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Preferably the solvent used in the process of the present invention comprises 95% aqueous

ethanol. ‘

Preferably the mass fraction of the co-solvent in CO2 is between 5% and 60%. More

preferably the mass fraction is between 20% and 50%. Most preferably the mass fraction is

between 25% and 30%. -

Preferably the contacting temperature between the feed material and solvent is between 10°C

and 80°C. More preferably the contacting temperature is between 55°C and 65°C. Most

preferably the contacting pressure is between 100 bar and 500 bar.

Preferably the contacting pressure is between 200 bar and 300 bar. More preferably the ratio

of the co-solvent to feed material is in the range 10:1 to 200:1. Most preferably the ratio of

the co-solvent to feed material is in the range 15:1 to 50:1.

Preferably the separating pressure is between atmospheric pressure and 90 bar. More

preferably the separating pressure is between 40 bar and 60 bar.

Preferably the co-solvent is recycled for further use.

Preferably the COz is recycled for further use.

The co-solvent may be removed by evaporation under vacuum.

Preferably the feed material is contacted with a continuous flow of solvent.

Preferably the feed material is contacted with one or more batchesof solvent.

Thelipid and solvent streams may be fed continuously.

Optionally, the feed material and co-solvent streams may be mixed prior to contacting with

CO.

The invention also provides products produced by the process of the invention, both the

insoluble components remaining after contact with the solvent (also referred to herein as the
“residue”); and the soluble components that are dissolved in the solvent after contact with

the feed material (also referred to herein as the “extract”). Where the feed material is

contacted with more than one batch of solvent, or the solvent is cooled in a numberof steps,

there will be multiple “extract” products.
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Preferably the product contains more sphingomyelin than the feed material. More preferably

the product comprises greater than 3% sphingomyelin. Even more preferably the product

comprises greater than 10% sphingomyelin. Most preferably the product comprisesgreater
than 15% sphingomyelin.

Preferably the product contains more phosphatidyl serine than the feed material. More

preferably the product comprises greater than 5% phosphatidyl serine. Even more preferably

the product comprises greater than 30% phosphatidyl serine. Most preferably the product

comprises greater than 70% phosphatidylserine.

Preferably the product contains more gangliosides than the feed material. More preferably

the product comprises greater than 2% gangliosides. Even more preferably the product

comprises greater than 4% gangliosides. Most preferably the product comprises greater than

6% gangliosides.

Preferably the product contains more cardiolipin than the feed material. More preferably the

product comprises greater than 5% cardiolipin. Even more preferably the product comprises

greater than 10% cardiolipin. Most preferably the product comprises greater than 25%

cardiolipin.

Preferably the product contains more acylalkyphospholipids and/or plasmalogens than the

feed material. More preferably the product comprises greater than 5%

acylalkyphospholipids and/or plasmalogens. Even morepreferably the product comprises

greater than 10% acylalkyphospholipids and/or plasmalogens. Most preferably the product

comprises greater than 25% acylalkyphospholipids and/or plasmalogens.

Preferably the product contains more aminoethylphosphonate and/or other phosphonolipids
than the feed material. More preferably the product comprises greater than 5%

aminoethylphosphonate and/or other phosphonolipids. Even more preferably the product

comprises greater than 10% aminoethylphosphonate and/or other phosphonolipids. Most

preferably the product comprises greater than 25% aminoethylphosphonate and/or other
phosphonolipids.
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BRIEF DESCRIPTION OF THE DRAWINGS

The invention may be more fully understood by having reference to the accompanying

drawings wherein:

Figure 1 is scheme drawingillustrating a preferred process of the current invention.

Figure 2 is a scheme drawing illustrating a second preferred process of the current

invention

Figure 3 is a scheme drawingillustrating a third preferred process ofthe current invention

Figure 4 is a scheme drawingillustrating a fourth preferred process of the current invention

ABBREVIATIONS AND ACRONYMS

In this specification the following are the meaningsof the abbreviations or acronyms used.

“CL” meanscardiolipin

“PC” means phosphatidyl! choline

“PT” means phosphatidyl inositol

“PS” means phosphatidyl serine

“PE” means phosphatidyl ethanolamine

“PA” means phosphatidic acid

“PL” means plasmalogen

“PP” means phosphonolipid

“ALP” means alkylacylphospholipid

“SM” means sphingomyelin

“CAEP” means ceramide aminoethylphosphonate

“GS” means ganglioside

“N/D” meansnot detected

“CO” means carbon dioxide
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GENERAL DESCRIPTION OF THE INVENTION

As discussed in the Background,it is known that supercritical CO. with up to 12.5% ethanol

as a co-solvent can extract the phospholipids PC, and to a much lesser extent, PE and PI

from soy or egg. Surprisingly, we have foundthat the phospholipids PS, CAEP and CL; and

gangliosides are virtually insoluble in CO. and a C)-C3 monohydric alcohol co-solvent, and
that SM, ALP, PL and PPare soluble. Therefore it is possible to separate the soluble

phospholipids from the insoluble phospholipids and gangliosides to achieve fractions

enriched in one or other of the desired components.

There are a numberof factors affecting the operation of the process:

= Feed material and feed preparation

= Extraction temperature and pressure

=" Co-solvent concentration

= Total solvent throughput

« Solvent flow rate and contacting conditions

It is advantageous to start with a feed material containing at least 5 % by mass of lipids, and

ideally at least 2 % by mass of phospholipids, particularly PS, SM, CL, ALP, PL, PP, CAEP
and/or gangliosides.

The feed material can be processed using pure CObefore the co-solventis introduced to

remove muchorall of neutral lipids. This reduces the neutral lipid content in the CO)+co-

solventextract leading to an extract enriched in soluble phospholipids and/or gangliosides.

The form of the feed material depends on the sourceofthe lipids andits lipid composition.

For example dairylipid extracts high in phospholipids may be substantially solid even at

elevated temperatures. Egg yolk and marine lipids in comparison have a lower melting point.
The presence ofneutral lipids also tends to produce a more fluid feed material. To promote

good contacting it may be beneficial to prepare the feed material. Solid materials containing

lipids may be able to be cryomilled. Lipid feed materials can also be made morefluid by the
inclusion of some ethanol or water.

11
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Changing the processing conditions of temperature, pressure, co-solvent concentration, and

total solvent usage, influences the amount ofmaterial extracted, the purity of the final

product, and the recovery (orefficiency) of the process. For example, the virtually insoluble
lipids such as PS, GS, CAEP and CL, have very slight solubilities so that excessive use of

solvent, or very favourable extraction conditions, can result in small losses of PS, GS and CL

from the residual fraction. A high purity product may be achieved, but with a reduced yield.
Conversely the enrichmentof soluble lipids will be greater if smaller amounts of the other

lipids are co-extracted, but the total yield will be lower. Processing economics, and the

relative values of the products, will determine where this balance lies. A further option to -
obtain multiple enriched fractionsis to carry out extractions under progressively more
favourable extraction conditions, such as increasing the temperature.

Wehave foundthat co-solvent concentrations below about 10% producevery little extract of
phospholipids and/or gangliosides. At higher concentrations the rate of material extracted

increases rapidly. We have found the co-solvent concentrationsofat least 20%, and more
preferably 30% achieve high levels of extraction of PC, PE, SM, ALP, PL, PP and PI, while
the lipids PS, CL and GS remain virtually insoluble.

Every substancehas its own “critical” point at which the liquid and vapour state of the

substance becomeidentical. Above but close to thecritical point of a substance, the

substance is in a fluid state that has properties of both liquids and gases. The fluid has a

density similar to a liquid, and viscosity and diffusivity similar to a gas. The term

“supercritical” as used herein refers to the pressure-temperature region abovethecritical

point of a substance. The term “subcritical” as used herein refers to the pressure-temperature
region equal to or above the vapour pressure for the liquid, but belowthecritical

temperature. The term “near-critical” as used herein encompasses both “supercritical” and

“subcritical” regions, and refers to pressures and temperatures near thecritical point.

Percentages unless otherwise indicated are on a w/w solids basis.

The term “comprising” as used in this specification means “consisting at least in part of”.

Wheninterpreting each statementin this specification that includes the term “comprising”,
features other thanthat or those prefaced by the term may also be present. Related terms
such as “comprise” and “comprises”are to be interpreted in the same manner.

12
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The invention consists in the foregoing and also envisages constructions of which the

following gives examples only.

EXAMPLES

The experimental process is described, with referenceto figure 1, as follows.

A measured mass of feed material containing lipids to be fractionated was placed in basket

BK1 with a poroussintered steel plate on the bottom. Basket BK1 was placed in a 300 mL
extraction vessel EX1. The apparatus was suspended in heated water bath WB1 and

maintained at a constant temperature through use of a thermostat and electric heater.

In the continuous extraction mode of operation, liquid CO2 from supply bottle B1 was

pumped using pump P1 into extraction vessel EX1 until the pressure reached the desired
operating pressure, after which valve V1 was operated to maintain a constant pressure in the
extraction vessel. After passing through valve V1, the pressure was reducedto the supply

cylinder pressure of 40 to 60 bar, which caused the CO> to be converted to a lower density
fluid and lose its solvent strength. Precipitated material was captured in separation vessel

SEP1, and the CO, exited from the top of separator SEP1 and was recycled back to the feed

pump through coriolis mass flow meter FM1 and cold trap CT1 operated at -5°C. Extracted
material was collected periodically from separator SEP1 by opening valve V2. The

extraction was optionally carried out using COonly until all of the compounds soluble in
CO, only, such as neutral lipids, were extracted. When no further extract was produced by
CO, extraction, ethanol co-solvent with or without added water was added to the CO>at the

desired flow ratio from supply bottle B2 using pump P2. Ethanol and further extracted

material were separated from the CO, in separator SEP1 and periodically removed through
valve V2. After the desired amountofethanol had been added the ethanol flow was stopped

and the CO. flow continued alone until all the ethanol had been recovered from the system.

The remaining CO2 was vented and the residual material in basket BK1 was removed and
dried under vacuum. The extract fraction was evaporated to dryness by rotary evaporation.

In the batch extraction mode of operation COz alone wasoptionally passed continuously

through the apparatus, as for the continuous flow mode of operation, until all CO2 alone
extractable material was removed. The CO2 flow was then stopped and valve V1 closed to

maintain the pressure. Approximately 140gof ethanol was pumped from supply bottle B2

13
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through pump P2 into extraction vessel EX1. The system wasleft for 15 minutes to allow the

system to equilibrate, after which time the CO, flow wasstarted and valve V1 opened to

maintain a constant pressure and allow ethanol and dissolved compoundsto flow through to

separator SEP1. This process was repeated twice more, after which the CO, was vented and

the residual material in basket BK.1 was removed and dried under vacuum.

Extract and residue fractions were analysed for phospholipid content and profile bya

NMR.The phospholipid massfractions reported here are for phosphatidylcholine (PC),

phosphatidylinositol (PI), phosphatidylethanolamine (PE), plasmalogens (PL),

phosphonolipids (PP), alkylacylphospholipids (ALP), sphingomyelin (SM), ceramide

aminoethylphosphonate (CAEP), phosphatidylserine (PS), and cardiolipin (CL).

The process option illustrated in Figure 1 is for a batch process while the processing options

illustrated in Figures 2-4 are for a continuous flow process.

Example 1: Fractionation of dairy lipid extract A, ethanol] mass
fraction 25%

Lipid extract A is a total lipid extract obtained by a processes disclosed in PCT international

applications PCT/NZ2005/000262 (published as WO 2006/041316).

40g of dairy lipid extract A, with composition shown in Table 1 (feed), was extracted using

the continuous extraction mode of operation at 60°C and 300 bar. The ‘other compounds’

consist mainly ofneutral lipids. 44% of the feed material was extracted (extract 1) using CO2

only. This extract contained no phospholipids, and was entirely neutral lipids. A further 31%

of the feed material (extract 2) was extracted using 95% aqueous ethanolat a concentration

in COz of 25%. The total ethanol and water added was 880g. The composition of the fraction

extracted with COand ethanol (extract 2), and the composition of the residual fraction are

shown in Table 1. The extract is enriched in phosphatidylcholine (PC) and sphingomyelin

(SM)which are more soluble in COand ethanol, while the residual fraction is substantially

enriched in phosphatidylserine (PS). Phosphatidylserine levels are virtually undetectable in

the extract phase indicating very low solubility in CO2 and ethanol, and almost complete

recovery of phosphatidylserine in the residue phase.

14
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Table 1

osition, %

Other Other compounds
Phospholipids
  4.9 37.0

Example 2: Fractionation of dairy lipid extract A, ethanol mass
fraction 31%

41g of dairy lipid extract A, with composition as for example 1 was extracted using the

continuous extraction mode of operation at 60°C and 300bar as for example 1, using firstly

COzalone to extract 50 % of the feed material (extract 1), which is neutral lipids only, and

then using 95% aqueous ethanol at a concentration in COz2 of 31%. 33% of the feed material

was extracted (extract 2). The total ethanol and water added was 1150g. The composition of

the residual fraction is shown in Table 2. The higher ethanol concentration gives a more

complete extraction of lipids and the concentration ofphosphatidylserine in the residue

fraction is higher than found in example 1 at 19.3 %.

Table 2

  Composition, %

Yield Other Other compounds
PC PI PS PE SM_| Phospholipids

2.8|43|13.2|7.8 2.2 58.3

|-|
25.5

  

 
 

 
 
 
 

|-[|-|-|-|- f

Example 3: Fractionation of dairy lipid extract A, ethanol mass
fraction 43%

40g of dairy lipid extract A, with composition as for example 1 was extracted using the

continuous extraction modeof operation at 60°C and 300 baras for example 1, using firstly

CO, alone to extract 41 % of the feed material (extract 1), which is neutral lipids only, and

then using 95% aqueousethanol at a concentration in CO2 of 43% to extract 32 % of the feed

(extract 2). The total ethanol and water added was 960g. The composition of extract 2 and

residual fractions are shown in Table 3. The concentration of phosphatidylserine in the

residue fraction is higher than found in example 1 and example 2 at 20.7 %. The

15
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concentration of SM in the extract, at 12.5 % by mass,is enriched relative to the feed, at 7.8

% by mass, even thoughit also contains a high level ofneutral lipids.

Table 3

Composition, %

i Other Other compounds
'% of feed| Phospholipids 

Example 4: Fractionation of dairy lipid extract A, 40°C

39g of dairy lipid extract A, with composition as for example 1 was extracted using the

continuous extraction mode of operation at 300 bar using firstly CO? alone to extract 54 % of

the feed material (extract 1), which is neutral lipids only, and then using 95% aqueous

ethanol at a concentration in CO2 of 30 % to extract 12 % of the feed (extract 2). The

temperature in this example was 40°C. The total ethanol and water added was 975g. The

composition of the extracted and residual fractions are shown in Table 5. The degree of

extraction of SM is lower than for examples 1 to 3 at 60°C, but the concentration in the

extract is higher. The concentration of PS in the residue, at 12.4 %, is lower than examples 1
to 3.

Table 4

  

 
 

 
 

Composition, %

Yield ; Other Other compounds
% of feed| PC PI PS PE SM_| Phospholipids

Feed[|112|28
Extract2|12|27.9|
Residue 9.9

 
 
 

 
 

Er

 a

 
12

34        

Example 5: Fractionation of dairy phospholipid concentrate

40g of a dairy phospholipid concentrate with composition as shown in Table 5 (feed) was

extracted using the continuous extraction modeof operation at 300 bar and 60°C withoutthe

prior COonly extraction step. The ethanol (95% aqueous ethanol) massfraction in CO2 was

30%. The total ethanol and water added was 1026g. The composition of the extracted and

residual fractions are shown in Table 5. Only 11% of the feed lipid was extracted, so the

enrichment ofphosphatidylserine in the residue is not significant, but the concentration did

increase from 8% to 8.8%. The poor degree of extraction in this example is due to the

16
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physical properties of the solid feed material limiting mass transfer. In comparison, the dairy
lipid extract in examples 1 through 4,is liquid at the processing temperature and better
extraction rates are observed.

Different feed preparation methods and/or longer equilibration times and/or greater solvent
quantities are expected to increase the amount of extractable material.

Table 5

 
 

 

 
Composition, %

Yield Other Other compounds
% of feed] PC PI PS PE SM_| Phospholipids

1 a Pp  Nuvo pomam &an  

Example 6: Fractionation of dairy phospholipid concentrate using
the batch extraction process

19g of a dairy phospholipid concentrate with composition as described in example 5 was
extracted using the batch extraction mode of operation at 300 bar and 60°C.A total of 22%

of the feed mass wasextracted in three sequential extractions each consisting of 140g of

ethanol (95% aqueous ethanol) in 300mL of CO. The composition of the extracted andfinal

residual fractions are shown in Table 6. In this example 22% ofthe feed lipid was extracted,

significantly higher than that obtained in the continuous extraction example (example 5) and
using a lowertotal quantity of ethanol co-solvent. The phosphatidylserine concentration in

the residue has increased from 8% to 11.2%; and the sphingomyelin concentration in the

extract has increased from 15.1 to 16.7 %. This example showsthe increase in total extracted

material by allowing a greater contacting time to more completely dissolve the soluble
fraction.

Table 6  
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Example 7: Fractionation of dairy lipid extract B, ethanol mass
fraction 10%

This examplerelates to extraction of dairy lipid extract B,a total lipid extract obtained from

high fat whey protein concentrate processes disclosed in PCT international applications

PCT/NZ2004/000014 (published as WO WO2004/066744).

with composition shown in Table 7 (feed). The ‘other compounds’ listed include 2-3%

gangliosides and about 3% lactose, both absent in dairy lipid extract A. In this example 42g

of dairy lipid extract B was extracted using the continuous extraction mode of operation at

300 bar and 60°C. 52% of the feed mass was extracted using CO. alone (extract 1). Only 3%

of the feed lipid was further extracted using 460g of 95% aqueous ethanol (extract 2), and

the extract contained less than 10% phospholipids. The extraction of phospholipids does not

occur to any significant extent for ethanol mass fractions of 10% or lower. The ethanol does

howeverextract some additional neutrallipid that is not extracted using CO2 alone.In this

case, both the PS and SM are enriched in the residue.

  
  
  
  

 
  

 

   Composition, %|veeFaae|% of feed| PC PI PS PE SM Phospholipids
7, 2. . . 5.7 1.3 69.0

0.3  

Example 8: Fractionationofdairy lipid extract B, ethanol mass
fraction 30%

In this example 40g ofdairy lipid extract B was extracted using the continuous extraction

mode of operation at 300 bar and 60°C. 51% of the feed mass was extracted using CO2 alone

(extract 1). A further 7% of the feed material was extracted using 760g of 95% aqueous

ethanol at a mass concentration of 30% in CO: (extract 2). Phospholipid profiles for the

extract and residual fractions are shown in Table 8. Both PS and SM are enriched in the

residue

18
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Table 8

mposition, %
Other Other compounds 
 

Example 9: Fractionation of dairy lipid extract A, ethanol mass
fraction 3%

This example shows that when the co-solvent concentration is below 10% by mass, no

phospholipids are extracted.

In this example 27g of dairy lipid extract A, as described in example 1, was extracted using

the continuous extraction mode of operation at 300 bar and 60°C,using 98% ethanol at 3 %

by massratio with CO2, without the CO. only extraction step. 62% of the feed mass was

extracted. No detectable phospholipids were extracted. This extract represents 90% of the

neutral lipid present in the feed material. The rate of extraction of neutral lipid from the feed

material was substantially faster using the ethanol co-solvent than using CO2 only. The

extract material was substantially extracted using less than the total of 150g of ethanol in

4850g of CO2 used, while typically 10 kg of CO2 alone is required for extraction of neutral

lipids, as in example 1.

Example 10: Fractionation of egg yolk lecithin

This example relates to fractionation of a commercially available egg yolk lecithin, with

phospholipid profile shown in Table 9. No phosphatidylserine was detected in the feed lipid,

indicating concentration levels <0.5%. In this example 34g of the feed material was

extracted using the continuous extraction mode of operation at 300 bar and 60°C, and 95%

aqueousethanol at a concentration of 25%. 45% of the feed mass wasextracted as neutral

lipids using CO, alone. A further 49% of the feed material was extracted using ethanol and

CQ,with a total ethanol flow of 640g. Phospholipid profiles for the extract and residual

fractions are shown in Table 9. In this example, the phosphatidylserine levels in the residual

material are substantially enriched compared with non-detectable levels in the feed material.

19
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ad a% of feed| PC Phospholipids
[56.4

:

Residue|6|174[80|5.9|19.1

 

 
~”n Nig
a Nl”s

wfZjZ sfNya Bealo
   

Example 11: Fractionation of egg yolk phospholipid extract

This examplerelates to fractionation of an egg yolk phospholipid fraction with phospholipid

profile shown in Table 9. In this example 40g of the feed material was extracted using the

continuousextraction mode of operation at 300 bar and 60°C, and 95% aqueousethanol at a

concentration of 28%. 50% of the feed mass was extracted as neutral lipids using COalone.

A further 46% of the feed material was extracted using ethanol and CO2 with a total ethanol

flow of 800g. Phospholipid profiles for the extract and residual fractions are shown in Table

10. In this example, the phosphatidylserine levels in the residual material are substantially

enriched compared with levels in the feed material, while sphingomyelin is enriched in the

extract relative to the feed.

Table 10  

 
Example 12: Fractionation of Hoki head lipid extract

This example relates to fractionation of a Hoki head lipid extract with phospholipid profile

shown in Table 11. In this example 25g of the feed material was extracted using the

continuous extraction mode of operation at 300 bar and 60°C, and 95% aqueousethanolat a

concentration of 31%. 1% of the feed mass was extracted as neutrallipids using CO, alone.
A further 72% of the feed material was extracted using ethanol and CO, with a total ethanol

flow of 940g. Phospholipid profiles for the extract and residual fractions are shown in Table

11. In this example, the phosphatidylserine levels in the residual material are substantially
enriched compared with levels in the feed material. Some PSis also observed in the extract

‘phase. The alkylacylphosphatidylcholine (AAPC), a type of alkylacylphospholipid, is

completely extracted.
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Table 11

 
 

Example 13: Fractionation of bovine heart lipid extract

This example relates to fractionation of a bovine heart phospholipid lipid extract with

phospholipid profile shown in Table 9. In this example 40g of the feed material was

extracted using the continuous extraction mode of operation at 300 bar and 60°C, and 95%

aqueous ethanol at a concentration of 33% in CO. Nolipid was extracted using CO2zalone.

79% of the feed material was extracted using ethanol and CO) with a total ethanol flow of

960g. Phospholipid profiles for the extract and residual fractions are shown in Table 12. The

phosphatidylserine levels in the residual material are substantially enriched compared with

levels in the feed material. Cardiolipin is also significantly enriched in the residue.

Table 12
 

   

 
Composition, wt%

Other

Phospholipid| Other compounds
PS_| PE|SM s

:
8 2.3

8.2 | 18.6|0.8|0.4|8.6

2 14.1] 4.7 ]23.4] | 0.0

 
 
 

ste|NO|= —

  ©|o0]9)lanl
    

Example 14: Fractionation of dairy lipid extract A with propan-2-ol
co-solvent

In this example 39¢ of the dairy lipid extract A, as described in example 1, was extracted

using the continuous extraction mode of operation at 300 bar and 60°C, and 95% aqueous

propan-2-ol at a mass concentration of 35% in CO>. 48% ofthe feed material was extracted
as neutral lipids using CO2 alone. 23% ofthe feed material was further extracted using the

propan-2-ol co-solvent and CO2 with a total propanol mass of 810g. Phospholipid profiles

for the extract and residual fractions are shown in Table 13. The phosphatidylserine levels in

the residual material are substantially enriched, and the result is comparable to results for

examples 1 and 2. A slightly lower total PS level is achieved than for example 2 using a
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comparable concentration of ethanol. The levels of PS observedin the extracted fraction is

also higher suggesting the propan-2-ol is not as selective as ethanol. On this basis alone

ethanol would be the preferred co-solvent.

Table 13

. Composition, %

Other Other compounds
PE SM_| Phospholipids

; ; 4.2 
 

Example 15: Fractionation of soy lecithin

This example relates to fractionation of a soy lecithin (Healtheries Lecithin natural dietary

supplement, Healtheries ofNew Zealand Limited) with composition shown in Table 9 . In

this example 42g of feed material was extracted using the continuous extraction mode of

operation at 300 bar and 60°C, and 95% aqueous ethanol at a concentration of 33% in COz.

Nolipid was extracted using COz2alone. 91% of the feed material was extracted using

ethanol and CO2 with a total ethanol flow of 520g. Phospholipid profiles for the extract and

residual fractions are shown in Table 14. PC and PEare preferentially extracted and are

significantly enriched in the extract. There are no detectable levels of PS or SM in this

example.

Table 14

mposition, %

Yield Other Other compounds
% of feed) PC PI PS PE SM_| Phospholipids

22.2Feed||22.2|12.3|
Extract|9|:; : 51.4

: ; 35.2

 
Example 16: Continuous fractionation of egg yolk lipids

This example relates to fractionation of an egg yolk lipid extract containing 15%

phospholipids and the balance mostly neutral lipids by HPLC analysis. The phospholipid

fraction contains 55% PC, 29% PE, and 14% PI . The feed lipid was pumpedinto the top of

a 10L pressure vessel, and contacted with CO, containing 8.7 % of 98% aqueous ethanol

flowing upwards throughthe vessel at 300 bar pressure and temperature of 60°C. An extract
phase was continuously taken from the top of the contacting vessel, and a raffinate phase
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was periodically withdrawn from the bottom of the vessel. The lipid feed rate was 1.5 kg/hr.
The CO2+ co-solvent flow rate was 27 kg/hr.

The extract phase was predominantly neutral lipids but contained 20% ofthe phospholipids
present in the feed stream. The phospholipids in the extract fraction consisted of between

70% and 100% PC, with the balance mostly PE. This represents a preferential extraction of
PC over other phospholipids.

In a second experiment, feed lipid was premixed with 98% ethanol (with 2 % water) at a
concentration of 10.2% lipid. This mixture was pumpedinto the top of the pressure vessel
and contacted with CO2 in upflow. The overall concentration of ethanolin COz2under steady
state processing conditions was 5.9%. In this case 50% of the mass ofphospholipids in the
feed were extracted. The composition ofthe extract phase consisted of between 60% and

70% PC, with the balance mostly PE. The presence of PI and other phospholipids in the
extract was not detectable by the HPLC method used.

Example 17: Fractionation of green-lipped mussel lipid extract

This example relates to fractionation of a green-lipped mussel lipid extract with phospholipid
profile shown in Table 11. In this example 12.2g of the feed material was extracted using a
batch stirred tank method at 250 bar and 60°C using CO, and ethanol (containing 5 % water)
at a concentration of 30.5 %. The lipid was placedin the stirred tank, CO. was added to give
the desired pressure and then the 95 % ethanol was added in during constant stirring. 65 % of
the feed material was then extracted using CO, and ethanolafter stirring for 1 hour by
sampling the extract phase at constant pressure. Phospholipid profiles for the extract and
residual fractions are shown in Table 15. In this example, the CAEPlevels in the residual

material are substantially enriched compared with levels in the feed material. The

alkylacylphosphatidylcholine (AAPC), a type of alkylacylphospholipid, is partially
extracted.

Table 15

Composition, %
Yield Other compounds

% ofeos PC 0 PS PE SM_|AAPC]| CAEPras
3.77

   Ty

  
 

[es \o
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Example 18: Fractionation ofkrill lipids

This example showsthe fractionation ofkrill lipids from krill powder and demonstrates
concentration of AAPC in the extract, and AAPEin the residue. 5619.9 g of freeze-dried

krill powder containing 21.4 % lipid and corresponding phospholipids concentrations shown
in table 16 was extracted continuously with supercritical CO2 at 300 bar and 313 K until no

further extract was obtained. This extract (extract 1) contained no phospholipids, and was

substantially all neutral lipids. A total of 650 g of this extract was obtained, and 66.41 kg of
CO, was used. The residual powder was then extracted with COQ, and absolute ethanol, using
a masstatio of ethanol to CO, of 11 %. The CO2 and ethanol extract phase was passed

through two sequential separators in which the pressure was 95 and 60 bar respectively. The
bulk of the phospholipids-rich extract (extract 2) was obtained in the first separator, and the
bulk of the co-solvent in the second separator(extract 3). The composition of extract 2 and

residual powder are shown in table 16. The alkylacylphosphatidylcholine (AAPC), a type of
alkylacylphospholipid, is highly enriched in the concentrated phospholipids-rich extract,
whilst alkylacylphosphatidylethanolamine (AAPE), another type of alkylacylphospholipid, is
not extracted to any great degree.

Table 16 

 
 

Example 18: Fractionation of dairy lipids from beta-serum powder

This example showsthe fractionation of dairy lipids from beta-serum powder(a mill fat
globular membrane concentrate powder) and demonstrates concentration of PS in the
residual powder, and concentration of SM in the extract obtained using supercritical CO2 +
ethanol. 5835.3 grams of beta-serum powder containing phospholipids in the concentrations
shown in table 17, was extracted continuously with supercritical CO2 at 300 bar and 313 K

until no further extract was obtained. This extract contained no phospholipids, and was

substantially all neutral lipids. 1085.6 g of this extract (extract 1) was obtained using 94.42

kg of CO2. 2906.3 gramsofthe residual powder was then re-extracted with CO2 and
anhydrous ethanolat 300 bar and 323 K, using a mass ratio of ethanol to CO» of 25 %. The
powder wasextracted with this mixture for 90 minutes (7.82 kg ethanol). The COQ, and
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ethanol extract phase was passed through two sequential separators in which the pressure

was 100 (extract 2) and 54 bar (extract 3) respectively. The extract was split between both

separators. A total of 262.2 g of extract was obtained. The composition of the combined

extract (extract 2 and 3) and residual powder are shown in table 17. The extract is highly

enriched in sphingomyelin, whilst the residue is enriched in phosphatidylserine.

Table 17

  
 

    

position, %
Other Other compounds

M_|Phospholipids

0.1 91.1

 
 

tn] NgwlA nyegalt
wn

  
INDUSTRIAL APPLICATION

The present invention hasutility in providing products with high levels of particular

phospholipids and/or glycolipids including cardiolipin and phosphatidylserine, and

sphingomyelin. The described compositions and methodsofthe invention may be employed
in a numberofapplications, including infant formulas, brain health, sports nutrition and

dermatological compositions.

REFERENCES

1. Palacios, L.E., Wang, T., Extraction of egg-yolk lecithin, JAOCS 82,8,2005

2. Kang, D.H., Row, K.H., Fractionation of soybean phospholipids by preparative high-

performance liquid chromotography with sorbents ofvariousparticle size, Journal of

Chromatography A, 949, 2002

3. Kearns, J.J., Tremblay, P.A., Robey, R.J., Sunder, S., Process for purification of

phospholipids, US patent 4814111, 1989

4, Teberikler, L., Koseoglu, S., Akgerman, A., Selective extraction of

phosphatidylcholine from lecithin by supercritical carbon dioxide/ethanol mixture,

JAOCS 78,2,2001

25

RIMFROST EXHIBIT 1055 page 0818



RIMFROST EXHIBIT 1055    page 0819

WO 2007/123424 PCT/NZ2007/000087

5. Montanari, L., Fantozzi, P., Snyder, J.M., King, J.W., Selective extraction of

phospholipids from soybeans with supercritical carbon dioxide and ethanol, J

Supercritical Fluids, 14, 1999

6. Taylor, S.L., King, J.W., Montanari, L., Fantozzi, P., Blanco, M.A., Enrichment and

5 fractionation ofphospholipid concentrates by supercritical fluid extraction and

chromatography,Ital J Food Sci, 1,12,2000

7. Tanaka, Y., Sakaki, I., Extraction ofphospholipids from unused natural resources

with supercritical carbon dioxide and an entrainer, Journal of oleo science, 54, 11,

2005

10 8. Bulley, N.R., Labay, L., Armtfield, S.D., Extraction/Fractionation of egg yolk using

supercritical CO2 and alcohol entrainers, J supercritical fluids, 5, 1992.

26

RIMFROST EXHIBIT 1055 page 0819



RIMFROST EXHIBIT 1055    page 0820

WO 2007/123424 PCT/NZ2007/000087

WHAT WE CLAIM IS:

1. A process for separating a feed material into soluble and insoluble components,

comprising .

5 (e) providing a feed material comprising one or more of:

(i) at least 1% by mass phosphatidyl serine

(ii) at least 1% by mass sphingomyelin

(ili) at least 0.3 % by mass acylalkylphospholipids and/or plasmalogens

(iv)at least 0.5 % by mass aminoethylphosphonate and/or other phosphonolipids

10 (v) at least 1% by masscardiolipin

(vi) at least 0.3% by mass gangliosides

(f) providing a solvent comprising:

(i) supercritical or near-critical CO2, and

(ii) a co-solvent comprising one or more C;-C3 monohydric alcohols, and water

15 wherein the co-solvent makes up at least 10% by mass of the CO>, and the water

content of the co-solvent is 0 to 40 % by mass

(g) contacting the feed material and the solvent and subsequently separating the solvent

containing the soluble components from the insoluble components

(h) optionally separating the soluble components andthe solvent.

20. 2. The process of claim 1 wherein the feed material comprises greater than 1%

phosphatidylserine.

3. The process of claim 1 wherein the feed material comprises greater than 2%

phosphatidyl serine.

4. The process of claim 1 wherein the feed material comprises greater than 5%
25 phosphatidyl serine.
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5.

10.

11,

12.

13.

14.

15.

16.

17.

18.

19,

The processofclaim 1 wherein the feed material comprisesgreater than 1%
sphingomyelin.

The process of claim 1 wherein the feed material comprises greater than 5%
sphingomyelin.

The process of claim 1 wherein the feed material comprises greater than 15%
sphingomyelin.

The process of claim 1 wherein the feed material comprises greater than 1% cardiolipin.

The process of claim 1 wherein the feed material comprises greater than 2% cardiolipin.

The process of claim 1 wherein the feed material comprises greater than 5% cardiolipin.

The process of claim 1 wherein the feed material comprises greater than 0.3%
gangliosides.

The process of claim 1 wherein the feed material comprises greater than 1%
gangliosides.

The process of claim 1 wherein the feed material comprises greater than 2%
gangliosides.

The process of claim 1 wherein the feed material comprises greater than 0.5%

acylalkyphospholipids and/or plasmalogens.

The process of claim 1 wherein the feed material comprises greater than 2%

acylalkyphospholipids and/or plasmalogens.

The process of claim 1 wherein the feed material comprises greater than 10%

acylalkyphospholipids and/or plasmalogens.

The process of claim 1 wherein the feed material comprises greater than 0.5%

aminoethylphosphonate and/or other phosphonolipids.

The process of claim 1 wherein the feed material comprises greater than 5%

aminoethylphosphonate and/or other phosphonolipids.

The process of claim 1 wherein the feed material comprises greater than 20%

aminoethylphosphonate and/or other phosphonolipids.
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20. A process for separating a feed material into soluble and insoluble components,

10

15

20

21.

comprising

(h) providing a feed material comprising one or moreof:

(i) at least 1% by mass phosphatidyl serine,

(ii) at least 1% by mass sphingomyelin,

(iii) at least 0.3 % by mass acylalkylphospholipids and/or plasmalogens

(iv) at least 0.5 % by mass aminoethylphosphonate and/or other phosphonolipids

(v) atleast 1% by mass cardiolipin, or

(vi) at least 0.3% by mass gangliosides

(i) providing a first solvent comprising supercritical or near-critical CO2

(j) contacting the feed material and the first solvent and subsequently separating the first

solvent containing the first soluble components from thefirst insoluble components

(k) optionally separating the first soluble components andthe first solvent

(l) providing a second solvent comprising:

(iii) supercritical or near-critical CO2, and

(iv)a co-solvent comprising one or more C;-C3 monohydric alcohols, and water

wherein the co-solvent makes up at least 10% by mass of the CO2, and the water

content of the co-solvent is 0 to 40% by mass

(m)contacting the first insoluble components and the second solvent and subsequently

separating the second solvent containing the second soluble components from the

second insoluble components

(n) optionally separating the second soluble components and the secondsolvent.

The process of claim 20 wherein the first solvent comprises a mixture of supercritical or

near-critical CO, and less than 10% C,-C3 monohydric alcohol.
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22,

23,

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

The process of claim 20 or claim 21 wherein the feed material comprises greater than 1%

phosphatidy] serine.

The process of claim 20 or claim 21 wherein the feed material comprises greater than 2%

phosphatidyl serine.

The process of claim 20 or claim 21 wherein the feed material comprises greater than 5%

phosphatidyl serine.

The process of claim 20 or claim 21 wherein the feed material comprises greater than1%

sphingomyelin.

The process of claim 20 or claim 21 wherein the feed material comprises greater than 5%

sphingomyelin.

The process of claim 20 or claim 21 wherein the feed material comprises greater than

15% sphingomyelin.

The process of claim 20 or claim 21 wherein the feed material comprises greater than 1%

cardiolipin.

The process of claim 20 or claim 21 wherein the feed material comprises greater than 2%

cardiolipin.

The process of claim 20 or claim 21 wherein the feed material comprises greater than 5%

cardiolipin.

The process of claim 20 or claim 21 wherein the feed material comprises greater than

0.3% gangliosides.

The process of claim 20 or claim 21 wherein the feed material comprises greater than 1%

gangliosides.

The process of claim 20 or claim 21 wherein the feed material comprises greater than 2%

gangliosides.

The process of claim 20 or claim 21 wherein the feed material comprises greater than

0.5% acylalkyphospholipids and/or plasmalogens.
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35.

36.

37.

38.

39,

40.

41.

42.

43.

44.

45.

46.

The process of claim 20 or claim 21 wherein the feed material comprises greater than 2%

acylalkyphospholipids and/or plasmalogens.

The process of claim 20 or claim 21 wherein the feed material comprises greater than

10% acylalkyphospholipids and/or plasmalogens.

The process of claim 20 or claim 21 wherein the feed material comprises greater than

0.5% aminoethylphosphonate and/or other phosphonolipids.

The process of claim 20 or claim 21 wherein the feed material comprises greater than 5%

aminoethylphosphonate and/or other phosphonolipids.

The process of claim 20 or claim 21 wherein the feed material comprises greater than

20% aminoethylphosphonate and/or other phosphonolipids.

The process of any one of claim 1 to 39 wherein the feed material is derived from

terrestrial animals, marine animals, terrestrial plants, marine plants, or micro-organisms

such as microalgae, yeast and bacteria.

The process of claim 40 wherein the feed material is derived from sheep, goat, pig,

mouse, water buffalo, camel, yak, horse, donkey, llama, bovine or human.

The process of claim 40 or claim 41 wherein the feed material is selected from:tissue, a

tissue fraction, organ, an organ fraction, milk, a milk fraction, colostrum, a colostrum

fraction, blood and a bloodfraction.

The process of claim 40 wherein the feed material is derived from dairy material, soy

material, eggs, animal tissue, animal organ or animal blood.

The process of claim 40 wherein the feed material is selected from: a composition

comprising dairy lipids, a composition comprising egg lipids, and a composition

comprising marinelipids.

The process of any one of claims 1 to 44 wherein the feed material is a bovine milk
fraction.

The process of claim 45 wherein the feed material is selected from: buttermilk, a

buttermilk fraction, beta serum, a beta serum fraction, butter serum, a butter serum

fraction, whey, a wheyfraction, colostrum, and a colostrum fraction.
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47. The process of any one of claims 1 to 46 wherein the feed material comprises milk fat

globule membrane.

48. The process of any one of claims 1 to 47 wherein the feed material comprisesat least:

(a) 1% phosphatidyl serine, and

(b) 0.3% gangliosides.

49. The process of claim 48 wherein the feed material comprisesat least:

(a) 1% phosphatidyl] serine,

(b) 1% sphingomyelin, and

(c) 0.3% gangliosides.

50. The process of claim 48 wherein the feed material comprises at least:

(a) 1% phosphatidyl]serine,

(b) 1% sphingomyelin,

(c) 1% cardiolipin, and

(d) 0.3% gangliosides.

51. The process of any one of claims 1 to 50 wherein the feed material has been genetically

modified.

52. The process of any one of claims | to 51 wherein the feed material is in solid form.

53. The process of claim 52 wherein the feed material is cryomilled before contact with a

solvent.

54. The process of any one of claims 1 to 53 wherein the co-solvent comprises:

(a) an alcohol selected from: methanol, ethanol, n-propanol, isopropanol and

mixtures thereof; and

(b) 0-40% by mass water.
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55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

The process of claim 54 wherein the co-solvent comprises between 0 and 20% by mass

water.

The process of claim 54 wherein the co-solvent comprises between 1 and 10% by mass

water.

The process of any one of claims 54 to 56 wherein the alcoholis ethanol.

The process of any one of claims 1 to 57 wherein the co-solvent is 95% aqueous ethanol.

The process of any one of claims 1 to 58 wherein the mass fraction of the co-solvent in

CO, is between 5% and 60%.

The process of claim 59 wherein the mass fraction is between 20% and 50%.

The process of claim 59 wherein the mass fraction is between 25% and 30%.

The process of any one of claims 1 to 61 wherein the contacting temperature between the

feed material and solvent is between 10°C and 80°C.

The process of claim 62 wherein the contacting temperature is between 55°C and 65°C.

The process of any one of claims 1 to 63 wherein the contacting pressure is between 100

bar and 500 bar.

The process of claim 64 wherein the contacting pressure is between 200 bar and 300 bar.

Theprocess of any one of claims 1 to 65 wherein the ratio of the co-solvent to feed

material is in the range 10:1 to 200:1.

Theprocess of claim 66 wherein the ratio of the co-solvent to feed material is in the

range 15:1 to 50:1.

The process of any one of claims 1 to 67 wherein the separating pressure is betwéen

atmospheric pressure and 90 bar.

The process of claim 68 wherein the separating pressure is between 40 bar and 60 bar.

The process of any one of claims 1 to 69 wherein the co-solvent is recycled for further

use..

The process of any one of claims 1 to 70 wherein the COz is recycled for furtheruse.
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72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

The process of any one of claims 1 to 71 wherein the co-solvent is removed by

evaporation under vacuum.

The process of any one of claims 1 to 72 wherein the feed material is contacted with a

continuous flow of solvent.

The process of any one of claims 1 to 72 wherein the feed material is contacted with one

or more batches of solvent.

The process of any one of claims 1 to 73 wherein the lipid and solvent streams are fed

continuously.

The process of any one of claims 1 to 75 wherein the feed material and co-solvent

streams are mixed prior to contacting with CO>.

A product produced by the process of any one of claims I to 76.

The product of claim 77 wherein the product contains more sphingomyelin than the feed

material.

The product of claim 77 wherein the product comprises greater than 3% sphingomyelin.

The product of claim 77 wherein the product comprises greater than 10% sphingomyelin.

The product of claim 77 wherein the product comprises greater than 15% sphingomyelin.

The product of claim 77 wherein the product contains more phosphatidyl!serine than the

feed material.

The product of claim 77 wherein the product comprises greater than 5% phosphatidyl

serine.

The product of claim 77 wherein the product comprises greater than 30% phosphatidy]

serine.

The product of claim 77 wherein the product comprises greater than 70% phosphatidylp &

serine.

The product of claim 77 wherein the product contains more gangliosides than the feed

material.
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87.

88.

89.

90.

91.

92.

93.

94,

95.

96.

97.

98.

99,

100.

101.

The product of claim 77 wherein the product comprises greater than 2% gangliosides.

The product of claim 77 wherein the product comprises greater than 4% gangliosides.

The product of claim 77 wherein the product comprises greater than 6% gangliosides.

The product of claim 77 wherein the product contains more cardiolipin than the feed

material.

The product of claim 77 wherein the product comprises greater than 5% cardiolipin.

The product of claim 77 wherein the product comprises greater than 10% cardiolipin.

The product of claim 77 wherein the product comprises greater than 25% cardiolipin.

The product of claim 77 wherein the product contains more acylalkyphospholipids

and/or plasmalogens than the feed material.

The product of claim 77 wherein the product comprises greater than 5%

acylalkyphospholipids and/or plasmalogens.

The product of claim 77 wherein the product comprises greater than 10%

acylalkyphospholipids and/or plasmalogens.

The product of claim 77 wherein the product comprises greater than 25%

acylalkyphospholipids and/or plasmalogens.

The product of claim 77 wherein the product contains more aminoethylphosphonate

and/or other phosphonolipids than the feed material.

The product of claim 77 wherein the product comprises greater than 5%

aminoethylphosphonate and/or other phosphonolipids.

The product of claim 77 wherein the product comprises greater than 10%

aminoethylphosphoriate and/or other phosphonolipids.

The product of claim 77 wherein the product comprises greater than 25%

aminoethylphosphonate and/or other phosphonolipids.
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Figure 4
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FOMAA zd
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Za0

2700

%HE(g) 
AA. AVERAGE BODY WEIGHT(g)
BB. STARTING
cc. DAY 24
DD. DAY 59
EE. DAY 75

0 AIS| BB

 588|DD
SHA] EE

(57) Abstract: It is intended to provide a substi-
tute for fish meal that has been used as a protein
source in feeds for cultured fishes. It is also in-

tended to effectively utilize krill as a feed mate-
rial which has been employed as a feed material
only for limited purposes. Specifically, a feed
using krill as a part or the whole of the protein
source, characterized in that peeled krill are used
as the krill. It is preferable that the fluorine con-
tent of the krill has been lowered to 250 mg/kg
or less on the basis of dry weight by peeling. A
method of preventing a decrease in the growth
rate of fish by using krill as a starting material of
a feed characterized in that peeled krill are em-
ployed as the protein source of the feed for cul-
tured fish.

cc 

57) 2: BAARHOSUAORCH
DRMORBWMCRET SEDCHY. E
kk, BREE LC OAAABRE EMT
hALT SOMA& LCORAE ARE
EFStEOCHS. BiAMIZIL, MHOS
VADROSGSERIZ—-BELTALITS
@AUHECHOOT. TEP SE ELTH
meRALEALT SERRE CES

EF ORME CHAU. WRERALECEILREYODVREABM2 5SOme”k og RSSIIMY LEE OAS
ELL, WMRERALEALT SCBARMHOSVADMELCHUSCLERMETS, FHP RS EMAMA
ELTHUSCCICESRMRORESOUEFEMAT SGAKRCHS.
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HA a

RUBLE LCIMPRILICAYT3%EBEEROEAL!HODES

LOMFAOMEARO ULPOH7

BONayBF

[0001]=AXFEHAIL, BaP B}OAL7SBECdDIOAOEBATS,

Eree

[0002] Food and Agriculture OrganizationICKAUIE, WITBISAREDRIAD

AEE REIL LOQOAEARITA<HL, COMESBbBEL PHSTWD, AVE

FETEIECHE SAVSEBA, WIIFPAIDSPY TVTREDGFE

fa DFayBeOFHeEIRBELTS, LAL, CNOO AWRITAAALOK ENTHY

DD, ALPEEAILIAILDTRU, CAUSA BARREL OD 7KPEEREDREDOF

FICHEAEACWSD, MIDORLCIAEDBROS VYNDELODREA

FELCH MEH KOSODDS, YAAKSSMBLRRANVIBALSCoO, RIE

WIKIORAEWEGOTTEREDEDEROOH ITKR DIVCWS, BAL

JY. EB, FIVRSL, FanPSOYORBEYANDRAOPK

FELUTHW DAVTU WEBS, FEI, PTEYFORDICEABB}Oe

FAILHUPRSAUe, CORA BUTE, BDOIEELTH BAVC SUPEREAN

PUAFETELTRV,

[0003] 7K PEAWRICIDARAI AA SvVAICOVDOKOINAAVARDAD RDS

o TETSLENSOI SHOLDECASAMD OLDCHS, AYRL!euphaus

lidsICAPAREY TV SAUTW SHCdS, WIECL, BLES SHADAS

FSPSSAVCWS, REITHEASPX(Euphausia superba)tths7i@ AE HB AICS VY

CHLELSACH, TEUAATSL, EDL, HERBREB< ODEAEDE

BBZRBEBCoo), HEPESFLIhDEACHS, ATVILIGOAEFREL

Bee RA SEAY (CUM PE SAUCECB), GS ACIIEICEGTAMIE DO MRE3T

VYSo BABASETLOBEDABEILSfhEERESIVCWS, 20044F 12. H°5200

546115 OTEILI1277FheCibo7e, Convention on the
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Conservation of Antarctic Marine Living resourcesIZLU REFSIVCV SPHEAET

LICHGTFEil BEEEICESawADDLTVS PAAEOI

Jee Hill PR EIL20004F (CIL400FhCt), EER OVATE ROBLESCid,

RED?AAVADHPDD, APEASZEV IED (CEUED TEROATS

DiSTIRE IVOWSD, FHTTROD)ICBVOH CURIESAUTE

AAETS CY” EL/L EASPEREILE)AICHE AUTWD, ASTSRR

BBAAESICOVCILE ROEER CadL7cBe th D BAB ICD7RY OBABER DNV CATE

Ds, ERORBHADetATLV YEESV,

[0004] ASKRL OPAPHACHE LCOPEL 1LIB0AEPLOY KX ODOiiiLOML783THY

AEPAMABBUCAV SAEDSCR HERTBSTUGRRECHR ~ 3)28, &

ALL_LAPSEEZ, EMOLOOMIL, FATLOT VYREED

(PARAFESCIL1000-2500mg/kg)SeOPKNTEDSHS}OTyROARK Be1

50mg/kg dry feedEHELIAEIZLS,

AATSIVEASSrARACE2%ftESa7Barramundi (Lates calearifer)

MAILE RPEOAD & FRIARLE(TAOPDBAR LICLEDSIVCW SGE

HEAT OCHKA). U7BAGFROBALE] D GUS OLB}OBEILEPEAYSSG

TLLeAERASRSIVCW DGE REEOCIA). BSOBG, HET ORDMETST

AESSAVETSERABEBBPZRAMR PL. IOPAATSCORTS

tla)dV MEBEAUICRDSALOGEREPPOCTR DS). BABE APRDEeA

FCATSALTPINTV EV,

Julshamn SGERFPFOCHRONIHEAK OThITFty7—-€L(Salmo salar) (2THWK

FEELOPDEARETTILG10 — 80% (FAL7BADE12AFAStBK

BRETT, HOPPEYTIL, AO4A8KECHHTLILCELCbKEE

MERAEFFRICHbeeSxFEWERELTVS,

APSO?yROIEITSECIFIEFSSOLEILAI AVTW OGERETFCIR).

[0005] JEFFICKL: Aquaculture 24, p191-196 (1981), Grave, H., ”Fluoride content ofsal

 

 

  

 

monids fed on Antarctic krill.”

FERREOCTAR2 : Dict. Bull. Japan Soc. Sci. Fish 50, p815-820 (1984), Allahpichay, Ian
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[0006]

L0007|

d Shimizu, C., “Supplemental effect of the whole body krill meal and thenon—muscle

krill meal of Euphausia superbain fish diet.”

JEREFFSCiaK3 : Aquaculture 70, p193-205 (1988), Storebakken, T., “Krill as apotenti

al feed source for Salmonids.”

FEAFFOCHK : Aquaculture 257, p453-464 (2006), Nankervis, L. and Southgate, P.,

“An integrated assessment of gross marine protein sources used in formulatedmicrob

ound diets for barramandi (Lates calcarifer) larvae.”

FERREOCTAKDS : Proc. World Symp. Finfish Nutrition and Fishfeed Technology. Hambu

rg, 20-23 June 1978. Vol. Il. Heenemann, Berlin, p281-292 (1979), Koopset al., “

Krillin trout diets.”

FEAEOC TAKG : Aquaculture Nutr. 10, p9-13 (2004), Julshamn,K. et al., “Fluorideret

ention of Antarctic salmon (Salmo salar) fed krill meal.”

JERRRFOCTIKT: J. Fish. Res. Bd. Can. 36, p1414-1416 (1979), Soevik, T. andBraekka

n, O. R., “Fluoride in Antarctic krill (Euphausia superba) and Atlantickrill (Meganoc

ytiphanes norvegica).”

HE HAD PH AS

EAA ASMA LKIETSaas

AEWA, GRAEDSFARSI, BEABABE OD228TICDDIIDODFOE

AteTSOLERLTS, E7, HERECOAT DS BRESIVCY WEAYYZ

DPEIEELCONE &HELTOLLeMALTA,

PULAIIRTATDFB

ATRIAPCFEEGEL LEATOL, AAOMEADEPOTEDS

FUIDAVTWYS, FEATIL, COIMA DAAPIO RWIS VSSBITLSDCAFE DS

LFA, ACHRTERESUTo, TOTIDIVREEDOLEDDELOBES

kLCEBSOHEA DSIRE AUTWIG, LITERS2C, AEYSFELLEfeBEROBE

LCMV SAEfbRMADIEBTRDOLE. UDLATSOI SIYREDIRD

Ta SheeBRATDOELOASTAOIVREBEAALL FICRYSESIEM

CRALERMEL, CALZEHEHCASINBl FABREITI CECLY, BaBCRLO
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L0008]

[0009]

PITRETIOOMAATSEAHECAFADAM Ee8 (TIheMITERIER

WAL, ABHSEMATE.

ASS HAIL, (1) ~ (6) OfteBeBB ETS,

(1) flB}OFLASTMROSETITBELTAHTSEAaRCi7 CT, Ase

FELCIBIRELIEDLEAVECLEEFSfia) Bf,

(2) fi) BE OOF7STCHDODFEETCNL —EDTADCHLICBABEClb

CO. PETSEUCIRBRALICHTSeMV VECERBETS (1) OBB.

(3) SMREPRELICAATSDS, AATSEMAIL. FE DAVIEASESHDR

PL. SheeSe HER ehEH Ay ZeJBL)2RITLORRY Y CHDILICEDCHS (1) MIL (2)

DEnlR.

(A) IRERIS LICAATSOS, SMREIRALEZEICLNIYRGABS250me/k

ghiaeeaaeDPUCLebCdS (1) FAV(8) U YFAULA OEaP Bp,

(5) MERZRALIAHTLEMEOFLAIRD SOTRELL LHW SILERME

FHA) ZRWYL (AVYFAAOPaBh,

(6) fal BEDSFe FA BSLCdS (1) ZRUL (5) VPAAOfalBf

ASEAN. (7) ~ (11) OAS YHSABCYSISLICKS AAHADEEOKF

MilPOAIReBSEZS,

(7) SREPRALIGASEABBOZLONDYRELTH DILLERRIMETSH

PETSRAEROBLELTHY SILITLSMMOMEOFEITSAE,

(8) SRRPRE LICAYTSEOAIEELTHYSILGRHMETS. (7) DA

F32BaPOELTHAW SALTEARTAO MEEEOUEPMTSA,

(Q) IREPRELIEAL STSPS, AATSEMPER, FE DALIEASETSIDER

PL, She:CHERaEY Gy ZeJLTITOBRYTHED IVIZHEDChS (7) MIX(8)

DARTLAMEHEELTHAW AT LITESMIAD MME AROSEFEMME TPSHYs,

(LOSRARE LIGASSDS, SPREIRELIECEITLOT yp BEAAS250mg/

keineLLPICIMD LIEB OCS (7) TRU(OQ) UYPIUOAKTYSHBa

BELTHY SLEICLSAPIOMABOKPAMTAK.

(11) MREBRALIEDTSEEDAANYYD 50EMELAV SOERK
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10010]

[0011]

[0012]

EFOTEAO) DAFTREHABELTHY OLELOMADKBD

(OPMlSSA.

58 WOAH

ASSEN OPEL, 77ICLGHEeELTGT LTRK , HBOFLAN TIRELT

FADSIEMCEA, EAARIBLELTAWA, FORMREICHBAEZ

TELE, FAORETeABBECTICA SIEPSCRS, TERK, AMI—

MORAFELTLAVNW DIEDCARPOLALSYL&R EIAC, HSU IA, AD

DARRELLCHV SLEDSCRS,

[4] [fri>fj HAZeLH

[11J95 A ORRITA] FOOTyOIAA LAHEYOT »SURED RAR

LIEED CHS. FADT vy NLOIAFZ AL, |44.fia)BPEek & fin)OTwySRHE

CalZe.

[RIZEOS OERL ERYAOAROT. MOGSIRE, SA

HAOHZ IE2O0 wm,

[SIRLORYVADRERKERT Kl Cod,

[4Ieee2OTV OMEeRTACaS,

[SIZEMESOSV OMEBERTCHS,

SEA ASEMTSEOORBOWE

ASSENT BV VCHBFEIL, EISOBLSH7PEE, FE, FEI, SyBH

TREDLECOS, WAS, MALS OF)BHLAEDDEMEBA BURBS, BOE. EO

ZH, SOME>oN, EMEaA, ERE, RR, SICRG

MATShy HAZ, PAKSORMESILD, AHL, FCMSB<AV Oa

AO. FREE27kPeFPLCVS, BER, AGELCIEPATE

DAA, RUA, Hr weASEOTH, NPP PY PAL EDA, HE,

TEEOPERRDSPARE IVA,

AEWA CSV CREPSAATSL, CVSBE7RPAETSPEELV OS,

EDNWOAIT> CbAERICECXS,

TES, DAETSILIMRDALTERAREABAILLTHERELIEDDIATELEM
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[0013]

L0014]

SAVTHV DAVTRE,

AEWAIZ BV YT, SREBLIEAASTSEI, ASEH OD fle fs , GANA HAL, SAB SR

sty AMABS, TBOMREoTERALICH OCHS, 1L00WMRAGSICBLEA LIS

7TRWDS, RAMI, 75% FRRELL EBRAELIEDDEHEATSIEMCRA, PYRBA

AEECREELTAIL, SMBAIRELICCEITLOI yp BEADS250me/kebh FIC

DPLIEBOBAPELW, THORDCh? vyREABIL1LOO~ 200mg/keea£

WD.

SNREPRATOS AIBIL, AATSRN, ARPIP, VPYREDTRI

LOINFALIR, BLS LIMPTdoPLB, HERRARPES MEL PISVS, HORRIT

PEIRCE, FEZRCIRZEE DS BIRSIUAIS, EA TETAECHL, FHOAICA

FETSHReR)SmFEEDTCRT JLT GPIRL, ReHEI]

BDEEICAASTSAEOHBSSEISTSH, HEEMSSeeRALIAS

FSAEFOAEBCRD, HOV MA, AATTOMEA —VREPRS (RES

WIS 7 — 1207, REAL 7 — 40868) CIRKEFSZALDCRS,

BAP TDYED FEZLIL—ELCASTSAW GEIL, 1HiLBOEELCA

DAD, fA) (Ftyyvar) (HOMpeSAI,KAORDFLON

EOEROEMSV VLBAEALT2CETSRKCHS. MRED

BLICARTSEABOARD30HeHELAV SEL, CIFANYEO

AHO30MML)LEIABR TEATSCIIATSIRCHS,

SA PICAZehitBeBATOOS, AEALOAVDIAIREENSBEOCL

7EV,

EiPI

<ALL > BREBRALIGATSSIL LLB ETSEATSIL, MIE, L

PRERATS, ) Oi

DRLICED RATAAS Y= CA AS ZKERRERR FEL)228TCHR. 95°C C L047

ACAa, HELRRERB(DC-200, Samson Co.,

Ltd., Kagawa, Japan)®Av YC 120°C (jlatihRE) “CASESODAKG EAS LOMLA FICE

BECHORETe, HARLIEDATSAEAE-U(D-3, Dalton
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Co., Ltd, Tokyo, JapahESmmDAY YaDBOWE YCRELTE,WELEA

FYSEMA ZSWHE (VS10, Hattori Seisakusho Co., Ltd., Kyoto, JapanIZaxIt, (IL7

SREYZS —Ib (LFR) ESRECSBELZe,

RELICAATLAUD HEED, LEKLOYMRORCALIC. SRERETSH

LICKO. HALASILASETS BIRDHIRDC1166.04 % CHADITATL, LFACULT

6.76%ER LOM I<787, PRASLIEIMROMSL?ST1L56.74% Coole, LFKOFA

NEWS. PRAROPABELSFALASSEEDHEEDORELICIMREDEMED

Te, CAULSAPEVLFVEEASTOASYSSONIABRALIMRICL

DOULABLT VEDbCHS,

LFKOTys&AHIL210mg/keCH), ALTLEADHeheOP870me/ke& Hewes

THEMA4Chlrorc, PRIELICSMRITIZ1800meg/kgO7VREENVe, AE

TSAOHERD, LPK, &OBRELICSHMRONGMERARIELAE AICChore,

HARIOIb, LUDLTVeaLid, LFKCIL20.6% C, FESLEADHEE

 

VW CVE26.2%ELFROIED AMES, UVHEGia, LFRKGCIE77.3%, PHPSEARO HE

LEC(kT2.0% HELEKR MIEN BS BDOe,

[0015] [#1]
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ALP SEWED Y RAT = ENOLBAZ (BBW)
TEP LEED (EI VR
__ em tepss—yp BRL

AAV ING 66. 04 76. 76 56. 74
#e Ae AA 19. 8? 13.27 21.51

FE fits HE 2.44 0.11 4. 46
Pea} 11. 65 9.18 14. 83

T]TE SRSS 0 0.79 2. 45

Patty (mg/kg) 90 38 96
Fw (ng/kg) 870 210 1800

NS RAMA nik |
14:00 11.33 10. 81 11. 45
16:00 21. 67 2211 91. 82

16:1n-7 8. 07 7.73 7.78

18: 1n-9 19.1 19. 28 19. 33

18:2n-6 1.39 1.48 1.5
18:3n-3 0.71 0.77 0.75

18: 4n-3 2.38 2.24 2.54
20: 1n-9 1. 04 1 1. 04

20: 4n-3 0. 36 0.37 0. 36
20: 4n-6 0. 29 0.3 0. 31

20: 5n-3 14. 21 14. 31 13. 55
22: 5n-3 0. 37 0. 37 0. 36

22:6n-3 7.12 8.11 6. 87

is SS 37 38

me tkaK a 0 0
QywFALATIL me ne mS

bY PYYe O-Jb 26.2 20.6 26. 1
ie Be As A BS 1 1.4 1.3
AFOA—IJL 0.8 0.7 0.8

AES 72 77.3 71.8

[0016] <Zeheill > (LIyAPSS(LPR) &HEA ZefilBE

BQAR LICALGCARBe BfeeHELe, FPELORAMA QITARLTE, Qi7A

hvb—-#'( a -50, Suehiro EPM Corporation,Mie, Japan)@FAV YC, LFKCARO

GEREEOREL7cSROfiaBeahaELT, 100%FAIA Zefia)BPGE

Lie.BABBEA RELTIL,Fa EFAeeFAY,F409, 7.69% (LFK7), 15.

39% (LFK 15), 30.77% (LFK30), 46.16% (LFK46), 100.00% (LFK 100) @LFKCieff

DABLGELTE, FARYELFROEDSHGASAINOk, BABEORLA787 (E52

.05% (Contro)A%554.18% (LFKLOO)EHYINL, Fy38 HelL89me/kg (Contro)A%5220

mg/kg (LFKLOOEHFANL7. LAL, IRAFIL12.38%

(Control)A%58.24% (LFK1LOO) EDKU7. FaBATH CA AS ZK EARUSSFER) 2EH EL

DRELTHSINL7c. BABOFAIL16.51%7235 17.21%Cd72,
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ZF 3ITIAGRERBLO MATSIRGERL, BABEHALPRIZESRAPES

DIZE, EAFUYIMOBLYSEDALTe

ZACHA) E} ODHSWARROADIBeARLE, 7-354iBE ARftPeA

M2029 5 M26.13%7)%630.45%Cao7e, BPAYHELwe (EPA; 20:5 n-3)tLfa}A}

 Ww

HH DLFKHIGOPTEEY,ha7-8.92%2°LFRK 1000 12.42%eH4NL, Fa

PANSee (DHA; 22:6 n-3)tkKa713.84% DSLEK 1000 10.56%SL

DUTe. BAB! | |ONEESRAIK, BABE | OSUDSLEKCAFES IVS EDSIC FRDE,

NFUeaHhLaYha1O70.9%235LFK 100O42.0%EMMY LE, UAB

FE phaha27.9%722LFK100056.8%LdJULZe.

[0017] [#2]

SLESMOEA c (ESehR (Sik wA— A (BE) )

 
 

Bal#4
_dyO-) LFK7 = LFK15 LMK30_LFK46_LFK100

HEA «67.98 63.52 49.06 40.14 31.22 0
(EPvRAy PFT S—IL (LFKE) 0 4.46 8.92 17.84 26.76 57.98
EH) (Off grade) ANG OGG OGG OA
AtigA ES = —JIL 8.92) 8.92 8.92 8.92) 8.92 8.92
SyyA 714 7.14 7.140 714 7140 714
EX EYVILEYVIA «1.83 «1.83, 1.83) «1.83 1.83 1.83
ERIILFLEYVIA «1.83 «1.83 1.83) «1.83, «1.83 «1.283

Bia) 3) FA $B 7 107 107 107 107 107 107
eit 100 =100 100 100100 100

LFKICKSZRMOKRBE (%) © QO. 7.69 15.39 30.77 46.16 100
HAVING = «62.05 52.56 52.32 52.59 53.06 54.18
#8 He AA 17.21) 16.51 16.98 17.14 17.19 17.02
7B iit HE 0.42) «0.63 «20.63 «0.53 0.53=0. 64
Roy 12.38 12.23 11.81 11.22, 10.55 8. 24
Wether 6-17.94 18.08 18.35 18.62. 18.67 19.91
FARR LU FL (mg/kg? ND 3.2 5.5 7.5 7.6 8.6
7H (mg/kg) 89-100, 110,130,150 220
Vitamin premix and mineral premix
according to National Research Council (NRC. 1993) recommendations.

ND: Not detectable (4@ HIRE 0. Smge/kg)

[0018] [4&3]
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HRAO MAY ST /MBaHe (e/100g diet, wet basis)
Diets

ay kO-Jh LFK? LFK15 LFK30 LFK46 LFK100

FILFIY 2.774 2.843 2.945 2.922 2.925 3.231
LEAFY 1. 308 1.279 1.279 1.101 1.133 1.013

f{VAtTYyY 2.058 2.083 2.19 2.2 2.181 2. 461

Af vy 3.426 3.489 3.659 3.588 3.593 3.901

Wvyv 3.449 3. 501 3.663 3.642 3.565 3.963
AFALY 1. 081 1.0094 1.169 1.146 1.146 1.337

VAFY 0. 218 0. 25 0.267 0.244 0.261 Q. 236

ee|eae ed 1. 919 1.963 2.068 2.069 2.051 2. 306
FOoYY 1. 284 1. 33 1.414 1.444 1.429 1.584
ALAL=Y 1. 783 1. 801 1.876 1.793 1.816 1.849

AY Y 2. 359 2.37 2.45 2.347 2.377 2.431

[0019] [324]

SERPAO ASRGHRRH RR (AGRHRR PORE) ROAR Binaa HOB eS)
Diets

ay ho-J LFK/ LFKI5 LFK30 LFK46  LFKI00
14:00 4.75 5 4.51 5. 83 5.14 6. 69

16:00 14. 41 15. G1 12. 63 16. 36 13.3 15.06
16:1-7 5.51 5.55 6. 09 6.19 6. 36 7.66

18:14-9 15.59 15. 73 16. 48 17.37 16.55 19. 85
18:24-6 4.55 4.44 4.67 4.59 5.05 5. 04

18:37-3 1.16 1.14 1. 24 1.11 1.3 1.2
18:44-3 1.89 1. 86 2.13 2.02 2.32 2.22

20: 17-9 6. 34 6.13 5.93 5.92 4.76 3.53
20:44-3 0. 68 0. 66 0.73 0. 66 0.7 0. 54

20:47-6 0.95 0. 92 0.99 0. 88 0. 91 0. 63

20:5-3 (EPA) 8. 92 9.08 10. 39 10. 25 12.08 12. 42
22:5n-3 1.6 1. 54 1.67 1.47 1.51 1

22:6n-3 (DHA) 13. 84 13.39 14. 43 13.2 14.05 10. 56
iEaKs 0 0 0 0 0 0
DwOFALATIL tS 1S i i ce meee =
KU YL ILFU &A—IL 70.9 67.1 62.5 60.5 60. 3 4?
it aE AS AA BE 0.7 0.8 1.1 1.2 1 1.2
AFO—JL 0.5 0 0 0 0.7 0

') aS 27.9 32. | 36. 4 38.3 38 56.8

[0020] <ifile>

1. PARA

95 PACAeRZe TaAEEUEAkPARRCCITO7e, AERA ELT,

BAIADPMFEMIDbABLicawwAAA Ve, PABBA AGA. AIC IdAfia

BECOIEIRIPE} D-2, A ANZPERKSNSthE)%REEL FRYEAg IT 2 X 100)FO DORE

(ZO ITTe, HEROPILI. lgCork, EHECbRAD200LAIRA— ARRb

DAKE CEREEL . 4ARABIC IE LOOL/hOTRHECIE7K2FEARLZ. BURRA

RIMFROST EXHIBIT 1055 page 0845



RIMFROST EXHIBIT 1055    page 0846

WO 2008/072563 14 PCT/JP2007/073669

0021]

L0022]

SAKia.L18.4 + 0.3°CC2), FNTOAREERLe. AGRI TA] (20054F10 —

20064F154)@ A RAMEE BARBIEORECHOB33" 34’ N, 133° 39” E),

AGREBEE LC, SehteBi 1 CHEL7c 6FDfalBEHAV 7, PARBRPBLASB ICE

01H 2)8] (OMFe 1 SiRF) faeRAL. BRB Ae eeefig A GLZZ,

TAGRBH LAE, PERL BHAATE36, 64. 950 AIC, HHORMOARIBETeHEe)

LRFB CUWGELe. FAILUZAEEEe, BRISTPIT ZK

HBA015OER2EER OPEDUYTen SAVUEEEHid AL7Ee

WWE FAPESEEK (HSDTLL, HWON47)aELa, BEER TD

ithCAMEZeAY YC(EARLMLvy SR ONMEBTETO7e. FMEA 195°C C6057 fi]

FTAAB, 0. LIBRE DTLHF—-22.4L FG (Novozymes A/S, Bagsvaerd, Denmark)

He SYPCWPLe, FPARCHEIEL, 85°C COMEPAIRSEe, ATH

DEC, TRCOVULYPFVE— 25°CCELTS.

2. aTITI

SyPraAAC ARRehDee, SE, A ARK PERRINEEREth DTEL

OCTor. KASBILL O5CCIFREEDOMDDaeLIa, HF

VATILSIL—LIE (BARRE. QOVITHLYOWEL, HAARISTEFL

FCA,EESIELe, PROFIL5 50°C CRABER MIELic. FT

VAPEREZE 38PILISRICEO ATLe: OEa— (AKatHLS+ HL

WhG+ OALARME + KOSEE), Dyshld, H2ESiFOELCHU PU VayPURYYIe

VPROBt, 6 2OnmOYFe CURIEEFELe.

FSJ WEREIATAehIDT EPSSBABE (L-8500, A XZ High-Techn

ologies Corporation)%FAV 72HEChS=LERUYRUIRIEITLOWELIE, LUPE

TUUSHELROL,

SAB ALILBligh and DyerMBP(Bligh and Dyer, 195HIZKOHHHIL7. ABNMeHL

(XDB-WAXfused silica capillary columnff& OAAYAVbYF7(HP-6800, Hewlett

  

 

—Packard, Yokogawa Electric, Tokyo, Japan)27>}Av YCIBIGEL7Z. FRB’ OHAIE

wa 7aelhTDT bakseta(baee Catroscan TH-10 TLC-FLD Analyzer, latron

laboratorics Inc., Tokyo,
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Japan)AU CHEAT L7Z.

PBRTR, BRED ISLOREMFA ILLSULT, JRORAMAAR&BO

HL, PPELO% AWEVUCEL AN7ELfe, 4 MOWEL, Nw bh

VUYRUEAYYYCHALE.

[0023] 3. eaMET

&AKFG(AHIePearsonOHW4FRRICLOTERSTOSLEERLE.

BAHOIAOZERARIETD7eDC— FOBELRAIAT(ANOVANSfTo7e. HEA

DERNSTBESILFFR, PLLCAHABALTSSBLE(Scho

ffe’s F) @FAUYCRRELT<. BERR SE (FDOZE, PPPRAGIESR(SGR), falB28 (FE) ,

FFAsttLe, CHSDtkFCCSSOPATHYCORRELe, EPR38 LLogrank}RiE2%

FAV CHERL7c, PIOvySILRETDDSARED FA BAER,

FATTbEEI (Microsoft Cooperation, Redmond, WA)eFAUYT, FERALZe,8

COBER HIF—2Ltweeyby2HHStatcel™ (OMS-Publishing, Saitama, Jap

andAV YCTore,

PXO0.0527ER ZEMYVELTE.

[0024] 4. iit

(1) B&BME

FSCOPEDABREAB]FEL7cMAOMEERART, 0, 36, 64KO95 A AICaHF

OASEZUWGELIE DS, EO APRRITESVCEELIAabAREISEO7E(PKO.

05), 95H A OMERPEICOVYTHU YTALOPERBEDPI, SGR, FE, HSIOVEFPR IT

FOV VCDREITRD DA7EDOK(P<0.05), HEIM495A AOBMOMAOLS

Meat, ahaLAELSARAERIC, AC)GE(75.5-76.0%), FL>787(20. 1-

20.9%). FHHBA (2.5-2.9%), PRGI1.4-2. 1%) ICSU VCHA72 FEITFRM DIUIEDOLE

°

[0025] [#5]
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SrlBRBel $5
 
 

 
 

LFK100

SHERAIA Cg)

JCA BORE )
 

  
 

 
 
 
 

37°72. 1920.83*73. 767172.

 64.5043. 

 
 
 

 

 

Ebte BaiBE (SGR)
(H)

AESae (FE)

APPA=Ek (HS 1) . .

01% 3,060.

+£0.02" ¢0. 86-£0.
+£0.13 0.870.11* 
 

 
   SRR (hk) 98.5020. 71°, 99.5040. 7111°) 997, 5040. 71798. OOr0. 97.0041. 41 7: 99. 5020. 
ASHER(Fl) = BeheINS/eRe
FESS REE (SGR) = [ln eAED -1n (HERATAAD 1 / BB x 100
Bal52 (FE) = HeeOiee/eePR
FFISte HS!) = APRSS/S x 100
SiltHetRees
EISO TH ER FROOCORSERIIILABE AY (P<0. 05)

[0026] (2) 738i

9A AOAMBOMATOFFEROFvse the HE2MEAT L7c (G26). LFK LOOHF2

KR< ToAGREEDBDfhPOTySetheHERRFLme/ke)bhPCa), LFK1O

OFFERS AGREEDFEHERE PODySRE IL310mg/ke~120mg/kgCdO72, LFK

LOOKOADih AMOFKHERD7ySIREILENCAmg/kg, 1800mg/kgCH)

IhoEEORHE A CIL, 1HFLO IK< 220mg/kgCwHo7e,

VICI, RET ySTERILAPHERD POTySAEAFG BAIRRAOR, FyRD

flALYeBEIIEOFAARLZe.

(3) REARSA AIOSC

FFIAHAR IL6 DO GARAIT HSV VY CIKE/AVETACa), RHABEANAS{PD

bared»7e (P12). KAUIL, BABE ROOT S85IACIBeGZPePro fer

LRATDEDCHS,

[0027] [x6]
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[0028]

[0029]

L0030]

[0031]

SER TROMAD iL SHR) RUSRAS RHE O Oy RRS (me/ke, dry basis) 

 

Ex Eee fal 3
ay RAIL LFK7 LFKI5 LFK30 LFK46 LFK100

Ko 75. 5 75. 8° 75.5% 75.6% 75.5 # 76. 0°

HBA LAA 90.4 20.67 20.6 20.9 20. 8? 20.1?

#H NS AG 2.9% 2.5? 2.5? 2.6% 2.73 2.53
feat 12 2.12 1.73 2.02 1.9? 1.4?

— PvE
HBA ND ND ND ND ND 1
Ht 220 * 420° 340° 380° 350° 1800 ° 

Sith <n = two dietary groups, each containing pooled sample of 15 individuals)
APIO BUCA CREAOM CHERIK ASS HY CPO. 05)
Du RastARORA IRRIA mg/kg
ND: wes

< Feefai] 1 >

PAROALAICAAEBLEFSfaDFARIE0%, 7%, 15%, 30%ASEHZI—

Te SiRETEKOSD) CFA7filB92 A PARRSAESMRToe, Iv

b>OFT»FateEVE EAVL-CAVIOS, 184, 238, 444mg/keCdo7e, ABRTR

SAREEOEMO Ah OTySetheERRHRFRCL mg/k@bh PBCtro7eds, HER

CLAYTSSLOTSOHAINEFR CT 490mg/kg ~2400mg/ke (CHINL, BeBe

28 (213) H1&FL7.

< FetiseBi] 2 >

YEAS HOODSVITAEIBETSBelBLOF0990%, 15%, 100%FATSSL (Shae

BAOLPEKDOOD) CEPAcfE95 A AERSAESRATOE, FU CIE, 15

% [EL OACULESRICBRITE, 100% (HALBABECITA HAZE

PME ARM ALPDSA724).

< SESE3 >

Ti. WEAK POTDUICRL, FeEOESTSiEEOLA270%, 15%, ELT

LOO%[RT vaRAYYSSE (LEK) CeefilBb75 A PALASAESAReT

Die, CORR, UVPALORCORA ICIEDLBIVG, AATSIREPRETA

ZEICLOGEDAVIES VY SRAYTSSL (LER) EFAAERBRBE LTCIEOME

REZATSIEAHl o7e(15).,

PESELOAI Ay EME

AFEWILEO, ARIOAARSEASRELTHill R72<EA PSTEDS CRSA, HTLV
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DIVESNTWREGERSTOA EDS CES, HERAETASBelBSESEL

EYSINTOE, AFROMEZROILPAGO OIAVICDS, AEHITLOATSARIAL

CHBCRAREPSEARETEOALDSCES,
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[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

aa ok 7)iDE

Ba BPOR LYANTYROEREILBELCAATSEV EBBCho, PPKTE

LUCIMREBRALIEDSY STSEW ICLERMETfilBf,

PUIBLOPLASTICeoSIOETEK HAASETLCPLRLefiBPCd2 TT,

DAESSELTIREDELIASSEA TECERAIBETSSAROFBf

WARISLICAATSDS, AE2IMPOR. FRR AIVIEAEY3 HERD) BeREST

Ly, SheWRTG)ZeJLT)RICLORRY CHESNICHOCeoSatRA 1 MIke

falP,

SREPRASLICAATSDS, SREPRE LICL EITLOT Vp GALES250mg“keg

ARREBLPCRLebDOCSfieRIAL, 2ILIOFHP HY,

SRERELICASSSEED27S7YR DP 5OHLAEFA GILREMET

Dag17eV LAV YSAAOfHf,

felBLAS8HA Bal BbCdDpeRAL ZRV LEU YPALA OPABL.

MERRIELICASSSeBLOFLASTYRELTHY GOLERBEFS,

AESTLEARELTHY SIEICLASIEOKEEONGFEETSG.

NERALICAYSTTRAMORREELTHOSILERMETS, FRATTON

ATSeELTHAW SIEESRHOMRABOUPHMFSH.

SRRLICAETSDS, DETSeIMAL. FE AVIRASTSReeBT

Ly SRRSEE OD HBR ee [EB] Fp2JB) FPBRITLO BRU Y CHEDIVICEDCeoSiaRA 7MILB

DATLefAEELCHWSEELSMIDKARONEFEMMESSH,

NARLIEAAPADS, SRERALEZEILINIBEAED250meke

ROCRIE BELPICSLIED OCoSiiRAT, 8 MILI PAPEL.

MERELICAASTSERIOSANTYAP 50HREM LA EHV SIEMET

SasTZRVYL IOVSADOAKTSefBELTH SALICKSMIAOMK

RBOU babTSTL,
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AyRRRS(me/%)
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[}See patent family annex.
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date and not in conflict with the application but cited to understand
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documentofparticular relevance; the claimed invention cannot beconsidered novel or cannot be considered to involve an inventive
step when the documentis taken alone
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because they relate to subject matter not required to be searched by this Authority, namely:

2.L| Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
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3. LJ Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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Although the matter common to the inventions according to claims 1 to 11
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(Nippon Nosan Kogyo Kabushiki Kaisha), 4 December, 1986 (04.12.86) and,
therefore, cannot be recognized as “a special technical feature” in the
meaning within the second sentence of PCT Rule 13.2., Such being the case,
it does not appear that thereisatechnical relationship among the inventions
according to claims 1to11 involving one or more of the same or corresponding
special technical features and, therefore, these inventions arenot so linked
as to form a single general inventive concept.

. L] Asall required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

. Asall searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

: L] Asonly some of the required additional scarch fees were timcly paid by the applicant, this international scarch report covers
only those claims for which fees were paid, specifically claims Nos.:

. L] Norequired additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remarkon Protest L|The additional search fees were accompanied by the applicant’s protest and, where applicable,
the payment ofa protest fee.

[| The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
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A. SAORI 427ROO (PTOI CI PC) )

Int.Cl. A23K1/10(2006. 01) i, A23K1/18 (2006. 01) 4

 
     

 
 
  

 . fA ATI ea

Re fokaRAS (ERROR CI PC) )

Int.Cl. A23K1/00-3/04, A231.1/33

   
 
  

  
        

   
  LARLISOSBCH

AEA PAAR
AMEAAAW

AE) FAP RGRA
EPR E

   
     

      
           coor8s 060000 >}HyHytyheTERTTLTT       

       
       

   
  

 
    
 

   
 

 
 

C. Bowe 4 LPR OILS SCH 
   
 

BESS
Hh RO ROMPRES OL ei CORESSeORAR MKOMAOR A

  
   

    
  
     

  

JP 61-271653 A (A ABEPETARRFE) 1986.12.04, 423C (77|1-8, 10, 11

TU—-*L)

JP 8-322474 A (foc 3638) 1996.12.10, 23C (Vr 2 U—7EL)

JP 56-64767 A (KUT PH ATYYt KIVA ERI T)

1981. 06.02, 423 & DE 3038190 A & NO 803050 A & SE 7908433 A

Po SFY hr SUHSMeSR,
  

 

  
IMO AF AY DBILAR & AvieSK

REC BUELO dh SCHRShae < . CARAERRTAK (T | GRR AYRASESE AR ICR SAUICRCh TO
HE PITSbOCZ < . FRAO RPEI

S HORAABIT EE7RETCh SOS. BREA FEDOICS|ADVSEO
bo IX] BUCRH Oh ARHCho Ct, SRROSCHA

HEELS 4B SCHRTLDSOR OFEIT ORESTUEREDS TRV EB A BINA SMO

 
  
 
   

  

 
 
 

 
     

           
    

 
      ailOo SES            

 
   

     troy,  
 

 ct
 
    
  

 
 

72 TRA HEAL DH Te hte al AA PY | BEC RIED dDIHRChoo C, WRKCHR E fhm 1 LL
kLoxRme oO, S¥#Ricb oC AHA CH SMStic

1. Briceket 42cm ko CERMEBRV ERB ZONA LO

tACHEO TROL SH TR)mere Ro 3 YU 3

      
    

 
 

 
   

      aNIDfe    
         

 
      

    
   

     
        gdth          

  
 

  
  

    

    
 

   
  
  

   
  

 
       

Pegi : APTRIFSEAET (HEDLOD & SIRE)El RR aE ns —Hi AES10 0— AAT
RORatt B78 SERBS O38-3581-1101 AR 3237
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El WSSae ARHPCTY/YIP2007T/073 669

< (iE & ) BuSO bah Sav SciAKCAR Ii, Reo MODERNE = RFA, LON 4mM

     
  

  
   
 

     
 

 
 

 
      
  

        

A JP 3-240448 A (PARAAsieenBASEWPIEE) 1991.10.25,ke &
GB 2240786 A & KR 9201478 B

 
BREXPCTYISA/210 GR2“—VOREX) (2007#4A)

RIMFROST EXHIBIT 1055 page 0858

  



RIMFROST EXHIBIT 1055    page 0859

  
  

 
 

 
    mes PCT/YIPZ007T/OT3669
 

    
  

  
      

  
UN ak Oe i © (1SYD 2 ORE)
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LTWALAORR GRIS YO 3 OX)   
  

 
WS ESIC LOECLLOH db 4 L OC OPALERD Fe,

HOD 1 — 1 1 (CRATER (CHUTS BRIA, SERA LIE AAT 2 HBO FYENTE UT
1S] EWSCH OMB, PPS EAM, SHIP61-274653 A (HABELCHMRASH 1
86. 12. 4ICBARAMCWOAZ ES (CHA ELO CAR <. PCTHAI 3S. 2OR2RCCwW5 UF

WUEAIL) Ltd SALZaVY, Kot. APROMPH1— 1 1ICRMARMIA, —KIPGLTLAEO
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  LLTIEST D REBARITARPK ZeTeECitZRRIC ZR <<. EROOAIREAReB CES LD (CER L
TWYZEVY,

        

ADS287BFABee TOCRIAMAT LOC, CORBAeI, SOC O aa AE AT TE ZR GOK
i FZ OC ERK LTE.
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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 ofdisclosure defined in 37 C.F.R. §§

1.56 and 1.97.
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The Commissioneris hereby authorized to charge any required fees or credit any overpayments to Attorney

Deposit Account No.: 50-4302, referencing Attorney Docket No.: AKBM-14409/US-6/CON.

Dated:_June 12, 2014 /J. Mitchell Jones/
J. Mitchell Jones
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METHOD FOR THE PROCESSING OF KRILE

TO PRODUCE PROTEIN, LIPIDS AND CHITIN

The present invention relates to methods for the

processing of krill to produce protein, lipids and chitin.

Krill is a prospective source of food protein and other

practically useful products such as chitin and lipids which
find wide application in different branches of the national

economy -- the food-industry, textile and paint and varnish

industry, in agriculture and medicine.

Known in the art is a method for the production of

a proteinaceous nutritive substance from krill residing in

comminuting and pressing fresh or frozen and then defrosted

krill. The liquid separated during pressing is heated for 10

to 15 minutes at a temperature of 90 to 95°C for coagulation

of proteins contained therein. The proteinaceous coagulate

is separated from the broth by filtration or centrifugation

to produce a mass which is used in the USSR under a trade name

of the Okean protein paste.

A disadvantage of said method for the processing of

krill is loss of nutritive substances, particularly protein,

and an insufficiently full utilization of other components

ef krill. The broth containing a considerable amount of

nutritive substances is not processed and is poured off. The

yield of protein is 35 to 40%. ft should be pointed out that

the Okean paste is a perishable product and should be stored
only when frozen at a temperature not exceeding -18°C for not

more than 12 to 14 months. The thermally denatured protein

contained in the Okean paste possesses low functional properties
(foam—forming and gel-forming properties, a water-holding |
capacity, etc.) which makes its processing and use aifficult.

The cake formed after pressing comprising a portion of the starting
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proteins, lipids and chitin integuments can at present be

processed and used only as feed meal. |
Known in the art is a method for the production of

a protein concentrate from frozen krill kept at a temperature
of -20°C comprising defrostation, comminution of krill,

extraction with isopropanol with subsequent removal of the

solvent, and drying under vacuum at 70°C.

Using the present method a proteinaceous concentrate
is produced with a content of protein of 710 to 775%, lipids

of 0.3%, and chitin of 5.8 to 6.4% (as calculated for dry.

substance). Said method has the following disadvantages.

The use of organic solvent makes the production more difficult.

In addition, the solvent itself and the process fox the removal

thereof may deteriorate the quality of the protein. The protein-

aceous concentrate has a comparatively Low content of protein

and a high chitin content.

It is an object of the present invention to develop

such a method for the processing of krill which would make it

possible to produce protein, lipids and chitin with a high

yield and quality.

The method for the processing krill to produce

protein, lipids and chitin, according to the invention, is

characterized in comprising emulsification of lipids of krill

in an aqueous medium; separation of the emulsion of Lipids

from the krill mass; alkaline extraction of proteins from the

krill mass at a pH of 10 to 12; separation of the protein

extract produced from chitin integuments; separation of protein

from the protein extract.

The invention makes it possible to obtain a protein

product with a content of protein of up to 95% by weight as

Calculated for dry substance.

According to the invention, the first stage of the
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processing of krill provides For extraction of lipids. This
extraction of lipids is effected by. emulsification using
various techniques such as intensive stirring in an apparatus

with a stirrer, or an ultrasonic method. Used as a medium

in which emulsification is conducted is water or aqueous

solutions of salts. To reduce losses of protein in the process

of emulsification the pH of the emulsifying medium should be

maintained within 4.5 to 5.0. In emulsification lipids are

separated with a yield of up to 95% by weight.

The krill after separation of lipids therefrom is

treated with an alkaline solution with a pH of 10 to 12 for

extraction of proteins therefrom. A two-phase system is formed

comprising an aqueous~alkaline solution containing protein,

“and a solid residue containing chitin integuments and other

insoluble substances. The aqueous-alkaline solution containing

protein is separated from the solid residue by filtration or

centrifugation. Protein is separated from the resultant

aqueous-alkaline solution by various mehtods, for example,

by precipitation with alcohol or ultrafiltration, precipitation
in the isoelectric point, or thermal coagulation. The iso-

electric precipitation is carried out by food acids at a pH

of 4 to 5. A curdled, easily settling precipitate of protein is

formed which is separated and washed with 2 to 5 volumes of

water. The washed precipiate is dried. As a resulta product
is obtained with a protein content of up. to 95% by weight as

calculated for dry substance.

Thus, the proposed method for the processing of krill

makes it possible to produce such valuable substances as protein,

lipids and chitin.

The simple technology and the availability of the

reactants used make the process commercially profitable.

For a better understanding of the present invention
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examples are presented below.

Example 1

In an apparatus with a capacity of 10 1 provided with

a Stirrer there is placed 1 kg of krill which is filled with

water and stirred at 1,000 rpm for 0.3 hour. The resultant

emulsion of lipids is separated from the krill mass by

filtration through a stainless steel screen having a mesh size

of 1x1 mm. The krill mass is transferred to the vessel with a

stirrer into which there is added 3 1 of an aqueous solution

of NaOH of such a concentration as to reach a pH of the mixture

of 10 and stirred for half.an hour. When krill is treated

with alkali extraction of proteins takes place. The resultant

extract of proteins is separated from the insoluble residue of

chitin integuments by filtration through a metal screen with a

mesh size of 1x1 mm and centrifuged at 25,000 rpm for 0.15 hour

to remove impurities. To the purified extract of proteins there

is added while stirring a 1-mole solution of HCl to reach a pH

of 4.5, protein being precipitated. The precipitate is left

to settle for 3 hours, thereafter it is separated from the liquia,
washed with 3 liters of water and dried lyophilically. The

protein product obtained in an amount of 50 g is a pale-pink

odorless powder, having a moisture content of 10% by weight and

comprising 858 by weight of protein and 2% by weight of lipids.

The residue of krill produced after separation of

the extract of proteins is pressed to remove moisture and dried

to produce 17 g of chitin integuments.

Example 2

The processing of krill is carried out in the same

manner aS in Example 1, except that emulsification of lipids

is conducted in a 6.15 mole aqueous solution of sodium

chloride at a pH of 4.5. The protein product obtained in an

amount of 54 g has a moisture content of 12% and comprises 80%

b freight £ rote d 3% b eight £ Lipid a 20 £
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chitin integuments.

Examples 3

The processing of krill is conducted in the same

manner as in Example 1, except that emulsification of lipids

is carried out for half an hour, and protein is precipitated

from the alkaline extract by adding thereto a 1 mole solution

of acetic acid. The resultant protein precipitate is washed
with 5 volumes of water to produce 60 g of a protein product

having a moisture content of 8% and comprising 85% by weight

of protein, 5% by weight of lipids and 18 g of chitin integuments.

Example 4

The processing of Krill is carried out in the same

manner aS in Example 1, except that precipitation of protein

from the alkaline extract is. conducted by adding thereto a 0.8

mole solution of sulfuric acid. The resultant precipitate

of protein is washed with 3 volumes of water to produce 54 g

of a protein product having a moisture content of 11% and

comprising 80% by weight of protein and 5% by weight of lipids,

anad 24 g of chitin integuments.

Example 5

The processing of krill is conducted in the same

Manner as in Example 1, except that emulsification of lipids

is conducted in an aqueous solution of saits -- 0.2 mole of NaCl;

0.03 mole of MgClj; 0.01 mole of MgSO,; and 0.005 mole of Caso).
The protein product obtained in an amount of 60 g

has a moisture content of 10% and comprises 82% by weight of

protein, 4.2% by weight of lipids, and 20 g of chitin integuments.
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Liquid, washed with 4 liters of water and dried lyophili-

cally. The protein product obtained in an amount of 50 &

iS a pale—pink odorless powder, having a moisture content

of 10% by weight and comprising 85% by wei ght of protein

. and 2% by weight of lipids.
A The residue of esa produced after separation of

the extract of proteins is pressed to remove moisture and
dried toa produce 1? g of chitin integuments.

Example 2

The processing ot £oko is carried out in the same
Manner as in Example Ll, except that emulsification of li-

pids is conducted in a 0.15 mole aqueous solution of sodium

chloride ata BE of 4.5. The protein product obtained in
an-amount of 54 ¢ has a moisture content of 12% and compris-—

es 80% by weight of protéin and 3% by weight of lipids, and

20 g of chitin integuments.
 

Example 3 ,
krif/

The processing of -+eielL is conducted in the same man-

ner as in Example Ll, except that emulsification of lipids 
is carried out for half an hour, and protein is precipita-

ted from the alkaline extract by adding thereto a 1 mole

solution of acetic acid. The resultant protein precipitate

is washed with 5 volumes of water to produce 60 g of a pro-
tein product having a moisture content of 8% and comprising

85% by weight of protein, 5% by weight of lipids and 18 ¢

 



RIMFROST EXHIBIT 1055    page 0881

4098300

ve Doe

of chitin integuments.

Example 4 .
The processing or Lote is carried out in the same

Manner as in Example 1, except that precipitation of pro-

tein from the alkaline extract is conducted by adding there-

to a 0.8 mole solution of sulfuric acid. The resultant pre~

cipitate of protein is washed with 4 volumes of water to

produce 54 g of a protein product having a moisture content

of 11% and comprising 80% by weight of protein and 5% by

weight of lipids, and 24 g of chitin integuments.

Example 5
krill

The processing of -eie:t is conducted in the same

Manner as in Example 1, except that emulsification of li-

pids is conducted in an aqueous solution of salts -~ 0.2 mole

of NaCls 0.03 mole of MgCla3 0.01 mole of MgSO, $ and 0.005

mole of CaSo,, -

The protein product obtained in an amount of 60 ¢g

has a moisture content of 10% and comprises 82% by weight

of protein, 4.2% by weight of lipids, and 20 g of chitin

integuments.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A method for the processing of krill to produce

protein, lipids and chitin which comprises emulsification of

lipids of krill in an aqueous medium; separation of the

resultant emulsion of lipids from the krill mass; alkaline

extraction of proteins from the krill mass at a pH of 10 to 12;

separation of the alkaline extract of proteins from chitin
integuments; separation of protein from the alkaline extract.

. 2. A method as claimed in claim 1, wherein emulsifi-

cation is carried out in the presence of mineral saits.

3.- A method as claimed in claim 1, wherein emulsifi-

cation is carried out at a pH of the medium of 4.5 to 5.0.
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 Declaration of Dr. Jeff Moore in Support of Inter Partes Review of U.S. Pat. No. 8,278,351 (“Moore”)

Declaration of Dr. Jeff Moore in Support of Inter Partes Review of U.S. Pat. No. 8,383,675 (“Moore”)

Declaration of Dr. Richard van Breemen in Support of Inter Partes Review of U.S. Pat. No. 8,278,351 (“Van Breemen”)

Declaration of Dr. Richard van Breemen in Support of Inter Partes Review of U.S. Pat. No. 8,383,675 (“Van Breemen”

Declaration of Dr. Shahidi submitted curing inter partes reexamination of parent patent U.S. 8,030,348 (Shahidi
Reexam. Decl.”)

Declaration of Dr. Shahidi submitted curing prosecution of parent patent U.S. 8,278,351 (Shahidi ‘351 Decl.”)

Declaration of Dr. Suzanne Budgein Support of Inter Partes Review of U.S. Pat. No. 8,278,351 (“Budge”)

Declaration of Dr. Suzanne Budgein Support of Inter Partes Review of U.S. Pat. No. 8,383,675 (“Budge”)

Declaration of Dr. Thomas Brenna in support of Inter Partes Review of U.S. Pat. No. 8,278,351

Declaration of Dr. Thomas Brenna_in support of Inter Partes Review of U.S. Pat. No. 8,383,675

Declaration of Dr. Thomas Gundersen submitted during inter partes reexamination of parent patent U.S. 8,030,348
(“Gundersen Decl.”)
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 Declaration of Dr. Tina Sampalis submitted during inter partes reexamination of parent patent U.S. 8,030,348
{Sampalis”)

Declaration of Dr. Van Breemen submitted during Ex parte Reexamination of the ‘351 patent (Van Breemen ‘351
Reexam. Decl.”

Declaration of Dr. Van Breemen submitted during Inter partes Reexamination of the ‘348 patent (Van Breemen ‘348
Reexam Decl.”

Declaration of Dr. Yeboah submitted during inter partes reexamination of parent patent U.S. 8,030,348 (“Yeboah
Reexam Dec!.”)

Declaration of Dr. Yeboah submitted during prosecution of parent patent U.S. 8,278,351 (“Yeboah ‘351 Dec!.”}

Eichberg, “Lecithin — It Manufacture and Use in the Fat and Oil Industry,” Oils and Soap 51-54, 1939 (“Eichberg”}

Expert Witness Report of Dr. Theodore Welch submitted in relation to ITC Investigation No. 337-TA-877 (“Welch’}

Farkas, Composition and Physical State of Phospholipids in Calanoid Copepodsfrom India and Norway, LIPIDS, Vol.
23, No. 6 (1988)

Final Prospectus dated May 11, 2001 (“Final Prospectus”)

Fisheries Agency, General Report on Research and Development of Techniques in Processing and Utilization of
Marine Products, Chapter 6, Development of technology for recovery of valuable substances (astaxanthin) from krill,
by Takao Fujita, pp. 273-307 (March 1985); Japanese language document
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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) 2014-01-14

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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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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Folch,et al., A Simple Method for the Isolation and Purification of Total Lipids from Animal Tissues. J. Biol. Cnem.,
226, 497-509 (1957)

Grant of Request for Ex parte Reexamination of the ‘351 patent

Grit et al., Hydrolysis of phosphatidylcholine in aqueousliposome dispersions,Int. J. Pharmaceutics 50:1-6 (1989)

Hendersonetal., Lipid Composition of the Pineal Organ from Rainbow Trout (Oncorhynchus mykiss), Lipids, Vol. 29,
No. 5, pp. 311-317 (1994) (“Henderson ”)

Herman and Groves, The Influence of Free Fatty Acid Formation on the pH of Phospholipid-Stabilized Triglyceride
Emulsions, Pharmaceutical Research 10(5): 774-776 (1993)

Itano Refrigerated Food Co., Ltd., Bio & High Technology Announcement and Natural Astaxanthin & Krill Lecithin, pp.
1-16 (on or before December 28, 1994) (‘Itano”)

Johnson and Lucas, Comparison of Alternative Solvents for Oils Extraction, JAOCS 60(2):229-24? (1983)

Le Grandoiset al., Investigation of Natural Phosphatidylholine Sources: Separation and Identification by Liquid
Chromatography -Electrospray lonization-Tandem Mass Spectrometry (LC-ESI-MS2) of Molecular Species, J. Agric.
Food Chem., 57, 6014-20 (2009) (“Le Grandois”)

Lin et al., Effect of Dietary N-3 Fatty Acids Upon the PhospholipidMolecular Species of the Monkey Retina, Invest
Ophthalmol Vis Sci. 1994:35:794-803

Medina et al., C Nuclear Magnetic Resonance Monitoring of Free Fatty Acid Release After Fish Thermal Processing,J.
Amer. Oil Chem. Soc. 71(5):479-82 (1994)

October 24, 2012 Office Action, ‘675 patent
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 Office Action dated January 5, 2012, ‘351 patent

Provisional Application No. 60/307 ,842 (Priority documentfor the ‘351 patent)

Supplemental Declaration of Bjorn Ole Haugsgjerd submitted during inter partes reexamination of parent patent U.S.
8,030,348 (“Haugsgjerd ‘348 Supp. Decl.”)

Supplemental Declaration of Dr. Earl White submitted during inter partes reexamination of parent patent U.S.
8,030,348 (“White Supp. Reexam. Decl.”}

Supplemental Declaration of Dr. Earl White submitted during prosecution of parent patent U.S. 8,278,351 (“White
Supp. Decl.”)

Supplemental Declaration of Dr. Thomas Gundersen submitted during inter partes reexamination of parent patent U.S.
8,030,348 (“Gundersen Supp. Decl.”}

Suzuki, T. and Shibata, N., “The utilization of Antarctic krill for human food,” Food Rev. Intl, 6:1, 119-147 (1990)
(“Suzuki”)

Takahashiet al., Compositional Changes in Molecular Species of Fish Muscle Phosphatidylcholine During Storage,
Bull. Fac. Fish. Hokkaido Univ. 37(1), 86-84 1986.

Takahashiet al., Molecular Species of Fish Muscle Lecithin, Bulletin of the Japanese Society of Scientific Fisheries 48
(12), 1803-1814 (1982)

Takahashiet al., Prediction of Relative Retention Value of the Individual Molecular Species of Diacyl Glycerolipid on
High Performance Liquid Chromatography, Bull. Fac. Fish. Hokkaido Univ. 38(4), 398-404. 1987

Tanaka, Biosynthesis of 1,2-dieicosapentaenoyl-sn-glycero-3-phosphocholine in Caenorhabditis elegans, Eur. J.
Biochem. 263, 189+194 (1999)
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Tocher, Chapter 6, Glycerophospholipid metabolism, Biochemistry and molecular biology of fishes, vol. 4, Hochachka
and Mommsen(eds.)(1995}

Watanabeetal., Effective Components in Cuttlefish Meal and Raw Krill for Improvement of Quality of Red Seabream
Pagrus major Eggs, Nippon Suisan Gakkaishi 57(4):681-694 (1991 ){“Watanabe”)

WHO NewsandActivities, Bulletin of the World Health Organization, 73(4), pp. 547-51 (1995) (“WHOBulletin”)
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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) 2014-01-14

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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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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(54) PROCESS FOR LIPID EXTRACTION OF AQUATIC ANIMAL
TISSUES PRODUCING A DEHYDRATED RESIDUE

(57) The procedure includes the suspension of freshly collected material in an equal volumeof acetone underinert gas
atmosphere. Lipids are extracted by successive acetone and ethanol treatments. The procedure produces two lipid
fractions and a dry residue enrichedin protein and other material insoluble in organic solvents. Recovery oftotal lipids
is comparable or superior to the Folch et al. (1957) procedure. It has been tested with knill, Calanus and fish tissues.
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TITLE OF THE INVENTION

PROCESS FOR LIPID EXTRACTION OF AQUATIC ANIMAL TISSUES

PRODUCING A DEHYDRATED RESIDUE

FIELD OF THE INVENTION

The presentinvention relates to a methodforlipid extraction of

animaltissues andto thelipid and dry residue fractions obtained therefrom.

More particularly, the present invention relates to a lipid extraction method

using krill, Calanus andfish tissues as starting material.
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SUMMARYOFTHEINVENTION

Extraction process

Fresh (or frozen) material (Euphausia pacifica and other species) is
suspended in cold acetone for a given period of time at low temperature (5°C or
lower). A ratio of krill-acetone 1:6 (w/v) and an incubation time of 2hin acetone
were found to be optimal. Altematively the material can be kept in an equal
volume of acetone at low temperature for long periods of time (months) under
inert atmosphere. The size of the material is an important factor for the
penetration of acetone. Indeed,it is preferable to grind material with dimensions
Superior to 5 mm before getting it in contact with acetone. The suspension is
swirled for a short period of time (about 20 min) after acetone addition. After
filtration on an organic solvent resistantfilter (metal, glass or paper) the residue
is washed with two volumes of pure acetone. The combined filtrates are
evaporated under reduced pressure. The water residue obtained after
evaporation is allowed to separate from the oil phase (fraction I) at low
temperature. The solid residue collected on thefilter is suspended and extracted
with two volumes (original volume of frozen material) of 100% ethanol. The
ethanolfiltrate is evaporated leaving a second fraction of lipids (identified as
fraction tl).

Variations of the process
Variable volumes of acetonerelative to the levels of sample can be used.

. tt is also applicable to the volume of acetone used to wash andto the volume of
ethanol used to extract. Incubation times in solvents may vary. Particle size affect
the recovery of lipids and the material could be ground in various sizes of
Particles, depending on the grinder used. Temperature of the organic solvents
and temperature of the sample are not critical parameters, but it is preferable to

_ be as cold as possible.
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Methods .
To comparethe efficiency of the extraction process, a classical technique

(Foich et al. 1957) implying chloroform and methanol was applied to krill. This is
the standard of reference for the efficiency of the extraction process. Lipid
recovery was estimated by suspendinglipid fractions in small volumes of their
original solvents and measuring by gravimetry small aliquots after evaporation.

To analyze lipid composition, small aliquots of the various extracts were
loaded on silica-gel plates and fractionated by thin layer chromatography, TLC
(Bowyer et al. 1962) with the following solvents. Neutral lipids: hexane, ethyl
ether, acetic acid (90:10:1 v/v) and phospholipids: chloroform, methanol, water
(80:25:2 v/v). Fatty acid composition of E. pacifica was analyzed by gas liquid
chromatography, GLC (Bowyeret al. 1962) including some modifications to the
original technique: 1h at 65°C instead of 2h at 80°C, three washes with hexane
instead of two and no washwith water.

The dry residue is wetted with ethanol to facilitate a progressive
rehydratation of the proteins.

To getrid of traces of organic solvents,lipid fraction | and I! are warmed
(60°C for fraction | and 70°C for fraction Il) for 5 min underinert atmosphere.

3
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Applications .
Thedifferent fractions (oil, proteins, and others) of aquatic animal biomass

extracted by the current procedure could be used in manyfields:

1-Aquaculture

As mentioned in results, fatty acids 20:5 (eicosapentaenoic acid) and 22:6
(docosahexaenoic acid) are found in high concentrationsin krill, Calanus, and
fish. Farming fish on high quality marine oils rich in docosahexaenoic and
eicosapentaenoic (EPA) acids is an efficient means of delivering these essential
nutrients in human diets and alsoefficiently exploiting a strictly limited marine
bioresource (Sargent 1997). Krill may be used as food supplementfor fish and
shrimp (Sargent 1997) becauseofits capacity to improve growth and survival
capacity against diseases (Runge 1994), as pigmentation enhancer for
omamental fish species and asstarter diet for marine and fresh water species
(Prawn Hatchery Food 1997).

2-Nutraceuticals

Considering the beneficial effects of omega-3 fatty acids, the marineoils
from krill, Calanus and fish could be used as dietary supplements to humandiet.
22:6 n-3 fatty acid is essential for proper developmentof the brain and the eye
(Sargent 1997).The beneficial effects of n-3 polyunsaturated fatty acids in

_feducing the incidence of cardiovascular disease by lowering plasma
triacylglycerol level and altering platelet function towards a more anti-atherogenic
state has been reviewed (Christensen 1994). Also, dietary krill oil, like fish oil,
can suppress the development of autoimmune murine lupus: EPA substitutes for
arachidonic acid, a substrate for cycloxygenase thereby reducing the production
of prostaglandins (Chandrasekar 1996). The effects of dietary supplementation
with w-3 lipid-rich krill oil includes decreased expression of TGF,in kidneys and
of the oncogene-c-ras in splenocytes (Chandrasekar 1996). Krill oil has
beneficial effects on life span and amelioration of renal disease similar to those
previously descnbed in studies with fish oil (Chandrasekar 1996).

3-Animal food

Feeding the animals with omega-3 fatty acids may increase the level of
unsaturated fatty acids and decrease cholesterol levels of meat. This property is
exploited in the poultry industry to improve the quality of eggs. Calanus, in
particular, is a full of promise ingredient of domestic animal's food (Runge 1994).

4-Cosmetic industry
Calanusis used for the production of moisturizing creams (Runge 1994).

§-Medical applications

Krill may be used as a source of enzymes for medical application like the
debridementof ulcers and wounds(Hellgren 1991) orto facilitate food digestion.
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Finally, these marine products are also rich in liposoluble

vitamins A, D, E and K and carotenoids that are extracted with lipids. The

chitin ofkrill and Calanus could be exploited to protect plants against fungi.

Also, marine oils contain unidentified antioxidants which may have potential

therapeutic properties.

Other objects, advantages and features of the present

invention will become more apparent upon reading of the following non-

restrictive description of preferred embodiments with reference to the

accompanying drawing which is exemplary and should notbe interpreted as

limiting the scope of the present invention.
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DESCRIPTIONOFTHEPREFERREDEMBODIMENT

Results

Note on experimental conditions

The lipid extraction with acetone, then ethanol is practicable under
different experimental conditions, as mentioned on page 4 of this document
(variation of the process). Moreover, the majority of data shown in this document
are from experiments made with sample-acetone ratio of 1:9 (w/v) incubated
overnight at 4°C and with sampie-ethanol ratio of 1:4 (w/v) incubated 1h at 4°C.
In addition, no material has been ground in most experiments. Only later, tests
have been madeto standardize the method for extraction of lipids with acetone,
then ethanol. As shown in Figure 9 and 11, it appears that optimal ratios of
sample-solvent are 1:6 (w/v) for acetone and 1:2 (w/v) for ethanol. Figure 10 and
Figure 12 show that optimal incubation times are 2 h for the first solvent and 30
min for the second. Grinding has been experimented andit is clear that solvents
have a better impact on ground material, as shown in Table 5. Then,
experimental conditions are specified for each experiment.

Diagram 1 illustrates the procedure of lipid extraction from frozen krill
which is the same used with dry krill and other fresh species as Calanus,
mackerel, trout and herring.

interpretation ofresults

Table 1 shows that higher leveis of lipids are extracted by acetone
followed by ethanol as compared to the classical procedure of Folch et al. (1957).
The same information is found in Table 5 conceming another krill species
(Megayctiphanes norvegica). Back to Table 1, one can see that the combination
of acetone and ethanol as a single step did not improve the extraction process.

Table 2 shows the results of lipid extraction from frozen Euphausia
Pacifica, a species of krill from Pacific Ocean. Assuming an eighty percent
content of water, the lipid content is comparable to dry krill as shown in Table 1.
Samples of E. pacifica incubated in different ratios of acetone at 4°C for 112 days
have been inoculated on NA medium containing Bacto beef extract 0,3%, Bacto
peptone 0,5% and Bacto agar 1,5% (Difco 1984) then incubated at room
temperature or 4°C for 18 days. No significant bacterial growth was observed at
a ratio of 1 volume of acetone per gram of krill. At higher proportions of acetone
(2 volumes and 5 volumes), there was no bacterial growth at all, which means
that acetone preserves krill samples. Acetone is known as an efficient
bactericidal and viricidal agent (Goodmanet al. 1980).

Tabie 3 shows the yield of lipids from M. norvegica. The percentage of
lipids is lower (3,67 %) than for E. pacifica (4,04 %) shown in Table 2. These
variations can be attributable to the season of catch.

Table 4 shows the krill composition obtained from experiments 3 and 4
with frozen E. pacifica (Table 2). One finds about 83% of water, 4% of lipids and
12% of dry residue.
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Table 5 shows the influence of grinding on the efficiency of extraction of
M. norvegica lipids. These extractions were carried out under optimal conditions
and show the definite advantage of the procedure over the classical method
(4,46 % versus 3,30 %). It also shows that grinding may be an important factor
whenthe speciesis large (4,46% versus 3,53 %).

Considerable quantity of lipids were obtained from Calanus (Table 6).
Some variations in Calanus species composition may explain the variations
between experiments 1 and 2 (8,22 % and 10,90 % offresh weight).

When the technique was applied to fish (mackerel) peripherai tissues
(mainly muscles) or viscera, an amount oflipids was extracted (Table 7) but it
appearedless efficient than the classical method since extractions of the residue
with the latter technique allowed us to recoverless lipid. Overall, our technique
would allow us to exploit parts offish that are usually wasted after the withdrawal
of fillets of the fish or lipid extracts from fishes not used for human consumption.
Those fish tissues not used after the transformation of the fish for human

consumption could be stored in acetone, then lipids could be extracted with our
process. Extraction of lipids from trout and herring were carried out in parallel
with the classical method. Results appear in Table 8 and 9. The yield is not
significantly different for the viscera whereas with peripheral tissues (muscles)
the classical technique is superior (14,93 % versus 6,70 %). Technique using
acetone followed by ethanol for trout and herring (and maybe for other species)
seems applicable as well as for mackerel. Table 11 shows the suggested
procedure for lipid extraction of aquatic animaltissues.

Figures 1 to 4 show chromatograms of fatty acid composition of E.
pacifica lipids. On each of them, high proportions of 20:5 and 22:6 fatty acids
(characteristic of marine oils) are noticeable and represented by two distinct
peaks. The concentration of the sample on Figure 4 was lower than the others,
so the peaks don’t have the same amplitude. With retention times and amounts
gave by the chromatograph, identification and compilation of the majority of the
fatty acids have been done (see Table 10).

Figures 5 to 8 (TLC) show a higher proportion of neutral lipids as
compared to phospholipids in marine oils.

Theinfiuence of incubation time on the efficiency of the acetone to extract
lipids from E. pacifica is illustrated in Figure 9. Extraction is already completed at
2 h. With this time, we proceeded to determine the influence of the sample-
acetoneratio (Figure 10). Results show that a ratio of 1:6 (w/v) produce the best
yield. The secondlipid extraction is carried out with ethanol. The incubation time
in this solvent should be at least 30 min as indicated by the results of Figure 11.
The volume of ethanol does not appear to be critical since the same yield was
obtained with different volumes of ethanol.

4
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One of the inventors, Mr Adrien Beaudoin, has tasted the different lipid
fractions. No side effect was observed. The fraction | has the taste of the cod
liver oil and the insoluble material tasteslike salty shrimps.
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DIAGRAM 1. KRILL LIPID EXTRACTION PROCESS

 

e Starting material 000 Ka fresh krill

e Acetone extraction 6 OOO L
(overnight)

Filtration and washing with acetone 1 000 L-2 000 L recycling
(vacuum)

« Evaporation

e Ethanol extraction 2000L

e Filtration recycling

e Evaporation

Weaght ofkril ol: 40kq(100bes)
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Exp. No. Technique Yield (%) Total (%)

1- acetone ” 8,00
ethanol ») 7,60 45,30

2- ” 19,70
6,90 25.50

3- " 8,15
11,20 19,55

4- " 6,80
13,60 20,40

X=20,49
o® 3,95

Chior : MeOH ° 15,50

" 14,90

x=15,20
o= 0,30

7- Combined acetone-ethanol ® 14.30

 

Determinationsin triplicates (variation < 5 %).
*) -Extraction made with a sample-acetoneratio of 1:9 (w/v), no incubation.
») Extraction made with a sample-ethanolratio of 1:4 (w/v),

incubated 1 night at 4°C.
° :Folch et al. 1957
% -Extraction made with a sample-acetone-ethanolratio of 1:5:5, no incubation.

\o
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TABLE 2. EXTRACTION OF FROZEN KRILLLIPIDS(E. pacifica)
 

Exp. No. Technique Yield (% Total (%) ~

1- acetone ® 2,26
ethanol ° 2,14 4.40

2- " 2,25
1,13 3.33

3- ” 271
1,80 450°

4- “ 2,94
1,45 4,39°

5- " 2,44
1,43 3,37

6- " 2,54
1,23 3,77

7- " 2,58
1,46 404

8- " 2,48
1,39 3,87

9- ” 2,46
1,72 418

X=4,04
o=0,34

 

Deterninationsintriplicates (variation < 5 %).
*) :Extraction made with a sample-acetoneratio of 1:9 (w/v),

incubated 1 night at 4°C.
») Extraction made with a sample-ethanolratio of 1:4 (w/v), incubated 1h at 4°C.
°? :See Table 4 for total composition.

YH
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TABLE 3. EXTRACTION OF FROZENKRILL LIPIDS

 

(M. norvegica)

Exp. No. Technique Yield (%) Total (%)

1- acetone ® 1,82
ethanol” 1,82 3,84

2- " 1,15
2,35 3,50

3. " 1,68
2,19 3.87

x=3,67
o=0,15

‘ Determinationsin triplicates (variation < 5 %).
*) : Extraction made with a sample-acetone ratio of 1:9 (w/v),

incubated 1 night at 4°C.
*) Extraction made with a sample-ethanolratio of 1:4 (w/v), incubated 1 h at 4°C.

\2
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TABLE 4. FROZEN KRILL COMPOSITION (E.pacifica)
ona fresh weight basis

Exp. No. Lipids Insoluble material Water

3- 4,50 12,50 83,00

4- 4,39 11,50 84,11

x=4,44 X=12,00 =83,55
o=0,05 o= 0,50 o= 0,55
 

Determinationsin triplicates (vanation < 5 %).
Experience numbers refer to Table 2.

IB
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TABLE5. INFLUENCE OF GRINDING ON EXTRACTION OF FROZEN
KRILL LIPIDS (M. norvegica)
 

Exp.No. Technique Krill ground before 1“extraction Yield (%) Total (%)

1- acetone ® yes 3,10
ethanol ” 1,07 4,17

2- " no 2,14
1,39 3,53

3- ” yes 3,32
1,14 4,46

4- Chior : MeOH ° yes 3,30

5- " yes 3,26

ee

Determinationsin triplicates (variation < 5 %).
*) -Extraction made with a sample-acetoneratio of 1:6, incubated 2 h at 4°C
») Extraction made with a sample-ethanolratio of 1:2, incubated 30 min at 4°C.
° :Folch et al. 1957.

14
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TABLE 6. EXTRACTION OF FROZEN Calanus LIPIDS
(Calanus sp.)
 

Exp. No. Technique Yield (%) Total (%)

1- acetone ® 6,18
ethanol » 2,04 8,22

2- " 8,64
2,26 10.90

X=9,56
o=1,34

eee

Determinationsin triplicates (variation < 5 %).
*) Extraction made with a sample-acetoneratio of 1:9 (w/v),
») incubated 1 night at 4°C.

) -Extraction made with a sample-ethanolratio of 1:4 (w/v),
incubated 1h at 4°C.

\S
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TABLE 7. EXTRACTION OF FRESHFISH.LIPIDS (Mackerel)

Exp. No. Technique Yield (%) Total (%)

1-viscera acetone ® 6,11
fish 1 ethanol °) 0,59 6,70

2-tissues ” 3,78
fish 1 0,91 4,62

3-viscera ” 10,46
fish 2 0,57 11,03

4-tissues ” 6,65
fish 2 1,41 8,06

§-viscera " 8,39
fish 3 0,66 9,05

6-tissues " §,27
- fish 3 0,97 6,24

7-viscera " 8,47
fish 4 0,69 9,16

8-tissues ” 8,40
fish 4 1,02 9,42

9-viscera Chior.MeOH ° 0,52
fish 1

10-tissues " 1,45
fish 1

 

*) Extraction made with a sample-acetoneratio of 1:9 (w/v),
incubation time:

-fish 1 viscera: 4h, fish 1 tissues: 23h
-fish 2 viscera: 23h45,fish 2 tissues: 45h30
-fish 3 viscera: 8 days 2h20,fish 3 tissues: 8 days 22h30
-fish 4 viscera: 17 days 23h,fish 4 tissues: 18 days 2h25

+) -Extraction made with a sample-ethanolratio of 1:4 (w/v), incubated 1h at 4°C.
° -Folch etal. 1957.

\6
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TABLE 8. EXTRACTION OF FRESHFISHLIPIDS (Trout)
 

Exp. No. Technique Yield (%)

1-viscera acetone ” 34,70
ethanol ”) 2,18

2-tissues ” 5,53
1,17

3-viscera Chior:-MeOH °

4-tissues ”

Determinationsin triplicates (variation < 5 %).

Total (%)

36,88

6,70

39.8%

14,93

*) Extraction made with a sample-acetoneratio of 1:9 (wiv),
incubated 1 night at 4°C.

») :Extraction made with a sample-ethanolratio of 1:4 (w/v), incubated 1hat 4°C.
*) -Folch et al. 1957.

\é
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TABLE 9. EXTRACTION OF FRESHFISH LIPIDS (Herring)

Exp. No. Technique Yield (%) Total (%)

1-tissues and acetone ® 2,09
viscera ethanol ©) 0,68 2.77

2-tissues and

viscera Chior:MeOH °® 5.95

Determinationin triplicates (variation < 5 % ).
*) -Extraction made with a sample-acetoneratio of 1:9 (w/v),

incubated 1 night at 4°.
») Extraction made with a sample-ethanolratio of 1:4 (w/v), incubated 4h at 4°C.
*) :Folch et al. 1957.

\2
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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 (%).

\3
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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
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Although the present invention has been described herein

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

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

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 ofclaim 4 or 5.

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| {
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Figure 1: Gas-liquid chromatography of fatty acids from dry krill (chloroform-
methanol).
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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).
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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 Mars 1998.

FIDT A, of GEN00008._D  
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Figure 3: Gas-liquid chromatographyoffatty acids from frozen krill (acetone).
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tr, CA 02251265 peg lot

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.
FID? A, of GENO0009.Dt
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Figure 4: Gas-liquid chromatography of fatty acids from frozen krill (ethanol).
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(19) Japan Patent Office (JP)
(12) Patent Gazette (A) (11) Japanese Patent Application Publication

Number HEI 8 — 231391

(51) Int. Cl 4 Classification Symbol Internal No. (43) Publication Date August 13, 1985
A23L 1/42 8412 — 4B

A61K 9/48 6742 —4C

31/355 ADL 7330 —4C

Request for Review Unrequested Number of Claims 1 (Total 2 Pages)

Nutritional Supplement
(21) Application Number Sho 59 — 10625

(54) Title of Invention

(22) Application Date January 24, 1984
(72) Inventor Motuski Kenji Tokyo-to, Nakano-ku, UenoMiya 4 Choume 9 Ban 6 Go
(72) Inventor Fukuoka Ryuu Tama-shi Nagayama 4 No 4 No 21 No 304
(71) Applicant Honen Seiyu Co. Ltd. Tokyo-to, Chiyoda-ku, Otemachi 1 Choume 2 Ban 3 Go

Specification
1. Title of Invention

Nutritional supplement
2. Scope of Claims
(1) A nutritional supplement being contained inside
a gelatin capsule and comprising a nutritional liquid
being formed by melting vitamin E, soybean
lecithin in an oil having high eicosapentaenoic acid
content.

(2) A nutritional supplement of claim 1 wherein the
oil having high eicosapentaenoic acid 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

AKBM1014

RIMFROST EXHIBYEGB8971fG,90884540



RIMFROST EXHIBIT 1055    page 0944

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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(2)

[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,
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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. AKBM-14409/US-6/CON

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

In re Application of: Bruheimetal. Group No.: 1651
Serial No.: 14/020,162 Examiner: D. K. Ware
Filed: 06 September 2013
Entitled: BIOEFFECTIVE KRILL OIL COMPOSITIONS

INFORMATION DISCLOSURE STATEMENT LETTER

EFS WEB FILED

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir or Madam:

The citationslisted in the attached IDS Form PTO-SB08 maybe 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. The Examineris requested to make these citations of official

record in this application.

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

Patents or published US patent applications as instructed under 37 CFR 1.98(a)(2).

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

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

this application does not exist, or that any one or more ofthese citations constitutes priorart.

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

Attorney Deposit Account No.: 50-4302, referencing Attorney Docket No.: AKBM-14409/US-6/CON.

Respectfully submitted,

Dated: _14 January 2014 /J. Mitchell Jones/
J. Mitchell Jones

Registration No. 44,174
Casimir Jones S.C.

2275 Deming Way
Suite 310

Middleton, WI 53562
Phone: (608) 662-1277
Fax: (608) 662-1276
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
! OX. 

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
   

14/020,162 09/06/2013 Inge Bruheim AKBM-14409/US-6/CON
CONFIRMATION NO. 4914

72960 PUBLICATION NOTICE

Casimir Jones, S.C.

2275 DEMING WAY,SUITE 310 MOC000000065858358
MIDDLETON, WI 53562

Title:BIOEFFECTIVE KRILL OIL COMPOSITIONS

Publication No.US-2014-0005421-A1

Publication Date:01/02/2014

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databasesvia the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/Awww.uspto.gov/pattt/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon paymentof the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the
dates of receipt of correspondencefiled in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.-uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450
 

www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
   

14/020,162 09/06/2013 Inge Bruheim AKBM-14409/US-6/CON
CONFIRMATION NO. 4914

72960 POA ACCEPTANCE LETTER

Casimir Jones, S.C.

2275 DEMING WAY,SUITE 310 IMUM000000064 717843
MIDDLETON, WI 53562

Date Mailed: 11/01/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 10/29/2013.

The Powerof Attorney in this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.33.

/hchristian/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PTO/AIA/80 (07-12)
Approved for use through 11/30/2014. 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 respond to a collection of information unlessit displays a valid OMB control number.

POWER OF ATTORNEYTO PROSECUTEAPPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers ofattorney given in the application identified in the attached statement
under 37 CFR 3.73(c).

| hereby appoint:

[| okassociated with Customer Number: 72 9g60
[| Practitioner(s) named below (if more than ten patentpractitioners are to be named, then a customer number must be used):

Name Registration
Number

 
  
 

 
 

   
 

  

 Registration
Number

   
 

    As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO)in connection with
any and all patent apptications assigned only to the undersigned according to the USPTO assignmentrecords or assignments documents
attachedto this form in accordance with 37 CFR 3.73(c).

  

 

 

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(c

[mi] The address associated with Customer Number: 72960
OR

Firm or
E_Individual Name

a
a

Telephone

Assignee Name and Address: Aker BioMarine AS
Fjordaiieen 16
P.O, Box 1423 Vika
Oslo, Norway 0115

) to:

    
  
  
  

 
  
  
 

A copyofthis form, together with a statement under 37 CFR 3.73(c) (Form PTO/ALA/96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorneyis to befiled.

SIGNATUREofAssignee of Record
The individug op E signature andtitle is supplied below is authorized to act on behalf of the assignee

serawe|AflhandP—~ do October 28, 2013
frame|XCLUuAren MORI Telephone 447 24 13 C000

This collection of information is required by 37 CFR 1.31, 1.92:and.1.33, The information is required (o oblain or retain a benefit by the public whichis to file (and
by the USPTO to process) an application, Confidentiality ig governed by 35 U.S.C. 122 and 37 CFR 1.11 and 4.44. This-collaction is esiimated to take 3 minutes
to complete,including gathering, preparing, and submitting the compleled 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 sentte the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Dapariment of Commerce, P.O, Box 1450, Alexandria, VA 22315-1450, DO NOT SENO FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O, Box 1450; Alexandria, VA 22313-1480,

 
    

  
 

 

  
 

if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approvedfor use through 01/31/2013. 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 respondto a collection of information unlessit displays a valid OMB control number.

STATEMENT UNDER 37 CER 3.73(c)

Applicant/Patent Owner: nge Bruheim etal.
Application No./Patent No.; 14/020,162,seFileisgue Date; 96-Sep-2013
Titled: BIOEFFECTIVE KRILL OIL COMPOSITIONS

Aker BioMarine AS a corporation
(Nameof Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency,etc.)

states that, for the patent application/patentidentified above,it is (choose one of options 1, 2, 3 or 4 below):

1. The assignee of the entire right, title, and interest.

2. [| Anassignee of less than the entire right, title, and interest (check applicable box):

[| The extent (by percentage) of its ownership interestis %. Additional Statement(s) by the owners
holding the balanceof the interest must be submitted to account for 100% of the ownershipinterest.

L} There are unspecified percentages of ownership. The otherparties, including inventors, who together ownthe entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to accountfor the entire
right, title, and interest.

3. [| The assigneeof an undividedinterest in the entirety (a complete assignment from oneof the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. LJ The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transferis attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patentidentified above. The assignment was recordedin
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

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

1. From: To:
 

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

Reel , Frame , or for which a copythereof is attached.

2. From: To:
 

The document wasrecorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copythereof is attached.

{Page 1 of 2]
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 whichistofile (and by the USPTOto
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 uponthe individual case. Any comments on the amount
of time you require to complete this form and/or suggestionsfor 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 FORMSTO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 
Ifyou need assistance in completing the form,call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approvedfor use through 01/31/2013. 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 unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR3.73(c)

To:

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

Reel , Frame , or for which a copythereofis attached.

To:

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

 

Reel , Frame , or for which a copythereof is attached.

To:

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

Reel , Frame , or for which a copythereofis attached.

To:

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

Reel , Frame , or for which a copythereofis attached.

[| Additional documents in the chain oftitle are listed on a supplemental sheet(s).

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

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

The undersigned (whosetitle is supplied below) is authorized to act on behalf of the assignee.

/J. Mitchell Jones/ October 28, 2013
Signature Date

J. Mitchell Jones 44,174
Printed or Typed Name Title or Registration Number
 

 

 
{Page 2 of 2]
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PATENT

Attorney Docket No.: NATNUT-14409/US-6/CON

ASSIGNMENT

WHEREAS, WE, inge Bruheim,Snorre Tilseth and Daniele Mancinelli, hereinafter referred to as “ASSIGNORS,” have invented
certain new and useful improvements as described andsetforth in the below-identified application for United States Letters Patent:

Title of Invention: BIOEFFECTIVE KRILL OIL COMPOSITIONS

Filing Date: 06-Sep-2013 Serial No.: 14/020,162

WHEREAS, Aker BioMarine AS, a Norway corporation having a place of business at Fjordalléen 16, P. O. Box 1423 Vika, Oslo, Norway
0115, hereinafter referred to as “ASSIGNEE,”is desirous of acquiring the entire right, title and interest in said invention and application and
in any Letters Patent which may be granted on the same;

NOW THEREFORE, TO ALL WHOM IT MAY CONCERN: Beit knownthat, for and in consideration of the sum of One Dollar ($1.00)
lawful money paid to ASSIGNORS by ASSIGNEE, and other good and valuable consideration, receipt of which is hereby acknowledged,
ASSIGNORShavesold, assigned and transferred, and by these presents dosell, assign and transfer unto said ASSIGNEE, and ASSIGNEE’s
successors and assigns, all right, title and interest in and to said invention, said application for United States Letters Patent, and any Letters
Patent which may hereafter be granted on the samein the United States and all countries throughout the world, including any divisions,
renewals, continuations in wholeorin part, substitutions, conversions, reissues, or prolongations or extensions thereof, said interest to be
held and enjoyed by said ASSIGNEEas fully and exclusively as it would have been held and enjoyed by said ASSIGNORS hadthis assignment
and transfer not been made,to the full extent and term of any Letters Patent.

ASSIGNORSfurther agree that ASSIGNORSwill, without charge to said ASSIGNEE, but at ASSIGNEE’s expense, cooperate with
ASSIGNEEin the prasecutionof said application and/or applications; execute, verify, acknowledge, and deliverail such further papers,
including applications for Letters Patent and for the reissue thereof, and instruments of assignment and transfer thereof; and perform such
other acts as ASSIGNEE lawfully may request, to obtain or maintain Letters Patent for said invention and improvementin any andall
countries, and to vesttitle thereto in said ASSIGNEE, or ASSIGNEE’s successors and assigns.

IN TESTIMONY WHEREOF, ASSIGNORShave hereunto signed ASSIGNORS’ namesto this Assignment on the date indicated below.

ryt bam COfa -73
Inge Bruheim Date Snerre Tilseth Date

Daniele Mancinelli Date

STATE OF }
} ss.

COUNTY OF )

Onthis ZO day of JepCem bLr , in the year of co | 2 , before me, the
undersigned Notary Public or Witness, personally appeared the above-named ASSIGNORS,known to me(or proven to me on the basis of
satisfactory evidence) to be the persons whose namesare subscribed to the within instrument, and acknowledged that they executed the

¢. ker
NOTARY PUBLIC or WITNESS
 

SEAL
MY COMMISSION EXPIRES: 
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PATENT

Attorney Docket No.: NATNUT-14409/US-6/CON

ASSIGNMENT

WHEREAS,WE,Inge Bruheim,Snorre Tilseth and Daniele Mancinelli, hereinafter referred to as “ASSIGNORS,”have invented
certain new and useful improvements as described and set forth in the below-identified application for United States Letters Patent:

Title of Invention: BIOEFFECTIVE KRILL OIL COMPOSITIONS

Filing Date: 06-Sep-2013 Serial No.: 14/020,162

WHEREAS,AkerBioMarine AS, a Norway corporation havinga place of business at Fjordailéen 16, P. 0. Box 1423 Vika, Oslo, Norway
0115, hereinafter referred to as “ASSIGNEE,”is desirous of acquiring the entire right, title and interest in said invention and application and
in any Letters Patent which may be granted on the same;

NOW THEREFORE, TO ALL WHOM IT MAY CONCERN: Beit knownthat, for and in consideration of the sum of OneDollar ($4.00)
lawful money paid to ASSIGNORSby ASSIGNEE, and other good and valuable consideration, receipt of which is hereby acknowledged,
ASSIGNORShave sold, assigned and transferred, and by these presents dosell, assign and transfer unto said ASSIGNEE, and ASSIGNEE’s
successors and assigns,all right, title and interest in and to said invention, said application for United States Letters Patent, and anyLetters
Patent which may hereafter be granted on the samein the United States andall countries throughout the world, including any divisions,
renewals, continuations in whole orin part, substitutions, conversions, reissues, or prolongations or extensions thereof, said interest to be
held and enjoyed by said ASSIGNEEasfully and exclusively as it would have been held and enjoyed by said ASSIGNORShadthis assignment
and transfer not been made,to the full extent and term of any Letters Patent.

ASSIGNORSfurtheragree that ASSIGNORSwill, without charge to said ASSIGNEE, but at ASSIGNEE’s expense, cooperate with
ASSIGNEEin the prosecutionof said application and/orapplications; execute, verify, acknowledge, anddeliverall such further papers,
including applications for Letters Patent and for the reissue thereof, and instruments of assignment and transfer thereof; and perform such
otheracts as ASSIGNEE lawfully may request, to obtain or maintain Letters Patentfor said invention and improvementin any andall
countries, and to vesttitle thereto in said ASSIGNEE, or ASSIGNEE’s successors and assigns.

IN TESTIMONY WHEREOF, ASSIGNORShave hereunto signed ASSIGNORS’ namesto this Assignment onthe date indicated below.

et \B- Sep, -2a13ii

Inge Bruheim Date SnorreTilseth Date

Daniele Mancinelli Date

STATE OF }
) ss.

COUNTY OF )

: - =Onthis \ < day of D4 be wh be in the year of co ( before me, the
undersigned Notary Public or Witness, personally appeared the above-named ASSIGNORS, known to me (or proven to me on the basis of
satisfactory evidence) to be the persons whose names are subscribed to the within instrument, and acknowledged that they executed thesame.

 
SEAL

MY COMMISSION EXPIRES; 
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PATENT

Attorney Docket No.: NATNUT-14409/US-6/CON

ASSIGNMENT

WHEREAS,WE,tnge Bruhetm, Snorre Tliseth and Daniele Mantinelli, hereinafter referred to as “ASSIGNORS,” have Invented
certain new and useful improvements as described and set forth in the below-Identified application for United States Letters Patent:

Title of Invention: BIOEFFECTIVE KRILL OIL COMPOSITIONS

Filing Date: 06-Sep-2013 Serial No.: 14/020,162

WHEREAS, Aker BloMarine AS, a Norway corporation having a place of business at Fjordalléen 16, P. O. Box 1423 Vika, Oslo, Norway
0115, hereinafter referred to as “ASSIGNEE,”is desirous of acquiring the entire right, title and interest in said invention and application and
in any Letters Patent which may be granted on the same;

NOW THEREFORE, TO ALL WHOM IT MAY CONCERN: Beit knownthat, for and in consideration of the sum of One Dollar ($1.00)
lawful money paid to ASSIGNORSby ASSIGNEE, and other good and valuable consideration, receipt of which is hereby acknowledged,
ASSIGNORShavesold, assigned and transferred, and by these presents dosell, assign and transfer unto sald ASSIGNEE, and ASSIGNEE’s
successors and assigns,all right, title and interest in and to said invention, said application for United States Letters Patent, and any Letters
Patent which may hereafter be granted on the samein the United States and all countries throughout the world, Including anydivisions,
renewals, continuations in whole or in part, substitutions, conversions, reissues, or prolongationsor extensions thereof, said interest to be
held and enjoyed by said ASSIGNEEasfully and exclusively as it would Kave been held and enjoyed by said ASSIGNORShadthis assignment
and transfer not been made, to the full extent and term of any Letters Patent.

ASSIGNORSfurther agree that ASSIGNORSwill, without charge to said ASSIGNEE, but at ASSIGNEE’s expense, cooperate with
ASSIGNEEin the prosecutionof said application and/or applications; execute, verify, acknowledge, and deliverall such further papers,
including applications for Letters Patent and for the reissue thereof, and instruments of assignmentand transfer thereof; and perform such
otheracts as ASSIGNEE lawfully may request, to obtain or maintain Letters Patent for said Invention and improvementin any and all
countries, and to vest title thereto in said ASSIGNEE, or ASSIGNEE’s successors and assigns.

IN TESTIMONY WHEREOF, ASSIGNORShave hereunto signed ASSIGNORS’ namesto this Assignment on the date indicated below.

 

Inge Bruheim Date SnorreTilseth Date

Qe ke nv. Af Sfrovs
Daniele Mancinelli Date

STATE OF )
} ss.

COUNTY OF }

Onthis | + day of epbeet be , In the yearof 20 9 , before me, the
undersigned Notary Public or Witness, personally appeared the above-named ASSIGNORS, knownto me (or proven to me on thebasis of
satisfactory evidence} to be the persons whose namesare subscribed to the within instrument, and acknowledged that they executed the

ate k. Cleleele
NOFARY-PUBLIC or WITNESS

  
SEAL

MY COMMISSION EXPIRES:
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PATENT

Attorney Docket Number: AKBM-14409/US-6/CON

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Inge Bruheim,etal. Confirmation No.: 4914
Serial No.: 14/020,162 Group No.: TBD
Filed: 06-Sep-2013 Examiner: TBD
Entitled: BIOEFFECTIVE KRILL OIL COMPOSITIONS

INVENTORS’ OATH OR DECLARATION UNDER37 C.F.R.1.63

TRANSMITTAL LETTER

EFS WEB FILED

Commissionerfor Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

Sir or Madam:

Applicant files herewith Form PTO/AIA/01 executed by the inventors for the above-

referenced patent application. The oath or declaration fee in the amount of $140 was paid on

September6, 2013.

Should any additional fees be due, the Commissioneris hereby authorized to charge any

required fees or credit any overpayments to Attorney Deposit Account No.: 50-4302, referencing

Attorney Docket No.: AKBM-14409/US-6/CON.

Respectfully submitted,

Date: October 28, 2013 /J. Mitchell Jones/

J. Mitchell Jones

Registration No. 44,174
Casimir Jones S.C.

2275 Deming Way,Suite 310
Middleton, WI 53562
Tel.: 608-662-1277

Fax.: 608-662-1276
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PTCVALAIOT (G6-12)

Approved faruse through O¢/3 1/2044. OMB G684-0032
US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paoerwork Reduction Act of 1665, no persons are requirad ta raspond ta a collection ofinformation unless it displays a valid OMB control number,

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76}

 
 

Titeot{|BIOEFFECTIVE KRILL OIL COMPOSITIONS
Invention

As the below named inventor, | hereby declare that:

This declaration
is directed to: The attached application, or

rl United States application or PCTinternational application number14/020, 162
filed on (06-Sep-201 3

The above-identified application was made or authorized to be made by me.

! believe that | am the original inventor or anoriginal joint inventor of a claimed invention in the application.

i hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1601
by fine ar imprisonment of not rnore thanfive (5) years, or both,

WARNING:

Petitioner/applicant is cautionedto avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers

i (other than a check or credit card authorization form PTO-2038 submitied for payrnent purposes) is never required by the USPTO
ito support a petition or an application. H this type of personal information is included in documents submitted to the USPTO,
| petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a} is made in the application} or issuance of a
patent. Furthermore, ihe record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card auihorization farms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly availabie.

LEGAL NAME OF INVENTOR

. Zz of :Inventor: IngeBruheimNNN Date (Optiona:%of3ae
Signature: SignBhoeteneneunenientneennnnnetneeinetesestestees

Note: An application data sheet (PTO/SB/14 or equivalent}, including naming the entire inventive entity, must accompany this form or muet have
been previously filed. Use an additional PTO/AIA/G1 form for each additional inventer.

  
This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obiain 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, 422 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute io
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US.
Patent and Trademark Office, 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 1450, Alexandria, VA 22343-71450.

if you reed assistance irr completing thre form, call 1-800-PTO-9199 and select aption 2.
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PTOIAIAIN4 (08-42)
Approved for use through 01/31/2014. OMB 0851-0692

U.S. Patent and Trademark Offices; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995; no persons are required to raspond to @ collection of information untess it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76}
 
  

Tite of | BIOEFFECTIVE KRILL OIL COMPOSITIONS
invention | 
As the below named inventor, | hereby declare that:

i This declaration [7
| is directed to: i} The attached applicaiion, or

| United States application or PCT international application number}4/020,1620
06-Sep-2013fled on

The above-identified application was made or authorized to be made by me.

i] believe that | amthe original inventor or an original joint inventor of a claimed invention in the application.

ihershy ackndwiedge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1004
by fine or imprisonment of net more than five (5) years, or both.

WARNING:

; Petitioner/applicant is caulioned to aveid submitting personal information in documents filed in & patent application that may
: contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
j (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by theUSPTO
fio support a petition or an application. if this type of personal information is included in docurnents submitted to the USPTO,
¢ patitioners/applicants should consider redacting such personal information from the documents before submitting them to the
FUSPTO. Petitloner/applicant is advised that the record of a patent application is available io the public after publication of the
f application (unless a non-publicalion request in compliance with 37 CFR 1.213¢a) is made in the application) or issuance of a
jpatent. Furthermore, the record from an abanconed application may also be availabie to the public ifthe application is
i referenced in a published application or an issued paient (see 37 CFR 1.14). Checks and credit card authorization forms

PTO.-2036 submitied for payment purposes are not retained in the application file and therefore are not publicly available.
 

LEGAL NAME OF INVENTOR

 
— alainventor DAMCIeMancinannn ate (Optional)Vt.[sySER,Ph.

4 re AASignature: Werte AY.NYa 

Note: An application data sheei (PTO/SB/14 or squivaient), including naming the entire inventive entity, must accompany thie form or must have
besn previously filed. Use an additional PTO/AIA/O1 form for each additionalinventor.

This collection of Sorrreaion |pe Teteinad |oy$8 reySa. +35 ‘and a7 CFR 4,63,“The information iis required te Qbtain or retaina hensfit by the public which is to file (and
by the USPTOte process) aapplicaiion, Conkdenfiality is governed by 35 U.S.C. 122 and 27 CFR 1.11 and 1.14. This collection is estimatedto take 1 minute to
compiete, incirding gathering, preparing, and submitting the completed application form to the USPTS. Time will vary depending upon the individual case. Any
comments on the amount of time you require ia compiete this farm and/or suggestions for reducing this burden, should be sent ta the Chief information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Bax 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 22313-1480.

if you need assistance in completing the form, call 1-600-PTO-9199 and salect option 2
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PTOMAIA/ON (06-12)
Approved for use through 01/34/2014, OMB 0661-0032

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 unless it displays @ valid OMB control number,

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76}

 
 

| Tite of|BIOEFFECTIVE KRILL OIL COMPOSITIONS
invention

As the below named inventor, | hereby declare that:

This deciaration ; timed
is directed to: The attached application, or

14/020, 162United States application or PCT international application number(OT

06-Sep-2013filed on 

The above-identified application was made or authorized to be made by me.

i believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

i hereby acknowledge that any willful faise statement made in this declaration is punishable under 18 U.S.C. 1001
ny fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicantis cautioned to avoid submitting personal information in documentsfiled in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
potitioners/applicanis should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213¢a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

inventor: Snorre Miseth  Date (Optional) :
RN sR

Signature: Se we

} Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filled. Use an additional PTC/AIA/Q1 form for each additional inventor.

 
This collection of information is required by 35 U.8.C. 115 and 37 CFR 1.63. The information is required to obtain or relain @ benefit by the public whichis te file (and
by the USPTO to process) an application. Confidentiality is governed by 36 U.S.C. 122 and 37 CFR 4.11 and 1.14. This collection is estimated to take 1 minute to
compiste, including gathering, preparing, and submitting the completed application form to the USPTO..Time will vary deperiding upon the individual case. Any
comments on ihe amount of time you require to camplete this fonn and/or suggestions for reducing this burden, should be sent ie the Chief Information Officer, US.
Patent and Trademark Office, U.S. Depariment of Commerce, P.C. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES GR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

RIMFROST EXHIBIT 1055 page 0974



RIMFROST EXHIBIT 1055    page 0975

Electronic AcknowledgementReceipt

Title of Invention: BIOEFFECTIVE KRILL OIL COMPOSITIONS

First Named Inventor/Applicant Name: Inge Bruheim

Customer Number: 72960

John Mitchell Jones/Mallory Checkett

Filer Authorized By: John Mitchell Jones

Attorney Docket Number: AKBM-14409/US-6/CON

Receipt Date: 29-OCT-2013

Filing Date: 06-SEP-2013

Time Stamp: 15:47:12

Application Type: Utility under 35 USC 111)

 
Paymentinformation:

Submitted with Payment

File Listing:

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

303371
14409US6CONPowerofAttorne

yforsubmission.pdf
Powerof Attorney 163d30681ea18b36b255e5 3b93f59b03f63

8f36d

Information:
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14409US6CONDeclarationTran
Transmittal Letter .

smittal.pdf 113678ca475f9eb88b524e0b3dcfe%47946

239051
14409US6CONDeclarationsEXE

Oath or Declarationfiled C.pdf 4e654da35fdfd722f3330d99b1d1ce200d3
bb407

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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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSQ. Box 1450

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSJIND CLAIMS

 
 
   

14/020,162 09/06/2013 1653 1740 AKBM-14409/US-6/CON 11 2

CONFIRMATION NO. 4914

72960 FILING RECEIPT

Casimir Jones, S.C.

2275 DEMING WAY,SUITE 310 eeeeeUTIL000000063953065
MIDDLETON, WI 53562

Date Mailed: 09/26/2013

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application mustinclude the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted onthis Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copyofthis Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Inge Bruheim, Volda, NORWAY;
Snorre Tilseth, Bergen, NORWAY;
Daniele Mancinelli, Orsta, NORWAY;

Applicant(s)
AKER BIOMARINE AS, Oslo, NORWAY

Powerof Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 12/057,775 03/28/2008
whichclaims benefit of 60/920,483 03/28/2007
and claims benefit of 60/975,058 09/25/2007
and claims benefit of 60/983,446 10/29/2007
and claims benefit of 61/024,072 01/28/2008

Foreign Applications for which priority is claimed (You may beeligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see http:/Avww.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 09/23/2013

page 1 of 3
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The country code and numberof your priority application, to be usedfor filing abroad under the Paris Convention,
is US 14/020,162

Projected Publication Date: 01/02/2014

Non-Publication Request: No

Early Publication Request: No
Title

BIOEFFECTIVE KRILL OIL COMPOSITIONS

Preliminary Class

435

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider thefiling of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-membercountry. The PCT process simplifies the filing
of patent applications on the sameinvention in membercountries, but does notresult in a grantof "an international
patent" and doesnoteliminate the needof applicantsto file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordancewith its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance asto the status of applicant's license for foreignfiling.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents”(specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, orit
can be viewed on the USPTO website at http://“www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcementissues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Such licenses are issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicatedis the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This licenseis to be retained by the licensee and maybe usedat any time onorafter the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof a license doesnot in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee mayforeignfile the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote andfacilitate business investment. SelectUSAprovides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSQ. Box 1450

Alexandria, Virginia 22313-1450www.uspto.gov

14/020,162 09/06/2013 Inge Bruheim AKBM-14409/US-6/CON
CONFIRMATION NO.4914

 
 
   

72960 NOTICE

Casimir Jones, S.C.

2275 DEMING WAY,SUITE 310 OC
MIDDLETON, WI 53562

00000006395306QAM
Date Mailed: 09/26/2013

INFORMATIONAL NOTICE TO APPLICANT

Applicantis notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant mustfile an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statementin compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

« A properly executedinventor's oath or declaration has not been received for the following inventor(s):
Inge Bruheim
Snorre Tilseth

Daniele Mancinelli

Applicant may submit the inventor's oath or declaration at any time before the Notice of Allowance and Fee(s)
Due, PTOL-85, is mailed.

page 1 of 1
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/020,162

APPLICATION AS FILED - PART| OTHER THAN

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY

BASIC FEE
(37 CFR 1.16(a), (b), or (c))
SEARCH FEE(37 CFR 1.16(k), (i), or (m)) N/A N/A N/A <a
SCNasen(37 CFR 1.16(0)

TOTAL CLANS
INDEPENDENT CCAS

If the specification and drawings exceed 100
APPLICATION SIZE_|sheets of paper, the application size fee dueis
FEE $310 ($155 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheetsorfraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j))

* If the difference in column1 is less than zero, enter "0" in column 2. TOTAL

APPLICATION AS AMENDED- PARTII

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))

Independent(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL
AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))
Independent

(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* |f the entry in column 1 is less than the entry in column 2, write "0" in column 3.
* If the "Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter "20".

** If the "Highest Number Previously Paid For” IN THIS SPACEis less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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  References cited in parent application to be filed in new continuation
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

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

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

Name of 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

Advanced Bionutrition

1 2004/112767 WO 2004-12-29 Corp. [|   
 

If you wish to add additional Foreign Patent Documentcitation information please click the Add button Add 

 NON-PATENT LITERATURE DOCUMENTS Remove

. : Include name of the author (in CAPITAL LETTERS},title of the article (when appropriate),title of the item
Examiner] Cite _ . . r 5
Initials" |No (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), T

 
publisher, city and/or country where published.
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Application Number 12057775 

Filing Date 2008-03-28 
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor|Inge Bruheim

Art Unit | 1651
 

 

Examiner Name Ware 
  
Attorney Docket Number | NATNUT-14409/US-5/ORD 

European Search Report, EP Patent Application No. EP12187516, mailed June 10, 2013 
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   
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) 2013-08-01

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.

 

ors Web 21.47 RIMFROST EXHIBIT 1055 page 0985

 



RIMFROST EXHIBIT 1055    page 0986

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.

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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Application/Control No. Applicant(s)/Patent Under
Reexamination

12/057,775 BRUHEIM ETAL.
Notice of References Cited Examiner Art Unit

DEBBIE K. WARE 1651 Page 1 of 1
U.S. PATENT DOCUMENTS

Document Number Date

=eCode-Number-Kind Code eoYYYY Name Classification|US-2003/01134322003/01 13432|06-2003|2003 |Yoshitomietal=et al.|azeieas

 
*A copyof this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYYformat are publication dates. Classifications may be US orforeign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20120529
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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  
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

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

Name of 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

1 JP-A-S52-114046 JP 1977-09-24 Kokai [|

2 JP-A-S51-125774 JP 1976-11-02 Nichiro Gyogyoetal. [|
   
 

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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Application Number 12057775 

Filing Date 2008-03-28 

INFORMATION DISCLOSURE
First Named Inventor|Inge Bruheim 

STATEMENT BY APPLICANT Art Uninit | 1651 
( Not for submission under 37 CFR 1.99)  Examiner Name Ware  

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

Examiner] Cite

 

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

  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 JP Office Action mailed February 23, 2012, JP Patent Application No. 2010-522444 (and English translation) [|

 

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. 

English language translation is attached.

 
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
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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  
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) 2012-03-21

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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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 | 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 .
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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

Name of 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 .
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Westfalia Separator
1 2003-530448 JP 2003-10-14 Industry GmbH [|   
 

If you wish to add additional Foreign Patent Documentcitation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS Remove

 

 

Include name of the author (in CAPITAL LETTERS},title of the article (when appropriate),title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner) Cite

Initials* |No
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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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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 
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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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Application/Control No. Applicant(s)/Patent Under
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12/057,775 BRUHEIM ETAL.
Notice of References Cited Examiner Art Unit

DEBBIE K. WARE 1651 Page1 of1
U.S. PATENT DOCUMENTS

Kamiyaetal. 426/615

Date
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Document Number
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US-2006/01 93962

US-

US-

US-

US-

US-

US-

US-

US-

US-

US-

US-

US-

2© ©

 
FOREIGN PATENT DOCUMENTS

Country Classification
Document Number Date

Country Code-Number-Kind Code MM-YYYY

 
*A copyof this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYYformat are publication dates. Classifications may be US orforeign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20111230
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( Not for submission under 37 CFR 1.99)
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BIOEFFECTIVE KRILL OIL COMPOSITIONS

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a continuation of pending U.S. Patent Application No. 12/057,775,

filed March 28, 2008, which claims the benefit of expired U.S. Provisional Patent Application

No. 60/920,483, filed March 28, 2007, expired U.S. Provisional Patent Application No.

60/975,058, filed September 25, 2007, expired U.S. Provisional Patent Application No.

60/983 ,446,filed October 29, 2007, and expired U.S. Provisional Patent Application No.

61/024,072,filed January 28, 2008, all of which are incorporated by reference herein in their

entirety.

FIELD OF THE INVENTION

This invention relates to extracts from Antarctic krill that comprise bioactive fatty acids.

BACKGROUNDOF THE INVENTION

In the Southern Ocean,off the coast of Antarctica, Antarctic krill (Euphausia superba)

can be found in large quantities, ranging from 300-500 million metric tons of biomass.It feeds on

phytoplankton during the short Antarctic summer. During winter, however, its food supply is

limited to ice algae, bacteria, marine detritus as well as depleting body protein for energy.

In orderto isolate the krill oil from the krill, solvent extraction methods have been used.

See, e.g., WO 00/23546. Krill lipids have been extracted by placing the material in a ketone

solvent (e.g. acetone) in order to extract the lipid soluble fraction. This method involves

separating the liquid and solid contents and recoveringalipid rich fraction from the liquid

fraction by evaporation. Further processing steps include extracting and recovering by

evaporation the remaining solublelipid fraction from the solid contents by using a solvent such as

ethanol. See, e.g., WO 00/23546. The compositions produced by these methodsare characterized

by containing at least 75 ug/g astaxanthin, preferably 90 ug/g astaxanthin. Anotherkrill lipid

extract disclosed contained at least 250 g/g canastaxanthin, preferably 270 ug/g canastaxanthin.

Krill oil compositions have been described as being effective for decreasing cholesterol,

inhibiting platelet adhesion, inhibiting artery plaque formation, preventing hypertension,

controlling arthritis symptoms, preventing skin cancer, enhancing transdermaltransport, reducing

1
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the symptoms of premenstrual symptomsor controlling blood glucose levels in a patient. See,

e.g., WO 02/102394. In yet another application, a krill oil composition has been disclosed

comprising a phospholipid and/or a flavonoid. The phospholipid contentin the krill lipid extract

could be as high as 60% w/w and the EPA/DHAcontent as high as 35% (w/w). See, e.g., WO

03/011873.

Furthermore, nutraceuticals, pharmaceuticals and cosmetics comprising the phospholipid

extract were disclosed. Previously, it was also shown that supercritical fluid extraction using neat

COcould be used to prevent the extraction of phospholipids in order to extract the neutral lipid

fraction from krill, which comprised ofesterified and free astaxanthin. See, e.g., Yamaguchiet

al., J. Agric. Food Chem. (1986), 34(5), 904-7. Supercritical fluid extraction with solvent

modifier has previously been used to extract marine phospholipids from salmonroe, but has not

been previously used to extract phospholipids from krill meal. See, e.g., Tanakaet al., J. Oleo

Sci. (2004), 53(9), 417-424.

The methods described above rely on the processing of frozen krill that are transported

from the Southern Oceanto the processing site. This transportation is both expensive and can

result in degradation ofthe krill starting material. Data in the literature showing a rapid

decomposition of the oil in krill explains why somekrill oil currently offered as an omega-3

supplement in the marketplace contains very high amounts of partly decomposed

phosphatidylcholine and also partly decomposed glycerides. Saether et al., Comp. Biochem

Phys. B 83B(1): 51-55 (1986). The products offered also contain high levels of free fatty acids.

Whatis needed in the art are methods for processing krill that do not require transport of

frozen krill material over long distances and the products produced by those methods.

SUMMARYOF THE INVENTION

In a first aspect of the invention is a composition characterized by comprisingat least 65%

(w/w) phospholipids.

In another aspect of the invention is a composition obtained from aquatic or marine

sources, characterized by comprising 65% (w/w) phospholipids.

In yet another aspect of the invention is a composition obtained from krill, characterized

by comprising at least 65% (w/w) phospholipids.
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In another aspect of the invention is a composition obtained from krill, characterized by

comprising at least 65% (w/w) phospholipids and at least 39% omega-3 fatty acids (w/w).

In yet another aspect of the invention is a composition obtained from krill, characterized

by comprising at least 65% (w/w) phospholipids, at least 39% omega-3 fatty acids (w/w) andat

least 580 mg/kg astaxanthin esters.

In another aspect of the invention is a composition obtained from krill, characterized by

comprising at least 39% omega-3 fatty acids (w/w) andat least 580 mg/kg astaxanthinesters.

In yet another aspect of the invention is a composition obtained from krill, characterized

by comprising at least 65% (w/w) phospholipids andat least 580mg/kg astaxanthin esters.

In yet another aspect, the present invention providesa krill oil effective for reducing

insulin resistance, improving bloodlipid profile, reducing inflammation or reducing oxidative

stress.

In some embodiments, the present invention provides compositions 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. In some embodiments, the ether phospholipids are selected from the group

consisting of alkylacylphosphatidylcholine, lyso-alkylacylphosphatidylcholine,

alkylacylphosphatidylethanolamine, and combinations thereof. In some embodiments, the ether

lipids are greater than 90% alkylacylphosphatidylcholine. In some embodiments, the non-ether

phospholipids are selected from the group consisting of phosphatidylcholine, phosphatidylserine,

phosphatidylethanolamine and combinations thereof. In some embodiments,krill oil composition

comprises a blend oflipid fractions obtained from krill. In some preferred embodiments,krill is

Euphausia superba, although other krill species also find use in the present invention. Otherkrill

species include, but are not limited to E. pacifica, E. frigida, E. longirostris, E. triacantha, E.

vallentini, Meganyctiphanes norvegica, Thysanoessa raschii and Thysanoessa inermis. In some

embodiments, the compositions comprise from about 25% to 30% omega-3 fatty acids as a

percentageoftotal fatty acids and wherein from about 80% to 90% of said omega-3 fatty acids

are attached to said phospholipids. In some embodiments, the present invention provides a

capsule containing the foregoing compositions.
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In further embodiments, the present inventions provide compositions comprising: from

about 3% to 10% ether phospholipids on a w/w basis; and from about 400 to about 2500 mg/kg

astaxanthin. In some embodiments, the compositions further comprise 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. In some

embodiments, the compositions further comprise from about 20% to 45% triglycerides on a w/w

basis. In some embodiments, the ether phospholipids are selected from the group consisting of

alkylacylphosphatidylcholine, lyso-alkylacylphosphatidylcholine,

alkylacylphosphatidylethanolamine, and combinations thereof. In some embodiments, the ether

lipids are greater than 90% alkylacylphosphatidylcholine. In some embodiments, the non-ether

phospholipids are selected from the group consisting of phosphatidylcholine, phosphatidylserine,

phosphatidylethanolamine and combinations thereof. In some embodiments,krill oil composition

comprises a blend oflipid fractions obtained from krill. In some preferred embodiments,krill is

Euphausia superba, although other krill species also find use in the present invention. Otherkrill

species include, but are not limited to E. pacifica, E. frigida, E. longirostris, E. triacantha, E.

vallentini, Meganyctiphanes norvegica, Thysanoessa raschii and Thysanoessa inermis. In some

embodiments, the compositions comprise 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. In some embodiments, the present invention provides a capsule containing

the foregoing compositions.

In some embodiments, the present invention provides a composition comprisingat least

65% (w/w) of phospholipids, said phospholipids characterized in containing at least 35% omega-

3 fatty acid residues. In some preferred embodiments, the composition is derived from a marine

or aquatic biomass. In some further preferred embodiments, the composition is derived from

krill. In some embodiments, the composition comprises less than 2% free fatty acids. In some

embodiments, composition comprises less than 10% triglycerides. In some preferred

embodiments, the phospholipids comprise greater than 50% phosphatidylcholine. In some

embodiments, the composition comprises at least 500 mg/kg astaxanthin esters. In some

embodiments, the composition comprises at least 500 mg/kg astaxanthin esters andat least 36%

(w/w) omega-3 fatty acids. In some embodiments, the composition comprisesless than about
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0.5g/100g total cholesterol. In some embodiments, the composition comprises less than about

0.45% arachidonic acid (w/w).

In some embodiments, the present invention providesa krill lipid extract comprising at

least 500, 100, 1500, 2000, 2100, or 2200 mg/kg astaxanthin esters and at least 36% (w/w)

omega-3 fatty acids. In further embodiments, the present invention providesa 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).

In some embodiments, the present invention provides methods comprising administering

the foregoing compositions to a subject in an amounteffective for reducing insulin resistance,

reducing inflammation, improving bloodlipid profile and reducing oxidativestress.

In some embodiments, the present invention providesa krill lipid extract comprising

greater than about 80% triglycerides and greater than about 90, 100, 500, 1000, 1500, 200, 2100

or 2200 mg/kg astaxanthin esters. In some embodiments,the krill lipid extract is characterized in

containing from about 5% to about 15% omega-3 fatty acid residues. In some embodiments, the

krill lipid extract is characterized in containing less than about 5% phospholipids. In some

embodiments,the krill lipid extract is characterized in comprising from about 5% to about 10%

cholesterol.

In some embodiments, the present invention provides a krill meal composition comprising

less than about 50g/kg total fat. In some embodiments, the krill meal composition comprises

from about 5 to about 20 mg/kg astaxanthin esters. In some embodiments,the krill meal

composition comprises greater than about 65% protein. In some embodiments,the krill meal

composition of comprises greater than about 70% protein. In some further embodiments, the

present invention provides an animal feed comprising the krill meal composition.

In some embodiments, the present invention provides methodsof increasing flesh

coloration in an aquatic species comprising feeding said aquatic species a composition

comprising the krill meal described above. In some embodiments, the present invention provides

methods of increasing growth and overall survival rate of aquatic species by feeding the krill

meal described above.

In some embodiments, the present invention provides methods of producingkrill oil

comprising: a) providing krill meal; and b) extracting oil from said krill meal. In some

embodiments, the krill meal is produced by heat-treating krill. In some embodiments,the krill
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mealis stored prior to the extraction step. In some embodiments, the extracting step comprises

extraction by supercritical fluid extraction. In some embodiments, the supercritical fluid

extraction is a two step process comprising a first extraction step with carbon dioxide and a low

concentration of a co-solvent(e.g., from about 1-10% co-solvent) and a second extraction step

with carbon dioxide and a high concentration of a co-solvent(e.g., from about 10-30% co-

solvent). In preferred embodiments, the co-solvent is a C;-C3 monohydric alcohol, preferably

ethanol. In some embodiments, the present invention provides oil produced by the foregoing

method.

In some embodiments, the present invention provides methodsofproduction ofkrill oil

comprising: a) providing fresh krill; b) treating said fresh krill to denature lipases and

phospholipasesin said fresh krill to provide a denatured krill product; and c) extracting oil from

said denatured krill product. In some embodiments, the denaturation step comprises heating of

said fresh krill. In some embodiments, the denaturation step comprises heating said fresh krill

after grinding. In some embodiments, the methods further comprise storing said denatured krill

product at room temperature or below betweenthe denaturation step and the extraction step. In

some embodiments, the enzyme denaturation step is achieved by application of heat. In some

embodiments, the extraction step comprises use of supercritical carbon dioxide, with or without

use of a polar modifier. In some embodiments, the extraction step comprises use of ethanol. In

some embodiments, the extraction step is comprises ethanol extraction followed by acetone to

precipitation of phospholipids. In some embodiments, the denatured krill product is a meal. In

some embodiments, the present invention provides oil produced by the foregoing method.

In some embodiments, the present invention provides a composition comprising oil

extracted from krill having a phosphatidylcholine content of greater then about 50% (w/w). In

some embodiments, the oil has a phosphatidylcholine content of greater then about 70% (w/w).

In some embodiments, the oil has a phosphatidylcholine content of greater then about 80% (w/w).

In some embodiments, the composition comprises less than 2% free fatty acids. In some

embodiments, the composition comprises less than 10% triglycerides. In some embodiments,the

composition comprises at least 500 mg/kg astaxanthin esters. In some embodiments,the

composition comprises less than about 0.45% arachidonic acid (w/w).

In some embodiments, the present invention provides composition comprising odorless

krill oil. In some embodiments, the odorless krill oil comprises less than about 10 mg/kg (w/w)
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trimethylamine. In some further embodiments, the present invention provides 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 compoundsand 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.

In some embodiments, the present invention provides a composition comprisingkrill oil

containing less than about 70 micrograms/kilogram (w/w) astaxanthin esters. In some

embodiments, the compositions comprise less than about 50 micrograms/kilogram (w/w)

astaxanthin esters. In some embodiments, the compositions comprise less than about 20

micrograms/kilogram (w/w) astaxanthin esters. In some embodiments, the compositions

comprise less than about 5 micrograms/kilogram (w/w) astaxanthin esters.

In some embodiments, the present invention providesa krill oil produced by the process

comprising: pumpingfresh krill from a trawl onto a ship, heating the krill to provide a krill

material, and extracting oil from the krill material.

In further embodiments, the present invention provides 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. In some embodiments, the

blended krill oil product comprises a blend oflipid fractions obtained from Euphausia superba.

In some embodiments, the composition comprises from about 25% to 30% omega-3 fatty acids as

a percentageoftotal fatty acids and wherein from about 80% to 90% of said omega-3 fatty acids

are attached to said phospholipids.

In still other embodiments, the present invention provides a Euphausia superba krill oil

composition comprising: from about 30% to 60% w/w phospholipids; from about 20% to 50%

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.

In still further embodiments, the present invention provides a dietary supplement

comprising encapsulated Euphausia superba krill oil comprising from about 30% to 60% w/w

phospholipids; from about 20% to 50% 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
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in said composition, wherein from about 70% to 95% of said omega-3 fatty acids are attached to

said phospholipids.

In some embodiments, the present invention provides methods of making a Euphausia

superba krill oil composition comprising: contacting Euphausia superba with a polar solvent to

provide a polar extract comprising phospholipids; contacting Euphausia 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 comprising from

about 30% to 60% w/w phospholipids; from about 20% to 50% 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. In some embodiments, the methods further comprise the

step of encapsulating the Euphausia superba krill oil. In some embodiments, the present

invention provides a Euphausia superba krill oil produced by the methods described above.

In some embodiments, the present invention provides methodsofproducing a dietary

supplement comprising; contacting Euphausia superba with a polar solvent to provide an polar

extract comprising phospholipids; contacting Euphausia superba with a neutral solvent to provide

a neutral extract comprising triglycerides and astaxanthin; combiningsaid polar extract and said

neutral extract to provide Euphausia superba krill oil comprising from about 30% to 60% w/w

phospholipids; from about 20% to 50% 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; and encapsulating said Euphausia superba krill oil.

In some embodiments, the present invention provides methodsofreducing 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 amountofa 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 steatosisis

reduced. The present invention is not limited to any particular krill oil composition. In some

embodiments, the krill oil composition is a Euphausia superba krill oil composition. The present

invention is not limited to any particular formulation ofkrill oil. In some embodiments,the krill
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oil composition is encapsulated. In some preferred embodiments, the effective amountofa krill

oil composition is from 0.2 grams to 10 gramsofsaid krill oil composition. In some

embodiments, the krill oil composition comprises: 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.

In some embodiments,the krill oil composition comprisesa blendoflipid fractions obtained

from Euphausia superba. In some embodiments,the krill oil composition comprises from about

25% to 30% omega-3 fatty acids as a percentage oftotal fatty acids and wherein from about 80%

to 90% of said omega-3 fatty acids are attached to said phospholipids. In some embodiments, the

krill oil composition comprises from about 30% to 60% w/w phospholipids; from about 20% to

50% 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, and wherein from

about 70% to 95% of said omega-3 fatty acids are attached to said phospholipids.

In some embodiments, the present invention provides methodsofreducing 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 highfat diet or a normalfat diet an effective amount

of a krill oil composition under conditions such that a condition selected from the group

consisting of diet-induced hyperinsulinemia, insulin insensitivity, muscle mass hypertrophy,

serum adiponectin reduction and hepatic steatosis is reduced. The present invention is not limited

to any particular krill oil composition. In some embodiments,the krill oil composition is a

Euphausia superba krill oil composition. The present inventionis not limited to any particular

formulation ofkrill oil. In some embodiments,the krill oil composition is encapsulated. In some

preferred embodiments, the effective amountofa krill oil composition is from 0.2 grams to 10

gramsofsaid krill oil composition. In some embodiments,the krill oil composition comprises:

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. In some embodiments,the krill oil composition

comprises a blendoflipid fractions obtained from Euphausia superba. In some embodiments,

the krill oil 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. In some embodiments,the krill oil composition comprises from about

30% to 60% w/w phospholipids; from about 20% to 50% triglycerides; from about 400 to about
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2500 mg/kg astaxanthin; and from about 20% to 35% omega-3 fatty acids as a percentage oftotal

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

are attached to said phospholipids.

In some embodiments, the present invention provides methodsof inducing diuresis in a

subject comprising: administering to said subject an effective amountofa krill oil composition

under conditions such that diuresis is induced. In some embodiments, the present invention

provides methods of increasing muscle mass in a subject, comprising:

administering to said subject an effective amountofa krill oil composition under conditions such

that muscle massis increased. In some embodiments, the present invention provides methods 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. In

some embodiments, the present invention provides methods of decreasing lipid content in the

heart of a subject, comprising: administering to said subject an effective amountofa krill oil

composition under conditions such that lipid content in the heart of the subject is decreased. In

some embodiments, the present invention provides methods 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 contentin the liver of the subject is decreased.

DESCRIPTION OF THE FIGURES

Figure 1. 31P NMRanalysis of polarlipids in krill oil.

Figure 2. Bloodlipid profiles in Zuckerrats fed different forms of omega-3 fatty acids

(TAG = FO, PL1I = NKOand PL2 = Superba).

Figure 3. Plasma glucose concentration in Zuckerrats fed different forms of omega-3

fatty acids.

Figure 4. Plasma insulin concentration in Zucker rats fed different forms of omega-3 fatty

acids.

Figure 5. Estimated HOMA-IRvalues in Zuckerrats fed different forms of omega-3 fatty

acids.

Figure 6. The effect of dietary omega-3 fatty acids on TNF production by peritoneal

macrophages.

Figure 7. The effect of dietary omega-3 fatty acids on lipid accumulation in the liver.
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Figure 8. The effect of dietary omega-3 fatty acids on lipid accumulation in the muscle.

Figure 9. The effect of dietary omega-3 fatty acids on lipid accumulation in the heart.

Figure 10. Relative concentrations of DHA in the brain in Zucker rats supplemented with

omega-3 fatty acids.

Figure 11. Mean group body weights (g) in the collagen-induced male DBA/1arthritic

mice. B - PL2is the krill oil group. * p<0.05, significantly different from Group A (Positive

Control - Fish Oil) and Group C (Control).

Figure 12.

Figure 13.

Figure 14.

Figure 15.

Figure 16.

Figure 17.

Figure 18.

Figure 19.

DEFINITIONS

Body weight for the various treatment groups.

Muscle weight for the various treatment groups.

Muscle to body weightratio for the various treatment groups.

Serum adiopnectin levels (ng/ml) for the various treatment groups.

Serum insulin levels for the various treatment groups.

Blood glucose (mmol/l) levels in the various treatment groups.

HOMA-IRvaluesfor the various treatment groups.

Livertriglyceride levels (umol/g) for the various treatment groups.

As used herein, "phospholipid" refers to an organic compound having the following

general structure:

I
O——C——R"'

i
——O——C—— R?
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wherein R1 is a fatty acid residue, R2 is a fatty acid residue or —-OH,and R3 is a —H ornitrogen

containing compound choline (HOCH;CH,N'(CH;3)30H), ethanolamine (HOCH;CH,NH;),

inositol or serine. R1 and R2 cannot simultaneously be OH. When R3 is an —OH, the compound

is a diacylglycerophosphate, while when R3is a nitrogen-containing compound, the compoundis

a phosphatide suchas lecithin, cephalin, phosphatidyl serine or plasmalogen.

An “ether phospholipid”as used herein refers to a phospholipid having an ether bondat

position | the glycerol backbone. Examples of ether phospholipids include, but are not limited

to, alkylacylphosphatidylcholine (AAPC), lyso-alkylacylphosphatidylcholine (LAAPC), and

alkylacylphosphatidylethanolamine (AAPE). A “non-ether phospholipid”is a phospholipid that

does not have an ether bondat position 1 of the glycerol backbone.

Asused herein, the term omega-3 fatty acid refers to polyunsaturated fatty acids that have

the final double bond in the hydrocarbon chain between the third and fourth carbon atoms from

the methyl end of the molecule. Non-limiting examples of omega-3 fatty acids include,

5,8,11,14,17-eicosapentaenoic acid (EPA), 4,7,10,13,16,19-docosahexanoic acid (DHA) and

7,10,13,16,19-docosapentanoic acid (DPA).

Asused herein, astaxanthin refers to the following chemicalstructure:

 
Asused herein, astaxanthin esters refer to the fatty acids esterified to OH group in the

astaxanthin molecule.

Asused herein, the term w/w (weight/weight) refers to the amount of a given substance in

a composition on weight basis. For example, a composition comprising 50% w/w phospholipids

meansthat the mass of the phospholipids is 50% ofthe total mass of the composition (i.e., 50

gramsofphospholipids in 100 grams of the composition, such as an oil).

12
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DETAILED DESCRIPTION OF THE INVENTION

This invention discloses novel krill oil compositions characterized by containing high

levels of astaxanthin, phospholipids, included an enriched quantities of ether phospholipids, and

omega-3 fatty acids. The krill oils compositions are extracted from krill meal using supercritical

fluid extraction (SFE) with a co-solvent modifier. The krill meal has been processed on board a

ship in Antarctica using live krill as starting material in order to ensure the highest possible

quality of the krill meal. The krill oils are extracted from the krill meal in two stages, in step 1 the

neutral fraction is extracted using neat supercritical CO2 or in combination with 5% ethanol. The

neutral fraction consisted mostly of triglycerides and cholesterol. In stage 2, the polar lipids

(phospholipids) are extracted by adding at least 20% ethanol to the supercritical COz extraction

medium.

The present invention provides methodsto avoid decomposition of glycerides and

phospholipidsin krill oil and compositions produced by those methods. The product obtained by

these new methodsis virtually free of enzymatically decomposed oil constituents. The solution to

the problem is to incorporate a protein denaturation step on fresh krill prior to use of any

extraction technology. Denaturation can be achieved by thermalstress or by other means. After

denaturation, the oil can be extracted by an optional selection of nonpolar and polar solvents

including use of supercritical carbon dioxide. Krill is adapted to a very efficient nutrient digestion

at very low temperatures. Therefore the enzymesare sensitive to heat and the step of applying

thermal denaturation of lipases and phospholipases does not imply use of very high temperatures.

Surprisingly, it has been found that the use of mild denaturation conditions can greatly enhance

the quality of krill oil.

Additionally, a major obstacle of several processes of extraction is the cost of removing

water. This is particularly true for methods feasible for extraction of highly unsaturated lipids

where freeze drying has been regarded as the method of choice to avoid oxidative breakdown of

lipids. However,the lipids in krill are surprisingly stable against oxidative deterioration.

Therefore, a process including moderate use of heat in the water removing processis feasible

provided that the enzymes have beeninactivated.
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A. Krill Processing

The present invention provides methods for processing freshly caught krill at the site of

capture and preferably on board a ship. After processing on board,the krill can be further

subjected to extraction processes on boardthe ship or at a remote location away from the ship.

The processing steps described herein also allow for the storage of krill material, preferably a

krill meal for from about 1,2, 3, 4, 5, 6, 8, 9, 10, 11, or 12 months to about 24 to 36 months prior

to processing.

In some preferred embodiments, freshly caught krill is first subjected to a protein

denaturation step. The present inventionis not limited to any particular method of protein

denaturation. In some embodiments, the denaturation is accomplished by application of

chemicals, heat, or combinations thereof. In some embodiments, freshly caughtkrill is wet

pressed to obtain oil and meal. In some embodiments, the meal is then heated to a temperature of

about 50°C to about 100°C for about 20 minutes to about an hour, preferably about 40 minutes to

denature the proteins. In some embodiments, this material is then pressed to yield a press cake.

Whenthis method is used on krill, only a small amountofoil is released. Mostof the oilis still

present in the denatured meal. In some embodiments, antioxidants such as ethoxyquin or

Vitamin E are added to the meal. However, as shown in the examples, the resulting mealis

surprisingly stable. The stability can only partly be explained by addition of an antioxidant to the

meal. This antioxidant can, after extraction of the oil from denatured meal, be removed by further

processing steps. Alternatively the oil can be extracted rather shortly after production of the meal

without any addition of antioxidant in the process. Further, storage conditions at a low to very

low temperature can be applied if addition of antioxidantis not desired.

Krill oil extracted from denatured krill meal by supercritical fluid extraction even 19

monthsafter the production of the meal contained virtually no decomposed phospholipids. This

product turned out to be substantially different from samplesofkrill oil available in the market

today. Previously described commercial krill processing proceduresutilize krill that has been

frozen immediately after catching followed by freeze drying and extraction at low temperatures.

However, these processes only yield a suitable productif the time the krill is kept frozen is very

short or the temperature is extremely low (-60°to -80°C). However, data provided herein clearly

showsthat if a step of denaturation of the proteins is added in front of an optional extraction

method, an excellent krill oil can be produced evenafter a long time of storage. This
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methodology also opens up for use of alternative methods to remove water prior to extraction,

whichin turn has a great impact on costs in full scale operation.If a long time ofstorageis

desired, the denatured material should preferably be stored at low temperature preferably at -

20°C,

In some embodiments, krill oil is extracted from the denatured krill meal. In some

embodiments,the krill oil is extracted by contacting the krill meal with ethanol. In some

embodiments,krill is then extracted with a ketone solvent such asacetone.In other embodiments,

the krill oil is extracted by one or two step supercritical fluid extraction. In some embodiments,

the supercritical fluid extraction uses carbon dioxide and neutralkrill oil is produced. In some

embodiments, the supercritical fluid extraction uses carbon dioxide with the addition of a polar

entrainer, such as ethanol, to producea polar krill oil. In some embodiments, the krill mealis

first extracted with carbon dioxide followed by carbon dioxide with a polar entrainer, or vice

versa. In some embodiments, the krill mealis first extracted with CO2 supplemented with a low

amountofa polar co-solvent(e.g., from about 1% to about 10%, preferably about 5%) such a Cy-

C; monohydric alcohol, preferably ethanol, followed by extraction with CO2 supplemented with a

high amountof a polar co-solvent (from about 10% to about 30%, preferably about 23%) such as

such a Ci-C3 monohydric alcohol, preferably ethanol, or vice versa. Surprisingly, it has been

found that use of a low amountofpolar solvent in the CO» as an entrainer facilitates the

extraction ofneutral lipid components and astaxanthin in a single step. Use of the high of polar

solvent as an entrainer in the other step facilitates extraction of ether phospholipids, as well as

non-ether phospholipids.

The present invention is distinguished from previously described krill oil products, such

as those described in U.S. Pat. No. 6,800,299 or WO 03/011873 and Neptune brandkrill oil, by

having substantially higher levels of non-ether phospholipids, ether phospholipids, and

astaxanthin. The krill oils of the present invention also have unexpected and superior properties

as compared to previously available krill oils. In particular, the krill oil of the present invention

has been demonstrated to reduce blood LDL cholesterol levels, improve DHAtransfer to the

brain as well as reduce lipid accumulation in the liver and muscle while the previously described

krill oil compositions do not have such a properties. Accordingly, in some embodiments, the

present invention providesa krill oil composition, preferably a Euphausia superba krill oil

composition, comprising from about 40% to about 60% w/w phospholipids, preferably from
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about 45% to 55% w/w phospholipids and from about 300 mg/kg astaxanthin to about 2500

mg/kg astaxanthin, preferably from about 1000 to about 2200 mg/kg astaxanthin, more preferably

from about 1500 to about 2200 mg/kg astaxanthin. In some preferred embodiments, the

compositions comprise greater than about 1000, 1500, 1800, 1900, 2000, or 2100 mg/kg

astaxanthin. In some preferred embodiments,the krill oil compositions of the present invention

comprise from about 1%, 2%, 3% or 4% to about 8%, 10%, 12% or 15% w/w ether

phospholipids or greater than about 4%, 5%, 6%, 7%, 8%, 9% or 10% ether phospholipids. In

some embodiments the ether phospholipids are preferably alkylacylphosphatidylcholine, lyso-

alkylacylphosphatidylcholine, alkylacylphosphatidyl-ethanolamine or combinationsthereof. In

some embodiments, the krill oil compositions comprise from about 1%, 2%, 3% or 4% to about

8%, 10%, 12% or 15% w/w ether phospholipids and from about 30%, 33%, 40%, 42%, 45%,

48%, 50%, 52%, 54%, 55% 56%, 58% to about 60% non-ether phospholipids so that the total

amountofphospholipids (both ether and non-ether phospholipids) ranges from about 40% to

about 60%. One ofskill in the art will recognize that the range of 40% to 60% total

phospholipids, as well as the other ranges of ether and non-ether phospholipids, can include other

values not specifically listed within the range.

In further embodiments, the compositions comprise from about 20% to 45% w/w

triglycerides; and from about 400 to about 2500 mg/kg astaxanthin. In some embodiments, the

compositions comprise from about 20% to 35%, preferably from about 25% to 35%, omega-3

fatty acids as a percentageoftotal fatty acids in the composition, wherein from about 70% to

95%, or preferably from about 80% to 90% of the omega-3 fatty acids are attached to the

phospholipids. In some embodiments, the present invention provides encapsulated Euphausia

superba krill oil compositions. In some embodiments, the present invention provides a method of

making a Euphausia superba krill oil composition comprising contacting Euphausia superba

with a polar solvent to provide an polar extract comprising phospholipids, contacting Euphausia

superba with a neutral solvent to provide a neutral extract comprising triglycerides and

astaxanthin, and combining said polar extract and said neutral extract to provide the Euphausia

superba krill oils described above. In some embodiments, fractions from polar and non-polar

extractions are combined to provide a final product comprising the desired ether phospholipids,

non-ether phospholipids, omega-3 moieties and astaxanthin. In other embodiments,the present

invention provides methods of making a Euphausia superba (or other krill species) krill oil
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comprising contacting a Euphausia superba preparation such as Euphausia superba krill meal

under supercritical conditions with CO, containing a low amountofa polar solvent such as

ethanol to extract neutrallipids and astaxanthin; contacting meal remaining from thefirst

extraction step under supercritical conditions with CO2 containing a high amountof a polar

solvent such as ethanolto extract a polar lipid fraction containing ether and non-ether

phospholipids; and then blending the neutral and polar lipid extracts to provide the compositions

described above.

The krill oil extracted by the methodsof the present invention contains few enzymatic

breakdown products. Examples of the krill oil compositions of the present invention are provided

in Tables 9-24. In some embodiments, the present invention providesa polar krill oil comprising

at least 65% (w/w) of phospholipids, wherein the phospholipids are characterized in containing at

least 35% omega-3 fatty acid residues. The present invention is not limited to the presence of any

particular omega-3 fatty acid residues in the krill oil composition. In some preferred

embodiments, the krill oil comprises EPA and DHAresidues. In some embodiments,the krill oil

compositions comprise less than about 5%, 4%, 3% or preferably 2% free fatty acids on a

weight/weight (w/w) basis. In some embodiments,the krill oil compositions comprise less than

about 25%, 20%, 15%, 10% or 5% triglycerides (w/w). In some embodiments,the krill oil

compositions comprise greater than about 30%, 40%, 45%, 50%, 55%, 60%, or 65%

phosphatidyl choline (w/w). In some embodiments, the krill oil compositions comprise greater

than about 100, 200, 300, 400, or 500 mg/kg astaxanthin esters and up to about 700 mg/kg

astaxanthin esters. In some embodiments,the present invention provides krill oil compositions

comprising at least 500, 1000, 1500, 2000, 2100, or 2200 mg/kg astaxanthin esters andat least

36% (w/w) omega-3 fatty acids. In some embodiments, the krill oil compositions of the present

invention comprise less than about 1.0g/100g, 0.5g/100g, 0.2g/100g or 0.1g/100gtotal

cholesterol. In some embodiments,the krill oil compositions of the present invention comprise

less than about 0.45

In some embodiments, the present invention provides a neutral krill oil extract comprising

greater than about 70%, 75% 80%, 85% or 90% triglycerides. In some embodiments,the krill oil

compositions comprise from about 50 to about 2500 mg/kg astaxanthin esters. In some

embodiments, the krill oil compositions comprise from about 50, 100, 200, or 500 to about 750,

1000, 1500 or 2500 mg/kg astaxanthin esters. In some embodiments, the compositions comprise
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from about 1% to about 30% omega-3 fatty acid residues, and preferably from about 5%-15%

omega-3 fatty acid residues. In some embodiments, the krill oil compositions comprise less than

about 20%, 15%, 10% or 5% phospholipids.

In some embodiments, the present invention provideskrill oil containing less than about

70, 60, 50, 40, 30, 20, 10, 5 or 1 micrograms/kilogram (w/w) astaxanthin esters. In some

embodiments, the krill oil is clear or only has a pale red color. In some embodiments, the low-

astaxanthin krill oil is obtained by first extracting a krill material, such as krill oil, by supercritical

fluid extraction with neat carbon dioxide. It is contemplated that this step removes astaxanthin

from the krill material. In some embodiments, the krill material is then subjected to supercritical

fluid extraction with carbon dioxide anda polar entrainer such as ethanol, preferably about 20%

ethanol. The oil extracted during this step is characterized in containing low amounts of

astaxanthin. In other embodiments,krill oil comprising astaxanthin is extracted by

countercurrent supercritical fluid extraction with neat carbon dioxide to provide a low-astaxanthin

krill oil.

In some embodiments, the present invention provideskrill oil that is substantially

odorless. By substantially odorless it is meant that the krill oil lacks an appreciable odor as

determined by a test panel. In some embodiments, the substantially odorless krill oil comprises

less than about 10, 5 or 1 milligrams/kilogram trimethylamine. In some preferred embodiments,

the odorless krill oil is produced by first subjecting krill material to supercritical fluid extraction

with neat carbon dioxide to remove odor causing compoundssuchastrimethylamine, followed

by extraction with carbon dioxide with a polar entrainer such as ethanol.

In some embodiments, the present invention provides a delipidated krill meal produced

after extraction of lipids from the krill meal. In some embodiments, the delipidated krill meal

comprises krill protein. In some embodiments, the delipidated krill meal comprises less than

about 200, 150, 120, 100, 75, 65, 60, 55, or 50 g/kg total fat. In some embodiments, the

delipidated krill meal comprises from about 1 to about 100 mg/kg astaxanthin esters, and

preferably from about 5 to about 20 mg/kg astaxanthin esters. In some embodiments, the

delipidated krill meal comprises greater than about 60%, 65%, 70% or 75% krill protein. In some

embodiments, the present invention provides animal feeds comprising the delipidated krill meal.

In some embodiments, the animal feedis a fish feed or aquatic organism feed, such as shrimp

feed, crab feed, or crawfish feed. In preferred embodiments,the krill meal is incorporated into
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complete ration for the target organism. In preferred embodiments, the feed is provided in

pelleted form. In many instances, compoundssuchas astaxanthin are removed during

delipidation. The methodsof the present invention provide a delipidated krill meal that retains

significant amounts of astaxanthin. Accordingly, in some embodiments, the present invention

provides methodsof feeding aquatic organisms, comprising providing to the aquatic organism a

feed comprising the delipidated krill meal described above. In other embodiments, the present

invention provides methods of increasing flesh coloration in an aquatic species comprising

feeding the aquatic species a comprising the delipidated krill meal described above.

B. Compositions Containing Krill Oil

In some embodiments, the compositions of this invention (such as those described in the

preceding sections) are contained in acceptable excipients and/or carriers for oral consumption.

The actual form ofthe carrier, and thus, the compositionitself, is not critical. The carrier may be

a liquid, gel, gelcap, capsule, powder,solid tablet (coated or non-coated), tea, or the like. The

composition is preferably in the form ofa tablet or capsule and mostpreferably in the form of a

soft gel capsule. Suitable excipient and/or carriers include maltodextrin, calctum carbonate,

dicalcitum phosphate, tricalcium phosphate, microcrystalline cellulose, dextrose, rice flour,

magnesium stearate, stearic acid, croscarmellose sodium, sodium starch glycolate, crospovidone,

sucrose, vegetable gums, lactose, methylcellulose, povidone, carboxymethylcellulose, corn

starch, and the like (including mixtures thereof). Preferred carriers include calcium carbonate,

magnesium stearate, maltodextrin, and mixtures thereof. The various ingredients and the

excipient and/or carrier are mixed and formed into the desired form using conventional

techniques. The tablet or capsule of the present invention may be coated with an enteric coating

that dissolves at a pH of about 6.0 to 7.0. A suitable enteric coating that dissolves in the small

intestine but not in the stomachis cellulose acetate phthalate. Further details on techniques for

formulation for and administration may be foundin the latest edition of Remington's

Pharmaceutical Sciences (Maack Publishing Co., Easton, PA).

The dietary supplement may comprise one or moreinert ingredients, especially if it is

desirable to limit the numberof calories addedto the diet by the dietary supplement. For

example, the dietary supplementof the present invention may also contain optional ingredients

including, for example, herbs, vitamins, minerals, enhancers, colorants, sweeteners, flavorants,
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inert ingredients, and the like. For example, the dietary supplementof the present invention may

contain one or more of the following: ascorbates (ascorbic acid, mineral ascorbate salts, rose hips,

acerola, and the like), dehydroepiandosterone (DHEA), Fo-Ti or Ho Shu Wu(herb commonto

traditional Asian treatments), Cat's Claw (ancient herbal ingredient), green tea (polyphenols),

inositol, kelp, dulse, bioflavinoids, maltodextrin, nettles, niacin, niacinamide, rosemary,

selenium,silica (silicon dioxide,silica gel, horsetail, shavegrass, and the like), spirulina, zinc, and

the like. Such optional ingredients may be either naturally occurring or concentrated forms.

In some embodiments, the dietary supplements further comprise vitamins and minerals

including, but not limited to, calctum phosphate or acetate, tribasic; potassium phosphate, dibasic;

magnesium sulfate or oxide; salt (sodium chloride); potassium chloride or acetate; ascorbic acid;

ferric orthophosphate; niacinamide; zinc sulfate or oxide; calcium pantothenate; copper

gluconate; riboflavin; beta-carotene; pyridoxine hydrochloride; thiamin mononitrate; folic acid;

biotin; chromium chloride or picolonate; potassium iodide; sodium selenate; sodium molybdate;

phylloquinone; vitamin D3; cyanocobalamin; sodium selenite; copper sulfate; vitamin A; vitamin

C; inositol; potassium iodide. Suitable dosages for vitamins and minerals may be obtained, for

example, by consulting the U.S. RDA guidelines.

In further embodiments, the compositions comprise at least one food flavoring such as

acetaldehyde (ethanal), acetoin (acetyl methylcarbinol), anethole (parapropenyl anisole),

benzaldehyde (benzoic aldehyde), N butyric acid (butanoic acid), d or | carvone (carvol),

cinnamaldehyde (cinnamic aldehyde), citral (2,6 dimethyloctadien 2,6 al 8, gera nial, neral),

decanal (N decylaldehyde, capraldehyde, capric aldehyde, caprinaldehyde, aldehyde C 10), ethyl

acetate, ethyl butyrate, 3 methyl 3 phenyl glycidic acid ethyl ester (ethyl methyl phenyl glycidate,

strawberry aldehyde, C 16 aldehyde), ethyl vanillin, geraniol (3,7 dimethyl 2,6 and 3,6 octadien 1

ol), geranyl acetate (geraniol acetate), limonene (d ,1, and dl ), linalool (linalol, 3,7 dimethyl 1,6

octadien 3 ol), linalyl acetate (bergamol), methyl anthranilate (methyl 2 aminobenzoate),

piperonal (3,4 methylenedioxy benzaldehyde, heliotropin), vanillin, alfalfa (Medicagosativa L.),

allspice (Pimenta officinalis), ambrette seed (Hibiscus abelmoschus), angelic (Angelica

archangelica), Angostura (Galipea officinalis), anise (Pimpinella anisum), star anise (Illictum

verum), balm (Melissa officinalis), basil (Ocimum basilicum), bay (Laurus nobilis), calendula

(Calendula officinalis), (Anthemis nobilis), capsicum (Capsicum frutescens), caraway (Carum

carvi), cardamom (Elettaria cardamomum), cassia, (Cinnamomumcassia), cayenne pepper
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(Capsicum frutescens), Celery seed (Apium graveolens), chervil (Anthriscus cerefolium), chives

(Allium schoenoprasum), coriander (Coriandrum sativum), cumin (Cuminum cyminum), elder

flowers (Sambucus canadensis), fennel (Foeniculum vulgare), fenugreek (Trigonella foenum

graecum), ginger (Zingiber officinale), horehound (Marrubium vulgare), horseradish (Armoracia

lapathifolia), hyssop (Hyssopusofficinalis), lavender (Lavandula officinalis), mace (Myristica

fragrans), marjoram (Majoranahortensis), mustard (Brassica nigra, Brassica juncea, Brassica

hirta), nutmeg (Myristica fragrans), paprika (Capsicum annuum), black pepper (Piper nigrum),

peppermint (Menthapiperita), poppy seed (Papayer somniferum), rosemary (Rosmarinus

officinalis), saffron (Crocus sativus), sage (Salvia officinalis), savory (Satureia hortensis, Satureia

montana), sesame (Sesamum indicum), spearmint (Mentha spicata), tarragon (Artemisia

dracunculus), thyme (Thymus vulgaris, Thymus serpyllum), turmeric (Curcuma longa), vanilla

(Vanilla planifolia), zedoary (Curcuma zedoaria), sucrose, glucose, saccharin, sorbitol, mannitol,

aspartame. Other suitable flavoring are disclosed in such references as Remington's

Pharmaceutical Sciences, 18th Edition, Mack Publishing, p. 1288-1300 (1990), and Furia and

Pellanca, Fenaroli's Handbook of Flavor Ingredients, The Chemical Rubber Company, Cleveland,

Ohio, (1971), known to those skilled in theart.

In other embodiments, the compositions comprise at least one synthetic or natural food

coloring (e.g., annatto extract, astaxanthin, beet powder, ultramarine blue, canthaxanthin,

caramel, carotenal, beta carotene, carmine, toasted cottonseed flour, ferrous gluconate, ferrous

lactate, grape color extract, grape skin extract, iron oxide, fruit juice, vegetable juice, dried algae

meal, tagetes meal, carrot oil, corn endosperm oil, paprika, paprika oleoresin, riboflavin, saffron,

tumeric, tumeric and oleoresin).

In still further embodiments, the compositions comprise at least one phytonutrient(e.g.,

soy isoflavonoids, oligomeric proanthcyanidins, indol 3 carbinol, sulforaphone,fibrous ligands,

plant phytosterols, ferulic acid, anthocyanocides,triterpenes, omega 3/6 fatty acids, conjugated

fatty acids such as conjugatedlinoleic acid and conjugated linolenic acid, polyacetylene,

quinones, terpenes, cathechins, gallates, and quercitin). Sources of plant phytonutrients include,

but are not limited to, soy lecithin, soy isoflavones, brownrice germ, royal jelly, bee propolis,

acerola berry juice powder, Japanese green tea, grape seed extract, grape skin extract, carrot juice,

bilberry, flaxseed meal, bee pollen, ginkgo biloba, primrose (evening primroseoil), red clover,
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burdock root, dandelion, parsley, rose hips, milk thistle, ginger, Siberian ginseng, rosemary,

curcumin, garlic, lycopene, grapefruit seed extract, spinach, and broccoli.

In still other embodiments, the compositions comprise at least one vitamin (e.g., vitamin

A, thiamin (B1), riboflavin (B2), pyridoxine (B6), cyanocobalamin (B12), biotin, ascorbic acid

(vitamin C), retinoic acid (vitamin D), vitamin E, folic acid and other folates, vitamin K, niacin,

and pantothenic acid). In some embodiments, the particles comprise at least one mineral(e.g.,

sodium, potassium, magnesium, calcium, phosphorus, chlorine, iron, zinc, manganese, flourine,

copper, molybdenum, chromium,selenium, and iodine). In someparticularly preferred

embodiments, a dosage ofa plurality of particles includes vitamins or minerals in the range of the

recommendeddaily allowance (RDA)as specified by the United States Department of

Agriculture. In still other embodiments, the particles comprise an amino acid supplement

formula in which at least one amino acidis included (e.g., |-carnitine or tryptophan).

C. Uses of Krill Oil

Previously, it was disclosed that omega-3 fatty acids have anti-inflammatory properties.

See, e.g., Calder. Am. J. Clin. Nutr. 83 (2006) 1505S. In addition, in it was disclosed that a

phospholipid emulsion derived from a marine and/or synthetic origin comprising polyunsaturated

fatty acids have anti-inflammatory and/or immuno-suppressive effects. See, e.g., 5,434,183. An

embodimentofthis invention is a krill oil composition effective for reducing inflammation i.e.

reducing the levels of TNF-a, IL-1 beta, IL-6, IL-10, TGF beta and fibrinogen in the blood.

Type 2 diabetes is a metabolic disorder characterized by impaired glycemic control (high

blood glucoselevels). In type 2 diabetes, it is the tissue wide insulin resistance that contributes to

the developmentof the disease. Strategies reducing insulin resistance or improving tissue

sensitivity to insulin are recognized as beneficial in preventing type 2 diabetes. In healthy

humans, a 3-week supplementation with fish oil (1.1 g EPA/d and 0.7 g DHA/d) decreased the

insulin response to an oral glucose load by 40%. Omega-3 PUFA dietary enrichmentresulted in

lower glucose oxidation, higher fat oxidation, and increased glycogen storage; the glycemic

response was unchanged, however, which indicates an improvedsensitivity to insulin. In another

embodimentofthis invention is a krill oil composition effective for reducing the insulin

resistance.
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Krill oil has not been disclosed as being effective in treating one of the most importantlife

style problems of modern societies, i.e., excess weight gain and obesity. Excess adiposetissue

mass (overweight and obesity) is associated with low grade inflammation in adipose tissue and in

the whole body reflecting the inflammatory mediators “spilling over” from fat tissue. Trayhurn et

al., Br. J. Nutrition (2004), 92(3), 347-355. Inflammation appears to be an important link

between obesity and metabolic syndrome/type-II diabetes as well as cardiovascular disease.

Libbyet al., J. Amer. Coll. Card. (2006), 48(9, Suppl. A), A33-A46. Thus, excess adiposetissue

is an unhealthy condition. Weight reduction will improve the inflammatory condition, but

persistent weight reduction is difficult to achieve. Omega-3 fatty acid supplementation may

alleviate the inflammatory condition in adipose tissue and thus ideally complementthe principal

strategies of weight reduction i.e. low calorie diet and exercise. There are clinical studies in

humansthat demonstrate that omega-3 enhancethe effect of very low calorie diet and exercise in

reducing body fat mass. Kunesovaet al., Physiological research / Academia Scientiarum

Bohemoslovaca (2006), 55(1), 63-72. Although diet and exercise regime mayfail to result in

consistent decrease in weight in long term, the effect of omega-3 fatty acids alleviating the

inflammatory condition in the adipose tissue may persist generating a condition that can be

described as "healthy adipose tissue". Previously, it was shown that dietary omega-3 fatty acids

can be used to reduce inflammation in adipose tissue without influencing level of obesity.

Todoric et al., Diabetologia (2006), 49(9), 2109-2119. Reduction in adiposetissue

inflammation was demonstrated by an increase in circulating levels of adiponectin. Adiponectin

is an adiposetissue derived anti-inflammatory hormone. Results on the treatment of obese people

with omega-3 fatty acidsto alleviate circulating levels of inflammatory markers are inconclusive.

Trebble et al., Br. J. Nutrition (2003), 90(2), 405-412. However, duration of these studies may

not have been sufficient given the slow turnoverof adiposetissue in humans.Itoh et al. found that

1.8 g/d of EPA increased adiponectin, a marker of adipose tissue derived inflammation, in a

group of overweight subjects with metabolic syndrome. Itoh et al., Arteriosclerosis, Thrombosis,

and Vascular Biology (2007), 27(9), 1918-1925.

An embodimentof the invention is the use ofkrill oil to increase serum adiponectin

levels. Adiponectin is a protein hormonethat modulates a number of metabolic processes,

including glucose regulation and fatty acid catabolism. Adiponectin is exclusively secreted from

adiposetissue into the bloodstream andis very abundantin plasmarelative to many hormones.
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Levels of the hormoneare inversely correlated with body mass index (BMI). The hormoneplays

a role in alleviating the metabolic dysregulation that may result in type 2 diabetes, obesity,

atherosclerosis and non-alcoholic fatty liver disease (NAFLD). Diez et al., Eur. J. Endocrinol.

148 (3): 293-300; Ukkolaet al., J. Mol. Med. 80 (11): 696-702.

Another embodimentof the invention is to use krill oil in an overweight and obese

subjects for alleviating diet induced adipose tissue dysfunction and diet induced changesin the

lipid metabolism.

In further embodiments,krill oil is effective in reducingrisk factors of type 2 diabetes

such as hyperinsulinemia andinsulin resistance and cardiovascular disease risk factors in

overweight subjects. In addition this invention disclosesthat krill oil is effective in preventing

accumulation of fat in muscles andin the liver(liver steatosis).

It is well knownin the art that the obese Zuckerrat is a useful rat model to study

metabolic Syndrome X and non-insulin dependent diabetes mellitus, including glucosetolerance,

insulin resistance and hyperinsulinaemia. It has also been shown previously that astaxanthin is a

powerful antioxidant, useful for prevention of oxidative stress in vivo and in Zuckerrats using

vitamin E. See, e.g., Aoi et al., (2003). Antioxidants & Redox Signaling. 5(1):139-44; Laightet

al., Eur. J. Pharmacol. 377 (1999) 89.

In yet another embodimentof the inventionis a krill oil composition effective of

improving the blood lipid profile by increasing the HDL cholesterol levels, decreasing the LDL

cholesterol and triglyceride levels. Hence the novel krill oil composition is effective for treating

metabolic syndrome. Metabolic syndromeis defined as the coexistence of 3 or more components

selected from the group: abdominal obesity, high serum triglyceride levels, low HDL levels,

elevated blood pressure and high fasting plasma glucoselevels.

In another embodimentof the invention,the krill oil compositions are found to be

effective and safe for the treatment of metabolic syndrome in humans.

In still other embodiments, the krill oil compositions of the present invention find use in

increasing or inducing diuresis. In some embodiments, the krill oil compositions of the present

invention find use in decreasing protein catabolism and increasing the muscle massof a subject.

In some embodiments, the kill oil composition of the present invention find use in the

treatment of fatty heart disease and non-alcoholic fatty acid liver disease. Thus, the krill oil

24
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compositions are useful for decreasing the lipid content of the heart and/or liver and/or muscle of

a subject.

In yet another embodimentof the invention is a method to increase the transfer of DHA to

the brain.

EXAMPLE1

Antarctic krill (Euphausia superba) was captured and brought on board alive, before it

was processed into krill meal, an oil (asta oil) and stickwater. The composition and properties of

the krill meal was monitored during the processing and compared to a commercial competitor

(Table 1 and 2). Furthermore, the amino acid composition of the krill meal and stickwater was

determined (Table 3), showingthat krill mealis a suitable feed source for to be used in

aquaculture due to the presencesofall the essential amino acidsteleost fish require. During the

krill meal processing a neutral oil (asta oil) is recovered, the chemical composition of the asta oil

is shown in Tables 4 and 5.

Table 1. Composition of products from the processing line
Roundfrozen After decanter After drier Konstruktor

krill Koshkin

(Ukranian

 13,5 9/100 g 20,9 g/100 g 58,5 9/100 g 60,2 9/100 g
Moisture 76,3 2/100 65,6 2/100 9,1 2/100 2 9,6 2/100 eg

8,6 g/100 g 10 g/100 g
29,8 g/100g|25,3 9/100 g

Total 53,3 mg/kg 81,3 mg/kg 145 mg/kg 126 mg/kg
astaxanthin

  
 

Table 2. Lipid class composition in products from the processing line

Crude protein Round frozen After decanter|After drier Konstruktor
krill (g/100 g) (g/100 g) (g/100 g) Koshkin

(Ukranian
vessel) (g/100

ester

Triglycerides/pigments 29,3
Free fatty acids 15,1 2,5 9,0

6,6PE 10,4 7,9 6,3
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PS 1,2 1,6 1,4 2,7
:

PC 28

Sphingomyeline/lyso|2,0 0,5 3,0 3,0
PC

Nd= not detected

 3  
Table 3. Amino acids in krill meal and stick water 

 

 

 

 

 

 

Aminoacid Total in meal|Free in meal|Free in stickwater (g/100

(g/100 g (g/100g g protein)

protein) protein)

Serine 4,2 0,02 0,13

Arginine 6,7 0,56 4,86

Proline 3,8 0,53 2,32

Methionine 2,9 <0,01 0,12

Phenylalanine 4,4 0,01 0,1

Thryptophan 1,1 <0,02 <0,05

[Asparagine|Asparagine

 
No o>

<0,01 0,05
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Glutamine <0,01 <0,05

Taurine 0,5 8,52

Carnosine <0,01 <0,05

Ornithine 1,04

3-aminopropanoic acid is also known as B-alanine

 

    
4-aminobutanoic acid is alos known as y-aminobutyric acid or GABA

Table 4. Composition and quality parametersofasta oil.

Moisture 0,14 2/100 g
Insoluble impurities 0,02 2/100 g

Unsaponifable matter 1,5 2/100 ¢

Peroxide value <2 meqperoxide/kg oil
Ansidine value <1

Phosphorous 23 me/ke
Phopspholipids 575 mg/kg

Astaxanthin 1245 mg/kg

  
Table 5. Fatty acid composition ofthe asta oil

Fatty Acid Astaoil

File

C4:0 0,00
C6:0 0,00
C8:0 0,00

C10:0 0,00
C12:0 0,00
C14:0 17,5
C14:1 0,00
C15:0 0,00
C16:0 19,3
C16:1 9,7
C18:0 1,2
C18:1 22,6

C18:2N6 1,4
C18:3N6 0,1

27
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C18:3N3 0,7
C18:4N3 3,0

C20:0 0,1
C20:1 1,3

C20:2N6 <0,1
C20:3N6 0,1
C20:4N6 0,1
C20:3N3 <0,1
C20:4N3 0,2

C20:5N3 (EPA) 5,6
C22:0 0,1
C22:1 0,3

C22:2N6 0,0
C22:4N6 <0,1
C22:5N6 0,00
C22:5N3 0,2

C22:6N3 (DHA) 2,00
C24:1 0,03
Total 88,4

Saturated 38,0
Monounsaturated 33,9

Polyunsaturated 16,4

Total 88,4

Omega-3 11,9
Omega-6 1,6

EXAMPLE2

The krill meal obtained in example | was then ethanol extracted according to the method

5 disclosed in JP02215351. The results showed that around 22% fat from the meal could be

extracted, somewhat lower than was extracted using Folch (25%). Table 6 showsthe fatty acid

composition of the krill meal and the krill oil extracted from the meal using ethanol. Table 7

showsthe composition and properties of the krill meal and products before and after extraction,

whereastable 8 showsthe lipid composition.

10

28
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Table 6. Fatty acid distribution in krill meal (g/100 g lipid) and the ethanol extracted krill oil.
EtOH KO

Fatty Acid

File

C4:0

C6:0

C8:0

C10:0

C12:0

C14:0

C14:1

C15:0

C16:0

C16:1

C18:0

C18:1

C18:2N6

C18:3N6

C18:3N3

C18:4N3

C20:0

C20:1

C20:2N6

C20:3N6

C20:4N6

C20:3N3

C20:4N3

C20:5N3 (EPA)
C22:0

C22:1

C22:2N6

C22:4N6

C22:5N6

C22:5N3

C22:6N3 (DHA)
C24:1

Saturated

Monounsaturated

Polyunsaturated

Total

Krill meal

0,00
0,00
0,00
0,00
0,00
7,8

0,00
0,00
15,8
5,1
0,9
13,4
1,1
0,1
0,4
1,1
0,1
0,8

<0,1
0,1
0,2

<0,1
0,2
10,5
<0,1
0,5

<0,1
<0,1
0,00
0,2
5,4

0,03

24,6
19,9
21,0

65,5

29

6,4

14,7
4,2
0,7
11,8
1,2
0,1
0,4
0,1
0,1
0,6

<0,1
<0,1
0,2

<0,1
0,2
10,4
<0,1
0,4

<0,1

4,8

21,9
17,0
19,4

58,2
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18,2 17,0
1,3

Table 7. Composition and properties of the krill meal and products after extraction

Crude protein

Krill meal

586 g/kg

250 g/kg

Delipidated krill

meal

735 g/kg

30 g/kg

EtOH extracted krill

oil

 Fat (Folch)

Moisture/ethanol

Astaxanthin esters

71 g/kg

144 mg/kg

110 mg/kg

134 g/kg

10 mg/kg

8,5 mg/kg

85 g/kg

117 mg/kg

117 mg/kg Diesters

Monoesters

Biological digestable

protein

33 mg/kg 1,8 mg/kg 37 mg/kg

854 g/kg protein 870 g/kg protein

4,8 1,9 Flow number

NH3

TMAO 125 mg N/100 g 0

9 mg N/100 g

2 mg N/100 g

Table 8. Lipid class distribution

0

0

  
3 mg N/100 g

70 mg N/100 g

456 mg N/100 g

 
 

 
Krill meal Delipidated krill EtOH extracted KO

meal

Cholesterol ester 3,5
TGDTT  

2,8 Sphingolipid
6,5

|Cardiolipin,|
l 11,0

TG

PE

PC 28,6

2,5 2,7

4,2

od ;

1,4

20,2 25,3 

Total polar lipids

2,9

40,6

2,6

40,5

 
30
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Total neutral lipids 54,2 59,5 63,1

EXAMPLE3

The krill meal obtained in example 1 was then subjected to a supercritical fluid extraction

methodin two stages. During stage 1, 12.1% fat (neutral krill oil) was removed using neat CO

only at 300 bars, 60° C and for 30 minutes. In stage 2, the pressure was increased to 400 bar and

20% ethanol was added (v/v) for 90 minutes. This resulted in further extraction of 9% polar fat

which hereafter is called polar krill oil. The total fatty acid composition of the polar krill oil, the

neutral krill oil and a commercial product obtained from Neptune Biotech (Laval, Quebec,

Canada)are listed in Table 9. In addition the fatty acid composition for the phospholipids (Table

10), the neutral lipids (Table 11), the free fatty acids, diglycerides (Table 12), triglycerides, lyso-

phosphatidylcholine (LPC) (Table 13), phosphatidylcholine (PC), phosphatidylethanolamine (PE)

(Table 14), phosphatidylinositol (PI) and phosphatidylserine (PS) (Table 15) are shown. Table 16

showsthe level of astaxanthin and cholesterol for the different fractions.

Table 9. Total fatty acids compositionsof the krill oil products (% (w/w))

Total Fatty Acids 

Fatty Acid

File

C4:0

C6:0

C8:0

C10:0

C12:0

C14:0

C14:1

C15:0

C16:0

C16:1

C18:0

C18:1

C18:2N6

C18:3N6

C18:3N3

C18:4N3

C20:0

C20:1

C20:2N6

Neutral

KO

0,00
0,00
0,00
0,00
0,47

22,08
0,33
0,58

27,03
0,07
1,72

30,29
2,10
0,30
0,69
0,05
0,06
1,87
0,05

Polar

KO

0,00
0,00
0,00
0,00
0,04
3,28
0,01
0,36

29,25
0,01
1,03

13,57
1,96
0,21
1,02
1,81
0,00
0,80
0,05

31

NKO

0,00
0,00
0,00
0,00
0,24
12,48
0,17
0,52

23,25
8,44
1,42

18,92
1,71
0,00
1,32
3,50
0,05
1,16
0,05
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C20:3N6 0,22 0,73 0,04
C20:4N6 0,00 0,00 0,49
C20:3N3 0,09 0,09 0,06
C20:4N3 0,24 0,51 0,33

C20:5N3 (EPA) 7,33 29,88 16,27
C22:0 0,01 0,06 0,05
C22:1 0,64 1,78 0,82

C22:2N6 0,00 0,00 0,00
C22:4N6 0,00 0,00 0,07
C22:5N6 0,00 0,03 0,00
C22:5N3 0,21 0,67 0,36

C22:6N3 (DHA) 3,51 12,61 8,17
C24:0 0,05 0,00 0,01
C24:1 0,03 0,25 0,11
Total 100,00 100,00 100,00

Saturated 52,00 34,01 38,01
Monounsaturated 33,22 16,43 29,61

Polyunsaturated 14,77 49,56 32,37

Total 100,00 100,00 100,00

Omega-3 12,11 46,58 30,02
Omega-6 2,67 2,98 2,35

Table 10. Fatty acid composition of the phospholipid fraction (% (w/w)).

 
Neutral Polar Neptune

Fatty Acid
kO kO kO

File

C4:0 0,00 0,00 0,00
C6:0 0,00 0,00 0,00
C8:0 0,00 0,00 0,00

C10:0 0,00 0,00 0,00
C12:0 0,00 0,00 0,00
C14:0 0,01 0,00 0,00
C14:1 0,42 0,01 0,01
C15:0 2,52 0,00 0,00
C16:0 4,73 35,78 32,81
C16:1 0,19 0,17 0,19
C18:0 6,31 1,18 1,55
C18:1 38,40 15,58 13,54

C18:2N6 4,18 2,16 1,90
C18:3N6 0,18 0,22 0,19

32
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C18:3N3 1,02 1,05 1,48
C18:4N3 3,08 1,62 2,15

C20:0 0,27 0,00 0,07
C20:1 2,55 1,02 0,78

C20:2N6 0,19 0,06 0,06
C20:3N6 0,00 0,14 0,10
C20:4N6 0,57 0,62 0,64
C20:3N3 0,43 0,08 0,09
C20:4N3 0,17 0,45 0,42

C20:5N3 (EPA) 20,58 25,53 26,47
C22:0 0,14 0,06 0,00
C22:1 0,00 2,09 1,94

C22:2N6 0,25 0,71 0,85
C22:4N6 0,44 0,00 0,03
C22:5N6 0,11 0,00 0,00
C22:5N3 0,00 0,60 0,63

C22:6N3 (DHA) 10,93 10,30 13,34
C24:0 1,77 0,30 0,37
C24:1 0,59 0,28 0,38
Total 100,00 100,00 100,00

Saturated 15,74 37,32 34,81
Monounsaturated 42,14 19,15 16,84

Polyunsaturated 42,12 43,53 48,34

Total 100,00 100,00 100,00

Omega-3 36,22 39,62 44,56
Omega-6 5,91 3,90 3,78

Table 11. Fatty acid composition ofthe total neutral lipid fraction (% (w/w)).

Total neutral lipid

Neutral Polar Neptune
Fatty Acid KO KO KO

File

C4:0 0,00 0,00 0,00
C6:0 0,00 0,00 0,00
C8:0 0,00 0,00 0,00

C10:0 0,00 0,00 0,00
C12:0 0,00 0,00 0,00
C14:0 20,35 11,31 18,44
C14:1 0,30 0,29 0,25
C15:0 0,53 1,53 0,62

33
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C16:0

C16:1

C18:0

C18:1

C18:2N6

C18:3N6

C18:3N3

C18:4N3

C20:0

C20:1

C20:2N6

C20:3N6

C20:4N6

C20:3N3

C20:4N3

C20:5N3 (EPA)
C22:0

C22:1

C22:2N6

C22:4N6

C22:5N6

C22:5N3

C22:6N3 (DHA)
C24:0

C24:1

Total

Saturated

Monounsaturated

Polyunsaturated

Total

Omega-3
Omega-6

23,79
12,42
1,54

26,81
1,68
0,20
0,59
0,03
0,07
1,63
0,04
0,18
0,00
0,09
0,18
5,88
0,02
0,56
0,00
0,00
0,01
0,17
2,74
0,15
0,03

100,00

46,45
41,75
11,80

100,00

9,68
2,11

0,49
5,22
3,27

33,09
2,37
0,23
0,62
1,27
0,00
1,41
0,00
0,94
0,00
0,00
0,41
19,26
0,00
0,60
0,00
0,00
0,00
0,27
17,22
0,00
0,21

100,00

16,60
40,82
42,59

100,00

39,05
3,54

24,11
11,86
1,67

23,82
1,79
0,25
0,03
0,05
0,06
1,39
0,05
0,01
0,00
0,01
0,23
9,68
0,03
0,53
0,00
0,04
0,00
0,22
4,64
0,17
0,06

100,00

45,10
37,91
16,99

100,00

14,86
2,14
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Table 12. Fatty acid composition of the diglyceride and free fatty acids (% (w/w)).

Fatty Acid

File

C4:0

C6:0

C8:0

Neutral

KO

0,00
0,00
0,00

Diglycerides
Polar Neptune
KO KO

0,00 0,00
0,00 0,00
0,00 0,00

34

Free fatty acids
Neutral Neptune

KO Polar KO KO

0,00 0,00 0,00
0,00 0,00 0,00
0,00 0,00 0,00
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C10:0 0,00 0,00 0,00 0,00 0,00 0,00
C12:0 0,00 0,00 0,00 0,00 0,00 0,00
C14:0 13,85 14,35 12,22 5,86 7,19 5,45
C14:1 0,18 0,00 0,17 0,05 0,00 0,08
C15:0 0,49 1,08 0,66 0,46 1,60 0,45
C16:0 23,68 35,24 25,81 28,30 29,37 21,12
C16:1 9,49 6,80 0,09 3,27 3,08 4,91
C18:0 1,56 3,63 1,89 1,13 2,43 0,99
C18:1 23,67 19,85 23,82 14,50 14,77 17,41

C18:2N6 1,79 0,21 1,90 1,69 0,97 1,86
C18:3N6 0,17 0,00 0,01 0,14 0,00 0,22
C18:3N3 0,69 0,00 1,19 0,85 0,00 1,34
C18:4N3 1,92 0,00 2,75 1,30 0,00 2,72

C20:0 0,00 0,00 0,00 0,00 0,00 0,00
C20:1 1,09 0,00 1,01 0,48 0,00 0,57

C20:2N6 0,00 0,00 0,00 0,00 0,00 0,00
C20:3N6 0,13 0,00 0,00 0,08 0,00 0,05
C20:4N6 0,45 0,00 0,64 0,78 0,00 1,43
C20:3N3 0,00 0,00 0,00 0,00 0,00 0,00
C20:4N3 0,35 0,00 0,43 0,39 0,00 0,43

C20:5N3 (EPA)|14,03 9,80 18,00 24,33 23,57 25,36
C22:0 0,18 0,00 0,10 0,00 0,00 0,05
C22:1 0,41 0,00 0,57 0,80 0,69 0,37

C22:2N6 0,28 0,00 0,50 0,46 0,00 0,54
C22:4N6 0,00 0,00 0,00 0,00 0,00 0,00
C22:5N6 0,00 0,00 0,00 0,00 0,00 0,00
C22:5N3 0,20 0,00 0,27 0,34 0,00 0,32

C22:6N3 (DHA)|4,74 9,04 7,53 14,31 16,33 13,95
C24:0 0,64 0,00 0,42 0,49 0,00 0,39
C24:1 0,00 0,00 0,00 0,00 0,00 0,00
Total 100,00 100,00 100,00 100,00 100,00 100,00

Saturated 40,40 54,30 41,10 36,24 40,59 28,45
Monounsaturated| 34,84 26,64 25,66 19,09 18,54 23,34

Polyunsaturated|24,77 19,06 33,24 44,67 40,87 48,22

Total 100,00 100,00 100,00 100,00 100,00 100,00

Omega-3 21,95 18,85 30,18 41,51 39,90 44,13
Omega-6 2,82 0,21 3,05 3,15 0,97 4,09

Table 13. Fatty acid composition of the triglyceride and lyso-phophatidylcholine fractions (%

(w/w)).

35
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Triglycerides Lyso PC

Neutral Polar Neptune|Neutral Polar Neptune
Fatty Acid KO KO KO|KO KO KO

File

C420 0,00 0,00 0,00|0,00 000 0,00
C6:0 0.00 0,00 0,00|0,00 000 0,00
C8:0 0,00 0,00 0,00|0,00 000 0,00

C10:0 0.00 0,00 0,00|0,00 000 0,00
C12:0 0,00 0,00 0,00|0,00 000 0,00
C14:0 23,06 26,65 25,13|1938 427 2.87
C14:1 036 0,93 036|0,00 008 0,00
C15:0 056 264 0.78|0,00 052 0,45
C16:0 23,17 493 27,80|41,00 44,14 30,56
C16:1 13.68 11,58 0,04|000 1,84 2,24
C18:0 152 312 1,99|0.76 159 132
C18:1 27.83 ©3439 ~=««27,92|6.65 14,24~~11,29

C18:2N6 164 205 192|000 1,75 2,07
C18:3N6 0.20 0.00 030|0,00 000 0,06
C18:3N3 051 0,00 000|7,95 067 1,75
C18:4N3 199 0.00 483|000 111 2,46

C20:0 0,06 0,00 008|0,00 000 0,00
C20:1 167 0,00 1,76|0,00 0,52 0,00

C20:2N6 0,04 0,00 0,05|0,00 000 0,00
C20:3N6 0.05 0.00 001|0,00 000 0,54
C20:4N6 0,00 0,00 0,00|000 040 0,00
C20:3N3 0.05 0.00 007|0,00 000 0,00
C20:4N3 011 000 0,17|0,00 031 0,55

C20:5N3(EPA)|2.10 7.97 444|0,00 18,59 28,48
C22:0 0,02 0,00 0,04|000 000 0,00
C221 037 000 042|0,00 146°&0,91

C22:2N6 0,00 0,00 0,00|0,00 000 0,00
C22:4N6 0.01 0.00 001|0,00 000 0,00
C22:5N6 0,00 0,00 001|0,00 000 0,00
C22:5N3 0.10 000 016|000 o41 062

C22:6N3 (DHA)|0,67 3.97. 1.42|24.26 7,79 «13,82
C24:0 0.26 178 026|0,00 032 0,00
C24:1 0,00 0,00 003|0,00 000 0,00
Total 100,00 100,00 100,00|100,00 100,00 100,00

Saturated 48.64 39,12 56,08|61,14 50,83 35,21
Monounsaturated] 43,90 46,89 30,52 6,65 18,14 14,44

Polyunsaturated|7,45 13,99 13,41 32,20 31,02 50,35

Total 100,00 100,00 100,00|100,00 100,00 100,00

36
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Omega-3 5,51 11,94 11,11 32,20 28,87 47,69
Omega-6 1,94 2,05 2,30 0,00 2,15 2,66

Table 14. Fatty acid composition of the phosphatidylcholine and the phosphatidylserine fractions

(% (w/w)).

PC PS

: Neutral Polar Neptune|Neutral Polar Neptune
Fatty Acid|ko KO KO|KO. KO KO

File

C4:0 0,00 0,00 0,00 0,00 0,00 0,00
C6:0 0,00 0,00 0,00 0,00 0,00 0,00
C8:0 0,00 0,00 0,00 0,00 0,00 0,00

C10:0 0,00 0,00 0,00 0,00 0,00 0,00
C12:0 0,00 0,00 0,00 0,00 0,00 0,00
C14:0 0,75 3,29 2,77 7,60 9,52 2,31
C14:1 2,07 0,04 0,02 0,00 0,00 0,00
C15:0 1,34 0,00 0,00 3,83 0,00 0,00
C16:0 16,65 31,92 29,83 30,44 43,61 19,49
C16:1 0,96 0,01 0,17 9,96 3,47 2,79
C18:0 1,33 1,06 1,33 2,08 3,34 2,24
C18:1 34,34 13,55 11,16 0,00 7,37 11,87

C18:2N6 10,55 2,27 1,90 0,00 0,00 0,00
C18:3N6 1,44 0,25 0,20 0,00 0,00 0,00
C18:3N3 2,49 1,19 1,54 0,00 0,00 0,00
C18:4N3 2,38 1,92 2,41 0,00 0,00 0,00

C20:0 2,79 0,03 0,05 0,00 0,00 0,00
C20:1 2,42 0,82 0,74 0,00 0,00 0,00

C20:2N6 0,56 0,05 0,06 0,00 0,00 0,00
C20:3N6 0,67 0,13 0,09 0,00 0,00 0,00
C20:4N6 1,85 0,61 0,56 0,00 0,00 0,00
C20:3N3 3,94 0,07 0,06 0,00 0,00 0,33
C20:4N3 4,32 0,50 0,46 0,00 0,00 0,00

C20:5N3 (EPA) 1,08 29,85 30,09 25,84 15,81 16,35
C22:0 0,00 0,05 0,02 0,00 0,00 0,00
C22:1 2,77 0,00 1,87 0,00 0,00 0,00

C22:2N6 0,00 0,81 0,97 0,00 0,00 0,00
C22:4N6 0,00 0,01 0,02 0,00 0,00 0,00
C22:5N6 1,49 0,01 0,00 0,00 0,00 0,00
C22:5N3 1,48 0,67 0,68 0,00 0,00 0,00

C22:6N3 (DHA)|0,00 10,53 12,49 20,25 16,89 44,63
C24:0 2,34 0,10 0,18 0,00 0,00 0,00
C24:1 0,00 0,25 0,34 0,00 0,00 0,00
Total 100,00 100,00 100,00|100,00 100,00 100,00
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Saturated 25,19 36,46 34,18 43,95 56,47 24,04
Monounsaturated|42,56 14,67 14,29 9,96 10,84 14,65

Polyunsaturated|32,25 48,87 51,53 46,09 32,69 61,31

Total 100,00 100,00 100,00|100,00 100,00 100,00

Omega-3 15,69 44,73 47,73|46,09 32,69 61,31
Omega-6 16,56 4,13 3,81 0,00 0,00 0,00

Table 15. Fatty acid composition of the phosphatidylinositol and phophatidylethanolamine

fractions (% (w/w)).

PI PE

: Neutral Polar Neptune|Neutral Polar Neptune
Fatty Acid|ko KO KO|KO. KO KO

File

C4:0 0,00 0,00 0,00 0,00 0,00 0,00
C6:0 0,00 0,00 0,00 0,00 0,00 0,00
C8:0 0,00 0,00 0,00 0,00 0,00 0,00

C10:0 0,00 0,00 0,00 0,00 0,00 0,00
C12:0 0,00 0,00 0,00 0,00 0,00 0,00
C14:0 11,15 5,82 5,72 14,42 4,60 0,83
C14:1 3,03 0,66 0,00 0,00 0,00 0,10
C15:0 5,86 1,95 3,18 0,00 1,30 0,23
C16:0 37,02 30,66 31,39 35,91 31,21 18,38
C16:1 18,05 2,24 1,16 0,00 1,51 0,75
C18:0 6,72 2,83 5,56 12,72 16,70 1,84
C18:1 18,15 24,77 14,23 36,96 19,91 18,45

C18:2N6 0,00 2,67 0,00 0,00 2,62 0,85
C18:3N6 0,00 0,00 0,00 0,00 0,00 0,00
C18:3N3 0,00 0,00 0,00 0,00 0,00 0,33
C18:4N3 0,00 0,00 0,00 0,00 0,00 0,00

C20:0 0,00 0,00 0,00 0,00 0,00 0,00
C20:1 0,00 0,00 0,00 0,00 0,00 0,00

C20:2N6 0,00 0,00 0,00 0,00 0,00 0,00
C20:3N6 0,00 0,00 0,00 0,00 0,00 1,15
C20:4N6 0,00 0,00 0,00 0,00 0,00 0,00
C20:3N3 0,00 0,00 0,00 0,00 0,00 0,00
C20:4N3 0,00 0,00 0,00 0,00 0,00 0,00

C20:5N3 (EPA) 0,00 17,60 20,45 0,00 10,76 21,26
C22:0 0,00 0,00 0,00 0,00 0,00 0,00
C22:1 0,00 0,00 0,00 0,00 0,00 0,00
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C22:2N6 0,00
C22:4N6 0,00
C22:5N6 0,00
C22:5N3 0,00

C22:6N3 (DHA) 0,00
C24:0 0,00
C24:1 0,00
Total 100,00

Saturated 60,76
Monounsaturated] 39,24

Polyunsaturated|0,00

Total 100,00

Omega-3 0,00
Omega-6 0,00

0,00
0,00
0,00
0,00
10,79
0,00
0,00

100,00

41,26
27,67
31,07

100,00

28,40
2,67

0,00
0,00
0,00
0,00
18,32
0,00
0,00

100,00

45,84
15,39
38,77

100,00

38,77
0,00
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0,00
0,00
0,00
0,00
0,00
0,00
0,00

100,00

63,04
36,96
0,00

100,00

0,00
0,00

0,00
0,00
0,00
0,00
11,39
0,00
0,00

100,00

53,81
21,42
24,77

100,00

22,15
2,62

0,00
0,00
0,00
0,67

35,16
0,00
0,00

100,00

21,28
19,30
59,42

100,00

57,43
1,99

Table 16. Compositional data for the novel krill oil composition obtained and NKOkrill oil.

Compounds Neptune KO Ethanol

extracted KO

Polar KO

Astaxanthin esters|472 mg/kg 117 mg/kg 580 mg/kg

Astaxanthin free 11 mg/kg <1 mg/kg <1 mg/kg <1 mg/kg
   

Neutral KO

98 mg/kg

 

Total cholesterol 1 g/100g 12 g/100g < 0,5 g/100g 5,7 g/100g

EXAMPLE4

5 Neutral lipids were extracted from krill meal (138 kg) using SFE with neat COz (solvent

ratio 25 kg/kg) at 500 bar and 75 °C. The neutral lipids were fractionated at 200 bar (75 °C) and

at 60 bar (35 °C) at separator S1 and S82, respectively. The extract obtained in S1 (19,6 kg) were

characterized and the results can be found in Tables 17A-C. The extract in table S2 (0,4 kg) were

rich in water and were not further used. Next, the polar lipids were extracted using CO? at 500

10 bar, 20% ethanol and at a temperature of 75 °C. Using a solventratio of 32 (kg/kg) and collecting

an extract of 18,2 kg using a separator at 60 bars and 35°C. Thepolarlipids were collected and

analyzed (Tables 18A-C). Next, the polar lipids were mixed in a 50/50 ratio with the neutral
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lipids collected from S1 before finally the ethanol was removed carefully by evaporation. The

product obtained was red and transparent. If the ethanol is removed before the mixingif the

fractions a transparent productis not obtained. The composition of the 50/50 red and transparent

product can be found in Tables 19A-C.

Table 17A Fatty acid composition of the extract collected in S1

Fatty acid Amount

14:0 18,4 

16:0 22,2

18:0 1,5

16:1 n-7 

18:1 (n-9) + (n-7) + (n-5)

20:1 (n-9) + (n-7)

22:1 (n-11) + (n-9) + (n-7)

 
 

16:2 (n-4)

16:4 (n-1)

18:2 n-6 

18:3 n-3

18:4 n-3

20:5 n-3 

 
22:6 n-4

  
Table 17B. Lipid class composition of the extract collected in S1

Lipid Amount

Triacylglycerol 84

Diacylglycerol 0,7

Free fatty acids 1,5

Cholesterol 2,7
 

Cholesterol esters g/100g 0,9

  
 

Table 17C. Miscellaneous analysis of the extract in S1.
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Compound

Free astaxanthin

Astaxanthin esters

Unit

mg/kg

mg/kg

Amount

4,3

462 

Trimethylamin  mg N/100 g <1  
Trimethylamineoxide mg N/100 g

Table 18A Fatty acid composition of the extract collected after CO2 and 20% ethanol in S1.

Fatty acid

14:0

16:0

18:0

16:1 n-7

18:1 (n-9) + (n-7) + (n-5)  
20:1 (n-9) + (n-7)

22:1 (n-11) + (n-9) + (n-7)

16:2 (n-4) 

16:4 (n-1)

18:2 n-6

18:3 n-3 

18:4 n-3

20:5 n-3

22:6 n-4

   
Table 18B. Lipid class composition of the extract collected after CO2 and 20% ethanol in S1.

Lipid Amount 

Triacylglycerol

Cholesterol

Phophatidylethanolamine

<0,5

<0,5

1,6 

Phosphatidylcholine

Lyso-phophatidylcholine

 67

44
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Table 18C. Miscellaneous analysis of the extract in S1.

Compound

Trimethylamin

Trimethylamineoxide
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Table 19A Fatty acid composition ofthe final blended product obtained in Example 4 in S1.

Fatty acid Amount 

14:0

16:0

18:0

9,7

18,5

1,0 

16:1 n-7

18:1 (n-9) + (n-7) + (n-5)

20:1 (n-9) + (n-7)
 

5,8

 

22:1 (n-11) + (n-9) + (n-7)

16:2 (n-4)

16:4 (n-1)

18:2 n-6

18:3 n-3

18:4 n-3

20:5 n-3

22:6 n-4

 

 

   
Table 19B. Lipid class composition ofthe final blended product obtained in Example4.

Lipid Amount

Triacylglycerol 53

Diacylglycerol 1,3

Free fatty acids 0,5

Cholesterol 0,6

Cholesterol esters   
Phophatidylethanolamine <l
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Phosphatidylcholine g/100g 42

Lyso-phophatidylcholine g/100g

Table 19C. Miscellaneous analysis of the final blended product obtained in example 4.

 

80Trimethylamineoxide mg N/100 g

 
 
 

EXAMPLE5

The asta oil obtained in example 1 was blended with the polar lipids obtained in example

4 in a ratio of 46:54 (v/v). Next the ethanol was removedby evaporation and a dark red and

transparent product was obtained. The product was analyzed andthe results can be found in

Tables 20A-C. Furthermore, the product was encapsulated into soft gels successfully. During the

encapsulation it was observedthat any further increase in phospholipids and thereby viscosity

will makeit very difficult to encapsulate the final product.

Table 20A Fatty acid composition of the final blended product obtained in Example 5.

Fatty acid Amount

14:0 8,2

16:0 17,7

18:0 1,0

16:1 n-7

18:1 (n-9) + (n-7) + (n-5)

 

 

 
    
 

22:1 (n-11) + (n-9) + (n-7) g/100g 1,0

16:2 (n-4) g/100g 0,4

16:4 (n-1) g/100g <0,1

18:2 n-6 g/100g 1,2
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18:3 n-3 g/100g 0,8

    
Table 20B. Lipid class composition ofthe final blended product obtained in Example 5.

Lipid

Triacylglycerol

Diacylglycerol

Free fatty acids

Cholesterol

Cholesterol esters

Phophatidylethanolamine 

Phosphatidylcholine

Lyso-phophatidylcholine

Total polar lipids 

  
Total neutral lipids

 
Table 20C. Miscellaneous analysis of the final blended product obtained in Example 5 

    
Compound Unit Amount

Free astaxanthin mg/kg

Astaxanthin esters mg/kg

Trimethylamin mg N/100 g

Trimethylamineoxide mg N/100 g

5

EXAMPLE6

10 Fresh krill was pumped from the harvesting trawl directly into an indirect steam cooker,

and heated to 90C. Water and a small amountof oil were removedin a screw press before
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ethoxyquin (antioxidant) was added and the denatured meal was dried under vacuum at a

temperature not exceeding 80C. After 19 months storage in room temperature, a sample ofthe

denatured meal was extracted in two steps with supercritical CO2 in laboratory scale at a flow rate

of 2ml/min at 100C and a pressure of 7500 psi. In the second step 20% ethanol was addedto the

CO». The two fractions collected were combined and analyzed by HPLC using ELSdetection.

The phosphatidylcholine was measured to 42.22% whereas the partly decomposed

phosphatidylcholine was 1.68%. This data strongly contrasts the data obtained by analysis of a

krill oil sample in the marketplace that showed a content of 9.05% of phosphatidylcholine and

4.60% of partly decomposed phosphatidylcholine.

EXAMPLE 7

Krill lipids were extracted from krill meal (a food grade powder) using supercritical fluid

extraction with co-solvent. Initially, 300 bar pressure, 333°K and 5% ethanol (ethanol:CO2, w/w)

were utilized for 60 minutes in order to remove neutral lipids and astaxanthin from the krill meal.

Next, the ethanol content was increased to 23% and the extraction was maintained for 3 hours and

40 minutes. The extract was then evaporated using a falling film evaporator and the resulting krill

oil wasfinally filtered. The product obtained was then analyzed and the results can be found in

Table 21.

Table 21. Analysis of the krill oil obtained using supercritical fluid extraction.

1.11% w/w

2.98 % wiw

C20:5 n-3 (EPA

Total Omega 3 35.7

Total Phospholipids 50.55 wt%

 

 

Ratio Omega3-PL/Total Omega 3 77.6 % w/w
Ratio EPA- PL/Total EPA 84.4 Y%w/w

Ratio DHA-PL/Total DHA 74.7 Yow/w

Triglycerides 25.9 g/100g
Astaxanthin 2091 mg/kg

Peroxide Value
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EXAMPLE8

Krill oil was prepared according to the method described in example 7 extracting from the

same krill meal. The oil was subjected to *'P NMRanalysis for the identification and

quantification of the various forms of phospholipids. The analysis was performed according to

the following methods: Samples (20 — 40 mg) were weighedinto 1.5 ml centrifuge tubes. Next,

NMRdetergent (750 ul -10% Na cholate, 1% EDTA, pH 7.0 in H,O+D,0,0.3 g L-1 PMG

internal standard) was added. Next, the tube was placed in a oven at 60°C andperiodically

shaken/sonicated until completely dispersed. The solution was then transferred to a 5 ml NMR

tube for analysis. Phosphorus NMRspectra were recorded on the two-channel Bruker

Avance300 with the following instrumentsettings: spectrometer frequency 121.498MHz, sweep

width 24,271 Hz, 64,000 data points, 30 degree excitation pulse, 576 transients were normally

taken, each with an 8 second delay time andf.i.d. acquisition time of 1.35 sec. Spectra were

processed with a standard exponential weighting function with 0.2 Hz line broadening before

Fourier transformation.

Peaks wereidentified using known chemical shifts. Deacylation of samples with

monomethylamine was also used on two samples for confirmation of peak identity and to

achieve better peak resolution. Example spectra are presented in Figure 1. Peak area

integration gave relative molar amounts of each lipid class. Weight percent values were

calculated using molecular masses calculated from a krill sample fatty acid profile (average chain

length = 18.6). Total PL levels were calculated from the PMGinternal standard peak. The

quantification of the phospholipids are shown in table 25 for both the raw material, the final

product and for a commercially available krill oil (Neptune Krill Oil). The main polaretherlipids

of the krill meal are alkylacylphosphatidylcholine (AAPC)at 7-9 % oftotal polar lipids, lyso-

alkylacylphosphatidylcholine (LAAPC)at 1 % oftotal polar lipids (TPL) and

alkylacylphosphatidyl-ethanolamine (AAPE) at < 1 % of TPL.
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Table 22: Phospholipid profiles

Type B krill
powder NKO| Krill Oil obtained in Example 7

PC|66.0686PBS
AAPC

PI ss

PS

LAAPC 2.2 1.2 0.9

PE POT8A
AAPE Ds
SM ss

DHSM

CL 5.3 2.1

LPE 0S
LCL Ds
ss

% PL in

powderor
lipid sample 8.3|30.0 47.9

 
 

Analysis has been carried out on the fatty acid and ether/alcohol profiles of the AAPC. The

following results are presented in Table 23.

Table 23. Fatty acid profile of the alkylacylphosphatidylcholine.

AAPC fatty acid AAPC alcohol
composition composition

alcohol %

20:5(n-3) —
46.9%; 16:0 47.6

22:6(n-3) —
36.1%; 18:1 17.8

18:1(n-9) — 4.6% 16:1 14.1
22:5(n-3) — 2.6% 14:0 10
20:4(n-6) — 1.9% 18:0 8.6
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21:5(n-3) — 1.5% 18:2 5.1
18:2(n-6) — 0.9% 17:0 4.4
16:1(n-9) — 0.8% 15:0-i 2.1
16:0 — 0.7% 15:0 1.7

phytanic — 0.6% 20:1 1.4
18:3(n-3) — 0.5% 15:0-a 1.3
18:4(n-3) — 0.4% 18:0-i 0.4
18:1(n-7) — 0.4%
24:1 -0.4%

14:0- 0.3%

The rest of alcohols (117:0, etc.), were less than 0.3% each. Only part of 20:1 was

confirmed by GC-MS. Alcohol moieties composition of Krill AAPC was determined

(identification was performed in the form of 1-alkyl-2,3-diTMS glycerols on GC-MS, % oftotal

fatty alcohols were obtained by GC with FID). Ten otherfatty acids wereall below 0.3 % by

mass.

EXAMPLE9

The purposeof this experiment wasto investigate the effect of different omega-3 fatty

acid sources on metabolic parameters in the Zucker rat. The Zucker rat is a widely used model of

obesity and insulin resistance. Obesity is due to a mutation in the leptin receptor which impairs

the regulation of intake. Omega-3 sources compared in this study were fish oil (FO) and two

types of krill oil. The krill oil were either from a commercial supplier (Neptune Krill oil) or

prepared according to example 7 (Superba'™). Four groupsofrats (n = 6 per group) were fed ad

lib either a control diet (CTRL) or a diet supplemented with a source of omega-3 fatty acids (FO,

NKO,Superba). All diets supplied same amountofdietary fatty acids, oleic acid, linoleic acid

and linolenic acid. Omega-3 diets (FO, NKO and Superba™) were additionally balanced for EPA

and DHAcontent. The Zucker rats were 4 wk old at the start of the study with averageinitial

weight of 250 g. At this stage the Zucker rats can be characterized as being pre-diabetic. Rats

were fed the test diets for 4 wk after which they were sacrificed and blood and tissue samples

 were collected. Data presented in the following figures are means + SE. This example showsthat

supplementation of the Zucker rat with krill oil prepared as in example 7 results in an

improvement of metabolic parameters characteristic of the obesity induced type two diabetic

condition. The effect induced by the novelkrill oil is often more pronounced thanthe effect of
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FO an in several cases greater than the effect induced by NKO.Specifically, the effects of the two

types of krill oil differentiated with respect to the reduction of blood LDL cholesterol levels as

well as lipid accumulation in the liver and muscle (Figure 2-9). Furthermore, the efficacy of

transfer of DHA from thediet to the brain tissue was greatest with the krill oil prepared as in

example 7 (Figure 10).

EXAMPLE11

This example describes the effect of the supplementation of human diets with krill oil, fish

oil (positive control), or a negative control oil (no omega-3 fatty acids) on blood urea nitrogen

(BUN).

BUN measuresthe amountofnitrogen in the blood that comes from urea. BUN is used as

a measure of renal function. Serum creatinine is, however, considered to be a more specific

measure ofrenal function. In this study, krill oil decreased BUN by 11.8% while creatinine levels

were unchanged. Thus,it is likely that the decrease in BUN is due to someother effect than

improved renal function. BUN decreasesifkrill oil induced diuresis i.e. excretion of urine

(diuretic effect).

BUN also decreases if body protein catabolism is reduced. Protein catabolism is a normal

feature of body protein turnover. Many tissues express high protein turnover rates. For example

the gastrointestinal system expresses high rates of protein turnover. In growing animals a

reduction in GI protein catabolism improves weight gain. Mice supplemented with krill oil grew

at a faster rate than mice supplemented with fish oil or control diet (Figure 11).

Table 24. The effect on blood urea nitrogen in humansfor the different treatment groups.

Control Krill Oil Menhadenoil p

n=23 n= 24 n=25

BUN, mg/dL

Baseline 11.5 (7.8, 13.8) 11.5 (9.5, 13.5) 11.5 (9.5, 14.0) 0.523

A from baseline, % 11.0 (-14.3, 26.1) -11.8 (-20.0, 1.5) 9.1 (-9.1, 35.7) 0.014r
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Creatinine, mg/dL

Baseline 0.9 (0.7, 0.9) 0.9 (0.7, 0.9) 0.8 (0.8, 1.0) 0.952r(1)

A from baseline, % 0.0 (-9.6, 2.9) 0.0 (-2.0, 5.9) 0.0 (-5.9, 6.7) 0.416

EXAMPLE12

The purposeof this experiment wasto investigate the effect of dietary krill oil on

metabolic parameters in high-fat fed mice and to comparethe effect of dietary krill oil with that

of fish oil containing the same amount of omega-3 fatty acids. Four groups of C57BL/6 mice (n =

10 per group) were fed 1) chow (N), 2) high fat diet comprising 21% butter fat and 0.15%

cholesterol (HF), 3) high fat diet + krill oil (HFKO)or 4) high fat diet + fish oil (HFFO).

Treatment 3 contained 2.25% (w/w) krill oil as prepared in example 5 (exceptthat the astaxanthin

content was 500 ppm) which were equivalent to 0.36% omega-3 fatty acids. Treatment 4 also

contained 0.36% omega-3 fatty acids obtained from regular 18-12 fish oil. The diets were fed to

the mice for 7 weeks with free access to drinking water. Data represented in this example means

 + SE. Columnsnot sharing a commonletter are significantly different (P < 0.05) by ANOVA

followed by Tukey’s multiple comparison test. N = normal chow diet (n = 10); HF = high-fat diet

(n = 10); HFFO = high-fat diet supplemented with fish oil (n = 9); HFKO = high-fat diet

supplemented with krill oil (n= 8). The data are presented in Figures 18-25.

This example showsthat supplementation of high-fat fed mice with krill oil results in an

amelioration of diet-induced hyperinsulinemia, insulin resistance, increase in muscle lipid content

(measured as a change in muscle mass), serum adiponectin reduction and hepatic steatosis. These

potentially beneficial atheroprotective effects were similar or greater than those achieved with a

supplement containing a comparable level of omega-3 fatty acids (Figure 12-19).
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CLAIMS

1. A methodofproduction ofkrill oil from krill comprising:

a) denaturing the krill to provide a denatured krill product;

b) extracting the denatured krill product with supercritical fluid extraction to provide

a polar krill oil comprising phospholipids;

c) formulating said polar krill oil for oral consumption.

2. The method of claim 1, wherein said supercritical fluid extraction comprises use of

supercritical carbon dioxide.

3. The method of claim 1, wherein said polar krill oil comprises greater than about 40%

phosphatidylcholine w/w.

4. The method of claim 1, wherein said polar krill oil comprises greater than about 45%

phosphatidylcholine w/w.

5. The method of claim 1, wherein said polar krill oil comprises less than about 25%

triglycerides w/w.

6. The method of claim 1, wherein said polar krill oil comprises at least 36% w/w omega-3

fatty acids.

7. The method of claim 1, wherein said krill oil comprises astaxanthin.

8. The method of claim 1, wherein said formulating further comprising formulating said

polar krill oil for oral consumption by a human.

9. The method of claim 8, wherein said formulating further comprises formulating said polar

krill oil in a capsule.
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10. The method of claim 1, wherein said krill is Euphausia superba.

11. A methodofproduction ofkrill oil from Euphausia superba krill comprising:

5 a) denaturing the Euphausia superba krill to provide a denatured krill product;

b) extracting the denatured krill product with supercritical fluid extraction to provide

a polar krill oil comprising phospholipids;

c) formulating said polar krill oil in a capsule for oral consumption by a human.

10
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Abstract

This invention discloses new krill oil compositions characterized by having high amounts

of phospholipids, astaxanthin esters and/or omega-3 contents. The krill oils are obtained from

krill meal using supercritical fluid extraction in a two stage process. Stage 1 removesthe neutral

lipid by extracting with neat supercritical CO2 or CO2 plus approximately 5% of a co-solvent.

Stage 2 extracts the actual krill oils by using supercritical CO2 in combination with approximately

20% ethanol. The krill oil materials obatined are compared with commercially available krill oil

and found to be more bioeffective in a numberof areas such as anti-inflammation, anti-oxidant

effects, improving insulin resistances and improving bloodlipid profile.
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