more double bonds. This mixture wasthen 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 oftrout fish with a feed containing natural astaxanthin from Phaffia 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 Phaffia 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 Phaffia (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
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[0099] Five groups of 20 trout fish per group were fed 4.4% body weight/dayfor 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 supernatants dried under a stream ofnitrogen and dissolved in 2 ml of

hexane. Total carotenoids were measured spectrophotometrically at 470 nm.

[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 Phaffia and no astaxanthin,

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

0.05). Diet 3 and Diet 5, with no Phaffia and 50 mgastaxanthin provided by the
compositions of Example 3 and Example 4, respectively, provided intermediate amounts of

muscle pigmentation. Diet 1, with Phaffia 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 Phaffia and 100 mg astaxanthin provided by the composition ofExample3,

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

compared to Diet 1.

[0102] Example 6

[0103] Preparation of Schyzochytrium biomasswith 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 ofLC-

PUFA enriched oil) 2 g of soy lecithin (American Lecithin Co.) is added. The resultant
16
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mixture is thoroughly mixed andthen 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, from 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. |

[0107] Patent References

[0108] US 6,261,598

[0109] US 6,476,010

[0110] US 6,436,437

{0111} US 6,403,056

[0112] US 6,358,524

[0113] US 6,296,877

[0114] US 6,413,736

[0115] US 6,022,701

[0116] US 5,972,642

[0117] US 5,935,808

[0118] PA20020177181

(0119] EP-A-0 410 236

[0120] DE-A-12 11 911
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CLAIMS

WeClaim:

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 1:0.01.

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

from 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 phospholipidsis

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 mgper kgoffeed.

19, The composition of Claim 18, wherein the animalis 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 animalis afish.

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

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

24. The composition of Claim 23, wherein the terrestrial animalis 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 andat least one phospholipid, wherein the carotenoid

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

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 methodas 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 methodofpreparing 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 andthe total phospholipids compriseat

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

catrier:mixture; 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 comprisesan oil.

34. The method of Claim 32, wherein the coating comprises a top coating.
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Figure 1.
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youare citing U.S. References. If you chose not to include U.S. References, the imageof the 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 PatentLiterature will be manually reviewed and keyed into USPTO systems.

306889
Other Reference-Patent/App/Search EPSearchReportEP 12187516.

documents pdf 05e6124c12eb0191 9bfb5eff81 2ce7264958
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Information:

1371659

Foreign Reference W02004112767.pdf
bf898e0b5df9ce5a7a99b2a1 da2f6b9fafad

145¢

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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
If a new application is being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a 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/903indicating acceptanceof 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
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling 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

Inre 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 WebFiled

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir or Madam:

The citations listed in the attached IDS Form SBO8A 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 IDSis 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 moreof these citations constitutes priorart.

The Commissioneris hereby authorized to charge any required fees or credit any overpayments 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

RIMFROST EXHIBIT 1024 page 0522



RIMFROST EXHIBIT 1024    page 0523

PTO/SB/81 (01-09)
Approvedfor use through 11/30/2011. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of infarmation unlessit displays a valid OMB control number.

 
 
 
 
 
 

 
 
 

  
 
 

 

 

 
 
 

POWEROF ATTORNEY 121087,775
OR Fillng Date

 
 

First Named Inventor Inge Bruheim

Title BIOEFFECTIVE KRILL OIL COMPOSITIONS
Art Unit 1651

Attorney Docket Number|AKBM-14409/US-5/ORD

| hereby revoke all previous powers ofattorney given in the above-identified application.

[| A Powerof Attomey is submitted herewith.
OR —

| hereby appoint Practitioner(s) associated with the following Customer 72960
Number as my/our attorney(s) or agent(s) to prosecute the application
identified above, and to transact all businessin the United States Patent seer
and Trademark Office connected therewith:

OR

| | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) to prosecute the application identified above, andto transact all businessin the United States Patent and Trademark Office connected therewith:

REVOCATION OF POWER OF ATTORNEY
WITH A NEW POWEROF ATTORNEY

AND

CHANGE OF CORRESPONDENCE ADDRESS

 

 

  
 
 

  
   
 

 

 

 
 

 

  
  

  
 

 

Practitioner(s) Name Registration Number 

 

 

 

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

OR |
C] The address associated with Customer Number:

OR

Firm or

Address

 

 
 
 

 
 

Individual Name
 
 

City
ountry

Telephone
am the:

[| Applicant/Inventor.OR

Assigneeof record ofthe entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) (Form PTO/SB/6) submitted herewith orfiled on

 
 

 
 

 

  
  
 
  

 

 
 

  
 
 
 

 siaee————-7 hh SIGNATUREof Applicantor Assignee of RecordPlaTooate|Mare Zo1d
Teashore 1]U7241250 00

Title and Company "re FO Meer Biohatia A
NOTE:Signaturesof all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one
signature is required, see below’, :

 [| *Total of forms are submitted.
This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The informationis required to obtain or retain a benefit by the public whichis tofile (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 colfection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the complated application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amountof time you require to complete this form and/or suggestions for reducing this burden, shauid be sent to the Chief information Officer, U.S. Patent and
Trademark Office, U.S, Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

ffyou 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

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess it displays a valid OMB control number.

STATEMENT UNDER37 CFR3.73(b)

 
Applicant/Patent Owner: Inge Bruheim
Application No./Patent No.: 12/057,775 Filed/issue Date: 28-Mar-2008
Titled:

BIOEFFECTIVE KRILL OIL COMPOSITIONS

AKER BIOMARINE AS /a__ corporation
(Nameof Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency,etc.

 

states thatit is:

1. the assignee ofthe entire right, title, and interestin;

an assigneeof less than the entire right,title, and interestin
(The extent (by percentage) of its ownership interestis %); or

3. [_] the assignee of an undivided interest in the entirety of (a complete assignment from one ofthe joint inventors was made)
the patent application/patentidentified above, byvirtue of either.

A. C] An assignmentfrom 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 chainoftitle from the inventor(s), of the patent application/patentidentified above, to the current assigneeasfollows:

The document was recordedin the United States Patent and Trademark Office at

Reel 023089 . Frame0864 __, or for which a copythereofis attached.

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

The document was recordedin the United States Patent and Trademark Office at

Ree| 929802 , Frame 0828 . of for which a copy thereofis attached.

3, From: : To:

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

Reel , Frame , or for which a copy thereofis attached.

[] Additional documentsin the chain of title are listed on a supplemental sheet(s).

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

[NOTE:A separate copy(i.¢., a true copy of the original assignment document(s)) must be submitted to AssignmentDivision in
accordance with 37 CFR Part 3, to record the assignmentin the records of the USPTO. See MPEP 302.08]

The undersignéd twhose title istsupplied below) is authorized to act on behalf of the assignee.

Date

CEO
Title

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. Timewill vary depending upon the individual case. Any comments on the amountof time
you require to complete this form and/or suggestions for reducing this burden, should be sentto the Chief information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1460, Alexandria, VA 22313-1450.

 

If you need assistance in completing the form, call 1-800-PTO-9199 and selectoption 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 U.S. 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 U.S. Patent and Trademark Office may notbe able to
process and/or examine your submission, which may result in termination of proceedings or
abandonmentof the application or expiration of the patent.

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

4. 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 maybe disclosed to the Departmentof Justice to determine whether
disclosure of these records is required by the Freedom of information Act.

2. Arecord 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 counselin the course of settlement negotiations.

3. 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 Memberwith respect to the subject matter of the
record.

4. Arecord 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).

5. A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records maybe disclosed, as a routine use, to the International Bureauofthe
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecordin 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)).

7, Avrecord 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, underauthority of 44 U.S.C. 2904 and 2806. Suchdisclosure shall
be madein accordance with the GSA regulations governing inspection of recordsforthis
purpose, and anyotherrelevant(i.e, GSA or Commerce) directive. Such disclosure shall not
be used to make determinations aboutindividuals.

8. 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 issuanceof 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 wasfiled in an application which
became abandonedorin 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. :

9. Arecord from this system of records maybe disclosed, as a routine use, to a Federal, State,
or local law enforcement agency,if the USPTO becomes awareof a violation or potential
violation of law or regulation.
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Electronic AcknowledgementReceipt

15093234

Application Number: 12057775

International Application Number:

Confirmation Number:

Title of Invention: BIOEFFECTIVE KRILL OIL COMPOSITIONS

First Named Inventor/Applicant Name: Inge Bruheim

Customer Number: 72960

John Mitchell Jones/Vickie Hoeft

Filer Authorized By: John Mitchell Jones

Attorney Docket Number: AKBM-14409/US-5/ORD

Receipt Date: 01-MAR-2013

Filing Date: 28-MAR-2008

Time Stamp: 14:10:55

Application Type: Utility under 35 USC 111)

 
Paymentinformation:

3°
Submitted with Payment

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

187624

Powerof Attorney 14409US5PowerEXEC.pdf cc609bffb977bachd2b39290db832e1c3e5
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TotalFiles Size (in bytes) 187624

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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
If a new application is being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a 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/903indicating acceptanceof 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
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Doc code: IDS PTO/SB/08a (01-10)
eye . . . Approvedfor use through 07/31/2012. OMB 0651-0031

Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Underthe 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 | AKBM-14409/US-5/ORD
  
 

 

 

  
 

 

 

U.S.PATENTS Remove

. . . . Pages,Columns,Lines where
Examiner Cite Patent Number Kind Issue Date Name of Patentee or Applicant Relevant Passages or Relevant
Initial No Code’ of cited Document .

Figures Appear

1

If you wish to add additional U.S. Patentcitation information pleaseclick the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove

Examiner] .. Publication Kind|Publication Nameof Patentee or Applicant Pages,Columns,Lines where
ae ie Cite No . Relevant Passages or RelevantInitial Number Code'} 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

Nameof Patentee or Pages,Columns,Lines
Examiner] Cite|Foreign Document Country Kind|Publication Applicant of cited where Relevant Ts
Initial* No|Number? Code2 j Code4| Date PP Passages or Relevant

Document .
Figures Appear

Neptune Technologies &
1 20027322233 AU 2003-02-17 Bioressources, Inc. [|

CHLORINE ENG CORP
2 04057853 JP 1992-02-25 LTD

   
 

If you wish to add additional Foreign Patent Documentcitation 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, Deborah K.

   
Attorney Docket Number | AKBM-14409/US-5/ORD 

Examiner] Cite Include nameof the author (in CAPITAL LETTERS},title of the article (when appropriate), title of the item

 

 

 

 

 

 

 

 

 

 
(2011) 46: 25-36

an (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TSInitials No : : .
publisher, city and/or country where published.

1 CN Office Action mailed April 27, 2012, JP Patent Application No. 200880112125.6 (and English translation)

2 FRICKE,et al., Lipid, Sterol and Fatty Acid Composition of Antarctic Krill (Euphausia superba Dana), Lipids (1984) 19 Ol
(11): 821-827.

3 FRICKE,et al., 1-O-Alkylglycerolipids in Antarctic Krill (Euphausia Superba Dana), Comp. Biochem. Physiol. (1986) Ol
85B(1): 131-134

4 GORDEEV, K.Y., et al. "Fatty Acid Composition of the Main Phospholipids of the Antarctic Krill, Euphausia superba," Ol
Chem. Nat. Cmpds. (1990) 26(2), pp. 143-147

5 GRANTHAM (1977) Southern Ocean Fisheries Survey Programme, FAO Rome, GLO/SO/77/3: 1-61. [|

6 RAVENTOSet al., Application and Posssibilities of Supercritical CO2 Extraction in Food Processing Industry: An Ol
Overview, Food Science and TechnologyInternational (2002) 8: 269-284

7 TANAKA,T., et al., Platelet-activating Factor (PAF)-like Phospholoipds Formed during Peroxidation of Ol
Phosphatidylcholines from Different Foodstuffs, Biosci. Biotech. Biochem. (1995) 59 (8), pp. 1389-93

8 WINTHER,et al., Elucidation of Phosphatidylcholine Composition in Krill Oil Extracted from Euphausia superba,Lipids Ol
 

If you wish to add additional non-patentliterature documentcitation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature Date Considered   

 
*EXAMINER:Initial if reference considered, whetheror 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. 
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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, Deborah K.  
Attorney Docket Number | AKBM-14409/US-5/ORD 

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). * For Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° 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
ha Art Unit | 1651

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

 
CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to makethe 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 thefiling 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

[-] 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.

Signature /J. Mitchell Jones/ Date (YYYY-MM-DD) 2012-11-15

Name/Print J. Mitchell Jones 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 whichis 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, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor 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 U.S. 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 U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof 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
Departmentof 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 counselin 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
requestinvolving an individual, to whom the record pertains, whentheindividual has requested assistance from the
Memberwith 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 GSAaspart 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 otherrelevant(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 wasfiled 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.
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NATURAL MARINE SOURCE PHOSPHOLIPIDS COMPRISING FLAVONOIDS,

POLYUNSATURATED FATTY ACIDS AND THEIR APPLICATIONS

Cross-Reference to Related Application

This applicationclaims 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.

SP 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 - we)
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 etal. (38), published in 1983, discloses polyene
derivatives of phosphatidylcholine as phospholipid molecular

species of frog receptor membranes. However, there is no
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 .

0-3 fatty acids and @-3 phosphatidylcholine in the treatment of

bipolar disorder. The preferred o-3 phosphatidylcholine|
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derivatives comprise eicosapentanoic and/or docosahexanoic

acid. — 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.

BP 0609078 Al, published.on March 8, 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 af 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.@.: a phospholipid of the general formula (I):

Hc—O-€
(i)  

wherein K represents a moiety normally found in a phospholipid.
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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

())

10 |

wherein X is ~CH2CH2NH3, -CH2CH2N (CH3) 3 or

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):

 
OH OH”

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 ofa
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.

 RIMFROST EXHIBIT 1024 page 0539



RIMFROST EXHIBIT 1024    page 0540

 

10

15

 

- 3b -

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 , “y
phosphatidylcholine (PC), phosphatidylethanolamine (PE) and’ vo

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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H2C——-O—-C——Ry

T
Ro—C—O—GH

0

H2C 0 -O—CH2—CH2—_NO--T
Phosphatidyicholine — commonstructure

R, and Ro arefatty acid residues,
different for each molecular species

|
Ho>C——O—-C——R

1
Rzg—C-—O-—_CGH

PCT/CA02/01185

CH,

CH3

CH3

H>C——O-—P—-O—CHz——CH2z——_NHg
O

Phosphatidylethanolamine— commonstructure

R, and Repare fatty acid residues,
different for each molecular species

 T
H2cC——O—-C-—_R,

I
Re-——-C—-O—CH

I
H2cC——-O—P——O OH

s OH

HO i
OH

Phosphatidylinosito!— common structure
R, and Re 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 (C18:2n6), 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, PGI,) 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, PGG, and PGHs, 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-lipoxygenase, 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 (PGI2z),
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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

vasodilatation qualities. Damaged endothelial cells cannot

produce PGI2, making the vessel more susceptible to thrombosis
and vasospasm. Thromboxanes and leukotrienes serve a vascular
function during inflammation, generally producing

vasoconstriction. Prostaglandins have a vascular role during

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 activities. Leukotrienes and prostaglandins can

also increase the endothelial membrane permeability thus
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

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-

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
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 Eatty-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 5,000-10,000

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).

Tn 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

godium/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-1,4,5-

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 vy
indolamine theory the deficiency igs in the amount of serotonin.

Receptors linked to the inositol signalling system include

serotonin (5HT2a and 5HT2b) and norepinephrine (alpha la, 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 al 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 {OCD):

Since the phosphatidylinositol cycle, as a second

messenger is known to affect several neurotransmitters,
including serotonin receptors, inositol was studied for
treatment in OCD 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. ft 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 ai 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 ag 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 Mi 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-Pischer 344 rats, 18-20 months of age, were

used as the experimental subjects. oy
The subjects were caged individually and maintained

at 21 to 22° C in a 12:12 light-dark cycle b.

A dose of 300mq/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. oy

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, 12 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 waa 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-1l

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

study, respectively.

This, approximately, 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 -lipoic 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
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 celis can

limit metabolic activity and limit available energy.

Phospholipids, as part of the membrane structure:

i. maintain membrane integrity

ii. regulate enzyme activities and membrane transport
processes through changes in membrane fluidity (Spector 1981,
1985)

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).

iv. One of the choline phospholipids (l-alkyl-2 acety1-SN-
glycerol-3-phosphocholine) is the substrate for the synthesis
of platelet activating factor (Synder 1989).

vy. The arachidonic acid found as part of the structure of
choline or inositol phospholipidis utilized for the production
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 wy
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

RIMFROST EXHIBIT 1024 page 0554



RIMFROST EXHIBIT 1024    page 0555

10

15

20

25

WO 03/011873 PCT/CA02/01185

- 18 -

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 Cc, 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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Phospholipids affect brain function in two substantial

(Cohen B.M., Babb S.M., Yurgelun-Todd D., et al. Brain

choline uptake and cognitive function in middle age. Biol.

Psych.

g.

1997;41:908.)

The membranes of brain cells depend on
phospholipids as part of their structure.
Phosphatidylserine (PS) is concentrated in the
cell membranes of the brain.

Phospholipids are required for the production of
neurotransmitters.

Choline is a component of the neurotransmitter
acetylcholine. Without adequate levels of
acetylcholine, the brain can't store or retrieve
information efficiently.
Lower choline levels in the brain are an

underlying factor for age-related cognitive
disorders.

Patients submitted to increased choline uptake
show significant improvement in their ability to
recall information and perform on memory
retention tests, suggesting a causal relationship
between poor choline status and cognition.

 

Phosphatidylserine (PS) in Dementia-Related Diseases:

a.
Dementia ig the deterioration of mental function,

particularly affecting memory, concentration, and
judgment.
A frequent cause of dementia is Alzheimer's
disease.

The first double-blind trial of PS for

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

randomized controlled study of phosphatidylserine
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
supplementation period.
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., Bertolidin T.,
Farina C., et al. Cognitive decline in the
elderly: A double-blind, placebo-controlled
multicenter study on efficacy of |
Phosphatidylserine administration. Aging Clin.

 

RIMFROST EXHIBIT 1024 page 0556



RIMFROST EXHIBIT 1024    page 0557

LO

15

20

30

35

40

AS

h.

WO 03/011873

Restoring

a.

PCT/CA02/01185

- 20 -

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.

and Preserving Liver Function:

While the phospholipid PS dominates in the mental
function arena, the phospholipid
phosphatidylcholine (PC) igs 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.M., Nauss K.M., and de Camargo
J.L. Lipotropes, immunocompetence, and cancer.
Cancer Res. 1983;43:24268-2434S.)
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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 synthase. It condenses three molecules
of malonyl-CoA with one molecule p-courmaroyl-CoA to form a Cis
intermediate, naringenin chalcone, with a R stereochemistry at
the 2™ carbon. Chalcone isomerase, transforms the intermediate
into the first flavonoid of the pathway, 2S-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. bifferent
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"°)
and third (3%°) carbons on the center (C) ring. The presence of
this double bond significantly increases the antioxidant

activity of the flavonoid. Antioxidant activity can be
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increased with the addition of another hydroxyl group on the B

or C ring.

 
 

 

5

Luteolin 0 OH

OH

OH

HO ° oO C
OH

OH O

10 Quecertin

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-
ol, 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. hey are extracted from the eldest
living tree species, Gingo Biloba. Scientific research
suggests that the beneficial constituents of gingo biloba
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

Antarctica Ocean (where the krill is Huphasia 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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TABLE1

Stability indexes of the extract after SO hours at 97.8°C 

Peroxide value (mEq/kg) <Q.1
Oil Stability Index (after 50 hours) at 97.8°C (mEq/kg) <0.1
Saponification Index 70-180
Iodine Index (%) 60-130

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 phosphat idylethanolamine,
phosphatidylinositol, phosphat idylserine, phosphatidyl choline
and sphingomyelin.

The phospholipid extract preferably further comprises
a number of other components. The extract may also comprise
fatty acids, antioxidants andfor 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.

TABLE 2

5 The fatty acid composition of the extract of the phospholipids

Total PL

;

0.30

26.50
;

1.02 1.30 :

9.18 11.90 - \

 

Bw ~] Qo

C16:1 PALMITOLEIC

18:0 STEARIC  

  2.30
0.30

 

  

 

 
 

 

 
100

Compared to phospholipids existing in the market

today, the extract phospholipids:

10 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

15 e. are the only phospholipids that contain a
combination of EPA and DHA on the same molecule.
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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
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.

Table 3 below details the fatty acid composition of

the total lipids of the extract.
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TABLE3

PCT/CA02/01185

Patty acid composition of total lipids of the extract

Sample

Fatty Acid Composition
C14:0

C14:21

C15:0

C16:0

C16:1

C18:0

C18:1

C18:2n6

C18:3n6 GLA
C18:3n3 ALA

C18 :4n3

C20:0
C20:1

C20:2n6

C20:3n6
C20:4n6

C20:3n3

C20:4n3

C20:5n3 BPA

C22:0

C22:1
C22:2n6

C22:4n6
C22:Sn6

C22:5n3 DPA
C22:6n3 DHA

C24:0
C24:1

°
o

>3.00
20.01
>0.3
220.00
23.25
2l.oo
210.00
322.00
20.04
20.01
21.50
>0.05

>1.00
>0.05

20.05
<0.50
20.01
20.20
225.00
20.01
>1.50
20.03
20.01
20-01
>0.50
>10.00
>0.01
>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/100g lipid)
Monounsaturated (g/100g lipid)
Polyunsaturated (g/100g lipid)
Omega-3 (g/100g lipid)
Omega-6 (g/100qg lipid)

>22.00
>11.00
>35.00
230.00
>1.00
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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 S 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

Monoglycerides (MG) (g/100g sample) 20.7
Triglycerides (TG) (g/100g sample) 23.00
Free Fatty Acids (FFA) (g/100g sample) 25.00
Cholesterol (g/100g sample) <2.00

Total Phospholipids (PL) (g/100g sample) 240.00

Phosphatidyl Ethanolamine (PE) (g/100g sample) 22.50
Phosphatidyl Inositol (PI) (g/100g sample) 20.20
Phosphatidyl Serine (PS) (g/100g sample) 20.20
Phosphatidyl Choline (PC) (g/100g sample) 235.00
Sphingomyelin (g/100g sample) 20.50

Vitamin A (yg/100 ml) 21,400
Vitamin E (ypg/1i00 ml) 215
Beta-Carotene ("g/100 ml) >1,600
Astaxanthin (mg/100 m1) >10
Canthaxanthin (mg/100m1) 210
Flavonoid (mg/100m1) >7.0 

The metals present in the extract are preferably zinc
and selenium. Zinc is preferably present in an amount of at
least 0.05 mg/100g of extract while selenium is generally
present in an amount of less than 3 mg/100g 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 
 

Zine (mg/100g) >0.1
Selenium (mg/100g) <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 eritical 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 98%. 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: /

i. 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 o0i1™ (the present invention)
phospholipids contain high quantities of eicosgapentanoic acid
—-BPA (20:5) and docosahexanoic acid -DHA (22:6). Their fatty
acid profile closely resembles that of human brain
phospholipids.

Vv. 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 omega~-3 fatty acids.

viii. The highest quantities of polyunsaturated

fatty acids contained in the phospholipids in the market today
are:

a. Arachidonic acid 230.1%
b. Homo-gamma-Linolenic acid 19.0%

c. DHA 28.4%

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 (e.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 (e.g., potato starch or sodium starch

glycollate); or wetting agents (e.g., 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, ©.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 Eor diagnosing
central nervous system tumors. The extract can algo 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 (1):
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?
HC —O—C

0 (I)
C—O—CH

Hao—O-FOX
5 oO

wherein X represents a moiety normally found in phospholipids,

 

@e.g., -CH,CH2N (CH) 21 CH,CH2NH3 or Ce

OH ?
NN OH

“0 ob
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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OH 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

“about” is used with a numerical value, the numerical value may

vary by at least 50%. Preferably, the variation will be +40%
or +30% and more preferably 420% or 410%. Even more preferred
variations are in the range +5%, +4%, +3%3 or 42%. Most

oe
preferably, the variation is in the range of +1

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).

The invention is further illustrated by the Eollowing

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.

 METHODS

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

Each mixture of diacylglycerols needed to be

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 Thc. 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 re-run 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 PH, 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 X

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 C18:0).
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 C16:0 peak was prominent in all individual
molecular species profiles and was also prominent in the intact
phospholipid fractions. For the C18:0 peak, its proportions
found in individual peaks were relatively high. Oleic acid
(C18:1) was found at high levels in both PC and PE fatty acid
profile.

TABLE 8

Molecular species peak areas obtained for selected fractions. 

  
 

 

Fraction

:

58.74

93.

19.87 9.67

PC band #3 F6|15.26 10.34
PC band #3 F7|28.32 fi0.93|
rpcband#3Fe[6.39[4.49|ia.65 [8.21[8.60—*([58.95«(|28.22
[PEband#3F2|4.50 10.79 0 [77.68|9-1926.85 22.14 14.45 pa9.62[21.76|

13.08 22. ;

PpHband#3F5[22.42
PE band #3 Fe (3.05 (6.
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TABLE9

Selected fatty acid peak areas of intact PC and PE

Un-3 HA

22.364+22.63|39.68 48.34 53.59

68.61 192.22

110.27

%See Fig. 2
TABLE 10 Lo

 
 

 
   
 
 
 

 

 
 
Retention
time

PC 1141.36 35.75    

  
 
   PE 166.43 20.45

The representative GC profiles for an individual fraction and

for intact phospholipid (PE) 

 

17654310  

  
Example 2

UVB-Induced Skin Cancer

Objectives

To evaluate the photoprotective potential of krill extract

against UVB-induced skin cancer.

RIMFROST EXHIBIT 1024 page 0580



RIMFROST EXHIBIT 1024    page 0581

10

15

20

WO 03/011873 PCT/CA02/01185

Study Design

Randomized control trial

Statistical significance p<0.05

Study Phase

Pre-clinical

Experimental Animals

Type: Nude Mice

Strain: C57BL6 Nude Congenic Mice - BoNU -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 og and local application

48 krill extract: 16 per O5

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
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the same method of treatment with a placebo. The groups were

divided as follows:

Nutrition: Week 1: fat-free chow

Week 2-20: according to group

Experimental Design:

The mice were divided in six groups as follows:

Group A: fat-free chow with supplementation of soy extract
2Led(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

carcinogenesis.

The results are shown in the following Table 11.

TABLE 11

  
 

  
 

 

Frequency of cancer
Krill Oil

Application

Oral & Topical

 
 

 

 
 
   0  

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.

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.

2q per day of the krill extract were given to a7
year old girl suffering from dyslexia and abnormal motor
function. After 1.5 months, she showed:

e Increased learning ability (blind observation by
psychologist)

® Improved motor function (moderate ice skating)
e Improved social skills
« 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 he

incorporated by reference. The citation of any publication is

for its disclosure prior to the filing date and should not be

construed as an admission that the present invenkion is aot

entitled to antedate such publication by virtue of prior

invention.

Although 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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4 CLAIMS:
poy

CO 1. A composition, comprisingee

(a) a phospholipid of the general formula (I),
cy Oo
coy |“ Hoc Oo | Rql | ° " @
ag, Re-———C-—0-—CH Q
an)

x H2C-———-O-——P—_-9—-x
Oo

wherein R, and R. is docosahexaenoic acid (DHA) or eicosapentaenoic
acid (EPA), and X is —CH2CH,NH3, ~CH,CH2N (CH); or

OH

OH

HO

OH

OH

(b) an antioxidant,

wherein DHA and EPA are attached simultaneously on the Phospholipid
and wherein the carboxy moiety attached to Rl and R2 is the carbonyl
group of said EPA and DHA.  
2. The composition according to claim 1, further comprising a
flavonoid of the general formula (IT)
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ay) 
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 composition 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 ig
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.
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13. The composition according te any one of claims 1 to 12, wherein
the composition comprises at least one phospholipid selected from
the group consisting of pPhosphatidylcholine,
phosphatidylethanolamine, phosphat idylinositol, 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
polyunsaturated fatty acids are selected from the group consisting
Of omega-3 and omega-6 fatty acids.

16. The composition according to claim 14, wherein 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 ana
Ppalmitoleic 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 monogiycerides, 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.

21. The composition according to any one of claims 17 to 20, wherein
polyunsaturated fatty acids comprise at least about 15% w/w of the
total lipids in the composition.
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2 22. The composition according to claim 21, wherein polyunsaturated
iL fatty acids comprise at least about 40% w/w of the total lipids in
CO the composition.
—

23. The composition according to claim 22, wherein polyunsaturated
fatty acids comprise at least about 45% w/w of the total lipids in
the composition.

24. The composition according to any one of claims 21 to 23, wherein
the polyunsaturated fatty acids are omega-—3 fatty acids.

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

*2002322233
—~“

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 ome of the group
consisting of vitamin A, vitamin E, beta-carotene, 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.

( 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_1
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C22:1 ERUCIC

C22:2n6

C22: 4n6

C22:5n6 METHYL DPA
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C22:5n3 DPA 1.9 —

os

32. The composition according to claim 31, wherein the total fatty

  
 

 

  
  

acid composition of all the lipids in the composition is about:

eee

( Sample %
; eee

Fatty Acid Composition

C14: 0 23.00

c14o;: 1 20.01

cls : 0 20.3

C16 : 0 220.00
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C18

C18

c18

cls

C18

C18

C20

C20

c20

c20

C20

C20

C20

C20

C22

C22

C22

C22

C22

C22

C22

2n6

3n6 GLA

3n3 ALA

4n3

2n6

3n6

4n6

3n3

4n3

5n3 EPA

2n6

4n6

5n6

5n3 DPA

6n3 DHA
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23.25

21.00

210.00

22.00

20.04

20.01

21.50

20.05

21.00

20.05

20.05

£0.50

20.01

20.20

225.00

20.01

21.50

20.03

20.01

20.01

20.50

210.00
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33. The composition according to claim 32, wherein the tetal fatty
acid composition of all the lipids further is. about:on)

CN
N
N

NI _. 5ca Saturated (g/100g lipid) 222.00
SN

= Monounsaturated (g/100g lipid) 211.00
( Polyunsaturated (g/100g Lipid) 235.00

Omega-3 (g/100g lipid) 230.00

Omega-6 (g/100g Lipid) 21.00

34, The composition according to any one of claims 1 to 32, further
comprising about:
nr

Monoglycerides (MG) (g/100g sample) 20.7

Triglycerides (TG) (g/100g sample} 23.00

Free Fatty Acids (FFA) (g/100g sample) 25.00

Cholesterol (g/100g sample) $2.00

Total Phospholipids (PL) (g/100g sample) 240.00

Phosphatidyl Ethanolamine (PE) (g/100g sample) 22.50

Phosphatidyl Inositol (PI) (g/1L00g sample} 20.20

Phosphatidyl Serine (PS) (g/100g sample) 20.20
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ro Phosphatidyl Choline (PC) (g/100g sample) 235.00fly

Sphingomyelin (g/100g sample) 20.50CO
res

wn Vitamin A (4g/100g m2) 21,400
N . .
aN Vitamin E (ug/100g sample) 215ON

ag Beta-Carotene (ug/100g ml) 21,600©

CS Astaxanthin (g/100g ml) 210ON

Canthaxanthin (mg/100g m2) . 210
Flavonoid (mg/100 ml) 27.0

35. Use of the composition according to any one of claims 1 to 33,
for the manufacture of a medicament for the prevention oar treatment
of liver disease.

36. Use of the composition according to any one of claims 1 to 33,
for the prevention Or treatment of liver disease.

37. 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 hepatitis.

 

38. Use of the composition according to any one of claims 1 to 33,
for the prevention or treatment of chronic hepatitis.

39. 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 steatosis.

40. Use of the composition according to any one of claims 1 to 33,
for the prevention or Creatment of steatosis.
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N :2 41. Use of the composition according to any one of claims 1 to 33,
ov for the manufacture of a medicament for the prevention or treatment

of liver fibrosis.CO
=

42. Use of the composition according to any one of claims 1 to 33,
for the prevention or treatment of liver fibrosis.cy

CN 43. Use of the composition according to any one of claims 1 to 33,
N for the manufacture of a medicament for the prevention or treatment
ct) of alcoholism.

S 44. Use of the composition according to any one of claims 1 to 33,
UN 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 12 to 33,
for the prevention or treatment of mainutrition

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.

S1. 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 lipid peroxidation.

92. Use of the composition according to any one of claims 1 to 33,

203755378_}
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for the prevention or treatment of lipid peroxidation.

53. 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 disserrythmia of cell regeneration.

54. Use of the composition according to any one of claims 1 to 33,
for the prevention or treatment of disserrythmia of cell
regeneration.

55. 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 destabilization of cell membranes.

56. Use of the composition according to any one of claims 1 to 33,
for the Prevention or treatment of destabilization of ceilmembranes.

57. Use of the composition according to any one of claims 1 to 33,
for the Manufacture of 4 medicament for the prevention or treatment
of Coronary artery disease caused by hypercholesterolemia, high
blood pressure, menopausal or post-menopausal conditions.

for the Prevention or Creatment of coronary artery disease caused by
hypercholesterolemia, high blood Pressure, menopausal or post-
menopausal conditions.

59. Use of the composition according to any one of claims 1 to 33,
for the manufacture of a medicament for the prevention of cancer.
60. Use of the composition according to any one of Claims 1 to 33,
for the prevention of cancer.

61. Use of claim 59 or 60, wherein cancer is skin cancer.

62. Use of claim 59 to 61, wherein the use of the composition is
oral or topical.

63. Use of the composition according to any one of Claims 2 to 33,
203755378_I
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O for the manufacture of a medicament for the prevention or treatment
aa of hypertension.
oe 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. Use of the composition according to any one of claims 1 to 33,on™,
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

( ef 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.
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N 75. Use of the composition according to any one of claims 1 to 33,
S for the manufacture of a medicament for the prevention or treatment
” of gastrointestinal diseases.
N

N 76. Use of the composition according to any one of claims 1 to 33,
for the prevention or treatment of gastrointestinal diseases.

cr .

CN 77. Use of the composition according to any one of claims 1 to 33,
“ for the manufacture of a medicament for the prevention or treatment
CN of peripheral vascular system Giseases.
N

a) 78. Use of the composition according to any one of claims 1 to 33,

fox the prevention or treatment of peripheral vascular system rydisease. %

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.

81. Use of the composition according to any one of claims 1 to 33,
for the prevention or treatment of pregnancy toxemia.

B2. Use of the composition according to any one of claims 12 to 33,
for the manufacture of a medicament for the prevention or treatment
of neurcdegenerative or psychiatric disease.

 83. Use of the composition according to any one of claims 1 to 33,
for the prevention or treatment of neurcdegenerative or psychiatric
disease.

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.
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QO. 85. Use of claim 84, wherein the learning disorder is dyslexia.
a

Y 86. Use of the composition according to any one of claims 1 to 33,

“ for the

ae)
CN
N
N
N
cn
AN
©
©
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2 manufacture of a medicament for the prevention or treatment ofiP abnormal motor function.

oe 87. Use of the composition according to any one of claims 1 to 33,

88. Use of the composition according to any one of claims 1 to 33,
in conjunction with a radioisotope for diagnosing or targetingtumors.

89. Use of the composition according to any one of claims 1 to 33,2002322233
in conjunction with a radioisotope for the manufacture of a rymedicament for diagnosing or targeting tumors.

90. Use of claim 88 or 89, wherein the tumors are central nervous
System tumors.

91. Use of the composition according to any one of claims 1 to 33,
for the manufacture of a medicament for reducing local fat deposits
and reducing visible cellulite.

92. Use of the composition according to any one of claims 12 to 33,
for reducing local fat deposits and reducing visible cellulite,
93. Use of the composition according to any one of claims 1 to 33,
for the manufacture of a medicament for aesthetic enhancement.
94. Use of the composition according to any one of Claims 2 to 33,
for aesthetic enhancement.

 
9S. Use of the composition according to claim 94, wherein the
aesthetic enhancement is breast enlargement,

96. A commercial package comprising the composition according to
claim 1 to 33 together with instructions for use in treating cancer,

cancer.
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OD 98. A commercial package comprising the composition according to
cL claim 1 to 33 together with instructions for use in treating
CO learning disorders.
~—

99. A commercial package comprising the composition according to
claim 1 to 33 together with instructions for use in treatingcy

cy) dyslexia.
N

“ 100. A commercial package comprising the composition according to
a claim 1 to 33 together with instructions for use in treating
oC abnormal motor function.
©

a 101. Use of the composition according to any one of claims 2 to 33,
for the mamuifacture 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.

104. Use of the composition according to any one of claims 2 to 33,
for the prevention or treatment of inflammatory conditions.

105. 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 asthma.

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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Oo 109. Use of the composition according to any one of Claims 2 to 33,xc for the manufacture of a medicament for the prevention or treatment
CO of cataracts.m=

112. Use of the composition according to any one of claims 2 to 33,
2002322233

fo)for the prevention or treatment of macular degeneration.

113. A composition substantially as described with reference to and
as illustrated in the accompanying figures.

114. Use of a composition, said use being substantially as described
with reference to and as illustrated in the accompanying figures.
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Abstract cf JP4057853 (A)

PURPOSE:Toprepare a reddish orange
coloring matter having a high safety ina
high concn. by extracting, with CO2 ina
supercritical state, krill shells of which the  i

protein has been decomposed by a 4x2)
protease. CONSTITUTION: Krill shells are By|eee

treated with a protease to decomposethe aA AL 7protein in the shells and the treatment - po.
productis filtered. The residue offiltration is i iu |
dried to give treated shells having a water & ra icontent of 6-8% and a meanparticle size of abe a |
200 mum or lower. The treated shells are | gS
put into an extraction vessel 5. An EEC] esextractant comprising a lig.; CO2 in an amt. i 738 (2. ~p i
of 30-40 pts.wt. based on one pt.wt. treated 1
shells having a coloring matter concn. of 30 tr | SEE] rnmg/100 g is supplied through a Na a BEa Gy

supercooling apparatus 2 to a pump 3, ES - |pressurized at the pump 3 to 100-250
kg/cm<2>, heated with a heat exchanger 4 ; oe|to 35-40 deg.C to bring it into a supercritical fe
state, and transferred to the extraction
vessel 5 to extract an ail in the treated

shells. After the pressure of the oi!-conig.
CO2 in the supercritical state is reduced to 40-60 kg/om<2> with a pressure reducing
valve 6, the CO2 is delivered through a selector vaive 11 to the first separating vessel 7
to separate the oil, and recycled through a selector valve 13, 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 CO2 contg. the coloring matter is transferred to the second separating
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vessel 8, where the CO2 is evaporated to give a coloring matter with a concen. of 2000-
10000 mg/100g.

Last updated: 14.03.2012 Worldwide Database 5.7.38: 93p

 

 

http://worldwide.cspacenet.com/publicationDetails/biblio70B=EPODOC&FT=D&CC... 8/05/2012
RIMFROST EXHIBIT 1024 page 0612



RIMFROST EXHIBIT 1024    page 0613

(19) Japan Patent Office (IP)
(12) Unexamined Patent Application Publication (A)

(51) Intl. Classification’:|ID Code: Internal File No.:

C 09 B 61/00 A 7537-4H

(11) Unexamined Patent
Application Publication No.

H4-57853

(43) Publication Date: February 25, 1992

Examination Requested: No|Number of Claims: 5 @/ Pages Total)

(54) Title of Invention: METHOD FOR EXTRACTING AND SEPARATING PIGMENT FROM KRILL

(21) Patent Application No.: H2-170549
(22) Filing Date: June 28, 1990

_. (72) Inventor: Tsuneo TOKUMORI
201 Koporasusan, 2097-3 Chayamachi, Kurashiki City, OkayamaPrefecture

..2) Inventor: Yoko SUMIDA
1-6-29 Gakunancho, Okayama City, Okayama Prefecture

(72) Inventor: Koichi TSUYAMA
202 Sejuru Shinbo-Kita, 1135-10 Shinbo, Okayama City, Okayama Prefecture

(72) Inventor: lyoko KUNISHIRO
706-1 Shinbo, Okayama City, Okayama Prefecture

(72) Inventor: Haruo OKADA
1068 Ushijima, Kamajimacho, Oe-gun, Tokushima Prefecture |

(72) Inventor: Toshifumi TANI
26-4 Higashiboji, Kitanadacho Awata, Naruto City, T'okushima Prefecture

(71) Applicant: Chlorine Engineers Corp. Ltd.
Shosen Mitsu Bldg., 2-1-1 Toranomon, Minato-ku, Tokyo

(71) Applicant: Itano Reitou K.K.
33-2 Nikkenya, Setocho Myojin, Naruto City, Tokushima Prefecture

(74) Agent:

Specification

1. Title of Invention

Methodfor extracting and separating pigment
from krill

2. Claims

(1) A methodfor extracting and separating
pigment from krill, wherein, using as a starting
material krill shells that are the residue afterkrill

has been decomposedbya protease and the protein
removed, pigmentis extracted and separated with
supercritical carbon dioxide as an extraction agent.

(2) The methodfor extracting and separating
pigment from krill according to claim 1, 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 methodfor extracting and separating
pigment from krill according to claim 1, wherein
extraction and separation are characterized in that
the extract from thekrill 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 ofclaims 1
through 4, characterized in that the moisture content
ratio of krill 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
componentof astaxanthin contained in krill, and in
particular, it relates to a method ofextraction and
separation using supercritical carbon dioxide.

(Prior Art)
The reddish-orange pigment having a primary

componentof 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
containedin krill. In particular, concentration and
separation of only the pigment contained in the
pigmentextract is necessary because oxidative
decomposition products such as unsaturated fatty
acids and glycerol esters thereof bondedto 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.
$60-4558 and Japanese Examined Patent
Application Publication No. $61-52183 propose a
method in which the pH ofkrill pigment extract
liquid extracted by an organic solvent such as n-
hexaneoracetoneis neutralized andlipids are then
decomposedbya lipase, and a methodin which
pigmentliquid is separated from a liquid in which
an alkali has been added to decomposelipids or
other impurities, and then this pigmentliquid is
extracted and separated by moleculardistillation or
by a fluid in the supercritical state.

(Problemsthe Invention is to Solve)
In the proposed krill pigment concentration and

separation methodsofprior art, numeroussteps are
required, including a step of extracting krill pigment
liquid from krill organisms by an organic solvent, a
neutralization step, a step ofdecomposinglipids and
impurities by lipaseor 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 supercriticalstate.

Furthermore, it has been reported that the reddish-
orange pigment containedin krill has astaxanthin as
a primary componentand has 100 to 1000 times the
antioxidant action of vitamin E, andis 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 treatmentsteps, but
it is difficult to extract and separate only the
pigmentbecause 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 asa result of diligent research to solve the
aboveproblems.

Since krill contains a large amountof useful
components suchas proteins, it has been used in
applications such as starting materials for processed
foods. Amongthese applications, the proteins
containedin krill have been separated and used in
the starting materials of aminoacids, 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 werediscarded or

only used as feed for cultivated fish in the past.

The present inventors discovered thatkrill )
pigment is produced without going through special ©
pretreatment steps by employing a simple method :
wherein krill pigment liquid is extracted from krill
using a supercritical fluid, by using the shells
remaining after components such asproteins from
krill have been removedasthestarting material of
pigment production.

That is to say, pigmentis extracted by a
supercritical fluid using as a starting materialkrill
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/em? or above;
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for propane, 96.7°C or above, 43.4 Kg/em? or
above; for ethane, 9.9°C or above, 52.2 Kg/cm? 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 remainsin the extracted
pigment, for example, and the obtained pigment can
be used without a problem in manyfields starting

ith pharmaceuticals.
Additionally, supercritical carbon dioxide used as

an extraction agent has no risk of explosion or
combustionin 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,anditis
possible to perform extraction with an extraction
agent having dissolution characteristics suited to
pigment extraction and separation.

The methodofthe present invention is to extract
pigmentwith 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

- -erforming efficient extraction and separation of
gment, and by studying the water content ratio of

the starting material krill.
Thepresent invention will be described below in

reference to the drawings.
FIG.1 is a flowchart of equipment having a

means for switching amonga plurality of separation
tanks for implementing the method ofthe present
invention.

The extraction agent carbon dioxide passes from a
liquid carbon dioxide storage tank | toa
supercooler 2, after which it is pressurized to a
prescribed pressure by a pump3, 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, monoglyceride esters (oil components) and
pigment(astaxanthin). The residue obtained when
frozen krill is 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
contentratio of 6% to 8% after it is dried.

Since supercritical carbon dioxide has the
characteristic that it decomposes the oil components
and pigmentofkrill shells, only two components
are extracted from the krill shells, but in order to

separate these two components, the extraction
operation is divided into twostages.

Namely,in the first extraction, the oil components
containedin 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/cm? to 250 Keg/em? 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 contains|oil
components is reduced in pressure to 40 Kg/em’to
60 Kg/cm”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 reduced in 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 returnsto the liquid carbon dioxide storage tank
1 whereit 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 Ke/em? to 500
Kg/cm’ is supplied to the extraction tank for every |
part by weight ofkrill 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/cm* to 60 Kg/cm’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 returnedto the liquid carbon dioxide
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storage tank | in the same wayasin thefirst
extraction step. From the secondseparation 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 extractionis
not performed while varying the pressure as
described above, it is possible to similarly perform
extraction and separation at the samepressure.

That is, extraction and separation of high-
concentration pigmentis 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 | through the supercooler 2 to the
pump3, and pressured to a prescribed pressure.
Then,it is heated to a prescribed temperature by the
heat exchanger4 to makea supercritical fluid,
whichis 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/cm? to 500
Kg/cm?is passed throughfor every | 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 pigmentis
extracted, and the supercritical carbon dioxide gas
containing the extract is reduced in pressure to 40
Kg/cm’ to 60 Kg/cm’bythe pressure reducing
valve 6 andled to the first separation tank 7.

The carbon dioxide that comesout from thefirst

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 returnsto 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, pigmentis 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 | part ofkrill shells, the extract,
whichis primarily made upofoil components, is

separated from a feed out valve 16 provided on the
bottom ofthe first separation tank 7. Then, by
supplying 15 parts by weight to 25 parts by weight
of supercritical carbon dioxide for every | 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/100 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
dioxideofrelatively high pressure is used from the
start of extraction, a slight amount of pigmentis
contained in the oil components that constitute the
initial extract, but this method has the advantage
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
pigmentis 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 | through the supercooler2 to
the pump3, 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 omfilled 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/cm” to 500 Kg/cm’.

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/cm? to 300 Kg/cm’.
Pigment concentrate is coilected in the tank, and the
supercritical carbon dioxide that containsoil

components is reduced in pressure by a pressure
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oom,

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 anda
pressure of 40 Kg/cm’to 60 Kg/cm’, the carbon
dioxide is again reduced in 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 methodis used, by passing through 30
parts by weight to 40 parts by weight of

supercritical carbon dioxide ofa relatively high
pressure of 300 Kg/em? to 500 Kg/cem’for every |

_ part by weightofkrill shells (pigment concentration
1 me/100 g), pigment with an extremely high
sncentration 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/cm? and
then supercritical carbon dioxide at a relatively high
pressure is supplied, the yielded quantity of pigment
is high because almost no pigmentis extracted in
the initial extract, but extraction takes a long time.
On the other hand, in the method in whichtheinitial

extraction extracts oil components are extracted in
the initial extraction step using supercritical carbon
dioxide ata relatively high pressure of 300 Kg/em?
++ 500 Kg/cm? and then the extract of pigment

mcentrate is separated over time, the equipment
configuration is simple and extraction time is short,
but since some pigmentis containedin the oil
components obtainedasthe initial extract, there is
the problem that the yielded quantity of pigmentis
reduced. However, the methodillustrated 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 underdifferent 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) usedas 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
obtained in extraction when supercritical carbon

dioxide at a relatively high pressure of 300 Keg/em?
to 500 Kg/om? is used, and therefore, a reduction of
the amount of pigment contained in the oil
componentsandlost 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
pigmentin any way.

However,if the water content ratio exceeds 30%,
a reduction in extraction speed in the initial
extraction is seen, and thereforeit is undesirable if
the amount of water exceeds 30%.

It is preferred that the water contentratio 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 contained in krifl in
whichit is extracted using as a productionstarting
material krill shells that are the residueafter krill
has been decomposedbya protease and the protein
and so forth removed, and using supercritical
carbon dioxide as an extraction agent. The method
ofthe present invention can produce krill pigment
without going through a special pretreatment step
using an organic solvent.

(Examples)
The present invention will be described in further

detail below by giving examples of the present
invention.

Example |
Using a protease as a protein decomposition

enzyme,frozen krill after thawing were made to
undergo a proteolysis reaction for 2 hours at 47 °C
to 48°C, and then the liquid wasfiltered and the
separated residue wasdried 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/cm’ was supplied for

RIMFROST EXHIBIT 1024 page 0617



RIMFROST EXHIBIT 1024    page 0618

4 hours at a supply rate of 60 Kg per hour. In a
separation tank set to a pressure of 50 Kg/cm? 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 fecd out valve on the bottom ofthe
separation tank.

Additionally, in the extraction tank, supercritical
carbon dioxide at a temperature of 40°C and
pressure of400 Kg/cm? was supplied for 4 hoursat
a supply rate of 60 Kg per hour, and in the
separation tank set to a pressure of 50 Kg/cm? and
temperature of 30°C, 13.4 g of high-concentration
extract having a pigment concentration of 8331
mg/100 g wasobtained from the residue of the
previous extract.

Example 2
An extraction tank having a volumeof25 liters

was packed with 6 Kg ofkrill shells (pigment
concentration 30 mg/100 g) having the same
componentsas those used as a starting material in
example 1. While holding the tank temperatureat
40°C, supercritical carbon dioxide having a
temperature of 40°C and pressure of400 Kg/cm?
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/cm?” and temperature of 30°C.

Additionally, in the extraction tank, supercritical
carbon dioxide at a temperature of 40°C and
pressure of 400 Kg/cm? was supplied for 5 hoursat
a supply rate of 60 Kg per hour, and in the
separation tank set to a pressure of 50 Kg/cm? 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 of1 liter was

packed with 250 g of krill shells (pigment
concentration 30 mg/100 g) having the same
componentsas 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 andpressure of 400 Kg/cm?
was supplied for 2.5 hours at a supply rate of 2.5 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 of 40°C andpressure of 250 Kg/cm7,
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/em’.

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 wasobtained 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 asa starting material in example 1, and
extraction and separation of pigment were
performed while varying the water contentratio 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/cm? was supplied, andit was separated in a
separation tank set to a pressure of 50 Kg/cm? and

temperature of 30°C. The amount of oil component my
fraction obtained from thestart of extraction and the(.
amount of pigment obtained after fractionation of
the oil components ended are shown in Table |
together with extraction time.

(intentionally blank)
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Table 1 

   

    
 

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 ... 1
_ Thepresent invention is a method that extracts Supercooler ... 2
( '- ddish-orange pigmentcontaining astaxanthin from Pump ... 3

will shells using supercritical carbon dioxide, which Heat exchanger ... 4
makeseffective use ofkrill 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 Secondseparation 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 methodthatis highly Switching valves... 11, 12, 13, 14
safe evenin the fields of foods and pharmaceuticals. Water separator... 15

Feed out valve ... 16

4. Brief Description of the Drawings High-pressure separation tank ... 17
FIG.1 is a flowchart of extraction equipmentthat Pressure reducing vaive ... 18

switches among multiple separation tanks used for Low-pressure separation tank ... 19
implementing the methodof 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.

( “>t 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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be a CONSTRUCTIVE PETITION FOR EXTENSION OF TIMEin accordance with 37 C.F.R.
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CLAIM AMENDMENTS

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 combinationsthereof.

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.

-2-
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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.

11. (Withdrawn) The composition of Claim 8, wherein said ether phospholipids are selected

from the group consisting of alkylacylphosphatidylcholine, lyso-alkylacylphosphatidylcholine,

alkylacylphosphatidylethanolamine, and combinationsthereof.

12. (Withdrawn) The composition of Claim 11, wherein said ether lipids are greater than

90% alkylacylphosphatidylcholine.

13. (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.

15. (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.

16. (Withdrawn) A capsule containing the composition of Claim 8.
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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 oflipid fractions obtained from Euphausia superba.

19. (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 superbakrill 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 oftotal fatty acids in said

composition, wherein from about 70% to 95% of said omega-3 fatty acids are attached to said

phospholipids.

21. (Withdrawn) A dietary supplement comprising encapsulated Kuphausia 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/wtriglycerides; 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.

-4-
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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 percentageoftotal 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 superbakrilloil.

24. (Withdrawn) A Euphausia superbakrill 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 Eguphasia 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 percentageoftotal 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 superbakrill 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 amounteffective for reducing insulin resistance, reducing inflammation, improving blood

lipid profile and reducing oxidativestress.

39, (Withdrawn) A krill lipid extract comprising greater than about 80% triglycerides and

greater than about 90 mg/kg astaxanthin esters.

AQ. (Withdrawn) The krill lipid extract of Claim 39, characterized in containing from about

5% to about 15% omega-3 fatty acid residues.

Al. (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/kgtotalfat.

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.

-7-
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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.

A8. (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) extracting 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 amountoftotal

phospholipids in the composition is from about 30% to 60% w/w; and from about 20% to 50%

w/w triglycerides; and

Cc roviding a delipidated krill meal following said extraction comprising greater

than 65% protein and less than 50 g/kg totalfat.

51. (Cancelled)

52. (Currently amended) The method of Claim 50, wherein said cooked and dried krill meal

is stored prior to said contacting extraction 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 |

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 C,-C3

monohydric alcohol.

55. (Currently amended) A krill oil containing phospholipids produced by the method of

claim 50.

56. (Withdrawn) A methodof production ofkrill 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

) extracting oil from said denatured krill product.

57. (Withdrawn) The methodof 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 betweenthe 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.
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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.

71. (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 odorlesskrill 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 exposedto a high fat diet, administering to said subject exposed to a high fat

diet an effective amountof 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 amountof a krill oil

composition is from 0.2 grams to 10 gramsofsaid 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 oflipid 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 normalfat diet:

administering to said subject consuming a high fat diet or a normalfat diet an effective

amountof 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 amountof 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 amountof 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 amountof 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 amountof 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 amountof 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 claimsas 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 (PBG), 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

claimsto 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 decomposethe protein in the shells and the
treatment productis filtered. The residueoffiltration 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 Examinerstates:

The argumentthat only krill shells are used is noted, however, the krill oil is obtained
from krill meal which the reference does disclose. However, newly cited WOteachesthat
the krill meal containsall of the components of krill and will producethe 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 carapaceofthe 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 overat 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 whichis

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

havebe 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, Applicantfirst notes that paragraph 45 does not teach

extraction of a lipid from the disclosed powder. The Examinerstates that:

WOteachesKrill lipid (e.g. krill oil) at [0045], lines 1-8. An apparatus comprising
a cooker anda drier is disclosed at [0051], at page 5, col. 1, lines 1-2. Heating which is
akin to cookingis 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 containsall of its
componentsandis not extracted and sinceit 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

powderdescribed 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 andrefined,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 ofthe krill lipid differs in creation of oxides and progress

rate of the decomposing reaction from those in generalfishoil, etc.

Ascan 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 addressthe 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 amendedtoclearly distinguish US 2003/0113432.

US 2003/0113432 does not teach any extraction from the krill powder, muchless 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 mealis 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 elementof 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.

Asdiscussed 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. Theshells of krill are primarily composedof 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 haveto be utilized for the extraction. Furthermore,

the extracted material would not contain etherphospholipids, phospholipids, or triglycerides in

the specified amounts.

Asalso discussed above, US 2003/0113432 does not teach extraction of any lipid from

the powdersdisclosed in the application, muchless use a polar solvent to provide oils or meals

with the specified compositions.

Kamiya doesnot cure these deficiencies. In particular, Kamiyais directed to extraction

from Hydrangea. Neither the nature northe target of the extraction is identified. Instead,

Kamiyalists a numberof different, generic extraction technologies. There is no disclosure of

krill or even phospholipid extracts in general.

Ascan 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

obviousnessestablished by the Examineris rebutted because the combinedreferences do not

teach elementof the claims.

Furthermore, the references are not properly combinable in view of the amendedclaims.

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. Kamiyais 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 obviousnessestablished by the Examineris

rebutted because the references are not properly combinable in view of the amendmentsto 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 Examineris

encouragedto call the undersigned collect at (608) 662-1277.

Dated: September 7, 2012 /J. Mitchell Jones/

John 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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DETAILED ACTION

Claims 1-50 and 52-90 are pending.

Response to Amendment

The Amendmentsfiled April 4, 2012, were received and entered.

Information Disclosure Statement

The information disclosure statements (IDSs) submitted on March 21, 2012,

February 21, 2012 and January 25, 2012, were received. The submissionsarein

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 replyfiled

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 traversein the replyfiled

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 underthis section madein this Office action:

A person shall be entitled to a patent unless —
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(b) the invention was patented or describedin a printed publication in this or a

foreign country or in public use or on sale in this country, more than one yearprior 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 2003/01 13432, 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 ofkrill parts). The meal

(powdered form ofkrill parts) can be provided from heat-treatedkrill parts and is

storable. The extracting is carried out by supercritical extraction. An oil is produced by

the method.

WOteachesKrill lipid (e.g. krill oil) at [0045], lines 1-8. An apparatus comprising

a cookerand a drier is disclosed at [0051], at page 5, col. 1, lines 1-2. Heating which is

akin to cooking is disclosed at page5, 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 teachesthatthe krill meal containsall of its

componentsandis not extracted andsinceit 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 ofkrill
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and oil is obtained from thekrill parts. The krill parts are dried and hence subjected to

heating to providefor 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 whichwill be carried out on a prepared product having all the contents

including oil or lipid. Thekrill lipid or oil is not different than anykrill oil or lipid as

disclosed in the art or Applicants have not showna single difference. Thekrill oil as

claimed must be different than theoil or lipid as disclosed, no matter howit is prepared.

Krill meal can be stored beforeit is desired to extract an oil therefrom. The claims are

anticipated by the cited references.

Responseto Arguments

Applicant's argumentsfiled April 4, 2012, have been fully considered but they

are not persuasive. The argumentthat 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 teachesthatthe krill meal containsall of the componentsof krill and will

producethekrill 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 doesnot disclose that the krill is removed entirely from the

shells and that the shells are absentof any krill remainder. Thus, in light of the newly

cited reference and these arguments the rejection is sustained over at least someof the

claims.

Claim Rejections - 35 USC § 103
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The following is a quotation of 35 U.S.C. 103(a) which formsthe basis forall

obviousnessrejections setforth in this Office action:

(a) A patent may not be obtained though theinvention is not identically disclosed

or described as setforth in section 102 ofthis title, if the differences between the

subject matter sought to be patented and theprior art are such that the subject matter

as a whole would have been obviousat the time the invention was madeto a person

having ordinary skill in the art to which said subject matter pertains. Patentability shall

not be negatived by the mannerin 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 asfollows:

1. Determining the scope and contentsof the prior art.

2. Ascertaining the differences betweentheprior art and the claimsat issue.

3. Resolving the level of ordinary skill in the pertinentart.

4. Considering objective evidence present in the application indicating obviousness

or nonobviousness.

This application currently namesjoint inventors. In considering patentability of

the claims under 35 U.S.C. 103(a), the examiner presumesthat the subject matterof

the various claims was commonly ownedat 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 ownedatthe time a later invention was madein orderfor the examinerto
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considerthe 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 WOcited above, in view of

Kamiya et al (US 20060193962A1), cited on enclosed PTO-892 Form.

Claims are discussed aboveasif the JP abstract.

WOteachesKrill lipid (e.g. krill oil) at [0045], lines 1-8. An apparatus comprising

a cookerand a drier is disclosed at [0051], at page 5, col. 1, lines 1-2. Heating which is

akin to cooking is disclosed at page5, 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 teachesthat the krill meal containsall of its

componentsandis not extracted andsinceit 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 monohyaric alcohol [0049], ranging from 1 to

20%[0059].

Claim differs from JP in that monohydric alcoholis not disclosed.

It would have been obvious to oneof ordinary skill in the art at the time the claimed

invention was madeto carry out supercritical extraction of JP and WO using a co-

solvent monohydric alcohol as disclosed by Kamiya et al to produceoil from krill. To

carry out more than oneextract step is an obvious modification of the cited priorart.

Alcohol extraction is a well known extractant as disclosed by Kamiya etal.
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Eachof the claim feature are disclosed and oneofskill 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 overthe cited priorart.

Responseto Arguments

Applicant's argumentsfiled April 4, 2012, have beenfully considered but they are

not persuasive. The newly added WOreferenceclearly teachesthatkrill oil or lipid can

be extracted from cooked and/ordried krill meal as desired, or at least the sameis

suggested by the teachingsof the steps. Oneof skill may not desire to extract the oil

until ready to do so sinceit will be contained and preserved in the whole contents of the

krill until ready and needed for use by thoseofskill in the art. Supercritical extraction is

a well known process anddisclosed bythecited prior art combination of references.

Each elementis disclosed or at least suggested by the cited prior art. The rejection is

sustained.

Applicant's amendmentnecessitated the new ground(s)of rejection presentedin

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

CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHSfrom the mailing date of this action. In the eventa first reply is filed within

TWO MONTHSofthe mailing date of this final action and the advisory action is not

mailed until after the end of the THREE-MONTHshortenedstatutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any
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extension fee pursuantto 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 MONTHSfrom the dateofthis 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 referenceslisted on the enclosed PTO-892 and/or PTO-1449 are

cited to further showthestate of the art.

No claims are allowed.

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to DEBBIE K. WARE whosetelephone numberis

(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 wherethis 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 htip://pair-direct.uspio.dov.

Should you have questions on accessto 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 accessto 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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WEST, NPL and INV: see searchhistoryprint out 6/2012
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Connecting via Winsock to SIN at pto-stn on port 23

Welcome to STN International!  Enter x:X

LOGINID: ssspt189dxw

PASSWORD:
TERMINAL (

 
 ENT  
 

Kk Kk KK Kk KK KKK

 
 

  
 

   
 

NEWS 1 OCT

NEWS 2 APR

NEWS 3 APR

NEWS 4 MAY

NEWS 5 MAY

NEWS 6 MAY
NEWS 7 JUN

NEWS 8 JUN
NEWS 9 JUN
NEWS 10 JUN
NEWS 11 JUL

NEWS 12 AUG

NEWS 13 AUG

NEWS 14 AUG
NEWS 15 SEP

NEWS 16 SEP

NEWS 17 SEP
NEWS 18 SEP
NEWS 19 SEP

NEWS 20 SEP
NEWS 21 SEP
NEWS 22 SEP
NEWS 23 OCT
NEWS 24 DEC
NEWS 25 DEC

NEWS 26 DEC

NEWS 27 DEC
NEWS 28 DEC

NEWS EXPRESS

 
 

ER l, 2, 3, OR ?):2

Welcome to SIN Inter

 

 
 
  
 

     
  

 

 
   
 
     

  

national Kk Kk KK Kk KK KKK

 

  
 

 
 

 
    
   

 

11 Instructor-led and self paced STN learning resources
available at https://cas.csod.com/Default.aspx?c=001

26 Expanded Swedish Patent Application Coverage in CA/CAplus
Provides More Current and Complete Information

28 The DWPI (files WPINDEX, WPIDS and WPIX) on STN have been

enhanced with thesauri for the European Patent Classifications
02 EDLINE Improvements Provide Fast and Simple Access to DOI and

Chemical Name Information
12 European Patent Classification thesauri added to the INPADOC

files, PCTFULL, GBFULL and FRFULL

23 Enhanced performance of SIN biosequence searches
20 STN on the Web Enhanced with New Patent Family Assistant and

Updated Structure Plug-In
20 INPADOC databases enhanced with first page images
20 PATDPA database updates to end in June 2011

26 JARPAT Enhancements Save Time and Increase Usability
25 STN adds Australian patent full-text database,

AUPATFULL, including the new numeric search feature.
Ol CA Sections Added to ACS Publications Web Editions

Platform

16 INPADOC: Coverage of German Patent Data resumed,
enhanced legal status

18 Upgrade now to SIN Express, Version 8.5
O01 CAS Journal Coverage Now Includes Ahead-of-—Print

Articles for More Than 100 Journal Titles

O01 Older Versions of SIN Express to be Discontinued
Beginning in March 2012

09 USAN Database Updates Offer Superior Currency on STN(R)
26 STN Adds Canadian Patent Full-text Database - CANPATFULL
26 GEOREF and ENCOMPLIT databases were reloaded on

September 24, 2011.
26 Updates to the IFIPAT/IFIUDB/IFICDB databases have resumed.

26 ECLA Thesaurus in CA/CAplus Improves Patent Searching on STN
26 Access AUPATFULL and CANPATFULL databases with STN Viewer

26 New STN Revolutionizes Patent Searching for Professionals
1 CA/CAplus Now Includes Examiner Citations for Japanese Patents
1 CAS Expands Global Patent Coverage — Intellectual Property

Corporation of Malaysia Becomes 62nd Authority on CA/CAplus
5 STN on the Web Enhancements Include Compatibility with

Microsoft Windows 7
14 Removal of ITRD and PATIPC databases from STN
15 Rolled-up IPC Core Codes Removed from IPC Reclassifications in

Patent Databases on STN

18 AUGUST 2011 CURRENT WINDOWS VERSION IS V8.5,
AND CURRENT DISCOVER FILE IS DATED 11 AUGUST 2011.
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HOURS
LOGIN

N
N
NI T   En NI

SIN Operating Hours Plus Help Desk Availability
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RAINING Find ins

 Cer

All use of SI

agreement.

gateways,

KOK RK KK KKK KKK KK K STN Columbus

EWS foll

specific topic.

Ow

 
lcome

 
ed by

Banner and News Items

tructor-led and self-directed training opportunities

implement

the item number or name to see news on that

[IN is subject to the provisions of the STN customer
This agreement limits use to scientific research.

for software development or design,

Use

ation 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.

 
FIL  ry "HOM.   ENTER  
 

=> index bioscience 
 

  
 

 
  
 

    
 

   

x O*

ED AT 15:15:33 ON 03 JAN 2012

  

Kk Kk KK KKK KKK KKK

 
  
 

  

 
 
 

 
   

  
      
  

  
 

   
       
 

     
 
 

     
    

 
  
 

COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION

FULL ESTIMATED COST 0.24 0.24

INDEX 'ADISCTI, ADISINSIGHT, ADISNEWS, AGRICOLA, ANABSTR, ANTE, AQUALINE,
AQUASCI, BIOENG, BIOSIS, BIOTECHABS, BIOTECHDS, BIOTECHNO, CABA, CAPLUS,
CEABA-VIB, CIN, CONFSCI, CROPB, CROPU, DDFB, DDFU, DGENE, DISSABS, DRUGB,
DRUGU, EMBAL, EMBASE, ESBIOBASE, ...' ENTERED AT 15:15:47 ON 03 JAN 2012

56 FILES IN THE FILE LIST IN STNINDEX

Enter SET DETAIL ON to see search term postings or to view
search error messages that display as 0* with SET DETAIL OFF.

=> s krill and oil and meal and supercritical (p)extract? and solvent and heat? and
 

 
 
 
 
 
    
 
 
           
 
 
 

  
 

 
 
 
 

  
 
 
 

 
 

 
 
 
 
 
 
 
 
 

  
     
 
 
 

treat?
Q* FILE ADISNEWS
Q* FILE ANTE

Q0* FILE AQUALINE
0* FILE BIOENG
Q* FILE BIOTECHABS
0O* FILE BIOTECHDS
0O* FILE BIOTECHNO
0* FILE CEABA-VTB
Q* FILE CIN

22 FILES SEARCHED...
Q* FILE FOMAD
Q* FILE FROSTI
Q* FILE FSTA

33 FILES SEARCHED...
1 FILE IFIPAT

O* FILE KOSME1
QO* FILE NTIS
Q* FILE PASCAL

48 FILES SEARCHED...
28 FILE USPATFULL

4 FILE USPAT2
51 FILES SEARCHED...

0* FILE WATER
1 FILE WPIDS
1 FILE WPINDEX
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  Gl

5 FILES HAVE ONE OR MORE ANSWERS, 56 FILES SEARCHED IN STNINDEX

Li QUE KRILL AND OIL AND MEAL AND SUPERCRITICAL (P)EXTRACT? AND SOLVENT AND HI
AT? AND TREAT?

=> file ifipat uspatfull uspat2
COST IN U.S. DOLLARS SINCE FILE TOTAL

ENTRY SESSION
FULL ESTIMATED COST 3.70 3.94

FILE 'IFIPAT' ENTERED AT 15:19:01 ON 03 JAN 2012

COPYRIGHT (C) 2012 IFI CLAIMS(R) Patent Services (IFI)

FILE 'USPATFULL' ENTERED AT 15:19:01 ON 03 JAN 2012

CA INDEXING COPYRIGHT (C) 2012 AMERICAN CHEMICAL SOCIETY (ACS)

FILE 'USPAT2' ENTERED AT 15:19:01 ON 03 JAN 2012

CA INDEXING COPYRIGHT (C) 2012 AMERICAN CHEMICAL SOCIETY (ACS)

=> s ll
L2 33 L1

=> dup rem 12
PROCESSING COMPLETED FOR L2

L3 32 DUP REM L2 (1 DUPLICATE REMOVED) 
=> s 13 andcarbon(p)dixoide
MISSING OPERATOR L3 ANDCAR

  BON

 
   
 

The search profile that was entered contains terms or
nested terms tha

 

 
 
    
 

 

 

   

=> s 13 and dioxide
L4 27 L3 AND DIOXIDE

=> d 14 1-27

L4 ANSWER 1 OF 27 IFIPAT COPYRIGHT 2012 IFI on STN

AN 11934106 IFIPAT; IFIUDB; IFICDB

TI BIOEFFECTIVE KRILL OIL COMPOSITIONS; Having high amounts of
phospholipids, astaxanthin esters and/or omega-3 contents;
antiinflammation, antioxidant effects, improving insulin resistance and
blood lipid profile

IN Banni Sebastiano (IT); Bruheim Inge (NO); Cohn Jeffrey Stuart (AU);
Griinari Mikko (FI); Mancinelli Daniele (NO); Tilseth Snorre (NO)

PA Aker BioMarine ASA NO (79725)
PI US 20080274203 Al 20081106

AI US 2008-57775 20080328 (12)
PRAI US 2007-920483P 20070328 (Provisional)

US 2007-975058P 20070925 (Provisional)
US 2007-983446P 20071029 (Provisional)

FI US 20080274203 20081106

DT Utility; Patent Application - First Publication
FS CHEMICAL

APPLICATION
ED Entered STN: 7 Nov 2008

Last Updated on STN: Jan 2011
CLMN 90

L4 ANSWER 2 OF 27 USPATFULL on STN
AN 2011:287830 USPATFULL

TI Reducing the Risk of Pathological Effects of Traumatic Brain Injury
IN Hadley, Kevin, Elkridge, MD, UNITED STATES

   
 

 

  

 

 
 

t are not separated by a logical operator.
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Fealey, Terence, Marietta, GA, UNITED STATES
Bailes, Julian E., Morgantown, WV, UNITED STATES

PI US 20110257267 Al 20111020

AI US 2010-904049 Al 20101013 (12)
PRAI US 2009-251230P 20091013 (61)

DT Utility
FS APPLICATION
LN.CNT 2397

INCL INCLM: 514/547.000

INCLS: 514/560.000; 514/549.000
NCL NCLM: 514/547.000

NCLS: 514/549.000; 514/560.000
IPC IPCI A61K0031-232 [I,A]; A61P0025-00 [I,A]; A61K0031-202 [I1,A]
CAS INDEXING IS AVAILABLE FOR THIS PATENT.

L4 ANSWER 3 OF 27 USPATFULL on STN
AN 2011:251469 USPATFULL
TI SOLVENT-FREE PROCESS FOR OBTAINING PHOSPHOLIPIDS AND NEUTRAL ENRICHED

KRILL OILS

IN Sclabos Katevas, Dimitri, Santiage, CHILE
Toro Guerra, Raul R., Santiage, CHILE
Chiong Lay, Mario M., Santiage, CHILE

PA THAROS LTD., Santiago, CHILE (non-U.S. corporation)
LONZA LTID., Basel, SWITZERLAND (non-U.S. corporation)

PI US 20110224450 Al 20110915

AI US 2011-96644 Al 20110428 (13)

RLI Continuation-in-part of Ser. No. WO 2009-IB7269, filed on 30 Oct 2009,
PENDING

DT Utility
FS APPLICATION
LN.CNT 2021

INCL INCLM: 554/023.000

INCLS: 554/008.000; 554/078.000
NCL NCLM: 554/023.000

NCLS: 554/008.000; 554/078.000
IPC IPCI C11B0001-00 [1,A]; CO7F0009-10 [I,A]

IPCR C11B0001-00 [1,A]; CO7F0009-10 [I,A]
CAS INDEXING IS AVAILABLE 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, Tokyo, JAPAN

PA NIPPON SUISAN KAISHA, LTID., Tokyo, JAPAN (non-U.S. corporation)
PI US 20110189760 Al 20110804

AI US 2009-120842 Al 20090924 (13)
WO 2009-JP66530 20090924

20110425 PCT 371 date
PRAI JP 2008-248986 20080926

DT Utility
FS APPLICATION
LN.CNT 1345

INCL INCLM: 435/271.000
INCLS: 554/020.000

NCL NCLM: 435/271.000
NCLS: 554/020.000

IPC IPCI C11C0001-00 [1I,A]; C11B0001-00 [I,A]
IPCR C11C0001-00 [1I,A]; C11B0001-00 [I,A]

CAS INDEXING IS AVAILABLE FOR THIS PATENT.

L4
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AN 2011:211870 USPATFULL
TI METHOD FOR CONCENTRATING LIPIDS

IN Yoshikawa, Kazuhiro, Tokyo, JAPAN
PA NIPPON SUISAN KAISHA, LTID., Tokyo, JAPAN (non-U.S. corporation)
PI US 20110189374 Al 20110804

AI US 2009-120875 Al 20090924 (13)
WO 2009-JP66529 20090924

20110425 PCT 371 date
PRAI JP 2008-248986 20080926

DT Utility
FS APPLICATION
LN.CNT 961

INCL INCLM: 426/601.000
INCLS: 554/008.000

NCL NCLM: 426/601.000
NCLS: 554/008.000

IPC IPCI A23D0009-00 [I,A]; C11B0001-06 [I,A]
IPCR A23D0009-00 [I,A]; C11B0001-06 [I,A]

CAS INDEXING IS AVAILABLE FOR THIS PATENT.

L4 ANSWER 6 OF 27 USPATFULL on STN
AN 2011:198158 USPATFULL
TI METHODS OF TREATING AND PREVENTING NEUROLOGICAL DISORDERS USING

DOCOSAHEXAENOIC ACID

IN AISEN, Paul S., Solana Beach, CA, UNITED STATES

Quinn, Joseph F., Portland, OR, UNITED STATES
Yurko-Mauro, Karin, Silver Spring, MD, UNITED STATES

PA MARTEK BIOSCIENCES CORPORATION, Columbia, MD, UNITED STATES (U.S.
corporation)

PI US 20110177061 Al 20110721

AI US 2010-833913 Al 20100709 (12)
PRAI US 2009-224836P 20090710 (61)

US 2010-359792P 20100629 (61)

DT Utility
FS APPLICATION
LN.CNT 2653

INCL INCLM: 424/133.100

INCLS: 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 NCLM: 424/133.100

NCLS: 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 [1,A]; A61K0031-661 [I,A]; A61K0031-232 [1,A];
A61K0031-473 [1,A]; A61K0031-445 [I,A]; A61K0031-27 [I,A];
A61K0031-55 [1,A]; A61K0039-00 [I,A]; A61K0039-395 [I,A];
A61K0031-355 [1I,A]; A61P0025-28 [1I,A]; A61P0025-00 [I,A]

IPCR A61K0031-202 [1,A]; A61K0031-232 [I,A]; A61K0031-27 [I,A];
A61K0031-355 [1,A]; A61K0031-445 [I,A]; A61K0031-473 [1,A];
A61K0031-55 [1,A]; A61K0031-661 [1,A]; A61K0039-00 [I1,A];
A61K0039-395 [1I,A]; A61P0025-00 [1I,A]; A61P0025-28 [I,A]

CAS INDEXING IS AVAILABLE FOR THIS PATENT.

L4 ANSWER 7 OF 27 USPATFULL on STN
AN 2011:146375 USPATFULL
TI KRILL OIL PROCESS

IN Breivik, Harald, Porsgrunn, NORWAY
Thorstad, Olav, Porsgrunn, NORWAY

PA PRONOVA BIOPHARMA NORGE AS, Lysaker, NORWAY (non-U.S. corporation)
PI US 20110130458 Al 20110602

AI US 2009-992365 Al 20090515 (12)
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WO 2009-NO0184 20090515
20110211 PCT 371 date

PRAI US 2008-53455P 20080515 (61)

DT Utility
FS APPLICATION
LN.CNT 688

INCL INCLM: 514/560.000

INCLS: 426/608.000; 426/417.000
NCL NCLM: 514/560.000

NCLS: 426/417.000; 426/608.000
IPC IPCI A61K0031-202 [1,A]; A61P0003-06 [I,A]; A61P0003-00 [I1,A];

A61P0009-00 [I,A]; A61P0009-04 [I,A]; A61P0009-10 [I,A];
A23D0007-00 [I,A]; A23D0009-00 [I,A]

IPCR A61K0031-202 [1,A]; A23D0007-00 [I,A]; A23D0009-00 [I1,A];
A61P0003-00 [I,A]; A61P0003-06 [I,A]; A61P0009-00 [I,A];
A61P0009-04 [I,A]; A61P0009-10 [I,A]

CAS INDEXING IS AVAILABLE FOR THIS PATENT.

 
 

    
 

L4 ANSWER 8 OF 27 USPATFULL on STN  
 

   
  
  

    
  

AN 2011:117434 USPATFULL

TI POWDERED COMPOSITION CONTAINING OIL-SOLUBLE COMPONENT, FUNCTIONAL FOOD
USING THE SAME, AND PACKAGED PRODUCT THEREOE

IN Suzuki, Keiichi, Kanagawa, JAPAN
Sasaki, Hidemi, Kanagawa, JAPAN

   
Serizawa, Shinichiro, Kanagawa, JAPAN
Arakawa, Jun, Kanagawa, JAPAN

PA FUJIFILM CORPORATION, Minato-ku, Tokyo, JAPAN (non-U.S. corporation)
PI US 20110104340 Al 20110505

AI US 2008-673977 Al 20080819 (12)
WO 2008-JP65061 20080819

20100218 PCT 371 date
PRAI JP 2007-213712 20070820

JP 2007-230582 20070905

DT Utility
FS APPLICATION
LN.CNT 2345

INCL INCLM: 426/096.000

INCLS: 426/654.000; 426/590.000
NCL NCLM: 426/096.000

NCLS: 426/590.000; 426/654.000
IPC IPCI A21D0002-16 [1I,A]; A23L0002-52 [I,A]

IPCR A21D0002-16 [1I,A]; A23L0002-52 [I,A]
CAS INDEXING IS AVAILABLE FOR THIS PATENT.

 
  

   
 

 
 

      
 

 
      

L4 ANSWER 9 OF 27 USPATFULL on STN
AN 2011:117391 USPATFULL
TI ETHODS OF USING KRILL OIL TO TREAT RISK FACTORS FOR

CARDIOVASCULAR, METABOLIC, AND INFLAMMATORY DISORDERS

IN BRUHEIM, Inge, Volda, NORWAY
Tilseth, Snorre, Bergen, NORWAY

  
Cohn, Jeffery, Sydney, AUSTRALIA
Griinari, Mikko, Espoo, FINLAND
ancinelli, Daniele, Orsta, NORWAY

Hoem, Nils, Oslo, NORWAY

Vik, Hogne, Eiksmarka, NORWAY
Banni, Sebastiano, Calgliari, ITALY

   
    

 
 PA Aker BioMarine A.S.A., Oslo, NORWAY (non-U.S. corporation)

PI US 20110104297 Al 20110505

AI US 2010-790575 Al 20100528 (12)

RLI Continuation-in-part of Ser. No. US 2008-57775, filed on 28 Mar 2008,
PENDING

PRAI US 2007-975058P 20070925 (60)
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DT

FS
LN.CNT
INCL

NCL

IPC

US 2007-983446P
US 2008-24072P
US 2009-181743P
US 2007-920483P

Utility
APPLICATION
2547

INCLM: 424/522
INCLS: 426/002.
NCLM: 424/522

 
 NCLS: 426/002.

IPCI A61K0035
A61P0003

IPCR A61K0035
A61P0009

CAS INDEXING IS AVAILA 

20071029 (60)
20080128 (61)
20090528 (61)
20070328 (60)

.000
000

.000
000

-56 [I,A]; A61P0009-10 [I,A]; A61P0003-04 [I,A];
-00 [I,A]
-56 [I,A]; A61P0003-00 [I,A]; A61P0003-04 [I,A];
-10 [1,A]
BLE FOR THIS PATENT.  
 

L4 ANSWER 10 OF 27
AN
TI
IN
PI
Al
PRAI
DT

FS
LN.CNT
INCL

NCL

IPC

CAS INDEXING IS AVAILA

USPATFULL on STN
2011:97925 USPATFULL ethods for Tre

Bailes, Julian
US 20110086914
US 2010-904045
US 2009-251234P

Utility
APPLICATION
2356

INCLM: 514/549.
INCLS: 514/560.
NCLM: 514/549.
NCLS: 514/560.
IPCI A61K0031
IPCR A61K0031

 
 

  

 ating Traumatic Brain Injury
E., Morgantown, WV, UNITED STATES

Al 20110414

Al 20101013 (12)
20091013 (61)

  
  

000
000
000
000

—-232 [I,A]; A61K0031-20 [I,A]
—-232 [I,A]; A61K0031-20 [I,A]
BLE FOR THIS PATENT.

A61P0025-00 [I1,A]
A61P0025-00 [I1,A]

f
f

  
 

L4 ANSWER 11 OF 27
AN
TI
IN

PI
Al
PRAI
DT

FS
LN.CNT
INCL
NCL
IPC

 USPATFULL on STN
2011:92475 USPATFULL
Docosahexaenoic

PANKER, Cynthia
Billard, Michae

Ryan, Alan, Ell

    
  Dangi, Bindi, El

Acid Gel Caps
A., Jessup, MD, UNITED STATES

1 Ames, Laurel, MD, UNITED STATES

icott City, MD, UNITED STATES
kridge, MD, UNITED STATES

 
  

 
r,

          

US 20110082205
US 2010-896763
US 2009-247944P

Utility
APPLICATION
2444

INCLM: 514/549.
NCLM: 514/549.
IPCI A61K0031
IPCR A61K0031

 
 

Al 20110407

Al 20101001 (12)
20091001 (61)

000
000

—-232 [I,A]; A61P0003-06 [I,A]
—-232 [I,A]; A61P0003-06 [I,A]

CAS INDEXING IS AVAILABLE FOR THIS PATENT.  
  

L4 ANSWER 12 OF 27
AN
TI
IN

PA
PI
Al

 
r,

2010:256169 USPATFULL
PHOSPHOLIPID AN

Tilseth, Snorre

USPATFULL on STN
   

D PROTEIN TABLETS

, Bergen, NORWAY

 
 

  

Hoem, Nils, Oslo, NORWAY

AKER BIOMARINE ASA, Oslo, NORWAY (non-U.S. corporation)
   
 

US 20100227792
US 2010-711822

Al 20100909

Al 20100224 (12)
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PRAI US 2009-155758P 20090226 (61)

DT Utility
FS APPLICATION
LN.CNT 3112
INCL INCLM: 514 2

NCL NCLM: 514/005.500
NCLS: 514/691.000

IPC IPCI A61K0038-02 [I,A]
IPCR A61K0038-02 [I,A]

CAS INDEXING IS AVAILABLE FOR THIS PATENT.

L4 ANSWER 13 OF 27 USPATFULL on STN
AN 2010:255355 USPATFULL
TI LOW VISCOSITY PHOSPHOLIPID COMPOSITIONS

IN Tilseth, Snorre, Bergen, NORWAY
PA AKER BIOMARINE ASA, Oslo, NORWAY (non-U.S. corporation)
PI US 20100226977 Al 20100909

AI US 2010-711553 Al 20100224 (12)

RLI Continuation-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 Utility
FS APPLICATION
LN.CNT 2394

INCL INCLM: 424/456.000

INCLS: 426/601.000; 426/417.000; 514/078.000
NCL NCLM: 424/456.000

NCLS: 426/417.000; 426/601.000; 514/078.000
IPC IPCI A61K0031-685 [1,A]; A23D0009-00 [1,A]; A23D0009-02 [I1,A];

A61K0009-48 [1,A]; A61P0009-00 [I,A]; A61P0019-00 [I1,A];
A61P0029-00 [I,A]

IPCR A61K0031-685 [1,A]; A23D0009-00 [1,A]; A23D0009-02 [I1,A];
A61K0009-48 [1,A]; A61P0009-00 [I,A]; A61P0019-00 [I1,A];
A61P0029-00 [I,A]

  
 

 
    

  
 

 

 
 

 

   
  
 
 

     
 

CAS INDEXING IS AVAILABLE FOR THIS PATENT.

L4 ANSWER 14 OF 27 USPATFULL on STN
AN 2010:228249 USPATFULL
TI METHODS FOR IMPROVING COGNITIVE FUNCTION AND DECREASING HEART RATE

IN YURKO-MAURO, Karin, Silver Spring, MD, UNITED STATES
PA MARTEK BIOSCIENCES CORPORATION, Columbia, MD, UNITED STATES (U.S.

corporation)
PI US 20100203123 Al 20100812

AI US 2010-699009 Al 20100202 (12)
PRAI US 2009-149310P 20090202 (61)

US 2009-183548P 20090602 (61)

DT Utility
FS APPLICATION
LN.CNT 2358

INCL INCLM: 424/456.000

INCLS: 514/560.000; 514/549.000; 514/458.000
NCL NCLM: 424/456.000

NCLS: 514/458.000; 514/549.000; 514/560.000
IPC IPCI A61K0009-64 [I1,A]; A61K0031-20 [1I,A]; A61K0031-22 [I1,A];

A61K0031-355 [1I,A]; A61P0025-00 [1I,A]; A61P0009-00 [I,A]
IPCR A61K0009-64 [I1,A]; A61K0031-20 [1I,A]; A61K0031-22 [I1,A];

A61K0031-355 [I,A]; A61P0009-00 [1I,A]; A61P0025-00 [I,A]
CAS INDEXING IS AVAILA

L4
AN

BLE  
 

 ANSWER 15 OF 27
2010:161551

 

USPATF

FOR THIS PATENT. 

USPATFULL on STN
ULL
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TI
IN
PI
Al

PRAI
DT

FS
LN.CNT
INCL

NCL

IPC

CAS INDEXING IS AVAILA

PROCESS FOR PRODUCTION OF OM EGA-3 RICH MARINE 

 

 
 

 

 

Breivik, Harald, Porsgrunn, NORWAY
US 20100143571 Al 20100610

US 2007-515098 Al 20071115 (12)
WO 2007-N0402 20071115

20100217 PCT 371 dat

US 2006-859289P 20061116 (60)

Utility
APPLICATION
537

INCLM: 426/643.000

INCLS: 426/417.000; 554/021.000; 568/366.000;
NCLM: 426/643.000

NCLS: 426/417.000; 536/020.000; 554/021.000;
IPCI A23L0001-325 [1I,A]; A23K0001-10 [I1,A];

C11B0001-10 [1,A]; CO7C0045-78 [I,A];
IPCR A23L0001-325 [1I,A]; A23K0001-10 [I1,A];

CO7COQO045-78 [1,A]; CO8B0037-08 [I,A]; 
 BLE FOR THIS PATENT. 

 

  

        

 
  

  
 

 

          

 
 

L4 ANSWER 16 OF 27 USPATFULL on STN
AN 2009:109974 USPATFULL

TI Polyunsaturated Fatty Acid-Containing Solid F
and Production Thereof

IN Namal Senanayake, S.P. Janaka, Lexington, KY,
Ahmed, Naseer, Lexington, KY, UNITED STATES
Fichtali, Jaouad, Lexington, KY, UNITED STATE

PA Martek Biosciences Corporation, Columbia, MD,
corporation)

PI US 20090099260 Al 20090416

AI US 2008-201728 Al 20080829 (12)
PRAI US 2007-969536P 20070831 (60)

DT Utility
FS APPLICATION
LN.CNT 2660

INCL INCLM: 514/560.000

INCLS: 426/601.000; 426/072.000
NCL NCLM: 514/560.000

NCLS: 426/072.000; 426/601.000
IPC IPCI A61K0031-20 [I,A]; A23D0007-005 [I1,A];

IPCR A61K0031-20 [I,A]; A23D0007-005 [I1,A];
CAS INDEXING IS AVAILABLE FOR THIS PATENT.

L4 ANSWER 17 OF 27 USPATFULL on STN
AN 2009:67318 USPATFULL
TI METHOD FOR MAKING KRILL MEAL

IN Tilseth, Snorre, Bergen, NORWAY
Hostmark, Oistein, Loddefjord, NORWAY

PA Aker BioMarine ASA, Oslo, NORWAY (non-U.S. co
PI US 20090061067 Al 20090305

AI US 2008-201325 Al 20080829 (12)
PRAI US 2007-968765P 20070829 (60)

DT Utility
FS APPLICATION
LN.CNT 2307

INCL INCLM: 426/602.000

INCLS: 426/417.000; 210/149.000; 426/480.000;
426/608.000; 366/145.000; 366/147.000

NCL NCLM: 426/602.000

NCLS: 210/149.000; 366/145.000; 366/147.000;
426/608.000; 426/609.000; 426/648.000

IPC IPCI A23D0007-005 [I,A]; A23D0007-02 [I1,A];

PHOSPHOLIPIDS FROM KRILL

e

536/020.000

568/366.000
A23K0001-18

C08B0037-08
A23K0001-18

C11B0001-10

[1,A];
[I,A]
[1,A];

[I,A]
 

at Compositions and Uses
 

UNITED STATE

S
UNIT

      Oonm

A23L0001-30
A23L0001-30

[1,A]
[1,A] 

rporation)

426/609.000; 426/648.000;

426/417.000; 426/480.000;

A23D0007-04 [I1,A];
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A23L0001-29 [I
A23L0001-326 [

IPCR A23D0007-005 [

 
 

,A]; BOLFOO
I,A]; BO1DO
I,A]; A23D0

A23L0001-29 [I,A]; A23L00 
 

CAS INDEXING IS AVAILABLE FOR  
 

L4 ANSWER 18 OF 27
2006:254989 USPATFULLAN

TI
IN

PI
Al

PRAI
DT

FS
LN.CNT
INCL

NCL

IPC

L4 ANSWER 19 OF 27
AN
TI
IN

PA

PI
Al

PRAI
DT

FS
LN.CNT
INCL
NCL
IPC

L4 ANSWER 20 OF 27
AN
TI
IN

PI

Al

PRAI
DT

 Natural astaxan
 

 
 

Chew, Boon P., Pullman,
Park, Jean Soon
US 20060217445
US 2004-565717
WO 2004-US24314

US 2003-490121P

Utility
APPLICATION
1366

INCLM: 514/690.
INCLS: 514/763.
NCLM: 514/690.
NCLS: 514/560.

 
  

, Pullman,
Al
Al

000

000;
000

000;

BLE FOR 
 

  

2006:227598 USPATFULL

Preventive or remedy for arthritis
Kamiya, Toshikazu,
Nakagiri, Ryusuke,
Kyowa Hakko Kogyo Co.,
corporation)
US 20060193962
US 2004-552526
WO 2004-JP5115

JP 2003-107405

Utility
APPLICATION
1047

Al
Al

INCLM: 426/615.000
NCLM: 426/615.000

IPCI A23L0001-212 [I,A]
IPCR A23L0001-212 [1I,A]; A23K0 
 BLE FOR 

  
 r,

2004:209092 USPATFULL

Process for producing a plant extract containing plant powder
Tsukuba-shi, JAPSakai, Yasushi, 

Yokoo, Yoshiharu,
US 20040161524
US 7521079
US 2003-481519
WO 2002-JP6226
JP 2001-188480

Utility

Al
B2
Al

 

Ibaraki,

Chapel Hill,

BO1D0021-30 [I,A]; BO1F00
THIS PATE 

USPATFULL on STN 
thin extract redu

15-06 [I,A]; A23L0001-33 [I,A];
021-30 [I,A]
007-02 [I,A]; A23D0007-04 [I,A];
01-326 [I,A]; A23L0001-33 [I1,A];
15-06 [I,A]
NT.

ces dna oxidation 

WA, UNIT

20060928
20040726
20040726
20060123
20030725

514/560.000

514/763.000

IPCI A61K0031-12 [1I,A]; A61K00
IPCR A61K0031-12 [1I,A]; A61K00

CAS INDEXING IS AVAILA THIS PATE 

USPATFULL on STN

 Ltd., Tok

20060831
20040409
20040409
20051011
20030411

A23L0001-30 [I,A]; A61K00
A61K0036-00 [I,A]; A61K00

CAS INDEXING IS AVAILA THIS PATE 

USPATFULL on STN

20040819
20090421
20031219
20020621
20010621

ED STATES   
   WA, UNITED STATES

(10)

PCT 371 date

(60)

31-015 [I,A]
31-015 [I,A]
NT.

JAPAN  
 NC, UNITED STATES

yo, JAPAN, 100-8185 (non-U.S. 

(10)

PCT 371 date

001-14 [I,A]; A23K0001-16 [I,A];
31-7008 [I,A]; A61K0031-726 [I1,A];
36-185 [1I,A]; A61P0019-02 [I,A]
NT.

AN

Sagamihara-shi, JAPAN

(10)
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FS APPLICATION
LN.CNI 1479

INCL INCLM: 426/655.000
NCL NCLM: 426/655.000

NCLS: 426/433.000; 426/594.000; 426/597.000
IPC [7]

IPCI A23L0001-28
IPCI-2 A23L0001-28
IPCR A23L0001-28

A23L0001-30

 
 

Al; A23K0001-14 [I,A]; A23K0001-16 [I1,A];
A]; A61K0036-185 [I,A]

 
L4 ANSWER 21 OF 27 USPATFULL on STN 

AN 2004:209046 USPATFULL
TI Preventives or remedies for arthritis

IN Nakagiri, Rysuke, Tokyo, JAPAN
Kamiya, Toshikazu, Tsuchiura-shi, JAPAN
Suda, Toshio, Sunto-gun, JAPAN
Miki, Ichiro, Mishima-shi, JAPAN

 
PI US 20040161478 Al 20040819

AI US 2003-480044 Al 20031209 (10)
WO 2002-JP5790 20020611

PRAI JP 2001-181947 20010615
JP 2002-70702 20020314

DT Utility
FS APPLICATION
LN.CNT 1301

INCL INCLM: 424/725.000
NCL NCLM: 424/725.000
IPC [7]

IPCI A61K0035-78 [I
IPCR A21D0002-36 [I, Al; A21D0013-08 [I,A]; A23K0001-14 [I,A];

A23K0001-16 [I,A]; A23L0001-30 [I,A]; A61K0036-185 [I1,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 Sakai, Yasushi, Tsukuba-shi, JAPAN

Kayahashi, Shun, Tsukuba-shi, JAPAN
 

 Hashizume, Erika, Tsukuba-shi, JAPAN

Nakagiri, Ryusuke, Tokyo, JAPAN

 
 

PI US 20040122085 Al 20040624
US 7332522 B2 20080219

AI US 2003-473867 Al 20031003 (10)
WO 2002-JP3098 20020328

DT Utility
FS APPLICATION
LN.CNT 1146

INCL INCLM: 514/470.000

NCL NCLM: 514/457.000; 514/470.000
NCLS: 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 [1,A]; A23L0001-30 [I,A]; A61K0031-343 [I1,A];

A61K0031-365 [1,A]; A61K0031-366 [I,A]; A61P0001-16 [I1,A];
CQ7D0307-88 [I,A]; CO7D0311-76 [I,A]

CAS INDEXING IS AVAILABLE FOR THIS PATENT.

 
 

   
 

 L4 ANSWER 23 OF 27 USPATFULL on STN
AN 2003:64375 USPATFULL

TI Processes for extracting carotenoids and for preparing feed materials
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IN

PI

Al
RLI
PRAI
DT

FS
LN.CNT
INCL
NCL

IPC

 Kagan, Michael, Jerusalem, ISRAEL
Braun, Sergei, Zur Hadassa, ISRAEL

 

 
  US 20030044495 Al 20030306

US 6818239 B2 20041116

US 2002-172747 Al 20020617 (10)

Continuation of Ser. No. WO 2000-IL846, filed on 18 Dec 2000, UNKNOWN
GB 1999-30194 19991221

Utility
APPLICATION
526

INCLM: 426/250.000

  
NCLM: 426/429.000; 426/250.000
NCLS: 426/250.000; 426/253.000; 426/431.000; 426/478.000; 426/540.000
[7]

IPCI A23L0001-27 [ICM,7]
IPCI-2 A23L0001-28 [ICM,7]; A23L0001-27 [ICS,7]
IPCR A23L0001-27 [I,A]; A23L0001-275 [I,A]; CO7C0403-00 [I1,A];

C07C0403-24 [I,A]; CO9B0061-00 [I,A]

 

 
  

CAS INDEXING IS AVAILABLE FOR THIS PATENT.  
 

L4 ANSWER 24 OF 27 USPATFULL on STN
AN
TI
IN

PI
Al
PRAI
DT

FS
LN.CNT
INCL
NCL
IPC

2002:205917 USPATFULL

Liver function protecting or improving agent
Nakagiri, Ryusuke, Tsukuba-shi, JAPAN
Kamiya, Toshikazu, Tsukuba-shi, JAPAN
Hashizume, Erika, Tsukuba-shi, JAPAN

Sakai, Yasushi, Inashiki-gun, JAPAN
Kayahashi, Shun, Tsukuba-shi, JAPAN
US 20020110605 Al 20020815

US 2001-10154 Al 20011210 (10)
JP 2000-375510 20001211

Utility
APPLICATION
1786

INCLM: 424/725.000
NCLM: 424/725.000
[7]

IPCI A61K0035-78 [ICM, 7]

  
  

 

IPCR A21D0002-36 [1I,A]; A21D0013-08 [I,A]; A23K0001-14 [I,A];
A23K0001-16 [1I,A]; A23L0001-212 [I,A]; A23L0001-30 [I,A];
A61K0036-185 [1,A]; A61P0001-16 [I,A]

 CAS INDEXING IS AVAILABLE FOR THIS PATENT.  
 

 L4 ANSWER 25 OF 27 USPAT2 on STN
AN
TI
IN

PA
PI

Al

PRAI
DT

FS
LN.CNT
INCL

NCL

2004:209092 USPAT2

Process for producing an extract of Hydrangea containing plant powder
Sakai, Yasushi, Tsukuba, JAPAN

Yokoo, Yoshiharu, Sagamihara, JAPAN
Kyowa Hakko Kogyo Co., Ltd., Tokyo, JAPAN (non-U.S. corporation)
US 7521079 B2 20090421

 
 

 

WO 2003000074 20030301

US 2002-481519 20020621 (10)
WO 2002-JP6226 20020621

20031219 PCT 371 date
JP 2001-188480 20010621

Utility
GRANTED
1371

INCLM: 426/655.000

INCLS: 426/594.000; 426/597.000; 426/433.000
NCLM: 426/655.000

NCLS: 426/433.000; 426/594.000; 426/597.000
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IPC IPCI A23L0001-28 [ICM,7]

IPCI-2 A23L0001-28 [I,A]
IPCR A23L0001-28 [1I,A]; A23K0001-14 [I,A]; A23K0001-16 [I1,A];

A23L0001-30 [I,A]; A61K0036-185 [I,A]
EXF 426/597; 426/433; 426/594

 L4 ANSWER 26 OF 27 USPAT2 on STN
AN 2004:159281 USPAT2

TI Liver function protecting or ameliorating agent
IN Sakai, Yasushi, Tsukuba, JAPAN

Kayahashi, Shun, Tsukuba, JAPAN
 

Hashizume, Erika, Tsukuba, JAPAN

Nakagiri, Ryusuke, Tokyo, JAPAN

  
 

PA Kyowa Hakko Kogyo Co., Ltd., Tokyo, JAPAN (non-U.S. corporation)
PI US 7332522 B2 20080219

wo 2002080904 20021017

AI US 2002-473867 20020328 (10)
WO 2002-JP3098 20020328

20031003 PCT 371 date
PRAI JP 2001-106600 20010405

DT Utility
FS GRANTED 
LN.CNTI 1099

INCL INCLM: 514/457.000

INCLS: 514/470.000; 549/283.000
NCL NCLM: 514/457.000; 514/470.000

NCLS: 514/470.000; 549/283.000
IPC IPCI A61K0031-365 [ICM,7]

IPCI-2 A61K0031-34 [I,A]; A61K0031-343 [I,A]
IPCR A61K0031-34 [1I,A]; A23L0001-30 [I,A]; A61K0031-343 [I1,A];

A61K0031-365 [1,A]; A61K0031-366 [I,A]; A61P0001-16 [I1,A];
CQ7D0307-88 [I,A]; CO7D0311-76 [I,A]

EXF 549/283; 549/290; 549/307; 549/289; 514/457; 514/470
CAS INDEXING IS AVAILABLE FOR THIS PATENT.

 
 

   
 

  L4 ANSWER 27 OF 27 USPAT2 on STN 

  
    

   

AN 2003:64375 USPAT2

TI Processes for extracting carotenoids and for preparing feed materials
IN Kagan, Michael, Jerusalem, ISRAEL

Braun, Sergei, Zur Hadassa, ISRAEL
PA Fermentron Ltd., Jerusalem, ISRAEL (non-U.S. corporation)
PI US 6818239 B2 20041116

AI US 2002-172747 20020617 (10)

RLI Continuation of Ser. No. WO 2000-IL846, filed on 18 Dec 2000
PRAI GB 1999-30194 19991221

DT Utility
FS GRANTED
LN.CNT 501

INCL INCLM: 426/429.000

INCLS: 426/431.000; 426/478.000; 426/250.000; 426/253.000; 426/540.000

  
NCL NCLM: 426/429.000; 426/250.000

NCLS: 426/250.000; 426/253.000; 426/431.000; 426/478.000; 426/540.000
IPC [7]

IPCI A23L0001-27 [ICM,7]
IPCI-2 A23L0001-28 [ICM,7]; A23L0001-27 [ICS,7]
IPCR A23L0001-27 [I,A]; A23L0001-275 [I,A]; CO7C0403-00 [I1,A];

C07C0403-24 [I,A]; CO9B0061-00 [I,A]
EXF 426/807; 426/250; 426/253; 426/635; 426/425; 426/429; 426/430; 426/431;

426/478; 426/540; 424/439; 424/451
CAS INDEXING IS AVAILABLE FOR THIS PATENT.
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=> d hist

(FILE 'HOME' ENTERED AT 15:15:33 ON 03 JAN 2012)

INDEX 'ADISCTI, ADISINSIGHT, ADISNEWS, AGRICOLA, ANABSTR, ANTE, AQUALINE
AQUASCI, BIOENG, BIOSIS, BIOTECHABS, BIOTECHDS, BIOTECHNO, CABA, CAPLUS,
CEABA-VTB, CIN, CONFSCI, CROPB, CROPU, DDFB, DDFU, DGENE, DISSABS, DRUGB,
DRUGU, EMBAL, EMBASE, ESBIOBASE, ...' ENTERED AT 15:15:47 ON 03 JAN 2012

SEA KRILL AND OIL AND MEAL AND SUPERCRITICAL (P)EXTRACT? AND SOL

O* FILE ADISNEWS
O* FILE ANTE

0* FILE AQUALINE
0O* FILE BIOENG
O* FILE BIOTECHABS
O* FILE BIOTECHDS
O* FILE BIOTECHNO
0* FILE CEABA-VTB
O* FILE CIN
O* FILE FOMAD
O* FILE FROSTI
O* FILE FSTA
1 FILE IFIPAT

O* FILE KOSMET
O* FILE NTIS
O* FILE PASCAL

28 FILE USPATFULL
4 FILE USPAT2
O* FILE WATER
1 FILE WPIDS
1 FILE WPINDEX

L1 QUE KRILL AND OIL AND MEAL AND SUPERCRITICAL (P) EXTRACT? AND SOL

FILE 'IFIPAT, USPATFULL, USPAT2' ENTERED AT 15:19:01 ON 03 JAN 2012
L2 33 S$ Ll

L3 32 DUP REM L2 (1 DUPLICATE REMOVED)
L4 27 S L3 AND DIOXIDE

=> logoff
ALL L# QUERIES AND ANSWER SETS ARE DELETED AT LOGOFE

LOGOFF? (¥)/N/HOLD:y
COST IN U.S. DOLLARS SINCE FILE TOTAL

ENTRY SESSION
FULL ESTIMATED COST 43.57 47.51

   
  STN INTERNAT  IONAL LOGOFF AT 15:21:58 ON 03 JAN 2012

Connecting via Winsock to SIN at pto-stn on port 23

Welcome to STN International!

LOGINID: ssspt189dxw

PASSWORD:
TERMINAL (

 
 ENT  
 

ER l, 2, 3, OR ?)

 Enter x:X

22
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28
12
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19
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16

23

21

Instructor-led and on-demand SIN training options available
from CAS
CA Sections Added to ACS Publications Web Editions
Platform

INPADOC: Coverage of German Patent Data resumed,
enhanced legal status
Upgrade now to SIN Express, Version 8.5
CAS Journal Coverage Now Includes Ahead-of-Print
Articles for More Than 100 Journal Titles

Older Versions of STN Express to be Discontinued
Beginning in March 2012
USAN Database Updates Offer Superior Currency on STN(R)
STN Adds Canadian Patent Full-text Database - CANPATFULL
GEOREF and ENCOMPLIT databases were reloaded on

September 24, 2011.
Updates to the IFIPAT/IFIUDB/IFICDB databases have resumed.

ECLA Thesaurus in CA/CAplus Improves Patent Searching on SIN
Access AUPATFULL and CANPATFULL databases with SIN Viewer

New STN Revolutionizes Patent Searching for Professionals
CA/CAplus Now Includes Examiner Citations for Japanese Patents
CAS Expands Global Patent Coverage —- Intellectual Property
Corporation of Malaysia Becomes 62nd Authority on CA/CAplus
STN on the Web Enhancements Include Compatibility with
icrosoft Windows 7

Removal of ITRD and PATIPC databases from SIN
Rolled-up IPC Core Codes Removed from IPC Reclassifications in
Patent Databases on STN

Structure Graphics Have Been Added to Abstracts for
MARPAT and CA/CAplus on STN
nline Access to Very Large Chemical Structure Images
nhanced on SIN
FICLS Updates Resume on STN

EDLINE Reload — Updated MeSH Vocabulary and Two New
Fields on STN

INPADOC Databases Enhanced with Japanese Patent
Classifications, Current U.S. Classification and Japanese
Legal Status.
Access More Than 32,000 Harmonized Tariff Codes Now in
CHEMLIST on STN

PCTFULL Documents with Non-Latin Filing Language Enhanced
with English Machine Translations
REACH List of Registered Substances Now in CHEMLIST on SIN
RTECS Database on STN Enhanced with Aquatic and In Vitro
Exposure Toxicity Data
MARPAT Database Enhanced with Additional Markush Backfile

Content for STN
The 1IMOBILITY and 2MOBILITY databases were reloaded on

arch 18, 2012
STN Adds Chinese Patent Full Text Database - CNFULL
Get the Content You Need Sooner with ePub Ahead of Print
Records Available in MEDLINE on STN!

NAPRALERT Updated with More Natural Products Information
CAS Expands Global Patent Coverage - The Eurasian Patent
Organization Becomes 63rd Authority on CA/CAplus
DWPI Database (WPINDEX, WPIDS, WPIX) Enhanced with

Numerical Property Search Feature
RSS Delivery for STN Alerts (SDIs) is Now Available on SIN
INIS, BABS and GMELIN9Y? Databases Removed from STN
Reload of FSTA Database
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NEWS 38 MAY 21 Search DOIs in CA/CAplus on SIN
NEWS 39 MAY 23 Get the Latest Version of STN Express, Version 8.5.1!

 
 
  

NEWS EXPRESS 23 MAY 2012 CURRENT WINDOWS VERSION IS V8.5.1,
AND CURRENT DISCOVER FILE IS DATED 19 APRIL 2012.

 
 

       
   

NEWS HOURS SIN Operating Hours Plus Help Desk Availability
NEWS LOGIN Welcome Banner and News Items

NEWS TRAINING Find instructor-led and self-directed training opportunities

      Enter NEWS followed by the item number or name to see news on that
specific topic.

 
 
All use of STN is subject to the provisions of the SIN customer
agreement. This agreement limits use to scientific research. Use
for software development or design, implementation of commercial
gateways, 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.

 

KOK RK KK KKK KKK KK K STN Columbus Kk KK KKK KK KK KK KK
 
FILE 'HOME' ENTERED AT 14:50:46 ON 29 MAY 2012    
 

=> index bioscience  
  
 

   
  
 

   

  
 

    
   

          
  

COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION

FULL ESTIMATED COST 0.24 0.24

INDEX 'ADISCTI, ADISINSIGHT, ADISNEWS, AGRICOLA, ANABSTR, ANTE, AQUALINE,
AQUASCI, BIOENG, BIOSIS, BIOTECHABS, BIOTECHDS, BIOTECHNO, CABA, CAPLUS,
Cc
D       

f

EABA-VIB, CIN, CONFSCI, CROPB, CROPU, DDFB, DDFU, DGENE, DISSABS, DRUGB,
RUGU, EMBAL, EMBASE, ESBIOBASE, ...' ENTERED AT 14:51:15 ON 29 MAY 2012

    
  

    
       56 FILES IN THE FILE LIST IN STNINDEX   
 

        Enter SET DETAIL ON to see search term postings or to view
search error messages that display as 0* with SET DETAIL OFF.

 
 

    
=> s krill and oil and cook? and dry?(p)krill and krill(p)meal and
extract? (p)krill(p)oil

Q* FILE ADISNEWS
Q* FILE ANTE

O* FILE AQUALINE
0* FILE BIOENG
Q* FILE BIOTECHABS
0O* FILE BIOTECHDS
0O* FILE BIOTECHNO
0* FILE CEABA-VTB

 
 
   

A     
 
 
 
          
 
 
 

  
 

 
 
 
 
    
 

O* FILE CIN
29 FILES SEARCHED...

O* FILE FOMAD
O* FILE FROSTI
3 FILE IFIPA!
O* FILE KOSMET
O* FILE NTIS
O* FILE PASCAL

 
 

9 FILE USPATFULL
50 FILES SEARCHED...

3 FILE USPAT2
O* FILE WATER
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4 FI
4 FI

WPIDS
WP INDEX

 

El  
 

 

Li Q

   

ILES HAVE ONE OR MORE ANSWERS, 56 FILES SEARCHED IN STNINDEX       
    

   
UE KRILL AND OIL AND COOK? AND DRY?(P)KRILL AND KRILL(P)MEAL AND EXTRACT?

(P) KRILL(P) OIL
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SUMM
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Process for making dried powdery and granular krill
A dried powdery and granular krill product containing all components
of krill. 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 krill, coarsely crushing
the krill, and drying the coarsely crushed krill under heating.
Thus, water is removed from the 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 preservation
characteristic is improved. The so-called zero-emission. .
[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.

[0004] Krill are animal plankton living primarily in the Arctic and
Antarctic Oceans, and about 80 kinds of krill have been known up to
date. Of those many kinds of krill, Antarctic Krill (Euphasia
superba) living in the Antarctic 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 to 1985, including studies for developing methods of
processing the krill to be useful in practical applications.
[0005] Krill are comparable to fish, flesh and fowl in point of
nutritive value, but there are several problems in processing the
krill for practical applications. One of the problems is that krill
lose freshness in short time. If krill are left 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
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TABLE  
 

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 nzymes require to be disabled or inactivated
when processing krill. In other words, it has been required
immediately after catching krill 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 krill.
[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. There is hence a desire for extracting excellent characteristics
of krill more efficiently and realizing krill products having a
higher value added.

 

 

 
 

Processing Processing Object Product Examples

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
SUMM Points to be improved

Raw frozen Products have flavor, Remaining high water content
and stripped taste and feeling of and activity of enzymes
krill

 

raw krill. necessitate storage and
distribution in frozen state.

Enzymes are activated upon
thawing and product quality
degrades. Drips flow out.

Boiled krill Heating disables Flavor and taste components
enzymes and makes Flow out during boiling. Cold
protein stable to give chain is required because of
meat—like feeling. high water content.

 
  

Krill meal Heating disables Digestibility lowers due to

SUMM

enzymes and makes protein denaturation during
protein stable. Meal heating. Water-soluble
can be stored at components flow out into
normal temp. because stickwater.
of low water content.

[0010] Japanese 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 paste is degenerated with alcohol to effect fixation
(denaturation) 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

SUMM

SUMM

SUMM

SUMM

SUMM

SUMM

SUMM

SUMM

[0013] 3.

with water. Most of the lipid in kril
polyunsaturated fatty acids (PUFAs).
- . . square. The shrimp materials
heating to thereby provide dried shri
properties of krill, however, it is i

 
prior art,

satisfactory condition.
[0018] From intensive studies,
processed in a similar manner as int

the processed krill are very difficul
and drying machine. Such a difficulty

 
therefore emulsification is further i
the krill is stabilized in structure

 
 

 
still harder to evaporate under heati
[0019] In addition, when krill are cr

meat, the proteolytic enzymes present
krill develop activity,

  
process increases the activity of tho
proteolysis in the krill is promoted
[0021] An object of the present inven
utilize krill as one of

dried powdery and granu]
dried powdery and granular krill
components of krill and has a good pr
of the enzymes in the krill is totall
[0022] The present invention resides
krill product that contains all compo
containing all components of krill, t
capable of sufficiently preventing de
krill product without using an anti-o
granular krill product, the proteolyt
in krill materials are perfectly disa

 
ar kril
     

 
 

       
invention also resides in a dried powdery and granular krill
which contains all components of kril
enzymes originally contained in krill
disabled. The present product is prod
heating as means for denaturing prote
enzymes originally contained in krill
present invention further resides in
krill product which contains all comp
proteolytic enzymes originally contai
perfectly disabled, and which is prod
heating as means for denaturing prote
enzymes originally contained in krill
[0023] The dried powdery and granular
invention is produced by a process in
remove water and disable or. . . t

production steps,
comprises the steps of lightly dehydr
the krill, and drying the coarsely cr
[0024] The dried powdery and granular
invention is subjected to no chemical
any production steps, and is.
production process in which wastewate
removed from the krill by only heatin
are enlarged and the preservation cha
so-called zero-emission method and pr
[0025] The production method of the p

        

 

   
 

 

water contained in the krill are brought into an emulsified state,

of the lipid in krill is phospholipid,

and generating no wastewater.

Polar lipid is removed together with alcohol during washing
1 is phospholipid and is rich in
Thus these PUFAs are removed.

thus processed are dried under
mp granules. Considering specific
nferred that even if krill are

 

dried under heating after being processed in a similar manner as in the
ground krill are very difficult to dry into a

the inventors found that when krill are

he prior art, lipid, protein and
and

t to dry even with a heating
is related to the fact that most

as described above, and
ncereased. In other words, water in
with emulsification and becomes

ng.

ushed into the form of ground
in the internal organs of the

and a temperature rise during the grinding
se enzymes. As a consequence,
and specific taste is deteriorated.
tion is therefore to effectively

 
valuable aquatic resources, and to provide a

1 product and a method
product,

of producing the
which contains all

eservation ability whil
y disabled.
in a dried powdery and granular
nents of krill. Because of

he present product has a function
gradation of the lipid in the
xidant. In the dried powdery and
ic enzymes originally contained
bled. Accordingly, the present

product
1 and in which the proteolytic
materials are perfectly

uced by a process including only
in and disabling the proteolytic
materials. Accordingly, the

a dried powdery and granular
onents of krill, in which the
ned in krill materials are

uced by a process including only
in and disabling the proteolytic
materials.

krill product of the present
cluding no chemicals treatment to
he proteolytic enzymes in any

The production process
ating krill, coarsely crushing
ushed krill under heating.
krill product of the present
treatment using chemicals, etc.

Also, there is no step in the

r is generated. Thus, water is
g. Moreover, application fields
racteristic is improved. The
oduct,.

resent invention comprises steps of

 
e activity 

 

   

    

in
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RWD
 

 
Ez Oo
   
Ez Oo

 

 

 

 

removing seawater from krill,
drying the coarsely crushed kr
process of producing krill mea

coarsely crushing the
ill under heating. In
1, krill

  
in the same amount as the krill

 

into solid and liquid componen
dried using a. drier. T ts. The solid component  
solid/liquid separation is cal
For this reason, the conventio nal krill meal contains
 

water-soluble components than
invention,
flavor and taste in the extrac

production process is disadvan
denatured by heating applied i
steps, and digestibility of th
[0026] FIG. 1 is a graph showi
remaining in raw krill and the

 

 

[0028] There are 80 or more ki
kind of

addition to krill, mysids are
[0029] Krill

   
[0031] Kril

being caught.
seawater, etc.

 

attaching to th
dehydrator is not particularly restricted, but outer s

fragile that the shells are easily broken down under pressure of
 

are so

  the krill
 

ted form, . the

 
n both the boiling and
e product is reduced.

 
product of the present

 
also usable.

e krill surfaces.

40-140 g/cm.sup.2 and the internal components flow.
the type of the dehydrator is preferably selected so t
physical load will not be appl
 

 
ied to krill.

krill,
the conventional

are first boiled in water

, and are then subjected to separation

and

is heated and

less

inve

nds of krill as described above,

krill used in the present invention is not restric

primarily used in an embodiment are Antarctic
(Euphasia superba) which have been employed in industrial

1 used as materials are put into a fish tan
The krill are then put in a dehydrator to remove

The type o

kK at

hell

The liquid component obtained from the
led stickwater and preserved separately.

product of the present
and therefore has disadvantages in not providing satisfactory

conven

tageous in that protein is excessively
heati

tional

ng/drying

ng activity of the proteolytic enzymes
ntion; and

but the
ted. In

Krill

fields.
once after

 
f the
s of krill

Therefore,
hat an excessive

[0032] The dehydrated krill are chopped to improve thermal efficiency
in the heating and drying proc
chopping the krill is not part
the chopped krill
1.5-2.5 cm square, at
krill materials remain.

known mincing apparatus,

   
which

[0033] The chopped krill are dried under heating.
machine
While a

dryer, for example,
in heating time,
Because the internal

change depending on

 
the season  

krill for obtaining products w
[0034] The heating time and
extent that the
in krill

water content is

preservation. It 
not performed at
and is performed
above-described conditions.

to extreme denaturation,
krill, reduces vitamins,

heating is insufficient,
remains,
content is over ten and severa

mold during preservation.
[0035] The dried krill

overly high   
 

can be used,

heating temperature,

at the necessary.
Excessive heating lowers diges

reduces astaxanthin,

and oxidizes lipid. On the other
activity of the proteolytic enzymes in krill

which leads to a deterioration of product quality.
the krill produc

are very fragile,

ess.

icularly restricted.

 

The type of a machi
The

is selected to a coarsely crushed state,
which outer shells and muscular

This process can be performed with,

ne u sed for

grain size of
i.e., about

tissues of the

e.g., a

is usually employed for grinding meat.

The type of a
for use in this process is also not particularly restricted.
known heating and drying machine such as a steam type disk

the machine is preferably adjustable
degree of agitation,

components of krill as one of natural resources

and so forth.

, it is desired to adjust the parameters

ith constant quality.

natural

1 percents,

the heating temperature are se
muscular protein of krill and the proteoly

are denatured and degenerated under heating,
reduced down to below 10% from a point of
is important that the heating and drying process is

temperatures and for an overly long time,
values to satisfy

and

dye,

including the shells,
therefore can be easily crushed any desired grain size.

of the machine in match with the change of the internal components of

t to such an

tic enzymes
that the

ensuring good

the

tibility due
present in

hand, if

 
If the water

t gathers

 
and
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DETD
   

 

 

   

 

   

 

TABLE  
 

 

[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 chopped 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 the present invention. As a result, the krill
materials are avoided from being emulsified and the drying efficiency
is enhanced. Further, strong 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 chopped krill do not adhere to the heating surface and can be
heated appropriately, thus greatly contributing to improvement of

 

 
product quality.
[0038] Moreover, since the dried krill product obtained in accordance
with the method of the present 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. Additional
crushed into a desired grain size as required.

ly, the dried krill can be simply

[0040] FIG. 1 shows comparatively activity of the proteolytic enzymes 
remaining in raw krill and the krill

as a substrate. As will be
  

product of the present invention.
seen from FIG. 1, the activity of

the remaining proteolytic enzymes in the raw krill is increased with
lapse of the reaction time, while the activity of the remaining
proteolytic enzymes in the krill 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 that a possibility of
quality deterioration of the krill product during the preservation is
low.

[0042] Preservation characteristics

present invention will be described
below.

[0043] For comparison, the results

 
of the krill product of the
with reference to Tables 3 and 4

listed in Table 3 were obtained by
 

 preparing two groups of the krill product of the present invention, in
one of which ethoxyquin 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 ethoxyquin was added, and then measuring a change of product
quality by.
[0045] There are several indexes indicating a degree of lipid degradation. About the lipid in kril 1, particularly, the krill lipid
 

having been extracted and refined, it is known that, during the 
preservation, a peroxide value hardl
value increases. In other words, it

the krill lipid differs in creation

y increases and only a carbonyl
is pointed out that degradation of
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
different rates during the preservation was found between the krill

of the lipid degrading at apparently

 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.

  
 

 

   
  

TABLE 4

Peroxide value Carbonyl. . .
DETD [0048] 1. Process Flow Including Plant for Drying Krill
DETD [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 ina
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 ejected. The dried semifinished product is conveyed to a
product tank,.

DETD [0050] The conventional production process for krill meal is
represented by raw krilloboilingocentrifugal separation
or solid/liquid separation>extraction of
solid> dryingocrushing>packaging. 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.

DETD [0051] By contrast, the process flow for producing the krill product
of the present invention is represented by raw krilloremoval of
water attached to krillsboiling> drying-crushing
>»packaging. 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.

  

 

 

 
 

 
  

 

  
 

 

DETD [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 krill meal 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 conventional krill meal. The free amino acids

deeply take part in developing flavor and taste of the product when
eaten, attractant of feed. .

DETD [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.

TABLE 5

    
  

  
 

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 krill
components. The dried powdery and granular krill product obtained by
the present invention contains all the components originally 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 krill 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 krill under heating.

=> d hist

(FILE 'HOME' ENTERED AT 14:50:46 ON 29 MAY 2012)

INDEX 'ADISCTI, ADISINSIGHT, ADISNEWS, AGRICOLA, ANABSTR, ANTE, AQUALINE,
AQUASCI, BIOENG, BIOSIS, BIOTECHABS, BIOTECHDS, BIOTECHNO, CABA, CAPLUS,
CEABA-VIB, CIN, CONFSCI, CROPB, CROPU, DDFB, DDFU, DGENE, DISSABS, DRUGB,
DRUGU, EMBAL, EMBASE, ESBIOBASE, ...' ENTERED AT 14:51:15 ON 29 MAY 2012

SEA KRILL AND OIL AND COOK? AND DRY?(P)KRILL AND KRILL(P)MEAL A
              

O* FILE ADISNEWS
O* FILE ANTE

O* FILE AQUALIN
O* FILE BIOENG
O* FILE BIOTECHABS
O* FILE BIOTECHDS

  
 
 

CI    
 
 
 
 
 
        
 
 

 
   

  O* FILE BIOTECHNO
0* FILE CEABA-VTB
O* FILE CIN
O* FILE FOMAD
O* FILE FROSTI
3 FILE IFIPAT
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O* FILE KOSMET
O* FILE NTIS
O* FILE PASCAL
9 FILE USPATFULL
3 FILE USPAT2
O* FILE WATER
4 FILE WPIDS
4 FILE WPINDEX

Li QUE KRILL AND OIL AND COOK? AND DRY?(P)KRILL AND KRILL(P)MEAL A  

  
 FILE 'IFIPAT, USPATFULL, USPAT2' ENTERED AT 14:52:35 ON 29 MAY 2012

L2 15 S$ Ll

 

     
 

  
    

L3 13 DUP REM L2 (2 DUPLICATES REMOVED)

=> logoff
ALL L# QUERIES AND ANSWER SETS ARE DELETED AT LOGOFE     
  

LOGOFF? (Y)/N/HOLD:y      
 

    COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION

FULL ESTIMATED COST 29.49 31.21
 

    SIN INTERNATIONAL LOGOFF AT 14:55:32 ON 29 MAY 2012
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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 etal. 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 JANUARY6, 2012

EFS WEB FILED

Commissionerfor Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

Examiner Ware:

This communication is responsive to the Office Action mailed January 6, 2012. The

Commissioneris hereby authorized to charge any fees during the entire pendencyofthis

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 paragraphis intended to

be a CONSTRUCTIVE PETITION FOR EXTENSION OF TIMEin accordance with 37 C.F.R.

§ 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 combinationsthereof.

3. (Withdrawn) The composition of Claim 1, wherein said etherlipids 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 combinationsthereof.

5. (Withdrawn) The composition of Claim 1, wherein said composition comprises a blend

oflipid 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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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.

11. (Withdrawn) The composition of Claim 8, wherein said ether phospholipids are selected

from the group consisting of alkylacylphosphatidylcholine, lyso-alkylacylphosphatidylcholine,

alkylacylphosphatidylethanolamine, and combinationsthereof.

12. (Withdrawn) The composition of Claim 11, wherein said ether lipids are greater than

90% alkylacylphosphatidylcholine.

13. (Withdrawn) The composition of Claim 8, wherein said non-ether phospholipids are

selected from the group consisting of phosphatidylcholine, phosphatidylserine,

phosphatidylethanolamine and combinationsthereof.

14. (Withdrawn) The composition of Claim 8, wherein said composition comprises a blend

oflipid fractions obtained from Euphausia superba.

15. (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.

16. (Withdrawn) A capsule containing the composition of Claim 8.
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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 blendoflipid fractions obtained from Euphausia superba.

19. (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 oftotal fatty acids in said

composition, wherein from about 70% to 95% of said omega-3 fatty acids are attached to said

phospholipids.

21. (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 amountof 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 oftotal 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 Eguphasia 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 amountof 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 oftotal 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 krilloil.

-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 oxidativestress.

39. (Withdrawn) A krill lipid extract comprising greater than about 80% triglycerides and

greater than about 90 mg/kg astaxanthinesters.

40. (Withdrawn) The krill lipid extract of Claim 39, characterized in containing from about

5% to about 15% omega-3 fatty acid residues.

4l. (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 totalfat.

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 drying krill to previding provide 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-solventin said first and second extraction steps is a C;-C3 monohydric alcohol.

55. (Currently amended) Aw krill oil produced by the method of claim 50.

56.|(Withdrawn) A methodofproduction ofkrill 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, 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 ofheat.

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.
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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.

71. (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 amountof 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 amountofa krill oil

composition is from 0.2 grams to 10 gramsofsaid 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 oflipid 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 consuminga high fat diet or a normalfat diet:

administering to said subject consuming a high fat diet or a normal fat diet an effective

amountof 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 amountofa krill oil composition under

conditions such that diuresis is induced.

87. (Withdrawn) A method of increasing muscle massin a subject, comprising:

administering to said subject an effective amountofa krill oil composition under

conditions such that muscle massis increased.

88. (Withdrawn) A method of decreasing protein catabolism in a subject, comprising:

administering to said subject an effective amountofa krill oil composition under

conditions such that protein catabolism is decreased.

-12-
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89. (Withdrawn) A methodof decreasing lipid content in the heart of a subject, comprising:

administering to said subject an effective amountofa krill oil composition under

conditions suchthat lipid content in the heart of the subject is decreased.

90. (Withdrawn) A methodof decreasing lipid contentin the liver of a subject, comprising:

administering to said subject an effective amountofa krill oil composition under

conditions suchthat 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 foundin the specification, for example at page 42, lines 1-4, and the in the

claimsas 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 (PBG), and without waiving the right to

prosecute the cancelled claims (or similar claims) in the future.

The following rejectionsare 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 amendedto correct

the antecedent basis issues notes by the Examinerfor 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 amendedthe claimsto 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 decomposethe protein in the shells and the
treatment productis filtered. The residue of filtration is dried to give treated shells having
a water content of 6-8% and a meanparticle size of 200 um or lower. The treated shells
are put into an extraction vessel 5.

-|4-
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There is no cooking step as currently claimed. Furthermore, the purpose ofthe processis 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 decomposedbya protease.” Applicants respectfully submit that the

alleged prior art process, which usesonly krill shells, is substantially different from the claimed

process whichusesthe krill organism. Theprior art process, which utilizes shells, will not

producea krill oil as claimed. Applicants respectfully request that the rejection be withdrawn

and the claims passed to allowance.

3. The claimsare 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 doesnotcure 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 elementof the

claims. Any primafacie case of obviousness allegedly established by the Examineris therefore

rebutted. Applicants respectfully request that the rejection be withdrawn andthe claims passed

to allowance.

CONCLUSION

If a telephone interview wouldaid in the prosecution of this application, the Examineris

encouragedto call the undersigned collect at (608) 662-1277.

Dated: April 4, 2012 /J. Mitchell Jones/

John Mitchell Jones

Registration No. 44,174

Casimir Jones, S.C.

2275 Deming Way,Suite 310
Middleton, WI, 53562

(608) 662-1277

-15-
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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 U.S. 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 U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof 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
Departmentof 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 counselin 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
requestinvolving an individual, to whom the record pertains, whentheindividual has requested assistance from the
Memberwith 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 GSAaspart 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 otherrelevant(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 wasfiled 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 awareof a violation or potential violation of law or regulation.
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autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Messageif
youare citing U.S. References. If you chose not to include U.S. References, the imageof the 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 PatentLiterature will be manually reviewed and keyed into USPTO systems.

267109

NonPatentLiterature JPOfficeAction.pdf
8aa58581f1 fba973bfb7836d5 137fdecl 168

6fa7

Information:

202953

Foreign Reference JP51125774.pdf
£9941 eaa79a3f678c825b632c841 282a7Bae}

003f

235284

Foreign Reference JP52114046.pdf
6c5aba15820bc9acefeaN035 e8f02924 176

e036

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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
If a new application is being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a 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/903indicating acceptanceof 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
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling 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

Inre 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 WebFiled

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir or Madam:

The citations listed in the attached IDS Form SBO8A 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 moreof these citations constitutes priorart.

The Commissioneris hereby authorized to charge any required fees or credit any overpayments 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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eye . . . Approvedfor use through 07/31/2012. OMB 0651-0031

Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Underthe 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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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 | NATNUT-14409/US-5/ORD 

December8, 2011 Office Action, KR Patent Application No. 10-2010-7006897 and its English translation 
If you wish to add additional non-patentliterature documentcitation 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). * For Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° 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
ha Art Unit | 1651

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

 
CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to makethe 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 thefiling 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

[-] 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.

Signature /J. Mitchell Jones/ Date (YYYY-MM-DD) 2012-02-20

Name/Print J. Mitchell Jones 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 whichis 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, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor 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 U.S. 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 U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof 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
Departmentof 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 counselin 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
requestinvolving an individual, to whom the record pertains, whentheindividual has requested assistance from the
Memberwith 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 GSAaspart 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 otherrelevant(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 wasfiled 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 awareof a violation or potential violation of law or regulation.
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FURTHER INFORMATION CONTINUED FROM PCTASA 719
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inventions in this international application, as follows:
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Process for fractionating a material which contains polar
lipids comprising the steps of blending said material with a
water soluble organte solvent followed by the use of
differantial density to separate Tight and heavy phases.

2. Claim : 49

Method for cholesterol reduction in pelar lipid fractions
comprising the steps of adding an of] which has Tittle or na
cholesterol to a polar lipid fraction and removing the oi]
from the polar lipid fraction with a concommitant reduction
in cholesterol. 

—33-

RIMFROST EXHIBIT 1024 page 0770



RIMFROST EXHIBIT 1024    page 0771

 

  
 
  
 
  
  
  

  
  
 

INTERNATIONAL SEARCH REPORT
information on patent fantily members

Sonal Appacation Na

Pci /IB O1/00841
Cited in search repor date member(s) date

US 5883273 A 16-03-1999 9727275 Al 31-07-]997
 

US 4357353 A 02-11-1982 DE 2948607 Al 11-06-1981
uP 56092748 A 27-07-1981]
Us 4465693 A 14-08-1984

CA 1335054 A 04-04-1995 CA 1335054 Al 04-04-1995
wa 9103946 Al G4-04-1991

Us 5780095 A 14-07-1998 WO 9314649 Al 05-08-1993
us 6177120 Bl 23-01-2001
AU 1168492 A 01-09-1993
CA 2128240 Al 05-08-1993
DE 59207349 D1 14-11-1996
EP 0621754 Ai G2-11-1994
GR 3022177 T3 31-03-1997
oP 3024798 B2 21-03-2000
dP 7503840 T 27-04-1995
MX 9300299 Al 1-07-1993

  
  
  

  
  
 

WO 9322931 A 25-11-1993 US 5436018 A 25-07-1995
Au 684249 82 11-12-1997
AU 4382893 A 13-12-1993
CA 2135785 Al 25-11-1993
EP 0644718 Al 29-03-1995
JP 7509505 T 19-10-1995
NZ 253475 A 28-07-1998
wa 9322931 Al 25-11-1993

Form POTASA2!0 {patel family annex) (July 1992)

-—34-

RIMFROST EXHIBIT 1024 page 0771



RIMFROST EXHIBIT 1024    page 0772

 

FAY bYORE

(51) Int. Cl. 7 ageu)aa2

C11B_ 7/00

(8) eH EP(AT, BE, CH, CY, 

DE, DK, ES, FI, FR, GB, GR, IE, I

T, LU, MC, NL, PT, SE, TR), OA(BF

, BJ, CF, CG, C1, CM, GA, GN, GW,

ML, MR, NE, SN, TD, TG), AP(GH, G

M, KE, LS, MW, MZ, SD, SL, SZ, TZ

, UG, ZW), EA(AM, AZ, BY, KG, KZ,

MD, RU, TJ, TM), AE, AG, AL, AM,

AT, AU, AZ, BA, BB, BG, BR, BY, B

Z, CA, CH, CN, CR, CU, CZ, DE, DK

, DM, DZ, EE, ES, FI, GB, GD, GE,

GH, GM, HR, HU, ID, IL, IN, IS, J

P, KE, KG, KP, KR, KZ, LC, LK, LR

, LS, LT, LU, LV, MA, MD, MG, MK,

MN, MW, MX, MZ, NO, NZ, PL, PT, R

O, RU, SD, SE, SG, SI, SK, SL, TJ

, TM, TR, TT, TZ, UA, UG, US, UZ,

VN, YU, ZA, ZW

(72) 38H PveyPace, ANY

F474, 59302 tar, Ayn

4 9

(72) eae Fah, V4 y

FAY, 49545 FurIv-vanr?,

IV—-F2 34

F#¥—A(S¥) 4C086 AA4 DA4O 2022
4D056 AB12 AB14 ACO6 BAO9 CA26

CA28 DAOL DAO2 DAOS DA10

4HO59 AAO4 BAI2Z BA33 BAS83 BBO2

BB03 BCO3 BCOS BCO6 BC43

CA13 CA72 CA73 CAT4

—35-

FI F-ya-h (B¥)

C11B~ 7/00

RIMFROST EXHIBIT 1024 page 0772



RIMFROST EXHIBIT 1024    page 0773

Electronic AcknowledgementReceipt

12113042

Application Number: 12057775

International Application Number:

Confirmation Number:

Title of Invention: BIOEFFECTIVE KRILL OIL COMPOSITIONS

First Named Inventor/Applicant Name: Inge Bruheim

Customer Number: 72960

John Mitchell Jones/Vickie Hoeft

Filer Authorized By: John Mitchell Jones

Attorney Docket Number: NATNUT-14409/US-5/ORD

Receipt Date: 21-FEB-2012

Filing Date: 28-MAR-2008

Time Stamp: 16:18:36

Application Type: Utility under 35 USC 111)

 
Paymentinformation:

3°
Submitted with Payment

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

14409US5IDSLetter02202012.

Transmittal Letter pdf cfa3b4946fd8432e5b8ecd20830c8191c4da
»a=o 

Information: RIMFROST EXHIBIT 1024 page 0773



RIMFROST EXHIBIT 1024    page 0774

; ; 611886
Information Disclosure Statement(IDS)

Form (SBO8) 144091DS02202012.pdf 8a61f2ce661a5a160d5b3%4e5 78aca54774
3e21

AU.S. Patent Number Citation ora U.S. Publication Number Citation is required in the Information Disclosure Statement(IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Messageif
youare citing U.S. References. If you chose not to include U.S. References, the imageof the 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 PatentLiterature will be manually reviewed and keyed into USPTO systems.

832090

NonPatentLiterature KROfficeAction1 208201 2.pdf
58d7295b3cb0feNd 118368e0d3dfeb17f3b|

a6b29

Information:

1507863

Foreign Reference JP2003530448.pdf
e92cead67c13c8b2246d6fd73e3d3 14d86d

8cdac

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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
If a new application is being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a 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/903indicating acceptanceof 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
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling 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

Inre 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 WebFiled

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir or Madam:

The citations listed in the attached IDS Form SBO8A 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 moreof these citations constitutes priorart.

The Commissioneris hereby authorized to charge any required fees or credit any overpayments 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

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)
Approvedfor use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 

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, Deborah K.  
Attorney Docket Number | NATNUT-14409/US-5/ORD 

 

U.S.PATENTS Remove
 

Pages,Columns,Lines where

 

 

  
 

 

 

 

Examiner Cite Patent Number Kind Issue Date Name of Patentee or Applicant Relevant Passages or Relevant
Initial No Code’ of cited Document .

Figures Appear

1 5266564 1993-11-30|Modelell

2 8030348 2011-10-04|Sampalis, Fotn

3 7666447 2010-02-23|Rockway

If you wish to add additional U.S. Patentcitation information pleaseclick the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove

Examiner] .. Publication Kind|Publication Nameof Patentee or Applicant Pages,Columns,Lines where
ae ie Cite No . Relevant Passages or RelevantInitial Number Code) Date of cited Document .
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1 20080166419 2008-07-10 Sones  
 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add
 

 

 

 
FOREIGN PATENT DOCUMENTS Remove
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1 2004-534800 JP 2004-11-18|Kehye q   
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Application Number 12057775 

Filing Date 2008-03-28 
INFORMATION DISCLOSURE

First Named Inventor|Inge Bruheim 
STATEMENT BY APPLICANT

ha Art Unit | 1651
( Not for submission under 37 CFR 1.99)
 

Examiner Name Ware, Deborah K.
   

Attorney Docket Number | NATNUT-14409/US-5/ORD 

 07/080515 me]2007-07-19 Aker Biomarine ASA
If you wish to add additional Foreign Patent Documentcitation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include nameof the author (in CAPITAL LETTERS},title of the article (when appropriate), title of the itemExaminer] Cite

 

 

 

 

 

an (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TSInitials No : : .
publisher, city and/or country where published.

1 SIKORSKI, E., “The Utilization of Krill For Food,” Food Process Eng., 1:845-855 (1980) [|

2 BUDZINSKLI, E., et al., "Possibilities of processing and marketing of products made from Antarctic Krill", FAG Fish. Ol
Tech. Pap. (268) 46 pages (1985)

3 BUNEAR., et al... "Evaluation of the Effects of NeptuneKrill Oil on the Clinical Course of Hyperlipidemia,” Alternative Ol
Medicine Review, Thorne Research Inc., Sandpoint, US, Vol. 9, No. 4, January 1, 2004

4 GORDEEV, K.Y., et al. "Fatty Acid Composition of the Main Phospholipids of the Antarctic Krill, Euphausia superba," Ol
Khim. Prirod. Soed. 2 (1990), pp. 181-187

 
 

If you wish to add additional non-patentliterature documentcitation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature Date Considered   
*EXAMINER:Initial if reference considered, whetheror 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 $01.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). + For Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicantis to place a check mark hereifj
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
ha Art Unit | 1651

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

 
CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to makethe 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 thefiling 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

[-] 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.

[_] Acertification statementis 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.

Signature /J. Mitchell Jones/ Date (YYYY-MM-DD) 2012-01-24

Name/Print J. Mitchell Jones 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 whichis 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, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor 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 U.S. 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 U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof 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
Departmentof 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 counselin 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
requestinvolving an individual, to whom the record pertains, whentheindividual has requested assistance from the
Memberwith 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 GSAaspart 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 otherrelevant(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 wasfiled 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 awareof a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Title of Invention: BIOEFFECTIVE KRILL OIL COMPOSITIONS

First Named Inventor/Applicant Name: Inge Bruheim

Attorney Docket Number: NATNUT-14409/US-5/ORD

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

USD(S$)

ee
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Description Fee Code Quantity 
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Miscellaneous:

Submission- Information Disclosure Stmt 1806 jie|
Total in USD (S$) 18
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Electronic AcknowledgementReceipt

ee

iin

Title of Invention: BIOEFFECTIVE KRILL OIL COMPOSITIONS

ee

Paymentinformation:

 
Submitted with Payment yes

Deposit Account 504302

TheDirector of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas 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 aapRIEAIPREG SPANAIBIEtOBees nave 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 gs File Size(Bytes)/ Multi Pages

14409US5|DSLetter01 242012.

Transmittal Letter pdf fa62420ce082e95fcd8bf3867ed55ff79d97;
98b

1831904

Foreign Reference JPA2004534800.pdf
01b0eb7d7150ad8436d4ab1c6ff7e6796d9}

8a34e

Information:

1126330

Foreign Reference W02007080515.pdf
14a09da6f685f2301096da43381d3f9e2bb

Information:

2606929

NonPatentLiterature BUDZINSKI1 985. pdf
cdea47d9074cec8bab93ebad83fefaaesd

099

NonPatentLiterature Bunea2004print.pdf
44351 cAbf6fl 1a65d72a089 1f26ef36674 1b

Information:

473015

NonPatentLiterature SIKORSKI.pdf
3415d6af73aed943aa6d2bfe78ea24 13416

8714

Information:

; ; 612564
Information Disclosure Statement(IDS)

Form (SB08) 14409US5ORDIDSO1242012.pd 25fdb919eb9d44342fc4797df4005df3d3ff
413

Information:

366063

NonPatentLiterature Gordeev1990.pdf
4e7b4812c0af3939a5 1244e75fa282c670a5
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Information:

Fee Worksheet (SB06) fee-info.pdf
ae/77c7e2e36389¢9d4a58d05b2534694 16

3967e

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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
If a new application is being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a 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/903indicating acceptanceof 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
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling 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

Inre 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 WebFiled

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir or Madam:

The citations listed in the attached IDS Form SBO8A 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 moreof these citations constitutes priorart.

The Commissioneris hereby authorized to charge any required fees or credit any overpayments to Attorney

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

Dated:_January 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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(3) JP 2004-534800 A 2604.11.18
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(#4 2R UG 1 4)

MaRS ARONKAHDNS, MRA 1 SIMRO.

(RTA 1 5) -

Mat + PV SMHAMEEOYL ERM BEE WMA MPIASERVDIFIAR~A8VFFILO

HMOBCHRS €nN4, BRR 1 BKMROBE.

Cail 1 6)

Male D4.87 7RLCHS. RA 1 5 eM RMORE, 40

(R17)

HAOMIkRicE UI 4ZMDLREMB EU TSI-T7EREMHTZEAD, BR 1 1 ~1 8

Owes na—WiciwmAk NSARM O HA.

Cai RJA 1 8)

BBAODRicC BUI AMLRMERABELUTSD- TEREST CREB REBIT AZAR AD,

CRA lL ~ 1 3B OWTHNAD-HeRRENZARMOM AR.

Cie Gt 9)

SBI BU4ZEAMESM ET AZRLOO PR RAR CHT. PRM RYNKRBOASLS

WBKOYS ERM EM ERE MICRA ERE ye UP eee ABA, MPA tT

wmEEOY ERM EMBED. LR OUR: 50
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(4) JP 2004-534800 A 2004.11.18

DAFPKY RS BLOSERMBAFEWDOMA RT h VIBE CAFE L < lh, PFebky)y keAN
CC, MMM MMRBKOY/LERUKER MHA DOO OIAeR Bo eR

DOCnNERAARWMLCAMAARWK DHL:

OQDRBLERAARMI GET AZBERRRAPSZTERKEDTRANAWAD SS 1 OF8

ABSAARDEARL:

OMPAAARMe. Pad (MEL KB. RRP H-N, AV FAK, -NER KH

FRI-W) BEOMBULAFKN CREULSK UM. ARTS) PDSERAZABHHADOHERE
NARKMIBMIANT. MARA MMHRBKOLERMKEDMH ADSORB BE

fe ia? & fh UC:

OQCHERAEARMEBAAR MK DHL

f) DH LERAANARMD OBB FRHBERZtCLK EL DTKR2ORBRBS AHS ee
LibET

QAAKAARMe ENT 6LE
DHRATULADSEBS5nNS PSRBAKD.

(a6 5K 20)

BEICBUZRMEEM ET AZROOPRRAKMCH2T. PRMRNG BOAT

WMBKLUO/SERGBAEMHERSH RRR Ret v UT eee aa, Mart 7
WBEOS ERG BEE MID. DAD AY eT HB, FANE YB, RAD
PFVUVMIUVY, RADPFYNASY RH, RADP FY NEV Y, RADE F YN

mRAS—WPTY, APAYATTVY, a-baw7sca-N, FARFVVFVBES

JIaKR/SAEREOPRRERKD.

(#21)

YJ—-VEBEL a-V/J-NB. POF FYB. AVA B. NNS FUR. NVA ELES

VEO RFP UVB ALVAFU-NM, FUFVULUEL ESFVUCUEL BRIVYAL

F/M, HVYRBEY VF YY, BP-AUFY, BH. PLY. ANVRYB. FRU,
AYVULBECDANYVULASLEZLBHRODEC LEIDEC SKA. BRA 2 ORK

D 4B Ae PD.

(#8 KI 2 2)

HP#IBUZAMEFMET ZRHADAR CHC. BRR1L I~ 21 OW FNAD-BE

ZRENZARWMOFPMMRNKBEMEBAKRRSETSATCLEREOHE.

(#ok 1H 23)

RRS DRONKADNSA, BRBR2 2KMROAE.

(HK 2 4)

Bat ETP SHMMMBKOYS ERMA EDRHOIB BR OIF FIR ~A BFA LOB

AOBCHE ENS, MRA 2 2HROAK.

Ci K 25)

MR BD4ABFITRLCHS. MR 2 4MROHKE.

(KA 2 6)

BRRICBU4ZAMEPMIETSZHROD, BRHLI~2 LOW FNA-BemeKeE No

Ky OD fF AA

(#27)

PRC BUAZARMES MELT ZABMARIET ZR OO,L RIL I~ 2 LOW TAD—

Tic sR KNZARKMORR,

(z8RTR 28)

MMAR TERMI MH ERE BRT AZROORPA BRM CHT. BAM RABBOF

EY THMBEO/LERUBE EMBER SHRBARUN REV UP ELEM AA, Mat

FY MB KOK KR MMM ID. LPO:

DAEV ZT BELVUYVERUGBAEMORABEThYBE CHEUC KL PR RY) mAN

CC. MIB MME BKOY/LERKUBUKED DMARD SOMA AR AD SL:

DCNERANAMWEH AAA Wile ame L :
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(5) JP 2004-534800 A 2004.11.18

OOPRMLERANR MIRE TAZARRBRRE SH STL EDTRAN ARMS OR
ABSA Bae RIL:

Omir AAANAR Me. PI CHEV S KA, ERIK AV FORKS) - VERtCK

FRs—-W) BKEKUMBULATW (REL iM. RBCS) POR ARHHRD SOBRE

VSEZRRMIRBB ICANT. MIHEDOMABEOYLERUMKED MHA DOORG AIRY
AG Bio eH UC

OQOCNRERAARMEHAARMicD HL ;

f) DH LERANR MD SCBHARE SHY SAZTLEKR EDTHE2OBRBAS HEED EAM
L>BET

QDAANARWZANTSTLE 10
PSEKAZTFTAURAYDSESNSEARAARAKD.

CHK 29)

BaACREM AD, BEM MUDVF BLURB RM MED OCR ZHR DY ORRENS, BHA
2 BCH ROAE,

CiK G13 0)

BMAP KM CMH ER URI SZEOORBAMRM CHT. BRAM RWAE BOF
EY SMBKLO/ERABEEMRERSH BADGE UP kL eM aA, MRT

FPR MBLOS ERA BEE WIM, DAI AYVY aA T YB, PAV ASU Ve EK,

KRADPFYNMNIAVYVY, RADPFYVA SY b-W, RAD PFU NEU YY, RAT?

FYNEAS-NPEY, AIPAYVASZTVY, a-kAVtU- WN, FAREYY FY 2

BELOVIR/APeEAUCRAR ARKH.

C3931)

YS—-VBL a-UDS-— NBL POE RY BL TULA NNT F YB NTRS

VERDC AF PUY. ALAFU-WV, RUAYVHUR, EYFVLUEL SRIYVAL

FS—-M AVR YF YY, B-AUFY, BM. LLY. AVRYB. FRUIT,
AVILBECANMYULDSRS4ZAHODEC LELDEE CRAG, BRABZ Owe
D #4 K

(#9 K IA 32)

HM alRahA AD’. HHMEUU VF BLUEBREMMED SK ZHRDSHBRRENA. BKE
30k R OM KM. 30
Cra K 13 3)

RBCBUOSHHASTE KHIM ERR BRT SZROOKRE CH OT. BRB29~3

2ZOWTNA—-Wic eRe NSZHRKMORAMENARBANMRBICRS TAC LR SEs
FA ik «

(i 2K IR 3 4)

  

  
 

 

 
 

  

 

 

  
  
 

  
 

   

 

(RIA 3 5)

Mact + VT SHMHMBKOYLERABAEMHMD IA SKE OIFDR~4.879 LO
HOR CRE ENE. WARN 3 8 RROHE,

(#4 R3 6) 40

Male D4.87 FICHSE,. RBA 3 5 IIRMOAK,

Ci RD 3 7)

RECBU4ZBEMMU DV FOU REEMA TST AZRAD. ERUENEBRBTAZEDOD,
MORTAR C 9O~ 3 20WT HNP -WBiHKRENAMKMWOGH,

(ik 43 8)

RAC BUASERMRAU UVF ORRMHR. ERM REE HIT ZEMO, BRB2
9~ 3 2OWFND-— Hic se KX NSA KRDO HI -

Cs RTE 3 9]

BAC BUAZARMAY EMILE SZRAOPRBRARM CHT. PRMRARBOST

WEEOY/ERBWAE Mme REN ICRA AER EY UP EEA, RAE 50
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(6) JP 2004-534800 A 2004.11.18

SMB KO KEKE MID. ROT:

aATEVERBEOYSERMRMBAEMOMR Re, PVR CEL UL Pe RY) eAN

C. MIB MHABEKUSERMKEDS MMR DSOABHIR AD eH LS

DCHnKERAARWMLAAANARMICDEHRL:

OPH LRRANR MK EET ZBRRREEPSZTERKEDTRANBR WA SSB 1 Os

BESARMDeEAML:

MCA ANARMe, Pa (REL MAL TRIN, AV FORKS VE lat

FHA/—-NW) BKEOMBLAT NY (CHEL<S1, MB UF WV) PORSZBRHRDSOBRE

NREZRQGRBBCANT. MHBAMMHABKOLSEKGBKED DMARD SORMABEH

fs Ai e HHL : 10

QOCHERAANAMLEMBAAR DMI DEL:

f) DEL ERAABRWMDSOBBFRHECAZTLEKKEDCKA2COBBRSARAD ZAR
L3i3BED

DMAARMeARIT4LE
DERAZATULADSBSNA PMERARKM.

(240)

REICBUZERAYVEMELTZEOAOPRBAKRMCH2T. PRMMRANEBOTTT

SMBKOYSLERUMMEWMMERANIKRBAMHRE Sr UF eLLEKRaA, Heat,

SMBEOCY/ERUMBHEMAD, DHA AYRTYRB. FIA VOR, RA

IRFVNMIYY, RADPFVNASY BHM, RAD PS FYNMUVY, RADP FY 20

WERIH-VMP RY. AVAYVAZEVY, a-bayszau-yw, SARFUVVIF VEE

GCVIR/SIALRAOPRRARD.

(RT 41)

YP—-NVEB. a-US—-VB. PYOS RUB. ALA. NNR FYB NVALUE

VB. AFP UYEB. AVAFU-W, KUFYVLUEFL EYFYVRUEL BROVAL

F)—WM, AYRE VF YY. P-AUTY, BH. VLY. AWHRYB, FRUOL,
AVILBEUANYVIUAMSEHRZAHROYDR  LE1LDRE SKA, BRA Ole

O) #8 1K

Cae kKiR 4 2)

BRBAYVAMLTFZAECHOC. BRAZ9~410WTHD-BeERKRENSHAKM 30

ORE MRNA PRMRNRRERBIRSETAZCLRBOCAE.

(282K IR 43)

MaRS RDHROMK ADDN, BRB 4A 2UCMRORE,

(afk tg 4 4)

AASV SHHMMEKLVUY/LERGBAEMHHMRIB SKE OIF IL~A877LOR
HOBCKSE ENS, BRA 4 2icMRMOAK.

(30k 45)

MaBAA87OLCHA. MRA 4A 4M RORE.,

(aK 4 6)

BPC BVSRRAVEMETSZROO, BRAZ9~410WFTHA-BirmKeENS 40

40 a YD (EAA,

(4k i4 7)

RHC BUAZKRAAYEMILTZRRREMIAT ZR OO, BRAZBI~41LOWFTHD

—Thlc RE NSH MMORA,

(#8 K IA 4 8)

SBI RBI AMM IBS ZRARRORRMK EH RT ZR OOMR CHT. HB

QR CROFT PT TS MBL (ERMA WIRE BANC RAMRR Sy UyeEeSB

CAA, MAA EV ST MBKOU LS ERMA, . UL FOTR:

aAFVTBEGCY/ERIUWREMOMRATRYVBR (CHELAUL Fe RY) kAn

C. MRAP MMABKEOY/LERUMKED MHA D 5 OF ENA oD eR LS 50
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(7) JP 2904-534800 A 2004.17.73

DCN RAARMLEAANR RMI DRL:

QOORLERAAA MIRE TERR ERIECRSZT LER EDTMEANR MY CR1 OR

SBSBADeEML;:

Oma HAAR Me. FAHD CHELS BW. DESK, AV FORK) — WEF lEt-

FA/—-N) BKEOMMUAT NY (HEU WU. BBLS) DORZ RBH SBRE

VERRBHC ANT. MERE MMABKLOY ERR KE MHA YD SCORRABE

Ha i aye HE LC;

OCHERKABRMEAAKANR MIC DRL:

f) PHRLERANRWMDSBRERREHVAZTHK LDCR 20OKBRAEGEB
Li bBED

DHEAAR Me ANT oT
DHREATULAMDSBSNHSAHKH.,

(39 KIR 49]

BEC BUAZRBLAMAIBATSZRARORRMKER RT AZAR AOMRKMCHT

Hem RAR BOA FPS MBKEO/SLERUMMAE MAE RAHM BSAD ERE UT

tebelkea, Maat VT ST MBEOCYL EMU BE EMD. TeayAyaDYmBm, KF
DUNEUYOYVMBL RAD PT FYN IVY, RAD PK FYNWASY BAW, RAD PS

VPMRUY, RADPFYNERS/ WIP SY, AVA YAEETVY, a-kauysru-

WV VS RAFVVYVIFYBEOCTIR/SI AKER SOMRD.

(sR IR 5 0)

YDA— VB. a-VI-NVB. TOF RVB. FLAY EB. KN ST FYB. NDS ELS

VBL AFP UYB. IVP AFaU-NWM, FUAFAYHRUEL EYP FURU EL AaROYAL

FI-NM AVA YVYVF YY, B-AUTY, MRL PLY, AWRY B. FRUDOL,

AVYULBEGANYULDPSES4ZHODE CO LEILDEET EM EaEOD., BREA 9CHR
D #8 HK PD

(aK IR 5 1)

BBCBU SRA AMM BAT SRABRORR MK EIT SRDOKHECH OT.

MRA 48 ~S5O0OWTHD-HBKLMRENZARWO RRO RHM RBA MIB SIKRS

SCLRACAER.

(eR 5 2)

WARE ARBCOMBKLOYSERUAMNIAONSA, MRS 1M ROHE.

zo K A 5 3)

Malt FV SMHMBEKLOUYERUABAREWMIM MDI BKROIFIRL~4.87 97 LO Fi

BHO m CHR ENA. BRS 1 MMOAK,

CMRSay _ _
MalBA4.s7%77RL CHA. WRAS 2KMROHK,

(RR 5 5)

BAC BYUSEZRBECAMHAIBAT SRARORRMK ERAT SZERAO, MRBAB8~

SO0OW FHA -WMkcRKE NAM MMO EA.

(#acK A 5 6)

RAI BU ZRBC AMNICBRATZRHROBRRMRE BRT AZRR ASB T ZK

OD. WRU AS~S5ONDWFHD-Hi CRE NSA RMO EI.

Cae kIR 5 7)

BRC BU SRM MMM ICBAT S(ILHRORR MAE IR T ZR AOMKMCHOT

RyRN BOAT SMBEOY/VERUBAED MERE MSAK EY UP

LRgRM ARAL MAT FPV SHB EVUYERUBAEMAD. . FOR:

aAEYRBEKEVUY ERM EMOMR eT PY BM HEL I PeR RY) zeAN

C. HI BARMHABKEOYERMKED MH RD SOMBER AMO eHHL

DOCHnNERAANABRMEAMAANR MIC DHL:

CABLE RANA MictET SBR ERH EH SZTH Ea TRANARMOYSH1 O'R
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(8) JP 2004-534800 A 2004.11.18

Pim Amd) ea LG;

DHRHANAMe, PHA aA—W CH EL S UL DRY AK AV TAKS NER IH

FRY—-NV) BEOMBMUATY (HEL CU. MB LF) DSERSZBRHM SOBRE

D4EZSBHBMANT. MBE MMRBKEOCSERUMKED MMR DSORMABH

He AD eH LO;

OCHERANR MEM AANAR MI DREL :

f) DRL RRMAKAR MD COBH ABE HATER EDTH2OMARAAHADEAM
Li BED

HEAABWMEEARNT ZI
DERSZTUALADSBSEHAHMKD. 10

C285 8)

RAC BUARBCAMNKBAT ZILERORBRMEe BRT SZRODOMK CHT

. BW RNGBOAFFTTMBLUSERUBAEDRMERSHUBAD GE YUT

LeLEMSaA, MMA FTVTMBKO/LERUMBAEDMMAM, TAI AY RIVER, F

AYPNEUVY OYE, RADPFYNAUDY, RAD PEP FY NASP YEON, RAD PF

YMeEUY. RAD PFYNLAS- NMP SY. ADAYVARDVY, a-bayra-

WM. PARBEYVFYBEKEOTITIR/I A FRKSAOMRKRD.

aa OKA 5 9]

YJ—-—VB. a-UVS/—-NB. POE EY BR. PUA YB. NMA FYB. NWSE

VEL AFP VU YB. IAVAF UW, KYUFVRYVEL EASFVYVRUE, SBRAIVYVAL 20

FIJ—W AVREGVFY, Pp-AUTY, BAL vULY, IV Rv Be FRUUL,
AVIVLBKOANYIUADSERZHODSE LEIDEE SUA. BRAS 8 lca

O #4 pk PY

(#4 KA 6 0]

RMA MI BAT SLE RORMMER SRT AZKMOODOAE CHOC. MRBAST~

5S9DOWFTHDAD-BRKeMRXN6ZMKRMWOM RYAN CBE BAIR TSACLESCA

1 o

(#8 KR 6 1)

MaRS ODRONBEKLOY/ERUAMNIA ONS, MRA6OKRRORK.

(R62) 30

Ae AT ET SMHMMBKOYLERMBREMMMMDIA BK OIF A R~A8FIFILOR

AOBCRSE ENS, MRKAS6 OKMROAE.

(fi KIR6 3)

Wa BD4377TRCHS, FRAC 2EMRMKROHE.,

(#8 KIR6 4]

BACBVARRICAMMIcCBAT SRRMe AT OR AD, BRAS T~ 5

G9OwWP NAR amKeENZAKMOERR,

(#4 KIR6 5]

BRICKBV SRAM AMNC BAT SILER OR RM Ke RT SRR Me BT SRA

ODO. BRAS 7T~HVIOWTHA—-WiceMReENAHKMWOEA. 40

(KIA 6 6)

 

 

 

   
  
 

 

      

LH
  

  
 
    

BRAICBOSARHIEMAR OT KE BRECSRAOARMMWCH oT. HRM RNG RO

ASPVSMBLOY/ERUBAE MIE REMI RAMEE UT eebK aA, Aad

ALPVRHMHBLOY/ERABAE MD, LP OTR:     
  

aAFVYZRBEOC/ERUWHMAELMOMRBAT hYBHW CEL S UL ye kY) KAN

C. MBAR MHEBKEOY/LERMKEDR WHA PDP OSOWDBEIB AMD & HL

DOCNERAKARWEW AANA Mic DHL

c)aLM LTA MIC HET SEE REX USC EEO CHKAARMDSBIOR
BBSABDeAINL :

Owe AAaR me. Pa CREEL ML EHH, TV FORKS) -NVElEt- 50
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(9) JP 2004-534800 A 2004.11.18

FTRSs—W) BKOMMUMAT ND CHREU CU. MBF) PORABHHD SBIRE

NEB RIBRIC ANT. MAHA DMM RBEKOY/LERKMKED MH AD SOR WAH

i§s BBO se HHL :

QCnKRAARWLCAKARWI DHL:

f) DHRLERKAARWMPORBBARBEHYHZTEREDIB2ORRBSAASD * BR
LibET

HWMAARMe HIRG 4TH
DHGATFUOLRADSFEnN4ZHKHY.

(#RA6 7)

HHI BUSZAMMIERHOTKER MEP ZEOOMKMWCHDT. HRM RAZEO 10

ALPS MBKU/LERUABEE MERAH KBAR Ee UP EESA, Hz

AE+PSMBLUY/ERMBAS MBM, TAI AY RIB. PANSY YTB

~_RADPFYNAUY, BRADPFY NAS Yb, RAD PRP FUNDY, RAT

PFYMVERS-NVP TY. AVA YAZLVY, a-baAyzu-y, FREXDVS

YRBECVIR/ AT FRKSCHM KD.

ARIA 6 8)

YA—VBL a- DSH NVB. POSER YB. ALA YB NV FYB NVSERLG
VBL ATP UVB. AVAFU-NW, FUFYV RUF, EY FVEUE, SRIVAL

FJ—-W AVREVYVF YY, P-AAOTY, BH. VLY. AWVRYBL. FRU,

AUVUUVLBEGCANYUADSESZHROVMEC LEILDe SEU SY, BRAC 7 HR 20

OD #4 wk PY

a RTA6 9)

RA BUZARATERR OU KER MEP ZERHAOARCH DC. PRA66~6 80

WENA WicaRXYNARKMOM MARNE MARC RSTACLER ARBRE

(382k 1B 7 0)

MaRS VOHROK DHS, BRAG IH ROAKR.

(RA7 1)

Mat tT SHHMBEVUSEKUBEEDMHKMRMIABROIFGR~4879VF7LOB

HOm CRE XNA. MRA6 ICHROAK. 30

(MRI 7 2)

MBDA BF TLCHS. MRIR7 1 eMROAE,

(#7 3)

BHI BUSARHTERHROT KE RMSE HAZE AO, BKRUC66~68 Own  nA—F

iH R ENS MYO.

C#RIR7 4) |

BRIBUZARMERR OUT KAEB MSP ZRER REM TAZROAOD, BRAG 6~E

SOwuTFTHND—-BkeeMRENZSMRMOWA,

Cai kK7 5]

BA BYVSHMHAVIA-ALVAVEMATAR OOM KM CHT. BMRA BO 40

AAV SMBLUY/LERUBAREMAE REHM RADHEG Ey UP Leeakea, He

AEF MBKLOYV ER MMAEMIAM. LRFOLE:

aAFVASBEUSLERUMBEEMOMAB ET FV BAM CEL S1L PR RY) MAN

CC. Hace MMABKEUY ERM KED MMA D COMBA BOeC

DOCHneRANHRMLEAANRMICDRBL:

CAR LERAARMICBETARBERHREH ATE Lo CRAARMD 5B 1 OTS

PL 0 A whl > He UL

Oma AANA Me. Pa (HEL i. DeAV PARK YH VER let

FRS/A-W) BKUMMLATN (RRL UG, BRR) POKRABREBRD CBRE

HEHRBRICANT. MCHA MMA BEOYSERUKEDDMHMADOCORMAAM 50
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(10) JP 2004-534800 A 2004.13.18

is AieH LO:

OOCNKERAANARWERANR MIC DRL:

f) DHRLEBMANBRMDY CBB RHEPZTEKREDITB2OMBBS AAD BV

Li BED

DQHAAR MEANT STE
DEKATUVADSHSNSCRKD.

(aa KIA7 6]

B#HCBGSZMPAVI-ALVAVEAMMTZEDAOMKY CHT. HRM RAED

APPT MBKLOYLERMMAEMAEBREH RAMEE ye UP ELE aA, Ble

AFAFVTSMBKOS ER MABAEMIBRD, DAA AY ary BRB Fab AstYr EB 10

RAPP FYNMIAVY, RADPFYNAS YEO, RAD PRP FY Ne UY, RAD

PFYUNMERS- NP BY. APAVATDZVY, a-bkayzaryw, PARE VF

YEKEUVTIR/I A FRESCO.

(X77)

YS—- VBL a -V SVB, POR RVR ATLA B. NNT FYB. NVSEUG

VBL AFP UVB. ALVAFU-W, FUFVHUEF,L EYFUVU FL BRIYAL

FJ—-—M AVREV YF YY, P-HATY, BH. vvevY. AWHRYBL FRUOIL,
AVIULBEVANYULYPSRAZAHROYEC LEIDER ECSU. GRIT 6 aR

) #8 kK Do

(XA 7 8) 20

BRICBUSZMATVA-AVAVAHMMTZEODAECH OC. MRATS~7T7TO

WTHD-BicHRAENZHKMWOBMMRNRBREMARBCRSE TAZCERBEOAE

Cz KIR 79)

MARS DBONKADNS, BRAT ®iCMRORE.

(R80)

APT E PT TSHMHMBKOYLERMBAEMBH OMIA BK OIF DTR~A8797L08

AOsBCKRSE *N4. MKAT BlorROAE.

(KI 8 1)

Ma BA487FTLCHS, BWKRASOKHRKROHK., 30

(#6 RU 8 2)

AA BUYSMPAVI-AVANAVAHMTSZKOO, BRATS~TTOWFNA—-B

ca MX NSBR MOHA.

(sh RA 8 3)

RAC BVSMPAPVI-ALVAVEWMMT4ZRRRASHRIET ZR OO, MKRATS~7

TOWTFHD—WBlc aK NZARKMWORR.

C FE BA OOD FF AD Ze at BA

C$ i a FF)

{oo0o01]

ARXEHIE. WK DD ORBEPMBEELUY/ERUABTATEMCES. AFVRBEVU 40

SERIE MICHRIZSARCR PR OMM MIA 4.

[8 WT]

{0002)]

AP Sl, BIR RK RIC BU TBR LER CRO AZA)EW LER PRE CL OLED

BovEUAKA) CHTA-HECHA. FEV 26, BRAAVKIRBEUT. B

. RAMOBRM. FUCHIE PF 7VIMKERE BERR MWBO1DCHh4S, FETS

wee. CORR LOM SMES MENTO SZo-3IRORRRAMWCEHS.,

 

   
 

  
  
 

     
 
 

         
 

 
 

 

 
  
 
  

 
 

 

   

(0003)

AF VT BELOY/ERUBHREWMOBRR, MPI. AHL WY. HIV/AIDS, BAL HY

FL WEL MH. PI- FF. Lb, MEL FT UVF -HODOA, BARS, AW. BR, 50 
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Gre eRTETEL Bb EU

BIW SHRIKE A &

fo004]

APS MBLOYLE

DieeB@iceAC#eEST

5BHTWS,

{0005}

LOL. CHSEOGER

 

foo00 6) 

 

(41)

SEI(HOGER RB EO:

RROBWRBOKADGAA. To

JP 2004-524800 A 2004.11.18

eeTo) ZENE hKBEUVGYDR Cle oSnN TWA,

KURI, BORREVY UD AZBABBECOHOBROCRERS

&. FMRRORRIC HACE STEAL CODRKCUIM

  
  

 

mRHARENSAPYVTBKOY/ERM BEE MME, AEP TSB

KUSEKRKUBAEMASRRONRKBSZREARDPOPOEADOLDE LD BFEY w -3

SiH e emake LCRA UL CHO SEV CHS, FEOKRD, CHEORBIWHTAZHE 10
BReELCOF EV SMBELOY/EKUABAEDMOBEBEALBASNTWS

 

 

 

RARAREARETSREME RBA LKEBRBI WT SZBEDKEC BOTW S. EHDA
 

   

  -RBOPMBLO/SERMBRBLUY/ERUGRRBRI RUCK OMRORVATT

keeheRAT SCRE AIERHELV.SHH WMEEOVER

(30H O HR)
CHAD ARLE EDL
{ooo7]

 
  

SSR)

AFAIK OL WC DD ORREPMBEKO/SERURBABELOY/ERUABRTSZHAETC

FVSMBKLU/SERGBRE MBAS BARRE TATCLEeEALHA 20
 

_ BROMRN BOF

RmOBHENS.

(RAS RMR ST SiH

[0008]

AEH OOF E LW ie

TE:

 

azaFtVSBEOSERUBAEMOMReET YAR CHEULS id,

   
 

 
 

DF

BRC BWC. FEY SMHBKOYL ERM BHE Mm, . LLEO 

ehy) cAnvy

TC. MaclBe MMA BKO/LERUMKER MMA SCORER DeRHL:  

DNCHeRAAA ME
 
 al AA A i loo} BEL; 

QDPRLERAABRWKEETZ4BBERHREPSZTHEEDTRANRRWMPYSB1 OB   

d) ai ac al AAA 2% \

FAS—-W) BEC H

coupemmen 
AA Bs eH LU:

 

BESABAZAML: 30

FUMO-NW CHRELAK HL. DAP -N, AV FOURS -VEF tH

BRAT WY CHECK a, BLT) YSHRZBHBBR YD OBRE

 De heMAASD 

L3>BEC

HHAANAARMeA GING
DERKASFUIL AMS

{oa09g9]

 

  
 

 
 
BAAN A MicHEL ; 

ff) DHE LERMANAMD SABeREEUZCLICLOCH2ORBESAR

5 LE

HNMS,

 

Hae MARBLO/SEREKENDMURD SORBATE 

% (al WN a

40

 AFORE LORMBBM BOT. ASV SMBUS ERM BEE MM, Tray

AYVADLYA FAG NEU YE YB KADY FUN AYUY, RADPT FY NAS Yb

—Ib, RAD YU W

a-kuYVun-y,

aS y

Coo010)

AN SEY] OD FH OD ORE fit HE TE

REVB. FAGAN

+R YM. AL TY mR,

KRADP FY WAVY,

eUY. RADP FY VLA?
 

 

 

 

“NMYPRYL ADA YALU Y,

PhBYAVF LS —, FYAREV VF YBECVIR/I AF ES

  
 BWC. ASV SHBLVUY ERS BAe MM LANNY

Pun YvR., USP LAYER, aK UY vba DYa

INWRF VAL NVR REAVER. ATP UY, ANY BB,

 
 

KRADP FY MAS Yb WN,

   
 

KRADPFYVRUY, RATS 50
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FYVWPER/A-NVP EY KAVAYVATLVY, AVAFU-W RUFYRUEL ES

FYrRYEL a-hkayrte-wv, SREY AVF SI A“N, PARBEUYV FY, AVES

tryPfy, BPrnHAUuFY., TIRSIAKE, BH. VEY. FRUDA, AVYVABECA
MY ILRAE.

{oo011]

AFFROS GUW OR MB RRB TC. TEP SMBECY/L ER MBAE MIM, r79a

PAYREYMB. PAPAS PY EY RB. UY LAB a UY LIB OY

POE RYVBL ALAR. RV T FYB. RVR LAYER. AFT UY RAT

PFYWMIYVY. RADPFYNAS VY ROW, RAD PVP FY VEY, RADE FY YW

ZTHIJ-NP TY, ADVAVAELVY, AVAF UW, KVUAFYRUEL ESF 10

YR. @-ka7xna-wb, BRIYAVFS HW FRAG VFIY, AVR YS

vY. P-AUFY, HHBEOVLYeEC,.
(0012)

AFR OABKCKoCTHRBELUS ERAS PHENSSZRBE, ORMMBRB. AR

 KReAY. BRR. ARERR EBLUARHARE BD HS,

(0013)

ARR KO,. Me eRMRENKKRBEARB ECO SERUM PRBEKOYS ERM T 4

ZOOM RWC. BRMRMEBOAFFTTMBECYVERUBAEMAS BANA

ARES AV VF ELLER AOMKMEERHRENS.

fo0o014] 20

ASCE OD, MAK RRXENRRBREBRBBEELOUY/LERUPRBEOCYLEKRUBATS

RAD. AETV TMBKO/VERUMBAREWMMORBADE S1cBHENS.,

{oo15]

AREAIC KO. MCI FRE NRRBREBRBKEOYVERUPRBEO/LEEUBBTS

ERADKRRREMIGTAZRKMOO, FFT ITMBELU/ERARAEMMORR EERE

  
 

 

 

 

 

 

 

en.

(HAART SZRHOORRO BH)

0016]

ASAE OL, WC DD ORRBRFMILBKUY/ERUBPRBEO/ERMKRAT 4H DOD

 AEVSBEVU/VERKUBREWMORHMMRE ENS. 30

{(oo017)

BRESERWVSARE RBA OMS, HAW, BBB OF Ya VAP Ss Ceupha
   

   
 

sia superba)) . AH (VY /FYA+T S Ceuphasia pacifica)) . KB. TVR E
(Hid, E-UVUYYABBEUSERUVY FH AANOVALAAYRODR BRM) . AT

XBR. ARWRL UY RKO-LYAZABBEODP YF 4 BEE, HERPOETCKE CE

WYETR HICK RT AZAAEV ST BLOUY ERA BA EMI ARIS, COMeld

RIA BO CHS.

(0018]

MmH7ORAMRHOKDMMRTSZCEMCES:

(QBHEREBKOY/ERUKEOF FV AS BKO/ERUBAEMET REY ER GEL 40

Cua, PREV) KANT. FEV ZT BELVUYVERUMBAEMODOSCOMBST MAT 4S

(RH BEOMM BETS TES

(OMI GET AZRBMPREERP ZTE EDT. LED) CHSNHKRHDY SHARE

Aree RTs ;

(DAH EARBAHCANS. TOM. ABBR EL TK VIN (CHELSK, EB

Pow AVYPOARSH-NERUt-FRS/—-—WV) ERM BT AT COPEL SU, HE

LFV) MICHA, BE. Chik, RHT AZARAE om T SKS

<TD N}S.]

(OMHBBKOMHRDHTAZTHE BED

CHW AET SBMS RHE ER ZC LE EDT. LHe) CHSNE RAD OAT A 50
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Bee eWeek,

(0019)

MARRAERWAEPVS BLOYLERMUHBHEWMOR MMO HB MM DI FOO CHS

(ia & )

idm -3:

i. RHAnyAyV aA UY M: > 8yg/100g

ii. FOUN+ YY LY: > 2p/100g
iii. VALI YRB: >0.10g/1002
iv. a-UVSJL1TYVB: >0.3¢/100g
ARC BV Cwm 3 30g/100GKOEBUVTCEMBPEL WY RHMBRECHS,
iid)w-6:

i. USJ—jVB: >0.92/100g

ii. VOR YB: <0.45g/1008, EU < lk <0.6g/100g8
iii)w-9:

i.t b+ VB: > 5g/100¢g
iv) SVS FUR: > 10g/100g
WAV bE YB: 0.088/100¢
viIIAF FV VB: >0.5¢/100g
(UY fie A)

KAADPFYVMVAVYVY : > 4.5g/100¢g
KADP FY VAS Y bw : > 107mg/100¢g
RAT FFL VEY yY 2 > 75mg/100¢g
RAV VY FYVERS-VP RY: >0.5g/100g
AF4vVASLUY : > 107mg/100g

CHR ME fe 2)

AVATFU—wWNW : <3g/100g
KUTV wD EF : <55g/100g
ESFYV RUE : >0.5g/100g
ARMOR ORMBEC BWC. TET

Hib beaee :

VRFY UF : >0.5g/100g
Cin i (t  B)

a-kay7ru-yb CE RSYVE) 2 >1.010/100g
B@kLAIVAVFS—-N CERRY A) +: >15001U/100¢g

B-AUFY : >3000pg/100ml| On

Nw

SON
4

  HM Bt crHMB EOS EK ld waeh© BB 

 

FAREYYFY 2 > 20mg/100¢g
FY : > 2mg/100g

   

  
  
a $4 2 > 0O.1mg/100¢

“by: >0.1mg/100g
ARH OM OR MBH BWC. FEV SHHMBEOY/LEKLUBAEMO MH Mile
ke. FaceRNSG:

FOR 4 ¥F 2 >O.5mg/100g
FRUGAL > <500mg/100g

AMY Lh: > 0. 1mg/100¢g
AVL: > 50mg/100¢8
FUMSAVW: <8.5mg/100¢g
RYVIKRG EH: > 49/1008

sh
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ko 5 KOR RTE RDS << 0.84%,

(0020)

AHS TMM ELOUY/EREBAEMRHRORM, BHM, MH FUVALHR

SACRA 25ppnkih CAATSEOLE,.
Mi wmls FIORE RPAREALTWS:

18 Mic HM fh : <0.1(mEq/kg)
ww ieM: <0.1 (97.8 C 50K;T&D HA)

i A {68 BS 70~ 180

30% fh : 60~ 130%

ARBR KD bDDODTCMMAT SEH. WFR KRERORMMSRUCKRR AM 10

mB TADS. CHIUKBRROMAARETZEOCHEV,

(2B 1)

{(oo021]

DRMARRBOMIEBELUY/EKUAR

ATT MHHBKOYSERAMAEMBB TVD AFU-NVNeEERAACHE PERS

CEARENTHS, COMMMBLEK,. M)DROBRABBEOTI-Z7OUREMABL,

H#CBUVSZMEFARKEPRBREVS.,. COMHAKBAMELPHCES., COMMA

WRB RURAV RA ROBLES BS, COMME, 7 KB-l00DBKUEMMAD

Fick o TVLDLOSDWMCHW TARSAL ES. COMMMBEK. CIIIFTHRURS
VRAFRRBEOCIISIEV RU RAEVNARRVRAVAGRRE MYER. HOT YVF RU 20

YEVINIVAVeBAKERAZERERT CL DS, OMPMPBBEERRE PROCES.

SP THHBBKLUY/L ERR BAE MRM. BRAS. BHM. BME.

MER (TRDODSRDEL OMPER. BEM. EMORSHPDHR4EMEREMeH DEW
SEVER. AREER) IMT AZELCODORMERRACWT SPR ERICH CHS.

{o0022]

HARLEM RRB KOSI MEOR IIHT SASET ST MBELOYLERUBHE
MHOMRRRET ZEA. BIMEAMSNTOS4RACABS TOK CMSA

ae. RBH SAAB p<0.05) .
[0023]

QZOBRBAV—TPMAKTFVTMBEKOY/EKUBAEEMRAOBB BRAT UNAERSEL 30
fo. fA EL AEVSMBKOYERABAE MBC Keb. SUV EO w -TBe

SALTWK. HEE NAHE RIZ, 800ngEDMETNHENMRART4ZATUNEIBSR
D1RE~6R CHS, CORBCE. FTHENOBAKLIBBKEVGROATVLVERSLE

fo024]}

ZeB#EO, RERMBKU27 AOWREBle. LOL. WL. KVAVRUEL NARNS

Y (CMR. DRM) . CBC. SCOT/SEPT, y —GT. ALP, REL Z7EVFY. FVIA-A,
Ki’. Na’, Ca  BEORMBMEVUVEYIAVAFU-VOF-ReRRUIE

{oo025]

Hillel, MaeOMRARORENTWSA: 40

(0026)

(#1)
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 KA ROL lg~4.88O0F 47 SHUM EBHORRPATLCERD, MRRBIWELT1IS

SOMA CILVAFO- WATER L, 15% OMA SChKUFU HKU FAI EFL. 8%oOoRF

CHDLAINAL, 13% OM PY CLOLAM KL. ERAGLAF OW S/NDLIED14% EROS
EWSMRMBARNK,

(0027)

CHOCKHA. AFT SHHMORMA, VTFU-AKDIRWILOFE MEM ARE CHS 50
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CAMSNTOSZ AIM BLA CWARBICNLTANKMRERBT STE RRLT
WB.

(2 Hl 2]

[0028]

i BAOa

SYS MBEKEOYSERUBREMIM, CbhRSk BU 4ZITYR-OATFY -8BEUA

VYVH-AUAEY-INMERI PS RAZCEC.L HARHRTSZYUMOMBKLORAL ENTS

BAM BeDE THZEVSMANMEMBMREEESTTCLE EDO, RADMMR. AT
4%. SHEMREXKEDRMMREOSFR MMU UVF. BSHMMUOVI. Be
SiGEICAR S REAP A OFERAMAM TZ. RB. HMMA OKDSZBRERUBRORMH ABA 10

CORA CIRALE.

[0029]

PIAL WERKRINIOLACHEZAREM ME CSM NPReERU CHO, MARA

moe esr AM MIEAZA FUT FERPA (NSAIDS) BEUOYSEKRUBARBA ORS eS
WUCD4RHIMLC. BREMBME ORBAN RW MT 4AtY SMBLOY/ ERG

EMBO S MRE MGT Zea, HRA Gok HMA ERRRR. Ra4POaARE

p<0.05) .
[0030]

1L34ORBFV—-Tic, FEV ST MBKOSERMBEEMHORBBR AT UeNe, AS

YRMMAT LN HHO 800mgCHSZATUVLVOINHSE O6ROBMACKRSE LK. HRS 20
HAZRREUW. MEOBVAET TMHAMCIBBROIFIR~A87FIFLORANTH

S. PBA U20% OF BF CM MARRR IS 10% KR) . 40ND AYVKRAB, BECO

RIKILMDSESMHOBRRREKHEACLRRKMRALE.

[0031]

ARBRRBILC BV CHB OBEM, FM DSOR~OORONTHSZTL (CHMERREBSETE
REY) . RB67 AM~127 AMC BALCOMBE - CRHEORKERMTEORAN

Dit (GRHE~PRE) FSURBRBC. RRC AUSEXMRE CRAMDBRENTH4SECS
4ECHhS,. BOUT, SEC LERRBMOZ7 AN KDR OT. TR EP SII LY, i

BEM. BUUAUAT FRRBMOPA EDEL TAZRRERM MIE ONO KS4BE OF
RRRBASNTWATEHEEHBERAENS., BAKU. VavyvayDbFRANOKD 3

CRRA OWNMb STROMA SILOS RDICRMLE.

[0032]

RABKORAT ZRH, BREOBVMMM MIE CH SHA. NSAIDS, PAREUY, BL

CUM OR ATRIZF MBN IPA LIEDSZCEDBHREDGA, BAR H CAMA

CAMO OP R LR ERBOSN SBA. RIF AUAKRADAT UT FERS
FoaTW4ZBA. 7 AYU ACHE RR ERM ARBEMBRLEBA. HEBMW?T LW

F-  FR MM ERR UF DOH h eA LC 4BA. IA DRO AYPTN3B MAS

PUMI-WVe BRU CHO4ZBA, BAOMRMCBBEERTFKIRRFSHNRBRPRMARER

REAL CTW4ZBA, FSESDORMFEHH (BMMRAZAD) CHEZHA. BHO

To RH! SREB EOBAARDASONSZHATHES. 40

10033]

Me Mmlk, NSAIDSBKEUYERUARMBEOYERIUSAARDSOIN NN, MARAT ZAM

OR, MnkKMMOM, POT HOIVOORRBH. ARK kSAYtFUFAT—-WN (0~100

) CMOWOMACAY— IW, REOMS36CBROWK. PRN CRED 27 ARBRE ONK.,

MEGA OR OIBRENSNSAIDBEOYERUGBBR BES / EF ie ldSAARDO 3D Hoh

BEOMMR27 ACMRENTYWS,

(003 4]

R2CRLEBRKO, MM AKORMMICWTAZAEY SMH MORROWMRAH SDI
oak.

{003 5] 50
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