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=> d hist

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

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

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

O* FILE ADISNEWS
O* FILE ANTE

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

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

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

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

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

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

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

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

ENTRY SESSION
FULL ESTIMATED COST 43.57 47.51

SIN INTERNATIONAL LOGOFF AT 15:21:58 ON 03 JAN 2012   
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Examiner Ware:

This communication is responsive to the Office Action mailed September 8, 2011. The
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§ 1.136(a)(3).
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IN THE CLAIMS

1. (Withdrawn) A composition comprising:

from about 3% to 10% ether phospholipids on a w/w basis;

from about 35% to 50% non-ether phospholipids on w/w basis, so that the total amount of

ether phospholipids and non-ether phospholipids in the composition is from about 48% to 60%

on a w/w basis;

from about 20% to 45% triglycerides on a w/w basis;

and from about 400 to about 2500 mg/kg astaxanthin.

2. (Withdrawn) The composition of Claim 1, wherein said ether phospholipids are selected

from the group consisting of alkylacylphosphatidylcholine, lyso-alkylacylphosphatidylcholine,

alkylacylphosphatidylethanolamine, and combinationsthereof.

3. (Withdrawn) The composition of Claim 1, wherein said etherlipids are greater than 90%

alkylacylphosphatidylcholine.

4. (Withdrawn) The composition of Claim 1, wherein said non-ether phospholipids are

selected from the group consisting of phosphatidylcholine, phosphatidylserine,

phosphatidylethanolamine and combinationsthereof.

5. (Withdrawn) The composition of Claim 1, wherein said composition comprises a blend

oflipid fractions obtained from Euphausia superba.

6. (Withdrawn) The composition of Claim 1, wherein said composition comprises from

about 25% to 30% omega-3 fatty acids as a percentage of total fatty acids and wherein from

about 80% to 90% of said omega-3 fatty acids are attached to said phospholipids.

7. (Withdrawn) A capsule containing the composition of Claim 1.
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8. (Withdrawn) A composition comprising:

from about 3% to 10% ether phospholipids on a w/w basis; and

from about 400 to about 2500 mg/kg astaxanthin.

9. (Withdrawn) The composition of Claim 8, further comprising from about 35% to 50%

non-ether phospholipids on w/w basis, so that the total amount of ether phospholipids and non-

ether phospholipids in the composition is from about 38% to 60% on a w/w basis.

10. (Withdrawn) The composition of Claim 8, further comprising from about 20% to 45%

triglycerides on a w/w basis.

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

from the group consisting of alkylacylphosphatidylcholine, lyso-alkylacylphosphatidylcholine,

alkylacylphosphatidylethanolamine, and combinationsthereof.

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

90% alkylacylphosphatidylcholine.

13. (Withdrawn) The composition of Claim 8, wherein said non-ether phospholipids are

selected from the group consisting of phosphatidylcholine, phosphatidylserine,

phosphatidylethanolamine and combinationsthereof.

14. (Withdrawn) The composition of Claim 8, wherein said composition comprises a blend

oflipid fractions obtained from Euphausia superba.

15. (Withdrawn) The composition of Claim 10, wherein said composition comprises from

about 25% to 30% omega-3 fatty acids as a percentage of total fatty acids and wherein from

about 80% to 90% of said omega-3 fatty acids are attached to said phospholipids.

16. (Withdrawn) A capsule containing the composition of Claim 8.
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17. (Withdrawn) A blended krill oil composition comprising:

from about 45% to 55% w/w phospholipids;

from about 20% to 45% w/w triglycerides;

and from about 400 to about 2500 mg/kg astaxanthin.

18. (Withdrawn) The composition of Claim 17, wherein said blended krill oil product

comprises a blendoflipid fractions obtained from Euphausia superba.

19. (Withdrawn) The composition of Claim 17, wherein said composition comprises from

about 25% to 30% omega-3 fatty acids as a percentage of total fatty acids and wherein from

about 80% to 90% of said omega-3 fatty acids are attached to said phospholipids.

20. (Withdrawn) A Euphausia superba krill oil composition comprising:

from about 3% to about 10% w/w ether phospholipids;

from about 27% to 50% w/w non-ether phospholipids so that the amount of total

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

from about 20% to 50% w/w triglycerides;

from about 400 to about 2500 mg/kg astaxanthin; and

from about 20% to 35% omega-3 fatty acids as a percentage oftotal fatty acids in said

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

phospholipids.

21. (Withdrawn) A dietary supplement comprising encapsulated Euphausia superba krill oil

comprising from about 3% to about 10% w/w ether phospholipids; from about 27% to 50% w/w

non-ether phospholipids so that the amount of total phospholipids in the composition is from

about 30% to 60% w/w; from about 20% to 50% w/w triglycerides; from about 400 to about

2500 mg/kg astaxanthin; and from about 20% to 35% omega-3 fatty acids as a percentage of

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

are attached to said phospholipids.
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22. (Withdrawn) A method of making a Euphausia superba krill oil composition comprising:

contacting Euphausia superba with a polar solvent to provide a polar extract comprising

phospholipids;

contacting Euphasia superba with a neutral solvent to provide a neutral extract

comprising triglycerides and astaxanthin;

combining said polar extract and said neutral extract to provide Euphausia superba krill

oil from about 3% to about 10% w/w ether phospholipids; from about 27% to 50% w/w non-

ether phospholipids so that the amountof total phospholipids in the composition is from about

30% to 60% w/w; from about 20% to 50% w/w triglycerides; from about 400 to about 2500

mg/kg astaxanthin; and from about 20% to 35% omega-3 fatty acids as a percentage oftotal fatty

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

attached to said phospholipids.

23. (Withdrawn) The method of Claim 22, further comprising the step of encapsulating the

Euphausia superba krill oil.

24. (Withdrawn) A Euphausia superba krill oil produced by the method of Claim 22.

25. (Withdrawn) A method of producing a dietary supplement comprising;

contacting Euphausia superba with a polar solvent to provide an polar extract comprising

phospholipids;

contacting Eguphasia superba with a neutral solvent to provide a neutral extract

comprising triglycerides and astaxanthin;

combining said polar extract and said neutral extract to provide Euphausia superba krill

oil from about 3% to about 10% w/w ether phospholipids; from about 27% to 50% w/w non-

ether phospholipids so that the amountof total phospholipids in the composition is from about

30% to 60% w/w; from about 20% to 50% w/w triglycerides; from about 400 to about 2500

mg/kg astaxanthin; and from about 20% to 35% omega-3 fatty acids as a percentage oftotal fatty

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

attached to said phospholipids;

encapsulating said Euphausia superba krilloil.

-5-
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26. (Withdrawn) A composition comprising at least 65% (w/w) of phospholipids, said

phospholipids characterized in containing at least 35% omega-3 fatty acid residues.

27. (Withdrawn) The composition according to claim 26, wherein the composition is derived

from a marine or aquatic biomass.

28. (Withdrawn) The composition according to claim 26, wherein the composition is derived

from krill.

29. (Withdrawn) The composition of Claim 26, wherein said composition comprises less than

2% free fatty acids.

30. (Withdrawn) The composition of Claim 26, wherein said composition comprises less than

10% triglycerides.

31. (Withdrawn) The composition of Claim 26, wherein said phospholipids comprise greater

than 50% phosphatidylcholine.

32. (Withdrawn) The composition of Claim 26, wherein the composition comprises at least

500 mg/kg astaxanthin esters.

33. (Withdrawn) The composition of Claim 26, wherein the composition comprises at least

500 mg/kg astaxanthin esters and at least 36% (w/w) omega-3 fatty acids.

34. (Withdrawn) The composition of Claim 26, wherein the composition comprises less than

about 0.5g/100g total cholesterol.

35. (Withdrawn) The composition of Claim 26, wherein the composition comprises less than

about 0.45% arachidonic acid (w/w).
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36. (Withdrawn) A krill lipid extract comprising at least 500 mg/kg astaxanthin esters and at

least 36% (w/w) omega-3 fatty acids.

37. (Withdrawn) A krill lipid extract comprising at least 100 mg/kg astaxanthin esters, at

least 20% (w/w) omega-3 fatty acids, and less than about 0.45% arachidonic acid (w/w).

38. (Withdrawn) A method comprising administering the composition of Claim 1 to a subject

in an amount effective for reducing insulin resistance, reducing inflammation, improving blood

lipid profile and reducing oxidativestress.

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

greater than about 90 mg/kg astaxanthinesters.

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

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

4l. (Withdrawn) The krill lipid extract of Claim 39, characterized in containing less than

about 5% phospholipids.

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

5% to about 10% cholesterol.

43. (Withdrawn) A krill meal composition comprising less than about 50g/kg totalfat.

44. (Withdrawn) The krill meal composition of Claim 43 comprising from about 5 to about

20 mg/kg astaxanthin esters.

45. (Withdrawn) The krill meal composition of Claim 43 comprising greater than about 65%

protein.
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46. (Withdrawn) The krill meal composition of Claim 43 comprising greater than about 70%

protein.

47. (Withdrawn) An animal feed comprising the krill meal of Claim 46.

48. (Withdrawn) A method of increasing flesh coloration in an aquatic species comprising

feeding said aquatic species a composition comprising the krill meal of Claim 46.

49. (Withdrawn) A method of increasing growth and overall survival rate of aquatic species

by feeding the krill meal of Claim 46.

50. (Original) A method of producing krill oil comprising:

a) providing krill meal; and

b) extracting oil from said krill meal.

51. (Original) The method of Claim 50, wherein said krill meal is produced from heat-treated

krill.

52. (Original) The method of Claim 50, wherein said krill meal is stored prior to said

extraction step.

53. (Original) The method of Claim 50, wherein said extracting step comprises extraction by

supercritical fluid extraction.

54. (Original) The method of Claim 53, wherein said supercritical fluid extraction is a two

step process comprising a first extraction step with carbon dioxide and from 1 to 10% of a co-

solvent and a second extraction with carbon dioxide and from 10-30% of a co-solvent, wherein

said co-solvent is a C;-C3 monohydric alcohol.

55. (Original) An oil produced by the method of claim 50.
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56.|(Withdrawn) A methodofproduction ofkrill oil comprising:

a) providing fresh krill;

b) treating said fresh krill to denature lipases and phospholipases in said fresh krill to

provide a denatured krill product; and

c) extracting oil from said denatured krill product.

57. (Withdrawn) The method of claim 56 in which the denaturation step comprises heating of

said fresh krill.

58. (Withdrawn) The method of claim 56 in which the denaturation step comprises heating

said fresh krill after grinding.

59.|(Withdrawn) The method of claim 56, further comprising storing said denatured krill

product at room temperature or below between the denaturation step and the extraction step.

60. (Withdrawn) The method of claim 56, wherein the enzyme denaturation step is achieved

by application ofheat.

61. (Withdrawn) The method of claim 56, wherein the extraction step comprises use of

supercritical carbon dioxide, with or without use of a polar modifier.

62. (Withdrawn) The method of claim 56, wherein the extraction step comprises the use of

ethanol.

63. (Withdrawn) The method of Claim 56, wherein the extraction step comprises ethanol

extraction followed by acetone to precipitation of phospholipids.

64. (Withdrawn) The method of Claim 56, wherein said denatured krill product is a meal.

65. (Withdrawn) Oil produced by the method of Claim 56.
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66. (Withdrawn) A composition comprising an oil extracted from krill having a

phosphatidylcholine content of greater then about 50% (w/w).

67. (Withdrawn) The composition of Claim 66, wherein said oil has a phosphatidylcholine

content of greater then about 70% (w/w).

68. (Withdrawn) The composition of Claim 66, wherein said oil has a phosphatidylcholine

content of greater then about 80% (w/w).

69. (Withdrawn) The composition of Claim 66, wherein said composition comprises less than

2% free fatty acids.

70. (Withdrawn) The composition of Claim 66, wherein said composition comprises less than

10% triglycerides.

71. (Withdrawn) The composition of Claim 66, wherein the composition comprises at least

500 mg/kg astaxanthin esters.

72. (Withdrawn) The composition of Claim 66, wherein the composition comprises less than

about 0.45% arachidonic acid (w/w).

73. (Withdrawn) A composition comprising odorless krill oil.

74. (Withdrawn) The composition of Claim 73, wherein said odorless krill oil comprises less

than about 10 mg/kg (w/w)trimethylamine.

-10-
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75. (Withdrawn) An odorless krill oil produced by the method comprising:

extracting a neutral krill oil from a krill oil containing material by supercritical fluid

extraction to provide a deodorized krill material, wherein said neutral krill oil contains odor

causing compounds and

extracting a polar krill oil from said deodorized krill material by supercritical fluid

extraction with a polar entrainer to provide an essentially odorless krill oil.

76. (Withdrawn) A composition comprising krill oil containing less than about 70

micrograms/kilogram (w/w) astaxanthin esters.

77. (Withdrawn) The composition of claim 76, comprising less than about 50

micrograms/kilogram (w/w) astaxanthin esters.

78. (Withdrawn) The composition of claim 76, comprising less than about 20

micrograms/kilogram (w/w) astaxanthin esters.

79. (Withdrawn) The composition of claim 76, comprising less than about 5

micrograms/kilogram (w/w) astaxanthin esters.

80.|(Withdrawn) A krill oil produced by the process comprising:

pumping fresh krill from a trawl onto a ship, heating the krill to provide a krill material,

and extracting oil from the krill material.

81. (Withdrawn) A method of reducing diet-induced hyperinsulinemia, insulin insensitivity,

muscle mass hypertrophy, serum adiponectin reduction or hepatic steatosis comprising:

in a subject exposed to a high fat diet, administering to said subject exposed to a high fat

diet an effective amountof a krill oil composition under conditions such that a condition selected

from the group consisting of diet-induced hyperinsulinemia, insulin insensitivity, muscle mass

hypertrophy, serum adiponectin reduction and hepatic steatosis is reduced.

-l1-
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82. (Withdrawn) The method of Claim 81, wherein said effective amountofa krill oil

composition is from 0.2 grams to 10 gramsofsaid krill oil composition.

83. (Withdrawn) The method of Claim 81, wherein said krill oil composition comprises:

from about 45% to 55% w/w phospholipids; from about 35% to 45% w/w triglycerides; and from

about 400 to about 2500 mg/kg astaxanthin.

84. (Withdrawn) The method of Claim 81, wherein said krill oil composition comprises a

blend oflipid fractions obtained from Euphausia superba.

85.|(Withdrawn) A method of reducing diet-induced hyperinsulinemia, insulin insensitivity,

muscle mass hypertrophy, serum adiponectin reduction or hepatic steatosis comprising in a

subject consuminga high fat diet or a normalfat diet:

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

amountof a krill oil composition under conditions such that a condition selected from the group

consisting of diet-induced hyperinsulinemia, insulin insensitivity, muscle mass hypertrophy,

serum adiponectin reduction and hepatic steatosis is reduced.

86. (Withdrawn) A method of inducing diuresis in a subject comprising:

administering to said subject an effective amountofa krill oil composition under

conditions such that diuresis is induced.

87. (Withdrawn) A method of increasing muscle massin a subject, comprising:

administering to said subject an effective amountofa krill oil composition under

conditions such that muscle massis increased.

88. (Withdrawn) A method of decreasing protein catabolism in a subject, comprising:

administering to said subject an effective amountofa krill oil composition under

conditions such that protein catabolism is decreased.

-12-
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89. (Withdrawn) A methodof decreasing lipid content in the heart of a subject, comprising:

administering to said subject an effective amountofa krill oil composition under

conditions suchthat lipid content in the heart of the subject is decreased.

90. (Withdrawn) A methodof decreasing lipid contentin the liver of a subject, comprising:

administering to said subject an effective amountofa krill oil composition under

conditions suchthat lipid content in the liver of the subject is decreased.

-13-
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REMARKS

All amendments and cancellation of claims are made without acquiescing to any of the

Examiner's argumentsor rejections, and solely for the purpose of expediting the patent

application process in a manner consistent with the PTO's Patent Business Goals (PBG), and

without waiving the right to prosecute the cancelled claims (or similar claims) in the future.

In the Restriction Requirement mailed August 30, 2011, the Examiner required election

of one of the following groups:

Group I (Claims 1-21)

Group II (Claims 22-25)

Group III (Claims 26-35)

Group IV (Claims 36-37 and 39-42)

Group V (Claims 38)

Group VI (Claims 43-47)

Group VII (Claims 48-49)

Group VIII (Claims 50-55)

Group IX (Claims 56-65)

Group X (Claims 66-72)

Group XI (Claims 73-75)

Group XII (Claims 76-79)

Group XIII (Claim 80)

Group XIV (Claims 81-85)

Group XV (Claim 86)

Group XVI (Claim 87)

Group XVII (Claim 88)

Group XVIII (Claims 89-90).

Applicants elect Group VII (Claims 50-55) withouttraverse.

-|4-
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PATENT

Attorney Docket No.: NATNUT-14409/US-5/ORD

CONCLUSION

If a telephone interview wouldaid in the prosecution of this application, the Examineris

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

Dated: October 31, 2011 /J. Mitchell Jones/ 

John Mitchell Jones

Registration No. 44,174

Casimir Jones, S.C.
2275 Deming Way,Suite 310
Middleton, WI, 53562
(608) 662-1277

-15-
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Electronic Patent Application Fee Transmittal

Title of Invention: BIOEFFECTIVE KRILL OIL COMPOSITIONS

a

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

USD(S$)
Description Fee Code Quantity

ee
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Miscellaneous:

Total in USD($)
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Electronic AcknowledgementReceipt

ee

iin

Title of Invention: BIOEFFECTIVE KRILL OIL COMPOSITIONS

ee

Paymentinformation:

 
Submitted with Payment yes

Deposit Account 504302

TheDirector of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent agRIEAIPREG SPANAIBIEt$OBz#ees nave 0936
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

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

107230

14409US5RRR10312011.pdf
ffb3b7f73378fa06427 136d63abacdel 64be

9032

Multipart Description/PDFfiles in .zip description

ee
Responseto Election / Restriction Filed

Applicant Arguments/Remarks Made in an Amendment

Information:

Fee Worksheet (SB06) fee-info.pdf
37604383cf6f92c8 1 a99ffOf1 aba125524b02|

afl

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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PTO/SB/06 (07-06)
Approved for use through 1/31/2007. OMB 0651-0032

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 a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD[|(pplication or Docket Number Filing Date
Substitute for Form PTO-875 1 2/057,775 03/28/2008 CT To be Mailed

APPLICATION AS FILED — PART| OTHER THAN

(Column1) (Column2) SMALLENTITY []—OR SMALL ENTITY
NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)

37 GFR 1.16(a), (b), or (¢

N.

/A

37 GFR 1.16(k), (i), or (m

A
(37 CFR 1.16(0), (p), or (q))

TOTAL CLAIMS .
37 CFR 1.16(i minus 20 =

INDEPENDENTCLAIMS . .
37 CFR 1.16(h minus 3 =

If the specification and drawings exceed 100
sheets of paper, the application size fee due
is $250 ($125 for small entity) for each
additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

[_] MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR1,16(j)

LJAPPLICATION SIZE FEE
(37 CFR 1.16(s))

* If the difference in column 1 is less than zero, enter “O” in column 2.

APPLICATION AS AMENDED -— PARTII

OTHER THAN

(Column 1) (Column 2) (Column3) SMALL ENTITY
CLAIMS HIGHEST

REVANING p Nuveen| Ppesenr ADDITONAL ADDITONALAMENDMENT PAID FOR

aEOCS
oere

[_] Application Size Fee (37 CFR 1.16(s))
AMENDMENT
| FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL

AFTER PREVIOUSLY FEE ($) FEE($)
AMENDMENT PAID FOR

Total (37 CFR *1.16(i

Independent ‘37 CFR 1.16(h

[_] Application Size Fee (37 CFR 1.16(s))AMENDMENT
| 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 “O” in column 3.
** If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 20, enter “20”.

*** If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 3, enter “3”.
The “Highest NumberPreviously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public whichisto file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending uponthe individual case. Any comments on the amountof 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 TrademarkOffice, 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.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

Legal Instrument Examiner:
/ANGELONA JONES/
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

 
  
  CONFIRMATIONNO.    APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

12/057,775 03/28/2008 Inge Bruheim NATNUT-14409/US-5/ORD 1945

7s EXAMINERCasimir Jones, 8. [ese
2275 DEMING WAY,SUITE 310 WARE, DEBORAH K
MIDDLETON,WI 53562 ART UNIT PAPER NUMBER

1651

MAIL DATE DELIVERY MODE

09/08/2011 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)

12/057,775 BRUHEIM ET AL.

Office Action Summary Examiner Art Unit
DEBBIE K. WARE 1651

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 4 MONTH(S) OR THIRTY(30) DAYS,

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED(35 U.S.C. § 133).

Anyreply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)L] Responsive to communication(s) filed on
2a)L] This action is FINAL. 2b)X] This action is non-final.

3)L] An election was madebythe applicant in response to a restriction requirementset forth during the interview on

; the restriction requirement and election have been incorporatedinto this action.

4)_] Sincethis application is in condition for allowance exceptfor formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

 

Disposition of Claims

5) Claim(s) 1-90 is/are pendingin the application.
 

 

5a) Of the above claim(s) is/are withdrawn from consideration.

6)L] Claim(s) ___ is/are allowed.
7)L] Claim(s)__ is/are rejected.

8)L] Claim(s) is/are objected to.
9)KX] Claim(s) 1-90 are subjectto restriction and/or election requirement.

Application Papers

10) The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

12) The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d)or(f).

a)L] All )LJ Some * c)L] Noneof:
1..] Certified copies of the priority documents have been received.

2.L] Certified copies of the priority documents have been received in Application No.
3.L] Copiesof the certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

 

Attachment(s)

1) C] Notice of References Cited (PTO-892) 4) CT] Interview Summary (PTO-413)
2) [J Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date._
3) [J Information Disclosure Statement(s) (PTO/SB/08) 5) L] Noticeof Informal Patent Application

Paper No(s)/Mail Date . 6) Cc Other:
U.S. Patent and Trademark Office

PTOL-326 (Rev. 03-11) Office Action Summary EX of P.HiBy No./Mail Date 20110816RIMFROST E T1024 page 0940

 



RIMFROST EXHIBIT 1024    page 0941

Application/Control Number: 12/057,775 Page 2

Art Unit: 1651

Election/Restrictions

DETAILED ACTION

Restriction to one of the following inventions is required under 35 U.S.C. 121:

Vi.

VII.

VIII.

Claims 1-21, drawn to a composition comprising ether and non-ether

phospholipids, triglycerides and astaxanthin, classified in class 424,

subclass 520.

Claims 22-25, drawn to method of making krill oil using Euphausia

superba,classified in class 435, subclass 325.

Claims 26-35, drawn to a composition comprising phospholipids

containing 35% omega-3 fatty acids, classified in class 510, subclass 468.

Claim 36-37 and 39-42, drawntokrill lipid extracts, classified in class 514,

subclass 506.

Claim 38, drawn to method of administering the composition to a subject

for reducing insulin resistance, inflammation, bloodlipids and oxidative

stress, classified in class 530, subclass 303.

Claims 43-47, drawn to an animal feed, classified in class 426 , subclass

53.

Claims 48-49, drawn to methodfor treating aquatic species with krill meal,

classified in class 119, subclass 200.

Claims 50-55, drawn to methodof producingkrill oil from meal type,

classified in class 426, subclass 114.
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Application/Control Number: 12/057,775 Page 3

Art Unit: 1651

IX.

Xl.

Xll.

lll.

XIV.

XV.

XVI.

XVII.

XVIII.

Claims 56-65, drawn to a methodof production ofkrill oil, classified in

class 424, subclass 538.

Claims 66-72, drawn to a composition comprising oil extract having

phosphatyidycholine, classified in class 554, subclass 79.

Claims 73-75, drawn to an odorlesskrill oil, classified in class 210,

subclass 427 and 332.

Claims 76-79, drawnto krill oil composition comprising astaxanthin esters,

classified in class 585, subclass 639.

Claim 80, drawnto krill oil product by process using a ship trawl, classified

in class 43, subclass 9.1.

Claims 81-85, drawn to method oftreating a subject consuming a high fat

diet or normalfat diet, classified in class 436, subclass 13 and 71.

Claim 86, drawn to a methodof inducing diuresis, classified in class 205,

subclass 695.

Claim 87, drawn to method of increasing muscle mass,classified in class

514, subclass 7.4.

Claim 88, drawn to a method of decreasing protein catabolism, classified

in class 424, subclass 283.1.

Claims 89-90, drawn to methodof decreasing lipid content of heart and

liver organs,classified in class 514, subclass 89.

The inventionsare distinct, each from the other becauseofthe following reasons:
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Application/Control Number: 12/057,775 Page 4

Art Unit: 1651

InventionsII, VIII-IX and I, IIl-IV, VI, X-XI, XII-XIII are related as processof

making and product made. The inventions are distinct if either or both of the following

can be shown: (1) that the process as claimed can be used to make another and

materially different product or (2) that the product as claimed can be madeby another

and materially different process (MPEP § 806.05(f)). In the instant case the products as

claimed can be made by another and materially different process, such as by using live

wholekrill or by using mealof krill, or by using extract of krill or by using fish meal or

synthetic or plant lipids and carotenoids, wherein the sourcesoflipid are subjected to

solvent extraction or by ultrafiltration and chromatographic techniques. The products as

claimed do not necessarily require the methods steps as claimed for making the

individually claimed products. Therefore, there is two waydistinctness between the

methods of making and the products being made.

Inventions I, Ill-IV, VI, X-XI, XIl and XIlIl are directed to related products. The

related inventions are distinctif: (1) the inventions as claimed are either not capable of

use together or can have a materially different design, mode of operation, function, or

effect; (2) the inventions do not overlap in scope, i.e., are mutually exclusive; and (3) the

inventions as claimed are not obvious variants. See MPEP § 806.05(j). In the instant

case, the inventions as claimed have a materially different design and do not overlap or

are mutually exclusive. Furthermore, the inventions as claimed do not encompass

overlapping subject matter and there is nothing of record to show them to be obvious

variants. Each of the products require their own specific ingredients for which to be
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Application/Control Number: 12/057,775 Page 5

Art Unit: 1651

comprised by the claimed products and each group of product possesstheir own

distinctness and thus, have two waydistinctness from one another.

InventionsII, VIII and IX are directed to related methods of making. The related

inventions are distinctif: (1) the inventions as claimed are either not capable of use

together or can have a materially different design, mode of operation, function, or effect;

(2) the inventions do not overlap in scope, i.e., are mutually exclusive; and (3) the

inventions as claimed are not obvious variants. See MPEP § 806.05(j). In the instant

case, the inventions as claimed for each of the methods havetheir ownsetof distinct

processsteps for carrying out each separate methodto producea different product.

Thus, there is two way distinctness between eachof the methods of making a separate

and distinct product. Furthermore, the inventions as claimed do not encompass

overlapping subject matter and there is nothing of record to show them to be obvious

variants.

Inventions|, Ill-IV, VI, X-XI, XII-XIIl_ and V, VII, XIV-XVIII are related as product

and process of use. The inventions can be shownto bedistinctif either or both of the

following can be shown: (1) the process for using the product as claimed can be

practiced with another materially different product or (2) the product as claimed can be

used in a materially different process of using that product. See MPEP § 806.05(h). In

the instant case the product as claimed can be used in a materially different process of

using that product. The products are different and havedifferent uses as claimed in the

distinct processes of using the products as evidenced by the claimed subject matter.
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Application/Control Number: 12/057,775 Page 6

Art Unit: 1651

Therefore, there is one way distinctness between the separate products and processes

of using as claimed.

Inventions V, VII, XIV-XVII and XVIII are directed to related methodsof using.

The related inventions are distinctif: (1) the inventions as claimed are either not capable

of use together or can have a materially different design, mode of operation, function, or

effect; (2) the inventions do not overlap in scope,i.e., are mutually exclusive; and (3) the

inventions as claimed are not obvious variants. See MPEP § 806.05(j). In the instant

case, the inventions as claimed the methods of using have a materially different mode

of operation, function or effect. Furthermore, the inventions as claimed do not

encompassoverlapping subject matter and there is nothing of record to show them to

be obvious variants. Each group of method claimsis, therefore, distinct and separate

from the other and possessestwo waydistinctness from each other.

Restriction for examination purposes asindicated is proper becauseall these

inventions listed in this action are independentordistinct for the reasons given above

and there would be a serious search and/or examination burdenif restriction were not

required becauseat least the following reason(s) apply:

(a) the inventions have acquired a separate status in the art in view of their

different classification;

(6) the inventions have acquired a separate status in the art dueto their

recognized divergent subject matter;
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Application/Control Number: 12/057,775 Page 7

Art Unit: 1651

(c) the inventions require a different field of search (for example, searching

different classes/subclassesor electronic resources, or employing different search

queries);

(d) the prior art applicable to one invention would notlikely be applicable to

anotherinvention, and hence a reference which reads on one inventive group as

presented above, will not necessarily read on another inventive group, see eachof

GroupsI-VI and note their separate and distinct status of classification in the art.; and

(e) the inventions arelikely to raise different non-prior art issues under 35 U.S.C.

101 and/or 35 U.S.C. 112, first paragraph.

The examiner has required restriction between product and processclaims.

Where applicant elects claims directed to the product, and the productclaims are

subsequently found allowable, withdrawn processclaims that depend from or otherwise

require all the limitations of the allowable product claim will be considered for rejoinder.

All claims directed to a nonelected process invention must require all the limitations of

an allowable product claim for that process invention to be rejoined.

In the eventof rejoinder, the requirementfor restriction between the product

claims andthe rejoined processclaims will be withdrawn, and the rejoined process

claims will be fully examined for patentability in accordance with 37 CFR 1.104. Thus, to

be allowable, the rejoined claims must meetall criteria for patentability including the

requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims to the elected product

are found allowable, an otherwise properrestriction requirement between product

claims and process claims may be maintained. Withdrawn processclaims that are not
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Application/Control Number: 12/057,775 Page 8

Art Unit: 1651

commensurate in scope with an allowable product claim will not be rejoined. See MPEP

§ 821.04(b). Additionally, in order to retain the right to rejoinder in accordancewith the

abovepolicy, applicant is advised that the process claims should be amended during

prosecution to require the limitations of the product claims. Failure to do so mayresult

in a loss of the right to rejoinder. Further, note that the prohibition against double

patenting rejections of 35 U.S.C. 121 does not apply wheretherestriction requirement

is withdrawn by the examiner before the patent issues. See MPEP § 804.01.

Applicant is advised that the reply to this requirement to be complete must

include(i) an election of a invention to be examined even though the requirement

may be traversed (37 CFR 1.148) and(ii) identification of the claims encompassing

the elected invention.

The election of an invention may be made with or without traverse. To reserve a

right to petition, the election must be madewith traverse.If the reply does notdistinctly

and specifically point out supposederrorsin the restriction requirement, the election

shall be treated as an election without traverse. Traversal must be presentedat the time

of election in order to be considered timely. Failure to timely traverse the requirement

will result in the loss of right to petition under 37 CFR 1.144. If claims are addedafter

the election, applicant must indicate which of these claims are readable upon the

elected invention.

Should applicant traverse on the groundthat the inventions are not patentably

distinct, applicant should submit evidenceoridentify such evidence nowof record

showing the inventions to be obvious variants or clearly admit on the record thatthis is
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Application/Control Number: 12/057,775 Page 9

Art Unit: 1651

the case. In either instance,if the examinerfinds one of the inventions unpatentable

overthe prior art, the evidence or admission may be used in a rejection under 35 U.S.C.

103(a) of the other invention.

Applicant is reminded that upon the cancellation of claims to a non-elected

invention, the inventorship must be amendedin compliance with 37 CFR 1.48(b) if one

or more of the currently named inventors is no longer an inventor of at least one claim

remaining in the application. Any amendmentof inventorship must be accompanied by

a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to DEBBIE K. WARE whosetelephone numberis

(571)272-0924. The examiner can normally be reached on 9:30-6:00.

If attempts to reach the examinerby telephone are unsuccessful, the examiner’s

supervisor, Mike Wityshyn can be reached on 571-272-0926. The fax phone number

for the organization wherethis application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 12/057,775 Page 10

Art Unit: 1651

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on accessto the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automatedinformation

system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

/Deborah K. Ware/

Deborah K. Ware

Primary Examiner
Art Unit 1651
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

 
BIB DATA SHEET

CONFIRMATION NO. 1945

SERIAL NUMBER FILINGor. 371(c) GROUP ARTUNIT ATTORNEY DOCKET
12/057,775 03/28/2008 NATNUT-14409/US-5/ORD

RULE

APPLICANTS

Inge Bruheim, Volda, NORWAY;
Mikko Griinari, Espoo, FINLAND;
Snorre Tilseth, Bergen, NORWAY;
Sebastiano Banni, Cagliari, ITALY;
Jeffrey Stuart Cohn, Camperdown, AUSTRALIA;
Daniele Mancinelli, Orsta, NORWAY;

RK CONTINUING DATA ERKKEKEEKERERERERERERERERER

This appln claims 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
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** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
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Verified and /DEBBIE K WARE/ NORWAY 19 90 26Acknowledged Examiner's Signature Initials
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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.: NATNUT-14409/US-5/ORD.

Dated:_March 3, 2011 /J. Mitchell Jones/

J. Mitchell Jones

Registration No. 44,174
CASIMIR JONES,S.C.
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(54) Title: FILTER FOR TEMPURAOIL (SALADOIL)

(54) RUDDER TAS FU OK BEE

(57) Abstract

A filter for tempura oil comprises a transparent vessel that is graduated to regulate the amountof water. An oil bath
part and a water bath part are formed on the upper and lowersides of the graduation line. The oil bath part formed over
the graduation line is provided with a liquid storage part separated by a partitioning wall protruded from the inner surface
of the oil. bath part to control the water not to flowinto the oil bath part whentheoil is drained. Impurities in the used oil
are made to precipitate in the water in the water bath part, and the purified oil is made usable again.
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THE EMBODIMENTS OF THE INVENTION EN 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 l, wherein emulsifi-
cation is carried out in the presence of mineral salts.

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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METHOD FOR THE PROCESSING OF KRILL

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

of 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 presentbe

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 0.33, 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 for 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; séparation 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

RIMFROST EXHIBIT 1024 page 0991



RIMFROST EXHIBIT 1024    page 0992

10

20

30

—_e “P*

4098900

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 isocelectric 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. Asa result a 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 ixl 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 treatea

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 1lxl mm and centrifuged at 25,000 rpm for 0.15 hour

Eto remove impurities. To the purified extract of proteins there

is added while stirring a l-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 isa pale-pink
odorless powder, having a moisture content of 103 by weight and

comprising 85% 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 0.15 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%

by weight of protein and 3% by weight OfRPMPROST EXHEBIF 1024 page 0993



RIMFROST EXHIBIT 1024    page 0994

10

2G

30

4098900

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,

and 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 salts -- 0.2 mole of NaCl;

0.03 mole of MgCl 4; 0.01 mole of MgSO 4; 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.

RIMFROST EXHIBIT 1024 page 0994



RIMFROST EXHIBIT 1024    page 0995

4098900

—-~6—

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 ot eekly produced after separation of

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

Example 2

The processing or Feb is carried out in the same
manner as in Example 1, except that emulsification of li-

pids is conducted in a 0.15 mole aqueous solution of sodium

chloride ata BH of 4.5. The protein product obtained in
ao. amount of 544 g¢ has a moisture content of 12% and compris-—

es 80% by weight of protéin and 4% by weight of lipids, and

20 gs of chitin integuments. 
Example 4 ,

krif/
The processing of eeieL 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 l mole

solution of acetic acid. The resultant protein precipitate
ig 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 ¢g
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of chitin integuments.

Example 4 ,
The processing ot Boe 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.

lixample 5
krill

The processing of +etet 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 NaCl3 0.04 mole of MgCl53 0.01 mole of MgSO, 3 and 0.005

mole of CaSO,» |
The protein product obtained in an amount of 60 ¢

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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EP0609078A1
Formulations containing unsaturated fatty acids.

A phospholipid comprising two different unsaturated fatty acids, the fatty acids being selected from
the twelve n-6 and n-3 essential fatty acids, oleic acid, parinaric acid and combinic acid.
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Unsaturated fatty acids, particularly the essential fatty acids (EFAs), shownin Table | below andcertain
others, have a range of possible medical uses.

Besides the essential fatty acids, there are more particularly oleic acid, parinaric acid and otherfatty acids
with conjugated double bonds, and columbinic acid, a fatty acid with non-conjugated bonds which, while not
being an essential fatty acid, can correct manyof the features of essential fatty acid deficiency. Parinaric acid
is an 18:4 n-3 acid (9 cis, 11 trans, 13 trans, 15 cis); columbinic acid is an 18:3 n-6 acid (6, 9 cis, 13 trans).

The bodily conversions of the main series of EFAs appearin the table, whichis:-

n-6

18:2 delta-9, 12
(linoleic acid)

18:3 delta-6,9,12
(gamma-linolenic acid)

20:3 delta-8,11,14

(dihomo-gamma-linolenic acid)

20:4 deita-5,8,11,14
(arachidonic acid)

22:4 delta-7,10,13,16

(adrenic acid)

22:5 delta-4,7, 10,13, 16

TABLE1

n-3

18:3 delta-9,12,15

! (alpha-linolenic acid)
delta-6 desaturase

1

18:4 delta-6,9,12,15
(stearidonic acid)

elongation
1

20:4 delta-8,11,14,17

|
delta-5 desaturase

L

20:5 delta-5,8,11,14,17
(‘eicosapentaenoic acid’)

elongation
L

22:5 delta-7,10,13,16,19

delta-4 desaturase

J

22:6 delta-4,7,10,13,16,19
(‘docosahexaenoicacid’)

The above pathways are not normally reversible nor, in man, are n-3 and n-6 series acids inter-convertible.
The acids, which in nature are of the all-cis configuration, are systematically named as derivatives of the

corresponding octadecanoic, eicosanoic or docosanoic acids, e.g. delta-9, 12 octadecadienoic acid or delta-
4,7, 10, 13, 16, 19-docosahexaenoic acid, but numerical designations such as, correspondingly, 18:2 n-6 or

22:6 n-3 are convenient. Initials, for example, EPA for the 20:5 n-3 acid (eicosapentaenoic acid) or DHA for
the 22:6 n-3 acid (docosahexaenoic acid), are also used but do not serve when n-3 and n-6 acids of the same
chain length and degree of unsaturation exist as for example with the 22:5 acids. Trivial names in more orless
commonusein the n-6 series are as shown. Of the n-3 series only 18:3 n-3 has a commonly usedtrivial name,

2
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alpha-linolenic acid, though the namestearidonic acid is coming into use for the 18:4 n-3 acid and the names
eicosapentaenoic acid and docosahexaenoic acid as such are also used. The alpha isomeroflinolenic acid

was characterised earlier than gamma-linolenic acid and referencein the literature simply to linolenic acid, es-
pecially in the earlier literature, is to the alpha-acid.

Manyof these fatty acids have actions which appear synergistic with one another. For example, gamma-
linolenic acid (GLA) exerts one set of anti-inflammatory effects while eicosapentaenoic acid (EPA) exerts an-

othersetofanti-inflammatory effects. Many of the fatty acids are easily oxidised, while oleic acid exerts potent

anti-oxidant effects. Arachidonic acid (AA) is an important constituent of cell membranes but can be harmful

if converted to pro-inflammatory, pro-thrombotic and vasoconstrictor metabolites, such as thromboxne A, or
leukotrienes:it is therefore useful to administer AAwith a fatty acid which reducesits conversionto the harmful
metabolites.

In most countries further, the guidelines for pharmaceutical products militate against ready acceptance
of drugs which are mixtures of compounds, such as mixtures of fatty acids. It is therefore preferable to seek
approval for single molecules.

It would therefore be desirable to have a vehicle, for administration of fatty acids, incorporating different
fatty acids in the form of a single molecule, and we propose the use of phospholipids such as P-serine, P-
choline, P-ethanolamine, or P-inositol (P-phosphotidyl), which have two sites at which fatty acids maybe in-
corporated. Such phospholipids are close to the natural phospholipids and not therefore appropriate single mol-
ecules for delivery of two different fatty acids.

The invention thus makes use of phospholipids in which onesite is occupied by one fatty acid and the
otheris occupied by a different fatty acid, particularly one which has an action additive to or synergistic with
the first. The fatty acids may be prepared by chemical synthesis, or by extraction and purification from natural
products, in each case by methods knownin themselves, and maybeincorporated into phospholipids by meth-
ods knownin themselves.

The fatty acids to be used for preparation of the phospholipids are the twelve essential fatty acids shown
in table 1, oleic acid, columbinic acid and parinaric acid.

Preferably there are present fatty acids selected from GLA, DGLA, AA, EPA and DHA.

Amongfatty acids of particular interest are gamma-linolenic acid (GLA), dihomo-gammaz-linolenic acid
(DGLA), arachidonic acid (AA), eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). Of particular
interest therefore are phospholipids containing any of these particular fatty acids at both positions on the phos-
phelipid, especially phospholipids containing the following pairs of fatty acids:-

- Gammaz-linolenic acid (GLA) or dihomo-gamma-linolenic acid (DGLA) with arachidonic acid (AA)
- GLAor DGLAwith eicosapentaenoic acid (EPA)
- GLAor DGLA with docosahexaenoic acid (DHA)
- AAwith EPA
- AAwith DHA

- EPAwith DHA

Becauseofthe inevitable limitations of the methods of synthesis and separation of the phospholipids, any

phespholipid preparation madefor use in pharmaceutical products or foodsis likely in practice to be a mixture
of different phospholipids. This invention therefore for preference covers situations in which the specified

phespholipids make up at least 20%, preferably more than 40%, very preferably more than 70% andideally
more than 90% of the total phospholipid present.

The phospholipids may for example be used in the preparation of foods or skin care preparations or of
pharmaceutical agents for oral, enteral, parenteral (intravenous, subcutaneous, intramuscular or any other
such route), topical, rectal, vaginal or other route of administration. They maybe desirably administered in phar-
maceutical forms at doses of 1mg to 100g, preferably 100mg to 20g and very preferably 500mg to 4g of the
specified phospholipid per day. When used in foods or preparations for enteral, parenteral or topical adminis-
tration they may desirably be made into formulations containing by weight 0.01% to 60%, preferably 0.1% to
30% and very preferably 1% to 20% phospholipid of the specified phospholipid.

Suitable pharmaceutical dosage forms are for example a hard or soft gelatin capsule, a tablet, a pastille,
a cream, a lotion or emulsions. Afood may for example be a whip, a foam, a powderor a chocolate. For cosmetic
use creams andthe like may be used.

Synthetic routes to phospholipids

Four classes of phospholipids are considered:

I. phospholipid acids (PA)
ll. phosphatidylcholines (PC)
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Ill. phosphatidylethanolamines (PE)
IV. phosphatidylserines (PS)
In all cases the target molecules are diacyl phospholipids.
Phospholipid synthesis can be divided into two approaches.
(i) phosphorylation first, then acylation
(ii) acylation first then phosphorylation

Phospholipid syntheses are usually considered as either partial synthetic routes or total synthetic routes.

Partial synthesis takes advantage of naturally occurring phospholipids as starting materials while total syn-

thesis usually starts with a glycerol derivative. For mixed acid phospholipid synthesis the second approachis
generally more feasible.

(|) Phosphatidic Acid Synthesis

(i) Phosphorylation stepfirst

Method (a)

Glycerophosphatidic acid has been acylated with fatty acid anhydride in 60-80% yields. This route is suited
to the synthesis of PA’s with the same acyl group in both positions but may be adapted to mixed acid synthesis
as for exampleatII (i)(a). Salts of the fatty acid in question are often added, to reduce the degreeof cyclic
phosphate formation and phosphate migration.

Glycerolphosphatidic acid has been prepared on a large scale (300g) by enzymatic phosphorylation of
glycerol. The reaction, carried out in a fermenter, uses immobilised glycerol kinase, a catalytic amount of ATP
and an enzymatic system for ATP regeneration. This is the most attractive route for the large scale production
GPA.

Cyclic phosphate formation can be avoided if the phosphate groupis in the form of a triester. GPA has
been prepared by the reaction of sodium dihydrogen phosphate with glycidol and the following reaction may
be used:-

0

t
-o or OH

OH Ow Il
/ ~OR

R= Me or ~ CH,CH,- RO

The intermediate phosphotriesteris then acylated with an acid chloride and conversion to the PAcomplet-
ed by removal of the phosphate protecting groups, for example by trimethylsilyl iodide.

Method(b)

PA’s have beenprepared in quantitative yield on a small scale by hydrolysis of PC’s using phospholipase
D (from Streptomyces chromofliscus).

(ii) Acylation first

PA's have been prepared from the corresponding 1,2-diacylglycerol. This starting material is commonto a num-
ber of the syntheses and methodforits preparation are given below. Thefollowing are routes to the PA‘s using
it.
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Method(a)

_— Li idine/ H20Qacy! a yo Oacyl PhCH,OH Oacy (i)pyri 2—_—___—_£—PAcovet + Ok = Eat rae
OH cl ‘O of Of id H2/Pd

P-Q P
{ ov™bX pO “0

 

Asgiven, this is suitable only for saturated acyl groups. However, choice of an alcohol other than benzyl
alcohol expandsthe applicability of this route.

Method(b)

High yield (>90%) synthesis of PA is given by reaction of 1,2-diacylglycerol with POCI,/Et,N&.

Method (c)

1
Gacy! P Oacy! HCl (gy/CHCIN (g) 3F oacy . ag-o" \'o —~|-dacyl —_—_————~ PA0. 0

J A \Z AK
\ 0

: K

This route solves the problem of acyl group migration provided the expense,andinteraction of silver ions
with polyunsaturated fatty acids, is acceptable.

Method(d)

Oacyl . Oacyl

| OH enzymatic aH acylation dacy! choline | cacyhosphorylation _. 0p ) y 0P0,"- OPO; st
Pp. +

s™ NMe.- oe 3
ROH

phospholipase DO

This gives same acid PA’s, PC’s and PS’s as well as novel lipid phosphodiesters. The initial phosphory-
lation uses glycereol as a starting material and produces glycerol phosphate (GPA)in goodyiels andin optically
pure form. The method starts with the purification of GPA as a crystalline 4-N,N-dimethylaminopyridine salt
and continues with acylation using fatty acid anhydride and conversion of the PAto PC.The final step is phos-
phclipase D mediated transphosphatidylation reaction.
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Method(e)

This uses a mild phosphorylating agent which does not lead to acyl group migration:-

(Il) Phosphatidylcholine Synthesis
 

(i) Phosphorylation stepfirst

Method (a)

Glycerophosphatidyl choline has been acylated using a variety of yields ranging from 67 to 88%. The use
of ultrasound reduces the reaction time. This route is limited to PC’s with the same acyl group at C1 and C2.
However, using any one of a number of phospholipase Az enzymes,followed by reacylation, mixed acid PC’s
can be prepared. Glycerophosphatidyl choline is commercially available and can also be readily prepared from
egg yolk as a colourless crystalline cadmium chloride complex. A chemical synthesis is the opening of glycidol
with a suitably protected phosphate.

1
-q-P70
oe oH

po
OC

/Pxg

The phosphate diester is then acylated with fatty acid chloride and converted to PC by reaction with tri-

methylamine under anhydrous conditions. Alternatively, initial treatment with aqueous trimethylamineyields
GPCwhichis then acylated as discussed above. This phosphotriester can also be easily prepared from sol-
ketal.

0 0 H*/H>0 OHYC POCI3 ‘H/420 Lon
0 / \ 8 6 o.

HO OH wi oP
oon Pm 9 oJ0J

Alternatively, GPC can be prepared by reaction of solketal with phosphorus oxychloride followed by chol-
ine, with subsequent acid-catalysed removal of the acetonide group.

Method (b)

Synthesis of GPC or PC by the coupling of solketal or a 1,2-diacylglycereol and choline phosphate, the
choline phosphate being prepared by enzymatic phosphorylation of choline.
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Method (c)

Cyclic phosphate formation is avoided by keeping the phosphate as a phosphotriester until a late stage.
For example GPC protected asa triester is produced as follows:

OCHoPh OCH>Ph OCH,Ph OCH,Ph

F 2 POC!3 F 2 oN Br Hy excess MeOH|| MH
OCH,Ph —=OCH2Ph —————»+—OCH,Ph ——-———-—» |_0C HPh2 10°C ° ° 4
OH of 20°C 0 9 35°C Lio 0

7 ALB \p 8
ct cl ci 9 400” Ngo re0

roi
OGLA OH

Me3N GLA/DCCec—— |-osta Lalo OH
07 af
Ni \

Meo” Yom Meo” “g-\-8"

Methad (d)

PC's are prepared by exhaustive methylation of phosphatidylethanolamines.

Method (e)

PCs are prepared by reaction between PA's and choline underthe influence of a phosphate activating
agent asin II (i)(d) above. Trichloroacetonitrile and 2,4,6-triisopropylbenzenesulfonyl chloride can both be
used.

Method(f)

Mixed acid PC’s can be prepared by phospholipase A, ,mediated reacylation of lysophosphatidylcholine

with oleic acid in toluene. Otheracid derivatives and other reaction conditions can be used. Lipozyme can be

used to mediate the selective esterification of GPC at the 1-position by an acid anhydride in 71% yield. For

example in a synthesis comprising sequential use of these two enzymes.

(ii) Acylation first

There is a wide range of reagents for the conversion of a 1,2-diacylglycerol into a PC.

Method (a)

The simplest route is the reaction with phosphorus oxychloride followed by choline (as a chloride, tosylate
or tetraphenylborate salt). Amodification of this route is the use of ethane- 1 ,2-diol in the place of choline and
although this adds more steps to the synthesis, purification of the intermediate (A) is easier than direct PC
purification.

l OacylOacyl POCI3 Gacy NaBr y Me3N PC
Oacyt ——= Oacyl ——=+-Oacyl

H Ho OH A Vvayn

Oo” ‘o -9 ooBr
LL

(A) (8)

7
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Compound(A) can also be converted to a PC by reaction with trimethylamine. Preparation of mixed acid
PC’s involves phospholipase A, hydrolysis of (B) followed by reacylation with a second fatty acid anhydridein
the presence of perchloric acid and subsequent treatment with trimethylamine. The function of the perchloric
acid is to minimise acyl group migration. Reacylation of lysophosphatidylcholine is however chemicallydifficult
because the hydroxyl group is very sterically crowded, which can lead to problems of acyl or phosphate mi-
gration underthe forcing conditions needed for reacylation.

Method (b)

Phosphorylation with a suitably protected phosphoryl chloride to yield either intermediate (A) or (B) above
is followed by reaction with trimethylamine.

Method (c)

This is the route asin II (i)(d) above

(II) Phosphatidylet hanolamine Synthesis
 

(i) Phosphorylation stepfirst

Method (a)

Glycerophosphatidylethanclamine is commercially available, and though the amino group is an active nu-
cleophile, thus interfering with the acylation step it can be used as a starting point for PE synthesis.

Method(b)

PE’s are prepared from PC’s by phospholipase D catalysed transphosphitylation.

Method (c)

Using 2,4,6-triisopropylbenzenesulfonyl chloride as an activating agent a protected form of ethanolamine
is coupled to a PA. The protecting group subsequently removed.

Method (d)

Synthesis of mixed acid PE:-

  r-OCOmyristy!—(i)(t BuOCO)20,Et,N OCOmyrist yl (1 )RCO,H,OOC, DMAP
rcOmyristyl OH PE
9 (11)G adamanteus venom q (ii) Nal,2-butanoneteens eae

woNgA NHS iii) CHa, /PSANN BB OE (iii) TFA,CHACI.MeQ

Protection of the phosphate as a methyl ester gives a good yield for acylation of the intermediate lyso-
phesphatidylethanolamine.

Method (e)

A protected form of GPE is acylated. Starting from solketal, reaction with phosphorus oychloride followed
by N-protected ethanolamine and finally acid catalysed deacetonisation of the adduct yields protected GPE
as a phosphodiester. An improvementto synthesis of protected GPE phosphoetriester as shown below:-
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0 0 0NHtBOC

% POCL3 oo 407 *
OH

 

Ne -7”

cf ay Cl O07 _-NHEBOC
x/s
methanol

, H fr)° H*/H20 S<
OH

nA 0f
MeO’ “O-~<NHtBOC Med YO-—NHtBOC

After acylation, removal of the methyl group is by using sodium iodid in butan-2-one.
Further, if N-tBOC ethanolamine is O-phosphorylated it can be coupled (using either trichloroacetonitrile,

DCCor 2,4,6-triisopropylbenzensulfonyl chloride) with either a 1,2-diacylglycerol to yield a protected PE with
solketal to yield (after removal of the acetonide group) protected GPE.

(ii) Acylation first

Method (a)

PE’s can be prepared from 1,2-diacylglycerols by sequential addition of POCI3; and either ethanolamine
or its N-tBOC derivative. When free ethanolamine is used an oxazaphosphalane is formed. This is opened

under very mild conditions (aqueous acetic acid; room temperature; 2h). The product PE precipitates from sol-
ution, thus making this method attractive for larger scale syntheses.

Oacyl Oacyl +POClLosey sm Lacy! A720 PE“NS 0NH

OH HO 2 OF
Pp 0

Method (b)

PE’s have been prepared by reaction of glycerol iodohydrin diesters with a silver salt of a suitably protected
ethanolaminephosphate. See PA synthesis method (c).

 

Method (c)

Oacyl {{) (CU gPIOICH2CHN(COlsl gH,Loacy! PE
OH (ii) HyNNH

Method(d)

This is the route asin II (i)(d) above.
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(IV) Phosphatidylserine Synthesis

(i) Phosphorylation stepfirst

Method(a)

Glycerophosphorylserine is commercially available. A protected form of GPS (N-phthaloyl derivative) has

been prepared. Aftere attachment of the acyl groups reaction with hydrazine yields PS.

Method(b)

PS has been prepared by enzyme-catalysed transphosphatidylation of PC in the presenceofserine, phos-
phclipase D (from Savoy cabbage leaves) in low yield. Using a Streptomyces phospholipase D preparation
almost quantitative conversionis given.

Method (c)

Coupling of a PAand a protected serine derivative promoted by 2,4,6-triisopropylbenzenesulfonyl chloride
yields PS’s in 60-95% yields.

Methad (d)

Glycerophosphatidylserine has been prepared from solketal using phosphoramidite methodology

9 0

fA 7 9CH3 S< CO,Pm 5 onto CO2Pm0 Ne PC , 0 + _ a—~ cl oH HO NHFmoc 4 0 OMe=NHF moc
(i) Nal

(ii) TFA

PS w—— serine protected GPS

(ii) Acylationfirst

Method (a)

Starting from a 1,2-diacylglycerol reaction with POCI, followed by reaction of the intermediate phospho-
dichloridate with a protected serine derivative group PS’s. Using a serine derivative protected only on the car-
boxyl group an intermediate oxazaphospholaneis formed with undergoesfacile cleavage.

Method(b)

This is the route asin Il (i)(d) above.

Preparation of 1,2-diacylglycerols

Arequirement of phospholipid chemistry (and triglyceride chemistry) is the preparation of pure same-acid
and mixed-acid 1,2-diacylglycerols, particularly large scale preparation. A problem is that 1,2-diglycerides tend
to isomerise very easily to 1,3-diglycerides, complicating purification of the final phospholipid. There is wide
variety of protecting groups that can be used. For example, the trityl group has been successfully used for
small scale preparation of 1,2-diacylglycerols.It is removed under extremely mild conditions (column chroma-
tography on silicic/boric acids) with the undesired sideproduct, triphenylmethanol, eluting before the diacyl-
glycerol. An alternative procedure for the removalof the trityl group is reaction with borontrifluoride etherate,
though triphenylmethanol has to be removed from the reaction product.

Avery satisfactory route uses the levulinoyl protecting group. The route is as shown on the next page.

10
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Verylittle acyl migration accompanis the deblocking procedure.
Asecond valuable protecting groupis the tert-butyldimethylsilyl group. Removalof the silyl group using

boron trifluoride-etherate is effected without problems of migration of the acetate group. The reaction is
quenched with excess dry triethylamine, immediately adding the phosphorylating agent, thereby avoiding an
aqueous workup.

0

C0.H OCOCH,CHC(O)CH OH

o (720g)“2Lo ue ; [-ocachgCHycOicHs
crystallised from
the reaction
mixture

(200g; 49 Ye)
98% purity after
1 crystallisation

(325g)
R=palmitoyl

roc!
ocor'
OcoR

NH>HN>
roomremperafure
3 min

OH

[-ocor
OCOR

Pocono

Aqueous work up on a large scale allows time for acyl migration to occur. This particular silyl group is

bulky enough to react with a 1-monoacylglycerol exclusively at the 3 position, whereas useof the trimethylsilyl
group leads to a mixture of silyethers at the 2 and 3 positions. The synthesis takes the following course:

(i) reaction of RCOH with glycidol to yield 1-monoacylglycerol
(ii) reaction of the 1-monoacylglycerol with TBDMS-Clto yield the 1-acyl-3-silyl glycerol
(iii) reaction of this with R’COCI to yield 1-acyl-2-acyl’-3-silyl glycerol
(iv) removal of the silyl group with BF,Et,0
(v) quenching of excess borontrifluoride with excesstriethylamine and reaction with the phosphorylating
reagent of choice

Synthesis of mixed acid phosphatidylcholines

Approach 1

Regioselective hydrolysis of a same-acid diacylphosphatidylcholine with a phospholipase A, enzymefol-
lowed by reacylation with a different acid.

Approach 2

Phoshorylation of a pre-prepared 1,2-diacylglycerol. There is a wide range of methodsfor the small scale
production of 1,2-diacylglycerols. Care needs to be taken to avoid formation of the 1,3-isomer as this compli-
cates the purification of the final phosphatidylcholine.

11
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Approach 3

The following:

0

lo OH OCPh3 OCPh;

‘ “ot bow Ph3CCl bor, RCOC! focor
OH Of On Ot

P—Q P=9 ‘P—9/

0 0) 0)

Jerseto
ocor' ocor' OH

Foca Me3N [occ R'cOct [ocor
Qy On 4
‘po ‘p— ‘pqP—O~e—sn
/ M / /

Approach 4

Lipase mediated monoacylation (exclusively in the 1 position) of GPC has been reported using a vinyl ester
of the desired fatty acid. The other product of this reaction is acetaldehyde which quickly evaporates out of

the reaction mix. This means that under suitable conditions the lipase reaction is effectively irreversible.

Approach 5

Preparationoftriglycerides by lipase catalysed exchangeofthe 1,3-acyl groups of a same-acid triglyceride
with an excess of a fatty acid ester. This approach can be used to prepare a mixed acid phosphatidylcholine
by starting with a same-acid PC and an excess of a simple ester of the desired fatty acid.

Synthesis of 1-(z,z,z-6,9,12-octadecatrienoyl)-2-(z-9-octadecenoyl)-rac-glycero-3-phosphocholine

(i) A mixture of solketal (3.3g, 25 mmol), tetrabutylammonium hydrogen sulfate (425mg, 1.25 mmol, 5
mol%), sodium hydroxide (6.0g, 150 mmol), 4-methoxybenzyl chloride (4.7g, 30 mmol), water (6 ml) and
trans-1-2-dichloroethane (20ml) was stirred vigorously under reflux until tlc (10% acetonefhexane)
showed the reaction to be complete (typically 3-7 hours). On completion the reaction mixture was cooled
and diluted with water (20ml) and methylene chloride (20ml). The organic layer was separated and washed
with water until the washings were neutral (4 x 30ml). The organic layer was dried (MgSO,) and concen-
trated to dryness. Purification by flash chromatography (8% acetone/hexane)yielded the fully protected
glycerol as a colourlessoil.
(ii) Amixture of the fully protected glycerol (vide supra) (1.0g), hydrochloric acid (1M, 10ml) and methanol
(15ml) were stirred together at room temperature for 1 hour. (At this point the analysis (25 % ethy! acet-
ate/hexane) showed complete disappearance of the starting material and the formation of one new spot
correspondingto the product). The bulk of the solvent was removed,brine (20ml) was added andthe prod-
uct was extracted into methylene chloride (4 x 30ml). The combined extracts were dried (MgSQ,) and con-
centrated to dryness. On standing under high vacuum the product crystallised. On one occasion it was
purified by flash chromatography (3% methanol/methylene chloride) although this was not generally nec-
essary. This monoprotected glycerol was the starting point for attachmentof the fatty acids.
(iii) Asolution of DCC (1.1g, 5.3 mmol) and DMAP(0.67, 5.3mmol) in methylene chloride (10ml) was added
to a solution of the monoprotected glycerol (1.0g, 4.7mmol) and GLA (98%, 1.24g, 4.4mmol) in methylene
chloride (40ml) at O°C undernitrogen. The reaction wasstirred overnight, warming up to room tempera-
ture. As the reaction proceeded a precipitate of dicyclohexylurea formed. Hexane (60ml) was added to
precipitate more dicyclohexylurea and the reaction wasfiltered and concentrated to dryness. Careful pur-
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ification by flash chromatography (20% ethyl acetate/hexane) yielded the monoprotected 1-monoacylgly-
cerol as a colourlessoil. By tlc it was clear that it was not contaminated by any of the monoprotected 2-
monoacylglycerol isomer.
(iv) A solution of DCC (0.72g, 3.45 mmol) and DMAP(0.36g, 2.92 mmol) in methylene chloride (10ml) was
added to a solution of the monoprotected 1-monoacylglycerol (1.25g, 2.05 mmol) and OA (99%, 0.83g,
2.92 mmol) in methylene chloride (40ml) at room temperature under nitrogen. The reaction wasstirred

overnight. As the reaction proceeded to a precipitate of dicyclohexylurea formed. Hexane (60ml) was add-

ed to precipitate more dicyclohexylurea and the reaction wasfiltered and concentrated to dryness. Puri-

fication by flash chromatography (8% ethyl acetate/hexane) yielded the monoprotected diacylglycerol as
a colourlessoil.

(v) Bromodimethylborane (220ul, 2.2 mmol) was addedby syringe to a solution of the monoprotected dia-
cylglycerol (800mg, 1.1 mmol) in methylene chloride (20ml) at -78°C (external cooling by dry ice/acetone)
undernitrogen. After 3 minutes at-78°C the reaction was quenchedbythe addition of diethyl ether (200ml).
Tle analysis (4% acetone/chloroform)indicated that the reaction had gone substantially towards comple-
tion. The mixture was washed with water (5 x 100ml), brine (100ml), dried (MgSO,) and concentrated to
dryness. The product was useddirectly in the next step without any furtherpurification.
(vi) A solution of the diacylglycerol (1.1 mmol) and triethylamine (210, 1.5 mmol) was cooled to 0°C. To
this was added a solution of 2-chloro-1,3,2-dioxaphospholane-2-oxide (180mg, 1.25 mmol) in toluene
(5ml). After 6 hours a further portion of the chlorophosphidate (150mg) was added and the mixture was
stirred overnight, warming up to room temperature. Tic analysis (20% ethyl acetate/toluene) showedal-
most complete disappearance of starting material and the formation of a new compound. The solvents
were removed under reduced pressure and, after drying under vacuum at 45°Cfor several hours, the prod-
uct was useddirectly in the next stage of the reaction.
(vil) A solution of trimethylamine in anhydrous acetonitrile (16g gas in 100ml) was prepared. The crude
product from the previous step was dissolved in this solution (4ml) and transferred to a sealed tube. The
tube was purged with nitrogen and heated at 65°C for 48 hours. The reaction was cooled. The mixture
was two layers. The bottom layer was the phosphatidylcholine and the top layer solvent. The mixture was

dissolved in chloroform, transferred to a round bottomed flask and concentrated to dryness. Purification
by flash chromatography (chloroform: methanol: water 65:25:4) yielded the pure mixed acid phosphati-
dylcholine as a yellow waxy solid. Tic analysis (chloroform: methanol: water 65:25:4) showed only one
clean spot. Asample of the phospholipid was transmethylated and the fatty acid methyl esters determined
by g.c.

Synthesis of 1,2-di(z,z,z-6,9,12-octadecatrienoyl)-gn-glycerol-3-phosphocoline

Amixture of crystalline L-a-glycerophoshorylcholine-cadmium chloride complex (from Sigma)(490mgq; 1.1

mmol)(dried by evaporation from ethanol) (2 x 30ml) and toluene (4x30ml), GLA acid chloride (890mg; 3 mmol)

and 4-N,N-dimethylaminopyridine) (870mg; 3 mmol) in methylene chloride (20ml) was stirred overnight under

nitrogen at room temperature.Initially the reaction mixture was a dense suspension but after the overnight
period it was an almost clear solution. Tlc analysis in two systems (1. chloroform/methanol/water: 65/25/4; 2.
chloroform/methanol/ammonium hydroxide: 65/30/5) showed the presence of two new compounds. The major
componenthad an R;value consistent with the desired product and the minor component was thoughtto be
the corresponding lysophosphorycholine. The reaction mixture was concentrated to dryness and suspended
in methanol/chloroform/water : 5/4/1 (20ml). A dense white precipitate formed. The mixture was applied to a
mixed resin ion exchange column (approximately 25ml each of Dowex 50x4-100 (H*form) and Dowex 1x2-100
(HOform)). (This was to remove both the DMAPandthe cadmium chloride). The phospholipid was eluted with
methanol/chloroform/water : 5/4/1 (200ml) and the eluent was concentrated to dryness. Ethanol and toluene
were addedto aid complete removal of water. A solution of the crude mixture in methylene chloride was applied
to a columnofsilica gel (2Oml) which had previously been packed in methylene chloride. GLA was eluted with
methylene chloride (250ml) and the product was then eluted with methanol/chlorofor m/water: 5/4/1. Fractions
containing the pure product were pooled and concentrated. The residue wasdissolved in methylene chloride,
dried (magnesium sulfate), concentrated and finally dried under high vacuum. The product was a waxysolid
which was homogenousbytlc analysis. At this stage no further analysis has been carried out. Yield = 310mg
(86%).

An analogous procedure has beencarried out using GLA acid and anhydride rather than GLA acid chloride.
This gave a muchbetter yield (72% with a 48 hour reaction period). However, this sample has not been used
for testing.

13
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Claims

A phospholipid comprising two different unsaturated fatty acids, the fatty acids being selected from the
twelve n-6 and n-3 essential fatty acids, oleic acid, parinaric acid and columbinic acid.

A phospholipid according to claim 1, wherein the fatty acids are selcted from GLA, DGLA, AA, EPA and
DHA.

A phospholipid according to claim 1, wherein the fatty acids are in a combination selected from GLA or
DGLA with AA, EPA or DHA; AA with EPA or DHA; and EPA with DHA.

A phospholipid according to claim 1, 2 or 3, comprising serine, choline, ethanolamine orinositol.

A phospholipid according to any preceding claim whenfor therapeutic, nutritional or cosmetic use.

Aphospholipid according to claim § in the form of a composition in which the specified phospholipid forms,

by weight, at least 20%, preferably more than 40%,very preferably more than 70% and ideally more than

90% of the total phospholipid present.

A phospholipid according to claim 5 in the form of a pharmaceutical or dietary composition suited to the
administration of 1 mg to 100 g, preferably 100 mg to 20 g and very preferably 500 mg to 4 g of the spe-
cified phospholipid daily.

Aphospholipid according to claim 5 in the form of a pharmaceutical, dietary or cosmetic composition com-
prising by weight 0.01 to 60%, preferably 0.2 to 30% and very preferably 1 to 20% of the specified phos-
pholipid.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The presentinvention relates to a dried powdery and granularkrill product which contains all components of
krill and in whichlipid degradation is sufficiently prevented with no need of an anti-oxidant.

Description of the Prior Art

[0002] Krill are animal plankton living primarily in the Arctic and Antarctic Oceans, and about 80 kindsofkrill have

been knownup to date. Of those manykindsofkrill, Antarctic Krill (Euphasia superba)living in the Antarctic Ocean
are found in abundanceas one of natural resources. Therefore, survey of the resource and developmentof the method
of catching the krill have been extensively conducted in the period of 1970 te 1985, including studies for developing
methods of processing the krill to be useful in practical applications.
[0003] Krill are comparableto fish, flesh and fowl in point of nutritive value, but there are several problemsin process-
ing the krill for practical applications. One of the problemsis that krill lose freshnessin short time. If krill are left to stand

after being caught, the heads and chestsof the krill start changing into black color in 1 - 2 hours even at a low atmos-
pheric temperature of about 0 °C. Further, shells of the heads and chestsof krill are so vulnerable to external pressure
that the krill are easily broken down upon impacts applied at the time of catching, whereupon the enzymespresentin
the internal organs flow out and decompose muscles. Those phenomena occur under actions of the enzymes present
in krill. It is thought that tyrosinase is responsible for the former color-changing phenomenon, andproteaseis respon-
sible for the latter muscle-decomposing phenomenon.

[0004] Accordingly, those enzymesrequire to be disabled or inactivated when processing krill. In other words, it has

been required immediately after catching krill to quickly freeze the krill down to below - 40 °C, thereby inactivating the
enzymes, or to heat the krill up to above 80 °C, thereby disabling the enzymes, followed by preserving thekrill.
[0005] Knownkrill products include raw frozen and peeledkrill products which are subjected to quick freezing and
then preservedin a frozen condition, boiled krill products which are heated and then preservedin a frozen condition,
and krill meal which is heated and dried and then preserrved at the normal temperature. The following Tables 1 and 2

list classifications of those products depending on how krill are processed, and features and points to be improved of
the products.
[0006] The known products are usedin various applications. However, because the products are transported from
the Antarctic Ocean to Japan, the product price greatly depends on the transportation cost. There is hence a desire
for extracting excellent characteristics of krill more efficiently and realizing krill products having a higher value added.

[Table 1]

Processing Processing Object Product Examples

Quick freezing, Preserve in frozen condition Inactivate enzymes|Raw frozen and strippedkrill

Heating, Preservein frozen condition Disable enzymes Boiled krill 

Heating & drying, Preserve at normal temperature|Disable enzymes Krill meal
 

[Table 2]

Product Examples Features Points to be improved 

Raw frozen and stripped krill|Products have flavor, taste and feeling|Remaining high water content and
of raw krill. activity of enzymes necessitate storage

and distribution in frozen state. Enzymes
are activated upon thawing and product
quality degrades. Drips flow out.

Boiled krill Heating disables enzymes and makes Flavor and taste components flow out
protein stable to give meat-like feeling.|during boiling. Cold chain is required

becauseof high water content.
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[Table 2] (continued)

Product Examples Points to be improved

Krill meal Heating disables enzymes and makes Digestibility lowers due to protein

protein stable. Meal can bestored at denaturation during heating. Water-
normal temp. because of low water soluble componentsflow out into
content. stickwater. 

[0007] Japanese Unexamined Patent Publication No. 57-11876 discloses a method of impeding activity of the pro-
teolytic enzymesin krill and utilizing the krill as protein materials. With the disclosed method,a krill paste is degenerated
with alcoholto effect fixation (denaturation) of protein and degeneration of the enzymesat the same time. The processed
krill paste is then washed with water to remove alcohol. The disclosed method howeverhas the following problems.

1. Water-soluble protein and low-molecular protein, which are not yet denatured, are removed togetherwith alcohol

during washing with water.
2. Free amino acids and extract components, which are taking in part of providing good taste, are also removed
together with alcohol during washing with water.
3. Polar lipid is removed together with alcohol during washing with water. Mostof the lipid in krill is phospholipid
and is rich in polyunsaturated fatty acids (PUFAs). Thus these PUFAs are removed.
4. Alcohol can be recovered and reused, but an alcohol recovery system pushes up the cost. For the above reasons,

the above-disclosed method hasdifficulties in realizing practical use.

[0008] Further, Japanese Unexamined Patent Publication No. 8-298967 discloses a method of producing dried
shrimp granules. With this disclosed method, raw shrimps are crushed by a mincing apparatus (meatgrinder) into the

form of ground meat. The ground meatis then heated under agitation, followed by drying.
[0009] More specifically, according to the embodiment disclosed in the above Publication, shrimp materials arefirst

crushed into the form of ground meat. The ground meat described in the embodiment includes not only the meatin
the completely ground form, but also fragments of shrimpsin the finely chopped form. Concretely, the above process
is performed by a meat grinder which is used for producing mince or the like. Also according to the description in the
embodiment, a maximum grain size representing the coarsely ground state is about 2mm square. The shrimp materials
thus processedare dried under heating to thereby provide dried shrimp granules. Considering specific properties of
krill, however,it is inferred that evenif krill are dried under heating after being processed in a similar manneras in the

prior art, ground krill are very difficult to dry into a satisfactory condition.
[0010] From intensive studies, the inventors found that whenkrill are processed in a similar mannerasin the prior
art, lipid, protein and water containedin the krill are brought into an emulsified state, and the processedkrill are very
difficult to dry even with a heating and drying machine. Sucha difficulty is related to the fact that most of the lipid in

krill is phespholipid,-as described above, and therefore emulsification is further increased. In other words, waterin the
krill is stabilized in structure with emulsification and becomesstill harder to evaporate under heating.

[0011] In addition, whenkrill are crushed into the form of ground meat, the proteolytic enzymes presentin the internal
organsof the krill develop activity, and a temperature rise during the grinding process increases the activity of those
enzymes. As a consequence,proteolysis in the krill is promoted and specific taste is deteriorated.
[0012] Moreover, when ground materials are dried by a heating and drying machine, the materials comeinto contact
with a heating surface of the machine, and a coating(a layer) grows gradually. Then, there occursfinally such a phe-
nomenonthat the materials adhering to the heating surface are scorched. To prevent the occurrence of such a phe-

nomenon, the heating surface of the machine must be scrapedbyastirring vane or the like. Taking into account the
structure and accuracy of the machine and an influence of thermal expansion of the machine under heating, however,
itis very difficult to always keep constant a gap betweenthe heating surface and thetip of the stirring vane. As a result,
the materials cannot be avoided from being scorched, thus leading to a deterioration of flavor and taste and a lowering

of digestibility.

SUMMARYOF THE INVENTION

[0013] An object of the present invention is therefore to effectively utilize krill as one of valuable aquatic resources,
and to provide a dried powdery and granularkrill product and a method of producing the dried powdery and granular
krill product, which contains all componentsofkrill and has a good preservation ability while activity of the enzymes
in the krill is totally disabled.

[0014] The present invention resides in a dried powdery and granularkrill product that contains all components of
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krill. Because of containing all componentsofkrill, the present product has a function capable of sufficiently preventing

degradationof the lipid in the krill product without using an anti-oxidant. In the dried powdery and granularkrill product,
the proteolytic enzymes originally contained in krill materials are perfectly disabled. Accordingly, the present invention
also resides in a dried powdery and granularkrill product which contains all componentsof krill and in which the
proteolytic enzymesoriginally containedin krill materials are perfectly disabled. The present product is produced by a
processincluding only heating as meansfor denaturing protein and disabling the proteolytic enzymesoriginally con-

tainedin krill materials. Accordingly, the present invention further resides in a dried powdery and granularkrill product
which containsall componentsofkrill, in which the proteolytic enzymesoriginally containedin krill materials are perfectly
disabled, and which is produced by a process including only heating as means for denaturing protein and disabling
the proteolytic enzymesoriginally containedin krill materials.
[0015] The dried powdery and granularkrill product of the present invention is produced by a processincluding no
chemicals treatment to remove waterand disable or inactivate the proteolytic enzymes in any production steps, and
generating no wastewater. The production process comprises the stepsof lightly dehydrating krill, coarsely crushing

the krill, and drying the coarsely crushed krill under heating.
[0016] The dried powdery and granularkrill product of the present invention is subjected to no chemical treatment
using chemicals, etc. in any production steps, and is processed by only heating. Also, there is no step in the production
processin which wastewater is generated. Thus, water is removed from the krill by only heating. Moreover, application
fields are enlarged and the preservation characteristic is improved. The so-called zero-emission method and product,

generating no wastes, are realized.
[0017] The production method of the present invention comprises steps of removing seawater from krill, coarsely
crushing thekrill, and drying the coarsely crushedkrill under heating. In the conventional process of producing krill
meal, krill are first boiled in water in the same amountasthekrill, and are then subjected to separation into solid and
liquid components. The solid component is heated and dried using a drier. The liquid component obtained from the
solid/liquid separationis called stickwater and preserved separately. Forthis reason, the conventionalkrill meal contains

less water-soluble componentsthanthekrill product of the present invention, and therefore has disadvantagesin not

providing satisfactory flavor and taste in the extracted form, etc. and attractiveness of feed to fish under cultivation,
etc. Further, the conventional production processis disadvantageous in that protein is excessively denatured by heating
applied in both the boiling and heating/drying steps, and digestibility of the product is reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 is a graph showingactivity of the proteolytic enzymes remaining in raw krill and the product of the present
invention; and

Fig. 2 is a schematic view of a production line for the product of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0019] There are 80 or more kinds of krill as described above, but the kind of krill used in the present invention is
not restricted. In addition to krill, mysids are also usable.
[0020] Krill primarily used in an embodiment are Antarctic Krill (Euphasia superba) which have been employedin
industrialfields.

[0021] A production process will be described below.
[0022] Krill used as materials are putinto a fish tank at once after being caught. Thekrill are then put in a dehydrator
to remove seawater, etc. attaching to the krill surfaces. The type of the dehydrator is not particularly restricted, but
outer shells of krill are so fragile that the shells are easily broken down underpressure of 40 - 140 g/cm? and the
internal components flow out. Therefore, the type of the dehydarator is preferably selected so that an excessive physical

load will not be applied to krill.

[0023] The dehydratedkrill are chopped to improve thermal efficiency in the heating and drying precess. The type
of a machine used for chopping thekrill is not particularly restricted. The grain size of the chopped krill is selected to
a coarsely crushedstate, i.e., about 1.5 - 2.5 cm square, at which outer shells and musculartissuesof the krill materials
remain. This process can be performedwith, e.g., a known mincing apparatus, which is usually employed for grinding
meat into mince, by properly selecting the opening size of a perforated plate.

[0024] The choppedkrill are dried under heating. The type of a machinefor usein this processis also not particularly
restricted. While a known heating and drying machine such as a steam type disk dryer, for example, can be used, the
machineis preferably adjustable in heating time, heating temperature, degree of agitation, and so forth. Because the
internal componentsof krill as one of natural resources change depending on the season, it is desired to adjust the
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parameters of the machine in match with the change of the internal componentsof krill for obtaining products with

constant quality.
[0025] The heating time and the heating temperature are set to such an extent that the muscular protein of krill and
the proteolytic enzymesin krill are denatured and degenerated under heating, and that the water content is reduced
downto below 10 % from a point of ensuring good preservation. It is important that the heating and drying processis
not performedat overly high temperatures and for an overly long time, and is performed at the necessary lower limit

values to satisfy the above-described conditions. Excessive heating lowers digestibility due to extreme denaturation,
reduces astaxanthin, natural dye, presentin krill, reduces vitamins, and oxidizes lipid. On the other hand, if heating is
insufficient, activity of the proteolytic enzymesin krill remains, which leads to a deterioration of product quality. If the
watercontentis over ten and several percents, the krill product gathers mold during preservation.
[0026] The dried krill are very fragile, including the shells, and therefore can be easily crushed anydesired grain size.
[0027] The krill product of the present invention can be used as a main material of feed for cultured fish in place of
fish powder, and in food applications it can be mixed as a shrimp taste seasoningin fish-paste products, etc.

[0028] In view of that the problem described above in connection with the priorart is attributable to crushing of raw
materials into the form of ground meat, krill materials are first chopped into pieces having a size of 20 - 30 % of the
body length (about 1.5 - 2.5 cm square) and are then put into a heating and drying machine in the presentinvention.
As a result, the krill materials are avoided from being emulsified and the drying efficiency is enhanced. Further, strong
activity of the proteolytic enzymes presentin the internal organsofkrill is suppressed and an adverse influence upon

flavor and taste of the krill product is reduced. In addition, the choppedkrill do not adhere to the heating surface and
can be heated appropriately, thus greatly contributing to improvement of product quality.
[0029] Moreover, since the dried krill product obtained in accordance with the methodof the present invention has
a large grain size and maintains a fair part of shapesofthe krill materials, it is also possible to produce productsutilizing
the shapesofthe krill materials advantageously. Additionally, the dried krill can be simply crushed into a desired grain
size as required.

[0030] Thus, it can be said that the present invention provides a dried product that has a different quality and is

producedthrougha different process from those obtained with and describedin the priorart, i.e., Japanese Unexamined
Patent Publication No. 8-298967.

[0031] Fig. 1 shows comparatively activity of the proteolytic enzymes remaining in raw krill and the krill product of
the present invention.
[0032] In the graph of Fig. 1, the activity of the remaining proteolytic enzymesis plotted at each period of reaction

time based on a measurementindex, i.e., the absorptivity at 440 nm, by using azocasein as a substrate. As will be
seen from Fig. 1, the activity of the remaining proteolytic enzymesin the raw krill is increased with lapse of the reaction
time, while the activity of the remaining proteolytic enzymesin the krill product of the present invention is hardly changed.
This suggests that the proteolytic enzymes remain notalive in the krill product of the present invention and they are
perfectly disabled in the production process, and that a possibility of quality deterioration of the krill product during the
preservationis low.

[0033] Preservation characteristics of the krill product of the present invention will be described with reference to
Tables 3 and 4 below.

[0034] For comparison, the results listed in Table 3 were obtained by preparing two groupsof the krill product of the
present invention, in one of which ethoxyquin that is most generally used as an anti-oxidant in meal, etc. was added
to the krill product and in the other of which no ethoxyquin was added, and then measuring a change of product quality
by using a degradation ofthe lipid as an index for a period of two months during which the two groups were preserved

at 37 °C. To make distinct a difference in change occurred during the preservation, 300 ppm of ethoxyquin, which is
double the amount added in usual cases, was added to the group added with ethoxyquin.
[0035] Aswill be seen from Table 3, a significant difference in changeof the lipid was not found until the end of one
month betweenthe group addedwith no anti-oxidant and the group addedwith the anti-oxidant. Also, during the second
month, oxidation proceeded slightly faster in the group added with no anti-oxidant than the group added with the anti-
oxidant, but a significant difference was not found.

[0036] There are several indexes indicating a degreeoflipid degradation. Aboutthe lipid in krill, particularly, the krill

lipid having been extracted and refined, it is known that, during the preservation, a peroxide value hardly increases
and only a carbony| value increases. In other words, itis pointed out that degradation of the krill lipid differs in creation
of oxides and progress rate of the decomposing reaction from those in generalfish oil, etc.
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[Table 3]

tsAcid value Peroxide value Carbonyl valuenoantioxidant|with with no antioxidant|with

apocant antioxidant antioxidant antioxidant

month at 37
°C

months at 37
°C

 
*41: No ethoxyquin added
*2: 300 ppm of ethoxyquin added

[0037] Furthermore, as will be seen from Table 4, a phenomenonofthe lipid degrading at apparently different rates
during the preservation was found betweenthekrill product of the present invention and a control prepared by perfectly
removing all the water-soluble components originally present in krill from the krill product of the present invention.

Although the material responsible for the above phenomenecnis not yet known, it is believed that the water-soluble

components originally presentin krill have some anti-oxidizing action. For this reason, in the krill product of the present
invention which contains all the componentsofkrill in an enriched condition, lipid degradation can be prevented sat-
isfactorily without using any anti-oxidant.

[Table 4]

Peroxide value Carbonyl value

 

productof invention|water-soluble productof invention|water-soluble
components components
removed removed

After 1 month at 30

°C

After 3 months at 30 . 76.9
°C

After 6 monthsat 30 . . 142.3
°C

After 12 months at
30 °C

 
<Example>

[0038] The present invention will be described in more detail in connection with Example. It should be understood

that the present invention is limited in no way by the following Example.

Example 1

1. Process Flow Including Plant for Drying Krill

[0039] Anoutline of the process flow is as shownin Fig. 2. Krill materials are first conveyed by a krill supply apparatus
from a fish tank to a material tank, and are then supplied to a dehydrator in a proper lot. The use of a dehydrator

basically intends to remove seawater contained in the krill materials. Since it is expected that the amount of water

6 RIMFROST EXHIBIT 1024 page 1021



RIMFROST EXHIBIT 1024    page 1022

10

15

20

25

30

35

40

45

50

55

EP 1 127 497 A1

containedin krill varies depending on the materials, a diaphragm is adjusted to provide a proper dehydration rate,

taking into account the performance of the dehydrator. The dehydrated materials are coarsely crushed by a chopper
and are then supplied to a drier. The materials are boiled in the drier under heating with vapor, followed by further
drying. At the time when reaching a predetermined water content, the drying is stopped and a resulting dried semifin-
ished product is ejected. The dried semifinished product is conveyed to a product tank, and is then automatically
packagedinto bagsin units of predetermined weight after passing a rotary valve, a crusher and soon.

[0040] Theconventional production processforkrill meal is represented by raw krill > boiling — centrifugal separation
or solid/liquid separation — extraction of solid — drying — crushing — packaging. The liquid component was removed
inthe centrifugal separation step, and the useful componentsofkrill contained in the liquid component were discarded.
It can be said from one aspectthat the krill meal was a product resulted from drying the sludge.
[0041] By contrast, the process flow for producing the krill product of the present invention is representedby raw krill
— removal of water attached to krill > boiling — drying > crushing > packaging. The centrifugal separation step is
not included. In the boiling and drying steps; the enzymesin krill are disabled and the krill components are stabilized

through thermal degeneration. Thus, the componentsoriginally containedin the krill are all kept in the product without
being discarded externally. An apparatus for implementing the above processis featured in omitting a step of squeezing
boiled krill using a decanter or a press. The krill drying apparatus used in the present invention differs from the con-
ventional meal producing apparatus in that a cooker and a drier are combinedin an integral structure.

2. Component Analytical Values

[0042] Table 5 lists componentanalytical values of the krill product of the present invention. For comparison, Table
5 also lists componentanalytical values of the krill meal produced by the conventional process. In particular, the krill
product of the present invention contains free amino acids as much as morethan twice the amount contained in the
conventionalkrill meal. The free amino acids deeply take part in developing flavor and taste of the product when eaten,
attractant of feed to fish undercultivation, etc.

[0043] Since the squeezing step subsequentto boiling of the krill materials is omitted, the components developing
flavor and taste are notlost and the krill product of the present invention has goodflavor. Further, the production process
of the present invention generates no appreciable wastewater and providesa high yield.

[Table 5]

Krill meal|Product of invention

Coarseprotein 64.0 65.1

(Free amino acid) (2.9) (7.54)

 

 Coarsefat 7.0 7.0

Coarse ash 16.7 18.0 
[0044] According to the present invention, a method is provided which can effectively utilize krill, as one of important
aquatic resources, in a perfect manner without any loss dueto efflux of krill components. The dried powdery and

granularkrill product obtained by the present invention containsall the componentsoriginally contained in thekrill, and
strong activity of the enzymes specific to the krill is disabled. Therefore, the krill product of the present invention can
be widely applied to not only the feed industry, but also the food industry.

Claims

1. A dried powdery and granularkrill product containing all components ofkrill.

2. A dried powdery and granularkrill product according to Claim 1, wherein the proteolytic enzymes originally con-
tained in krill materials are perfectly disabled.

3. Adried powdery and granularkrill product according to Claim 1 or 2, wherein said productis produced by a process
including only heating as meansfor denaturing protein and disabling the proteolytic enzymes originally contained
in krill materials.
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A dried powdery and granularkrill product according to Claim 1, 2 or 3, wherein said product is produced by a

processincluding no chemicals treatment to remove water and disable or inactivate the proteolytic enzymesin
any production steps, and generating no wastewater.

Adried powdery and granularkrill product according to any one of Claims 1 to 4, wherein said product is produced
by a process comprising the stepsof lightly dehydrating krill, coarsely crushing thekrill, and drying the coarsely

crushedkrill under heating.
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FIG.1
ACTIVITY OF PROTEOLYTIC ENZYMES REMAININGIN RAW ERILL
AND KRILL PRODUCT OF INVENTION
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention relates to multi-therapeutic extracts derived from krill and/or marine, which can prevent and/or
treat several diseases.

Description of Prior Art

[0002] Krill is the common namefor small, shrimp-like crustaceans, however not shrimp, that swarm in dense shoals,

especially in Antarctic waters.It is one of the most important food sourcefor fish, some kind of birds and especially for

baleen whales as being an important source of protein. Krill is also a good source of omega-3 fatty acid, which are well
knownfor their health benefits.

[0003] It is knownin the art to usekrill and/or marine enzymesfor the treatment of a great variety of diseases in human
and animals such asinfections, inflammations, cancers, HIV/AIDS, pain, polyps, warts, hemorrhoids, plaque, wrinkles,
thin hairs, allergic itch, anti-adhesion, eye disease, acne, cystic fibrosis and immunedisorders including autoimmune
disease and cancer.

[0004] It is also knownin the art thatkrill and/or marine oil may be usedfor the treatment of autoimmune murine lupus
and other autoimmune diseases and can also be usedfor treating cardiovascular diseases.
[0005] However, the krill and/or marine oil used for these treatments has only conserved its omega-3 fatty acids as
active ingredients, which is a very small part of all the active ingredients of the krill and/or marineitself. This fact reduces
the potential of the krill and/or marine oil as a treatment for these diseases.

[0006] Thereis an increasing demandfor treatments using products derived from a natural source, therefore, it would

be highly desirable to be provided with a krill and/or marine extract having an enhanced potential for prevention and/or
treatment and/or managementof disease.

SUMMARYOFTHE INVENTION

[0007] In accordance with the present invention there is provided a composition for use in a method of prevention,
therapy and/or treatment of several disease, the method comprising the administration of a therapeutically effective
amountofkrill oil to a patient.
[0008] Ina preferred embodimentof the present invention the krill and oil is obtained from a process comprising the
steps of:

(a) placing krill material in a ketone solvent, preferably acetone to achieve extraction of the soluble lipid fraction

from the marine and/or aquatic animal material;

(b) separating the liquid and solid contents;

(c) recoveringafirst lipid rich fraction from the liquid contents by evaporation of the solvent presentin the liquid
contents;

(d) placing the solidcontents in an organic solvent selected from the groupof solvents consisting of alcohol, preferably
ethanol, isopropanol or t-butanol and esters of acetic acid, preferably ethyl acetate to achieve extraction of the
remaining soluble lipid fraction from the marine and/or aquatic material;

(e) separating the liquid and solid contents;

(f) recovering a secondlipid rich fraction by evaporation of the solvent from the liquid contents; and

(g) recovering the solid contents.

[0009] Inapreferred embodimentof the present invention, the krill and oil comprises Eicosapentanoic acid, Docosa-
hexanoic acid, Phosphatidylcholine, Phosphatidylinositol, Phosphatidylserine, Phosphatidylethanolamine, Sphingomy-
elin, a-tocopherol, all-trans retinol, Astaxanthin and flavonoid.
[0010] In another embodimentof the presentinvention, the krill oil comprises Eicosapentanoic acid, Docosahexanoic
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acid, Linolenic acid, Alpha-linolenic acid, Linoleic acid, Arachidonic acid, Oleic acid, palmitic acid, palmitoleic acid, stearic

acid, nervonic acid, Phosphatidylcholine, Phosphatidylinositol, Phosphatidylserine, Phosphatidylethanolamine, Sphin-
gomyelin, Cholesterol, Triglycerides, Monoglycerides, a-tocopherol, all-trans retinol, Astaxanthin, Canthaxanthin, B-
carotene, flavonoid, Zinc, Selenium, sodium, potassium and calcium.

5 [0011] In another embodimentof the present invention, the krill oil comprises Eicosapentanoic acid, Docosahexanoic
acid, Linolenic acid, Alpha-linolenic acid, Linoleic acid, Arachidonic acid, Oleic acid, palmitic acid, palmitoleic acid, stearic
acid, Phosphatidylcholine, Phosphatidylinositol, Phosphatidylserine, Phosphatidylethanolamine, Sphingomyelin, Cho-

lesterol, Triglycerides, Monoglycerides, a-tocopherol, all-trans retinol, Astaxanthin, Canthaxanthin, b-carotene, Zinc and
Selenium.

40 [0012] The diseases that can be treated and/or prevented by the methodof the present invention are cardiovascular
diseases.

[0013] In accordance with the present invention thereis also provided a composition for the treatment and/or prevention

and/or therapy of the previously mentioned diseases, the composition comprising a therapeutically effective amount of

krill oil in association with a pharmaceutically acceptable carrier.
15 [0014] In accordance with the present invention, it is further provided the use ofkrill oil for the treatment and/or

prevention and/or therapy of the previously mentioned diseases.

[0015] Inaccordance with the present invention, it is also provided the use ofkrill oil forthe manufacture of amedicament
for the treatment and/or prevention and/or therapy of the previously mentioned diseases.

20 DETAILED DESCRIPTION OF THE INVENTION

[0016] In accordance with the present invention, there is provided krill extract for prevention and/or treatment and/or
therapy of several diseases.
[0017] A multi-therapeutic oil extract free of enzymeis derived from krill, found in any marine environment around the

26 world, for example, the Antarctic ocean (euphasia superba), the Pacific ocean (euphasia pacifica), the Atlantic ocean,

the Indian ocean, in particular coastal regions of Mauritius Island and/or Reunion Island of Madagascar, Canadian West
Coast, Japanese Coast, St-Lawrence Gulf and Fundy Bay, andthis oil extract is a free fatty acid lipid fraction.
[0018] The extraction process can be described as the following:

30 (a) Placing aquatic krill in a ketone solvent, preferably acetone, to achieve the extraction of grease from the krill
and/or marine;

(b) Separating the liquid and the solid phases;

35 (c) Recoveringalipid rich fraction from the liquid phase obtained at step (b) by evaporation of the solvent present
in the liquid phase;

(d) Placing the solid phase in an organic solvent, which can be alcohol, preferably ethanol, isopropanolor t-butanol,
or esters of acetic acid, preferably ethyl acetate. This in order to extract the remaining soluble lipid fraction from the

40 solid phase;

(e) Separating the liquid and the solid phases; and

(f) Recoveringalipid rich fraction from the liquid phase obtained at step (e) by evaporation of the solvent present
45 in the liquid phase.

[0019] The active components of the enzyme-free krill and/or marine oil extract are:

lipids
50

[0020]

i) Omega-3:

55 i. Eicosapentanoic acid: >8g/100g

ii. Docosahexanoic acid: >2g/100g
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iii. Linolenic acid: >0.10g/100g

iv. Alpha-linolenic acid: >0.3g/100g

5 [0021] Inthe preferred embodimentof the present invention, the Omega-3 are found in more than 30g/100g.

ii) Omega-6: i. Linoleic acid: >0.9g/100g

ii. Arachidonic acid: <0.45g/100g, preferably < 0.6g/100g
10

iii) Omega-9: i. Oleic acid: >5g/100g

iv) palmitic acid: >10g/100g

15 v) palmitoleic acid: 0.08g/100g

vi) stearic acid: > 0.5g/100g

Phospholipids
20

[0022]

Phosphatidylcholine:>4.5g/1 00g

26 Phosphatidylinositol: >107mg/100g

Phosphatidylserine: >75 mg/100g

Phosphatidylethanolamine: >0.5g/100g
30

Sphingomyelin: >107mg/1 00g

Neutrallipids

35 [0023]

Cholesterol: <3g/100g

Triglycerides: <55g/100g
40

Monoglycerides: >0.5g/100g

[0024] Inanother embodimentofthe presentinvention, the neutral lipids of the krill and/or marine extract also comprises:

45 Diglycerides: >0.5g/100g

Antioxydants

[0025]
50

a-tocopherol (vitamin E): >1.0 IU/100g

all-trans retinol (vitamin A): >1500 IU/100g

55 B-carotene: > 3000 wg/100 ml
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Pigments

[0026]

Astaxanthin: >20 mg/100g

Canthaxanthin: > 2 mg/100g

Metals

[0027]

Zinc: >0.1 mg/100g

Selenium: >0.1 mg/100g

[0028] In another embodimentof the presentinvention, the krill and/or marine extract also comprises:

Flavonoids: >0.5mg/1 00g

Sodium: < 500mg/100g

Calcium: >0.1 mg/100g

Potassium: >50mqg/100g

Aluminum: < 8.5mg/100g

Protein: > 4g/100g

Moisture and volatile matter: <0.8%

[0029] After characterization of the krill oil extract, it was determined that the extract contains less than 25 ppm of
solvent residue from the extraction process.
Theoil has the following stability indexes:

Peroxide value: < 0.1 (mEq/kg)

Oil Stability index: < 0.1 after 50 hours at 97.8°C

Saponification index: 70-180

lodine value:60-130%

[0030] The present invention will be more readily understood by referring to the following examples which are given
to illustrate the invention rather than to limit its scope.

Example 1

Cardiovascular disease prevention and/or treatment

[0031] Krill oil has been shownto decrease cholesterol in vivo. It also inhibits platelet adhesion and plaque formation
and reduces vascular endothelial inflammation in a patient. It can offer hypertension prophylaxis. It prevents oxidation
of low-density lipoprotein. It may have an inhibitory effect on the secretion of VLDL due to increasedintracellular deg-

radation of apo B-100.It also offers a post-myocardial infarction prophylaxis becauseofits ability to decrease Clll
apolipoprotein B, to decrease Clll non-apolipoprotein B lipoproteins and to increase antithrombin III levels. Krill and/or
marineoil is suitable for prophylactic usage against cardiovascular disease in human where cardiovascular disease
relates to coronary artery disease, hyperlipidemia, hypertension, ischemic disease (relating to angina, myocardial inf-
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arction, cerebral ischemia, shock without clinical or laboratory evidence of ischemia, arrhythmia)

[0032] To evaluate the effects of krill oil on the course of arteriosclerotic coronary artery disease and hyperlipidemia,
a study was performed (prospective clinical trial, statistical significance p<0.05) with patients with known hyperlipidemia.
[0033] A group of 13 patients tookkrill oil concentrate gelules. Both fish oil and krill oil contained equal amounts of
omega-3 fatty acids. Recommended dosageis of 1 to 6 capsules per day, each capsule containing 800 mg ofoil. In this
study, each patient took 6 capsules per day.
[0034] Thepatients were tested for LDL, HDL, Triglycerides,vital signs, CBC, SGOT/SGPT,y-GT, ALP, Urea, Creatine,
Glucose, Kt, Nat, Ca?* andtotalindirect bilirubin cholesterol before treatment and also at 2 months.

[0035] Table 1 is showing the results obtained from the previously described tests:

Table 1

Palred Samples Test 

Paired Differences

Parameter Std. Error 95% ConfidenceInterval Sig. (2-
tested Mean of the Difference tailed)

PTTtower[upper|||
Cholesterol 4954|55800 15476 1582 8326|3.201

Triglycerides|.3538|54543 15127 0242 6834|2.339

Triglycerides .3538|.54543 .15127 .0242 .6834 2.339 12

HDL -.2108|.29859 .08281 -.3912 -.0303|-2.545 4

Chol / HDL .3600|.53446 .14823 .0370 .6830 2.429 12

Chol / HDL .3600|.53446 .14823 .0370 .6830 2.429 12

 

 

 
[0036] From the above, it was shownthat a daily uptake of 1 to 4.8 g ofkrill extract was providing to the patients a
cholesterol decrease in the range of 15%, a triglycerides decrease in the range of 15%, a HDL increasein the range of
8%, a LDL decreasein the range of 13% and a Cholesterol/HDLratio decrease of 14%.

[0037] This showsthat an uptakeofkrill extract has a beneficial effect on patient suffering from hyperlipidemia, which
is knownto be the primary causative factor of atherosclerosis.
[0038] The following example 2 to 11 are for reference purposesonly.

Example 2

Arthritis treatment

[0039] Krill and/or marineoil offers symptomatic relief for Arthritis where arthritis relates to adult arthritis, Still's disease,
polyarticular or pauciarticular juvenile rheumatoid arthritis, rheumatoid arthritis, osteoarthritis because it has been shown
that it provides a clinical improvement in decreasing the numberof tender joints and of analgesics consumeddaily by
decreasing the production of Interleukin-8 and Interleukin-1 in human patients. Patients with a bleeding tendency or

severe psychiatric disease were excluded from the study.
[0040] To evaluate the effects ofkrill and/or marine oil supplementation on theclinical course of osteoarthritis, a study
was performed (prospectiveclinical trial, statistical significance p<0.05) with patients diagnosed with and treated for
osteoarthritis which is Active class |, Il or Ill and having treatment with NSAIDs and/or analgesics for at least 3 months
before enrollment.

[0041] A group of 13 patients took krill and/or marine oil concentrate capsules at a daily rate of 6 capsules of 800mg

krill oil per capsule. The recommended dosage varies between 1 and 4.8 gramsof purekrill extract per day. Patients
were asked to follow a normal healthy diet consisting of 20% fat (less than 10% animal fat), 40% protein and 40%

carbohydrates.
[0042] The inclusion criteria for the study are being aged between 50 and 65 years, both genders being admissible,
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having aclinical diagnosis of primary osteoarthritis (mild to moderate) 6 to 12 monthsprior to study enrollment including

pain and stiffness, radiographic conformation of illness prior to enrollment. It also include evidence of measurable
symptoms of OAfor at least 3 months prior to study enrollment requiring the use of acetaminophen,anti-inflammatory
agents or opioid analgesics. Patients were asked to stop the useofall "pain-killers" the weekpriorto initiation of the trial
for wash-out purposes.
[0043] The Exclusion criteria were a severe osteoarthritis, unavoidable sustained use of NSAID’s, aspirin or other
medicines for anti-inflammatory use, use of topical analgesics within 4 weeks of randomization visit, steroid injection

into either knee within past 3 months, initiation of physical therapy or muscle conditioning within 3 months, seafood
allergies, use of anticoagulants or salicylates, alcohol consumption exceeding 3 mixed drinks per day, concurrent medical/
arthritic disease that could confound or interfere with the evaluation of pain, prior surgery (including arthroscopy)of either
knee, a known "secondary" cause of osteoarthritis.
[0044] Evaluation was based on daily dose of NSAIDs and/or analgesics and/or SAARDs, numberof painful joints,

numberor swollen joints, duration of morning stiffness, visual analog scale (0-100) WOMACscale and SF36.Preliminary

results have been obtained after 2 months. The number of NSAIDs and/or analgesics and/or SAARDs

Table 2

Valid % Cumulative %

[0045] This showsthat ten out of 13 (76.9%) people reported a significant pain relief and improvementofflexibility of
large joints (lower back, knees, shoulders)

 
Example 3

Skin Cancer Prophylaxis

[0046] Krill and/or marine oil has been shownto be a skin cancer prophylactic becauseofits retinol anti-carcinogenic

effect, Astaxanthin anti-carcinogenic effect and its phopholipid anti-carcinogenic effect.

[0047] To evaluate the photoprotective potential of krill and/or marine oil against UVB-induced skin cancer, a study
was performed on nude mice, preferably on C57BL6 Nude Congenic Mice - B6NU-T (heterozygotes) becauseof their
proven susceptibility to skin cancer.
[0048] Groups were formedas follows: 48fish oil: 16 with oral supplementation (po) 16 with local application, 16 with
po and local application; 48 krill and/or marine oil: 16 with po, 16 with local application, 16 with po and local application.

In order to establish efficacy of krill and/or marine oil for the prevention of skin cancer, the test was conducted as a
randomizedblind controlledtrial (statistical significance p<0.05). Half of the mice have been treated orally or topically
or both with oil containing 100% by weightkrill and/or marine oil and the other half have been treated the same way with
fish oil.

[0049] Nutrition was fat-free chowfor thefirst week and was modified accordingly with the assigned group as described
below for the following 2-20 weeksin the quantity of 1 ml of oil per day.
[0050] The mice were divided in six groups as follows:

GroupA:fat-free chow with supplementation of fish oil (20% of total calories)

GroupB: fat-free chow (100% of calories) + local application of fish oil 2 times per day

Group C: fat free chow with supplementation of fish oil (20% of total calories) + local application of soy oil 2 times
per day

Group D: fat-free chow with supplementation of krill and/or marine oil (20% of total calories)

Group E: fat free chow (100% of calories) + local application of krill and/or marine oil 2 times per day

GroupF:fat-free chow with supplementation or krill and/or marine oil (20% of total calories) + local application of
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krill and/or marine oil 2 times per day

[0051] The mice had been submitted to UVB radiation using a fluorescenttest lamp, emission spectrum 270-400 nm
during weeks 2-20. The essay were performed during 30 minutes of UVB exposure per day and the test lamp was ata
distance of 30cm from the mice. At the end of the 20 weeks, or when malignant tumors had formed, mice were anesthetized
with ether and sacrificed. Skin was examinedblind by pathologists for signs of carcinogenesis.
[0052] The following tables (Tables 3-8) are showing the results obtained about the incidence of cancer whenultra-

violet radiations are administered to mice’s skin during 5 weeks.

Table 3

Krill extract Oral uptake 

Frequency|Percent|Valid Percent|Cumulative Percent 
Table 4

Control Oral uptake

[TTFreaseney[Percent|VataPrcent|GumaivePerant

fea[ie[roofoo[id
 

Table 5

Krill extract topical uptake

BENIGN 100.0 100.0 100.0

 

 
Table 6

Control topical uptake

 
Table 7

Krill extract topical and oral uptake 

Frequency|Percent|Valid Percent|Cumulative Percent 
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Table 8

Control topical and oral uptake

[TFFreaseney[Percent[VaidPoront|CumvlaivePron|
10

6

16

 

 

BENIGN 62.5 62.5 62.5

Cancer 37.5 37.5 100.0

Total 100.0 100.0

[0053] The results obtained showsthat both oral and topical use ofkrill oil is effective for the protection of the skin

against the harmful effects fo UVB radiation induced skin cancer.

 
Example 4

Transdermaltransport in therapeutic applications

[0054] Krill and/or marine oil enhances transdermal transportation as a substrate for dermatological topical therapeutic
applications. It may be used in dermatological treatments via creams, ointments,gels, lotions and oils. It may also be
used in various therapeutic applications such as relating to anesthesic, corticosteroids, anti-inflammatory, antibiotic and
ketolytic functions.
[0055] To evaluate the efficacy of krill and/or marine oil as a substrate for topical treatments and the speedof transder-

mal absorptionofkrill and/or marine alone or as a substrate, a study was performed as a randomized blind controlled
trial on C57BL6 nude Congenic Mice - BENUT (heterozygotes).
[0056] Theresults appearing in tables 5 and 6 are showing that topical treatmentwith krill oil faciliate the absorption

of retinol and other antioxydants through the dermis whichin turn result in significant photoprotective potential which in
turn results in 100%protection from UVB induced skin cancer. In contrast,fish oil application with all-trans retinol resulted
in 68.8% incidence of cancer.

Example 5

Transdermal Transport for dermatological topical cosmetic applications

[0057] Krill and/or marine oil can be used to enhance transdermal transportation as a substrate for dermatological

topical cosmetic applications where cosmetic applications relate, to skin hydration, anti-wrinkle, keratolytics, peeling and
mask via creams, ointments, gels, lotions or oils.
[0058] To evaluate the effects of Krill and/or marine oil in aging and facial wrinkles, a study was conducted as a

prospective clinical trial on patients concerned about facial dryness and wrinkles. Those patients had no prognosis
severely limited by other dermatological or non-dermatological condition, bleeding tendency or severe psychiatric dis-
ease.

[0059] 13 Healthy caucasian womenwith facial dryness or wrinkles have been included in this study. Women have
been asked to take 6 capsules a day, each capsule containing 800 mgofkrill extract. The recommended daily dosage
is of about 1 to 4.8 g of krill extract.
[0060] Table 9 showsresults obtained on skin hydration following the method previously described.

Table 9

Changesin skin hydration 

Frequency Valid %|Cumulative % 
[0061] The results of the pilot study after 2 months indicate that nine out of 13 (69.2%) people reported a significant

improvementof the hydration, texture and elasticity of the skin (face, hands and arms) in humanpatients.
[0062] Moreover, these results are also indicative thatkrill extract is useful for anti-wrinkle treatment. The mechanism
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of all-trans retinol, which is included in the krill oil, as an anti-wrinkle works as follows:

-|Regeneration and distinctive anti-inflammatory effects

-—Improve bloodirrigation

- Increases the epidermis regeneration by increasing the rate of cell division and turnover

- Accelerates the differentiation of keratin

-|Regenerates the collagen

- Allowscells in the top layer of the skin, which are always being replaces, to mature more normally than untreated

sun-damagedcells

- Reducesthe activation of enzymesthat break downtheproteins collagen and elastin that provide structural support
for the skin.

The results obtained with krill extract administered on a patent’s skin show thatthekrill extract is having an anti-wrinkle

effect by increasing the hydration and the mechanism above described.

Example 6

Premenstrual syndrome

[0063] Table 10 showsresults obtained from the use ofkrill oil to reduce the pain and mood changes associated with
premenstrual syndrome in women. Krill oil extract was administered to 7 women during 2 months. The women were
taking 6 capsulesofkrill extract per day, each capsule containing 800 mgofkrill oil. A recommendeddaily intake ofkrill
oilis of about 1 to 4.8 grams.All participants were advised to continue with their usual nutrition habits and to refrain from
initiating any restrictions in their diet. No serious side effects were reported.

[0064] Allwomenenrolled reported noticeable emotional and/or physical discomfort 7 to 10 days prior to menstruation.
A self-assessment visual analogue scale validated for the assessmentof the premenstrual syndrome, ranging from 0
(no symptoms) to 10 (unbearable) was used as a primary outcomein order to evaluate the effect of krill extract on
premenstrual discomfort.
[0065] Data analysis has been reported on 60% of the womenparticipating in the study who have completed a two
months regimen. The majority of the women (73.3%) showed a clinically significant reduction in both emotional and

physical distress prior to menstruation (see Table 10).

Table 10

Frequencydistribution of the effect of krillextract on premenstrual syndrome symptomatology

PMS symptoms Frequency % Valid % Cumulative %

  No change 26.7 26.7 26.7

Positive 73.3 73.3 100.0

Example 7

Diabetes

[0066] 8 human patients were taking krill extract at the dosage of 6 capsules a day, each capsule containing 800 mg
ofkrill extract, during 2 months. A recommendeddaily intakeof krill oil is of about 1 to 4.8 grams. The Table 11 is showing
the variation in the glucose tested for the patients after 2 months.
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Table 11

Variation in glucosein patients

Paired Differences Parameter 95% Confidence
Std. Error Mean Interval of the Sig. (2-tailed)tested ,

Difference

Glucose 0778 .60369 .20123 .1137 - 1.0418 2.871 8 .021 

[0067] Ablood glucose decrease of 20% was obtained for the patients taking krill extract, which showsthat an uptake
ofkrill extract is controlling blood glucose content and therefore controlling diabetes in human patients.
[0068] While the invention has been described in connection with specific embodimentsthereof,it will be understood
that it is capable of further modifications and this application is intended to cover any variations, uses, or adaptations of

the invention following, in general, the principles of the invention and including such departuresfrom the present disclosure
as comewithin known or customary practice within the art to which the invention pertains and as may be applied to the
essential features hereinbefore set forth, and as follows in the scope of the appendedclaims.

Claims

1. Acomposition comprising krill oil in association with a pharmaceutically acceptable carrier, for use in a methodfor
decreasing cholesterol in a patient,
wherein said krill oil is administered to the patient in a quantity in a range of 1 to 4.8 grams per day,
wherein said krill oil is obtainable from a process comprising the stepsof:

a) placing krill in a ketone solvent to achieve extraction of the soluble lipid fraction from said krill ;
b) separating the liquid and solid phases;
c) recoveringafirst lipid rich fraction from the liquid phase obtained at step (b) by evaporation of the solvent
presentin the liquid phase;

d) placing the solid phase in an organic solvent selected from the group consisting of alcohol and esters of
acetic acid to achieve extraction of the remaining soluble lipid fraction from the solid phase;

e) separating the liquid and solid phases; and
f) recovering a secondlipid rich fraction from the liquid phase obtained at step (e) by evaporation of the solvent

presentin the liquid phase.

2. The composition according to claim 1, wherein the ketone solvent used in step (a) of the processis acetone.

3. The composition according to claim 1 or 2, wherein the organic solvent used in step (d) of the processis selected
from the group consisting of ethanol, isopropanol and t-butanol.

4. Thecomposition according to claim 1 or 2, wherein the organic solvent usedin step(d) of the processis ethyl acetate.

5. The composition according to anyone of claims 1-4, wherein said quantity is 4.8 grams per day.

6. The composition according to anyone of claims 1-5, wherein said krill oil comprises Eicosapentanoic acid, Docosa-

hexanoic acid, Phosphatidylcholine, Phosphatidylinositol, Phosphatidylserine, Phosphatidylethanolamine, Sphin-
gomyelin, a-tocopherol, all-trans retinol, Astaxanthin and flavonoid.

7. Thecomposition according to anyone of claims 1-5, wherein said krill oil comprises Eicosapentanoic acid, Docosa-
hexanoicacid, Linolenic acid, Alpha-linolenic acid, Linoleic acid, Arachidonic acid,oleic acid, palmitic acid, palmitoleic
acid, stearic acid, nervonic acid, Phosphatidylcholine, Phosphatidylinositol, Phosphatidylserine, Phosphatidyleth-

anolamine, Sphingomyelin, cholesterol, triglycerides, monoglycerides, a-tocopherol, all-trans retinol, Astaxanthin,
canthaxanthin, B-carotene flavonoid, zinc, selenium, sodium, potassium and calcium.

8. The composition according to anyone claims 1-7, wherein said composition is administered orally.
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The composition according to anyone claims 1-8, wherein said patient is a patient suffering from hyperlipidemia.

Patentanspruiche

1. Zusammensetzung, aufweisend Krill6l, zusammen mit einem pharmazeutisch akzeptablen Trager, zur Verwendung
in einem Verfahren zur Verringerung von Cholesterin bei einem Patienten, wobei das Krill6l| dem Patienten in einer

Mengein einem Bereich von 1 bis 4,8 Gramm pro Tag verabreicht wird,
wobeidas Krill6l erhaltlich ist aus einem Verfahren, aufweisend die Schritte:

a) Einbringen von Krill in ein Ketonldsungsmittel, um die Extraktion der ldslichen Lipidfraktion aus dem Krill Zu
erreichen,

b) Trennen derflussigen und festen Phasen,

c) Wiedergewinneneiner ersten lipidreichen Fraktion aus der flussigen Phase, die in Schritt b) erhalten wurde,
durch Verdampfen desin der flussigen Phase vorhandenen Lésungsmittels,
d) Einbringen der festen Phasein ein organisches Lésungsmittel, ausgewahlt aus der Gruppe bestehend aus
Alkohol und Estern von Essigsaure, um Extraktion der verbleibenden léslichen Lipidfraktion aus der festen
Phase zu erreichen,

e) Trennen der flUssigen und festen Phasen, und

f) Wiedergewinneneiner zweiten lipidreichen Fraktion aus der flussigen Phase,die in Schritt (e) erhalten wurde,
durch Verdampfen desin der flUssigen Phase vorhandenen Lésungsmittels.

Zusammensetzung gemaB Anspruch 1, wobei das in Schritt (a) des Verfahrens verwendete Ketonlésungsmittel
Aceton ist.

Zusammensetzung gemaB Anspruch 1 oder 2, wobei das in Schritt (d) des Verfahrens verwendete organische
Lésungsmittel ausgewahit wird aus der Gruppe bestehend aus Ethanol, Isopropanol und t-Butanol.

Zusammensetzung gemaB Anspruch 1 oder 2, wobei das in Schritt (d) des Verfahrens verwendete organische
Lésungsmittel Ethylacetatist.

Zusammensetzung gemaB irgendeinem der Anspriche 1-4, wobei die Menge 4,8 Gramm pro Tagist.

Zusammensetzung gemaB irgendeinem der Anspriiche 1-5, wobei das Krill6]| Eicosapentansaure, Docosahexan-
saure, Phosphatidylcholin, Phosphatidylinositol, Phosphatidylserin, Phosphatidylethanolamin, Sphingomyelin, a-
Tocopherol, all-trans-Retinol, Astaxanthin und Flavonoid aufweist.

Zusammensetzung gemaB irgendeinem der Anspruche 1-5, wobei das Krill6| Eicosapentansaure, Docosahexan-
saure, Linolensaure, alpha-Linolensaure, Linolsaure, Arachidonsaure, Oleinsaure, Palmitinsaure, Palmitoleinsaure,

Stearinsaure, Nervonsaure, Phosphatidylcholin, Phosphatidylinositol, Phosphatidylserin, Phosphatidylethanolamin,
Sphingomyelin, Cholesterin, Triglyceride, Monoglyceride, «-Tocopherol, all-trans-Retinol, Astaxanthin, Canthaxan-
thin, B-Karotin, Flavonoid, Zink, Selen, Natrium, Kalium und Kalzium aufweist.

Zusammensetzung gemaB irgendeinem der Anspriche 1-7, wobei die Zusammensetzung oral verabreicht wird.

Zusammensetzung gemaB irgendeinem der Anspriche 1-8, wobei der Patient ein Patient ist, der an Hyperlipidamie
leidet.

Revendications

Composition comprenant deI'huile de krill en association avec un véhicule pharmaceutiquement acceptable, pour
une utilisation dans une méthode pour réduire le taux de cholestérol chez un patient, caractérisée en ce queladite
huile de krill est administrée au patient dans une quantité de 1 a 4,8 grammesparjour,
ladite huile de krill tant susceptible d’étre obtenue par un procédé comprenantles étapes de:

a) mettre du krill dans un solvant cétonique pour réaliser une extraction dela fraction lipidique soluble dudit krill;

b) séparer la phase liquide de la phase solide;
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c) récupérer une premiérefraction riche en lipides de la phase liquide obtenue a |’étape (b) par évaporation du

solvant présent dansla phase liquide;
d) mettre la phase solide dans un solvant organique choisi dans le groupe constitué d’alcool et d’esters d’acide
acétique pour réaliser l’extraction de la fraction lipidique soluble restante de la phasesolide;
e) séparer la phaseliquide de la phase solide; et
f) recupérer une secondefraction riche en lipides de la phase liquide obtenue a |’étape(e)par évaporation du
solvant présent dansla phase liquide.

Composition selon la revendication 1, caractérisée en ce quele solvant cétoniqueutilisé a l’étape (a) du procédé
est l’acétone.

Composition selon la revendication 1 ou 2, caractérisée en ce que le solvant organique utilisé a l’étape (d) du

procédé est choisi dans le groupe constitué de I’éthanol, l’isopropanolet le t-butanol.

Composition selon la revendication 1 ou 2, caractérisée en ce que le solvant organique utilisé a l'étape (d) du
procédé estl'acétate d’éthyle.

Composition selon l'une quelconque des revendications 1 a 4, caractérisée en ce que ladite quantité est de 4.8
grammesparjour.

Composition selon l'une quelconque des revendications 1 a5, caractérisée en ce queladite huile de krill comprend
de l'acide eicosapentaénoique, de l’acide docosahexaénoique, de la phosphatidylcoline, du phosphatidylinositol,
de la phosphatidylsérine, de la phosphatidyléthanolamine, de la sphingomyéline, de |’a-tocophérol, du tout-trans
rétinol, de l'astaxanthine et de la flavonoide.

Composition selon l'une quelconque des revendications 1 a5, caractérisée en ce queladite huile de krill comprend
de l'acide eicosapentaénoique,de l’acide docosahexaénoique, de l’acide linolénique, de l’acide a-linolénique, de

l'acide linoléique, de l'acide arachidonique, de l’acide oléique, de l’'acide palmitique, de l'acide palmitoléique, de
l’'acide stéarique, de l’acide nervonique, de la phosphatidylcholine, du phosphatidylinositol, de la phosphatidylsérine,
de la phosphatidyléthanolamine, de la sphingomyéline, du cholestérol, des triglycérides, des monoglycérides, de
l’ex-tocophérole, du tout-trans rétinol, de l’astaxanthine, de la cantaxanthine, du 8-caroténe, de la flavonoide, du
zinc, du sélénium, du sodium, du potassium et du calcium.

Composition selon l'une quelconque des revendications 1 4 7, caractérisée en ce que ladite composition est
administrée oralement.

Composition selon l'une quelconque des revendications 1 a 8, caractérisée en ce queledit patient est un patient

souffrant d’hyperlipidémie.
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BACKGROUNDOF THE INVENTION

1. Field of Invention

The present invention relates to a process for extracting carotenoid compounds from a material which
contains carotenoid compounds, and particularly to a process for extracting carotenoid compounds from a
natural product such as microbial cells, algal cells, or tissues or organs of plants or animals.

2. Related Art

Carotenoid compounds are a group of red to yellow pigments which are widely distributed, in nature, in
microbial cells, algal cells, and the tissues or organs of plants or animals. Recently, carotenoid compounds
have been widely used, for example, in the field of food additives as coloring agents for foods and drinks,
and as feed additives for coloring the meat, the skin, the eggs etc. of fish such as salmon or trout, and of
poultry. In addition, carotenoid compounds are known to have an antioxidation action, and therefore promise

to be useful as anti-oxidation agents. It has been found that certain carotenoid compounds have anti-cancer
effects, and therefore promise to be useful as ingredients in pharmaceutical compositions.

Carotenoid compounds can be classified as those containing oxygen atom in its molecule, and those
not containing oxygen atom, and the former are designated xanthophyll compounds. Among the xanthophyll
compounds, astaxanthin, canthaxanthin, zeaxanthin etc. are industrially and synthetically produced. How-

ever, considering the trend of a preference for natural products it is becoming difficult to use the synthetic

products as food additives and feed additives and also recently it is strongly sought to develop a process
for production of natural carotenoid compoundsin place of the chemically synthesized products.

Various technics for extraction of carotenoid compound from natural materials have been reported. For

example, §-carotene not containing oxygen atom is extracted using petroleum ether etc. as a solvent.
However, among carotenoid compounds, those including xanthophyll compounds cannot be efficiently
extracted with said solvents. Further, since said solvents are immiscible with water, direct extraction of the

xanthophyll compounds from a wet material is not possible.

On the other hand, it is known that xanthophyll compounds can be extracted with chlorinated
hydrocarbons such as chloroform. However, since chlorinated hydrocarbons are toxicic or involve potential

environmental pollution they cannot, in practice, be used industrially as solvents in the production of foods

and feeds. In addition, since they are immiscible with water, direct extraction of xanthophyll compounds

from a wet material is impossible.

In addition, processes for extraction of carotenoid compounds with an organic solvent such as acetone,
ethyl acetate etc. have been reported (see Japanese Unexamined Patent Publication (Kokai) Nos. 5-

155,736; 1-202,261; and 58-88353). However, according to the reported processes, since the concentration

of pigments in the extract is low, then a large amount of solvent is required and the extraction processes
are highly disadvantageous as an industrial process.

SUMMARYOF THE INVENTION

The present inventors researched processes for extracting carotenoid Compounds accumulated in

microbial cells, algal cells, and tissues or organs of plants or animals, and as a result, found that carotenoid
compounds can be efficiently extracted with a cyclic hydrophilic organic solvent to obtain an extract
containing high concentration of the carotenoid compounds, and completed the present invention. In
addition, the present invention is advantageous in that since the cyclic hydrophilic organic compounds used
in the present invention are miscible with water, direct extraction of carotenoid compounds from a wet

material is possible.

Accordingly, the present invention provides a process for extracting carotenoid compounds character-
ized by extracting carotenoid compounds from a material containing the carotenoid compounds with a
cyclic hydrophilic organic compound. In this case, the cyclic hydrophilic organic compound may be used
alone or in combination with an another organic solvent.

According to the present invention, the cyclic hydrophilic organic compounds used as solvents for
extracting carotenoid compounds are preferably those compounds which have a 5-membered or 6-

membered ring structure as the bone struction and contain one or more oxygen atoms and/or one or more
nitrogen atoms in each molecule. The oxygen atom or nitrogen atom may be one which forms part of the
ring structure or one which does not form part of the ring structure. The ring structure may have a side
chain such as an alkyl group. The cyclic hydrophilic organic compounds used in the present invention are
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preferably pyridine, tetrahydrofurane, dioxane, cyclohexanone, andthelike.

According to the present invention, materials from which carotenoid compounds are to be extracted
may be any materials which contain carotenoid compounds. Usually, microbial cells, algal cells, as well as
tissues and organs of plants and animals are used. Specifically, there are used microbial cells obtainable by
heterotrophically culturing a bacterium capable of producing a carotenoid compound such as E-396 (FERM
BP-4283) or Corynebacterium SQH 348 (FERM BP-4284); microbial cells obtainable by heterotrophically

culturing a yeast capable of producing a carotenoid compound such as Phaffia rhodozyma; algal cells
obtainable by autotrophically culturing in the light an algae such as Haematococcus pluvialis or the genus
Dunaliella; crustacea such askrill, crayfishes, crabs, lobsters etc; tissues of plants such as carrot; palm oil,
and the like.

Among the microbial cells are preferably mentioned those which are obtained by culturing a bacterium,
such as E-396 (FERM BP-4283), which has an ability to produce at least one carotenoid compound

selected from the group consisting of astaxanthin, adonixanthin, B-carotene, achinenone, canthaxanthin and
zeaxanthin in a medium containing components necessary for the growth, such as a carbon source, a
nitrogen source and inorganic salts, as well as, if necessary, substances specially required by thecells,
such as vitamins, amino acids, nucleotide bases, and separating the cells by centrifugation, filtration or the
like to obtain cultured cells; or culturing a microorganism belonging to the genus Corynebacterium such as
(Corynebacterium) SQH348 (FERM-BP-4284) in a medium containing components necessary for the growth
of cells, such as a carbon source, a nitrogen source and inorganic salts, as well as, if necessary,
substances specially required by the cells, such as vitamins, amino acids, nucleotide bases etc., and

separating the cells by centrifugation, filtration etc. to obtain the cultured cells.

Although material containing any amount of a carotenoid compound may be used as a material to be
subjected to extraction, preferably the material should contain at least 0.0001% by weight, preferably at
least 0.001% by weight, and most preferably at least 0.01% by weight of carotenoid compounds. The upper
limit of carotenoid content in a material to be subjected to the extraction is notcritical.

Carotenoid compounds to be extracted include, for example, asaxanthin, canthaxanthin, zeaxanthin,
adonixanthin, echinenone, cryptoxanthin, adonirubin, asteroidenone, rhodoxanthin, 3-hydroxy echinenone,

astaxanthin ester, 8-carotene, a-carotene, y-carotene, lycopene and the like, though the compoundsare not
limited to them. The present invention is especially useful for the extraction of xanthophyll compounds

among carotenoid compounds, which are hardly extracted by conventional processes.
Cyclic hydrophilic organic compounds as extraction solvents may be used singly or in a combination of

at least two compounds. A mixture of one or more cyclic hydrophilic organic compounds and another
solvent can also be used.

Where one or more cyclic hydrophilic organic compounds are used in a combination with another
organic solvent, the mixture should contain at least 10% by weight, preferably at least 40% by weight, and
most preferably at least 60% by weight of a cyclic hydrophilic organic compound. Solvents used in the
mixed solvent can be, for example, alcohols such as methanol, ethanol, propanol efc.; ketones such as

acetone, methylethyl ketone, methyl isopropyl ketone etc.; ether such as diethyl ether, isopropyl etheretc.;

esters such as ethyl acetate, butyl acetate etc.; aliphatic hydrocarbons such as hexane, heptane, cyclohex-

ane, petroleum ether, etc.; aromatic hydrocarbons such as benzene, toluene, xylene etc.; chlorinated

hydrocarbons such as dichloromethane, chloroform etc., and the like. The solvents are not limited to them
above.

Usually, the extraction is carried out by bringing a material to be subjected to extraction into contact
with a cyclic hydrophilic organic compound or a mixture of a cyclic hydrophilic organic compound and
another solvent. More particularly, a material to be subjected to extraction is dispersed in a cyclic

hydrophilic organic compound.
In an embodiment, the contact is made by mixing a material to be subjected to extraction with a cyclic

hydrophilic organic compound and agitating or stirring the resulting mixture. During this operation, the
carotenoid compoundsis extracted from said material to the cyclic hydrophilic organic compounds. Next,
the cyclic hydrophilic organic compound is separated from the mixture by any conventional procedure,
such as centrifugation, filtration or the like, to obtain an extract containing the carotenoid compounds.

In another embodiment, a columnis filled with a material to be subjected to extraction, and a cyclic

hydrophilic organic compound or a mixture thereof with another solvent is passed through the column, to
obtain an extract containing the carotenoid compounds.

A material to be subjected to extraction may be in a dry condition or a wet condition. Usually, the

amount of a cyclic hydrophilic organic compound or a mixture thereof with another solvent is 0.2 to 1000
parts by weight, preferably 0.5 to 500 parts by weight, and most preferably 1 to 100 parts by weight, per 1
part by weight of a material to be subjected to extraction.
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The extraction ratio of a carotenoid compounds by a cyclic hydrophilic organic compound or by a
mixture of a cyclic hydrophilic organic compound and another solvent is usually at least 60%, and
preferably at least 80%.

The extraction temperature is usually between -40°C and 100°C, preferably between -20°C and 80°C,

and most preferably between 0°C and 35°C, though it being not limited these temperatures.
The extraction time is usually between one second and 100 hours, preferably between 30 seconds and

10 hours.

The extract containing carotenoid compound is treated to recover the carotenoid compound. Namely,
the solvent in the extract is removed by a conventional procedure such as evaporation of the solvent, by

lyophilization, vacuum evaporation, flash drying and the like to obtain the desired carotenoid compoundin a
dried form.

EXAMPLES

The presentinvention will be explained moredefinitely, by referring to the Examples.

Example 1

An astaxanthin and adonixanthin-producing strain of E-396 (FERM BP-4283 deposited with National
Institute of Bioscience & Human Technology Agency of Industrial Science and Technology in Japan) was
cultured in 3L of a medium comprising 20 g/L yeast extract, 30 g/L sucrose, 1.5 g/L KH2PQ,., 1.5g

NazHPO,, 0.5 g/L MgSO, « 7H20, 0.01 g/L Fee(SO.)3*7H2O0, and 0.01 g/L CaCle and adjusted with NazSOq
to a pH 7.0 for 5 days, and the culture was centrifuged to obtain 90g of wet cells. The wet cells contained
1.0 mg/g concentration of carotenoid compounds.

To 10g of the wet cells was added 10 mL of pyridine, and extraction was carried out by agitating the
mixture for an hour, and to the separated cells was again added 10 mL pyridine, and the mixture was again
agitated for an hour. The extraction was further repeated twice. The amount of carotenoid compounds
extracted in each extraction is shown in Table 1. As a result, 95% of the total amount of carotenoid

compounds was extracted in the first two extractions.

Example 2

The same procedure as described in Example 1 was repeated except that tetrahydrofurane was used in

place of pyridine. The amount of carotenoid compounds extracted in each extraction is shown in Table 1.

As a result, 97% of the total amount of carotenoid compounds was extracted in the first two extractions.

Example 3

The same procedure as described in Example 1 was repeated except that dioxane was used in place of

pyridine. The amount of carotenoid compounds extracted in each extraction is shown in Table 1. As a

result, 93% of the total amount of carotenoid compositions was extracted in the first two extractions.

Example 4

The same procedure as described in Example 1 was repeated except that cyclohexanone was usedin

place of pyridine. The amount of carotenoid compounds extracted in each extraction is shown in Table 2.

As a result, 88% of the total amount of carotenoid compounds wasextractedin the first two extractions.

Example 5

The same procedure as described in Example 1 was repeated except that a mixture of tetrahydrofurane

and dioxane 1:1 was used in place of pyridine. The amount of carotenoid compounds extracted in each

extraction is shown in Table 1. As a result, 96% of the total amount of carotenoid compounds was extracted
in the first two extractions.
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Example 6

The same procedure as described in Example 1 was repeated except that a mixture of tetrahydrofurane

and cyclohexanone 1:1 was used in place of pyridine. The amount of carotenoid compounds extracted in

each extraction is shown in Table 1. As a result, 94% of the total amount of carotenoid compounds was
extracted in the first two extractions.

Example 7

The same procedure as described in Example 1 was repeated except that a mixture of

tetrahydrofurane, dioxane and cyclohexanone 2:1:1 was used in place of pyridine. The amount of carotenoid

compounds extracted in each extraction is shown in Table 1. As a result, 95% of the total amount of

carotenoid compounds was extracted in the first two extractions.

Example 8

The same procedure as described in Example 1 was repeated except that a mixture of pyridine,
tetrahydrofurane, dioxane and cyclohexanone 1:1:1:1 was used in place of pyridine. The amount of

carotenoid compounds extracted in each extraction is shown in Table 1. As a result, 97% of the total

amount of carotenoid compounds was extracted in the first two extractions.

Comparative Example 1

The same procedure as described in Example 1 was repeated except that acetone was usedin place of

pyridine. The amount of carotenoid compounds extracted in each extraction is shown in Table 1. As a

result, only 52% of the total amount of the carotenoid compounds was extracted in the four extractions.

Comparative Example 2

The same procedure as described in Example 1 was repeated except that isopropanol was used in

place of pyridine. The amount of carotenoid compounds extracted in each extraction in shown in Table 1.

As a result, only 48%of the total amount of carotenoid compounds was extracted in the four extractions.

Comparative Example 3

The same procedure as described in Example 1 was repeated except that hexane was usedin place of

pyridine. As a result, no carotenoid compounds were extracted.

Comparative Example 4

The same procedure as described in Example 1 was repeated except that chloroform was used in place
of pyridine. As a result, no carotenoid compounds were extracted.
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Table 1

Amount of Carotenoid Compounds Extracted

Amount of carotenoid compounds extrate (mg)

Third ext. Fourth ext.

Example 1

Comp. Example 4

 
Examples 9 to 12

A canthaxanthin producer strain Corynebacterium sp. SQH 348 (FERM BP-4284) was cultured in 3L of

a medium containing 30 g/L yeast extract, 10 g/L glucose, 1 mL/L soybean oil, 2.5 g/L NH4aNQs, 1.5 g/L
KH2PQ,, 1.5 g/L NazHPO,, 0.5 g/L MgSO, + 7H20, 0.01 g/L Fe2(SO)3*7H20 and 0.01 g/L CaCle, adjusted

to pH 8.0 with CaCOs, for 7 days, and the culture was centrifuged to obtain 75g of wet cells. The wet cells
contained 0.61 mg/g carotenoid compounds. Next, 10g of the wet cells was subjected to extractions as
described in Examples 1 to 4 using different extraction solvents. The result is shown in Table 2.

Table 2

Amount of Carotenoid Compounds Extracted

Extraction solvent Amount of carotenoid compounds extracted 
Example 13

An astaxanthin producer yeast Phaffia rhodozyma was cultured in 3L of MYP medium for 10 days. After

finishing the culture, the culture medium was centrifuged and the collected cells were lyophilized to obtain
23g of dry cells. The dry cells contained 0.86 mg/g of carotenoid compounds. 2g of the dry cells was mixed
with 10 mL of pyridine in a glass homogenizer, and homogenized for 30 minutes. As a result, 1.60 mg
(yield 93%) of the carotenoid compounds was extracted.
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Example 14

The same procedure as described in Example 13 was repeated except that tetrahydrofurane was used

in place of pyridine. As a result, 1.61 mg (yield 94%) of the carotenoid compounds was extracted.

Example 15

The same procedure as described in Example 13 was repeated except that dioxane was used in place

of pyridine. As a result, 1.55 mg (yield 90%) of the carotenoid compounds was extracted.

Example 16

The same procedure as described in Example 13 was repeated except that cyclohexanone was used in

place of pyridine. As a result, 1.51 mg (yield 88%) of the carotenoid compounds was extracted.

Example 17

Dried cells of an astaxanthin producer algae Haematococcus pluvialis were ground in a mortar, and 2g
of the ground cells (carotenoid contact 5.3 mg/g) werefilled in a column, and pyridine was passed through
in the column, at a flow rate of 0.5 mL/min., for 40 min. for extraction. As a result, 10.5 mg (yield 99%) of
the carotenoid compounds was extracted.

Example 18

The same procedure as described in Example 17 was repeated except that tetrahydrofurane was used

in place of pyridine. As a result, 10.3 mg (yield 97%) of the carotenoid compounds was extracted.

Example 19

The same procedure as described in Example 17 was repeated except that dioxane was used in place

of pyridine. As a result, 10.4 mg (yield 98%) of the carotenoid compounds was extracted.

Example 20

The same procedure as described above was repeated except that cyclohexanone was usedin place of

pyridine. As a result, 10.1 mg (yield 95%) of the carotenoid compounds was extracted.

As can be seen from the above, according to the present invention, carotenoid compounds, especially
xanthophyll compounds, can be efficiently extracted from a material containing the carotenoid compounds
by using a cyclic hydrophilic organic compound as an extraction solvent to obtain an extract containing a
high concentration of carotenoids.

Claims

1. A process for extracting a carotenoid compound comprising the step of:
bringing a material containing the carotenoid compound into contact with a cyclic hydrophilic

organic compound so as to prepare a mixture of said material and said cyclic hydrophilic organic
compound resulting in the extraction of the carotenoid compound from said material to said cyclic
hydrophilic organic compound.

2. A process according to claim 1, further comprising the step of separating the cyclic hydrophilic organic
compoundcontaining the carotenoid compound from said mixture to obtain an extract.

3. A process according to claim 1, further comprising the step of removing the cyclic hydrophilic organic
compound from the extract to recover the carotenoid compound.

4. A process according to claim 1, wherein the carotenoid compound to be extracted is a xanthophyll
compound.
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A process according to claim 1, wherein the cyclic hydrophilic organic compound is a solvent selected
from the group consisting of pyridine, tetranydrofurane, dioxane and cyclohexanon.

A process according to claim 1, wherein the cyclic hydrophilic organic compoundis used in the form of
a mixture of the cyclic hydrophilic organic compound and another solvent.

A process according to claim 6, wherein said another solvent is an organic solvent selected from the
group consisting of methanol, ethanol, isopropanol, acetone, methyl ethyl ketone, methyl isopropyl
ketone, diethyl ether, isopropyl ether, ethyl acetate, butyl acetate, hexane, heptane, cyclohexane,

petroleum ether, benzene, toluene, xylene, dichloromethane and chloroform.

A process according to claim 1, wherein the material containing a carotenoid compound is selected
from the group consisting of microbial cells, algal cells, plant tissue and animaltissue.

A process according to claim 8, wherein the cells are those of an organism belonging to the genus
Corynebacterium, Phaffia, Haematococcus or Dunaliella.
 

A process according to claim 8, wherein the microbial cells are those of an organism belonging to the
genus to which the astaxanthin and adonixanthin-producing strain E-396 (FERM BP-4283) belongs.

A process according to claim 10, wherein the microbial cells are those of the strain E-396 (FERM BP-

4283).

A microbial strain E-396 (FERM BP-4283) capable of producing astaxanthin and adonixanthin.
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Description

[0001] The present invention relates to magnetcoil
assemblies, and more particularly to driver coils and
cooling techniques for use in resistive electromagnets.
The present invention finds particular application in the
field of magnetic resonance imaging (MRI).

[0002] MRI is widely used for imaging anatomical and
other structures. A commonly used type of magnet for
MRI systems is the superconducting type, which is
capable of generating field strengths in the rangeof 0.5-
2 Tesla (T). Superconducting magnets are, however,
relatively expensive to manufacture and operate.
[0003] At lowerfields, for example in the range of 0.1
to 0.3 T, resistive magnets are commonly used to pro-
duce magnetic fields for MRI applications. Resistive
magnetstypically include one more magnetdriver coils
operating in cooperation with a suitable magnet struc-
ture, the magnetic field strength being generally propor-

tional to the current through the coils. A limitation on
magnet performance, however, is the heat generated in
the resistance of the driver coils. As a result, cooling
systems have been used to removethis excess heat.
[0004] To provide the necessary cooling, annular cool-
ing flanges or discs fabricated from a material such as
aluminium have beenplaced in thermal contact with the
magnetcoils. Channels having a size and depth suffi-
cient to accommodate and retain copper tubing having
a round cross section have been included on one side

of the cooling flange, which has had a thickness greater
than that of the tubing. The channels and tubing are

arrangedin a bifilar wound pattern so that the inlet and
outlet of the tubing are both accessible from the outer
radius of the cooling flange. The cooling flanges have
then been placed againstthe driver coils, with the tubing
preferably on the side of the flange facing away from the
magnetcoil. In operation, a coolant such as water has
been causedto flow throughthe tubing.
[0005] In practice, however, neither the surface of the
driver coil nor surface of the cooling flange are perfectly
flat. The resultant gaps degrade the thermal conductiv-
ity betweenthe coil and flange. There have also been
radial gaps between the channels and hencethe turns

of tubing, also reducing thermalefficiency.
[0006] In magnet systems having two driver coils on
each pole of the magnetit has been necessary to use
three cooling flanges. The structure associated with
each pole has thus included a first cooling flange, a
driver coil havingits first side electrically insulated from
but in thermal contactwith the first cooling flange, a sec-
ond cooling flange located between the secondside of
thefirst driver coil and first side of a second drivercoil

(the second cooling flange being in thermal contact with
but electrically insulated from the driver coils), the sec-
ond driver coil, and a third cooling flange electrically
insulated from but in thermal contact with the second
side of the second drivercoil.

[0007] Driver coils have also included many turns of a
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conductor such as aluminium arranged in a generally

planar, disc-shaped coil. The conductor has had a rec-

tangular cross-section, with the conductor wound or
coiled from an inner to an outer radius in the form of an

annulus or disc. To insulate between the multiple con-
ductor turns, an anodized aluminium conductor has

been used. A disadvantage of anodized aluminium,
however, is its cost. A further disadvantage is that
defects in the anocization may result in short circuits
between coil turns, with a corresponding deleterious
effect on magnet performance.

[0008] In accordance with a first aspect of the inven-
tion, a magnet coil assembly includes a generally planar
driver coil. Current flowing through the driver coil
causes heat to be generated. The assembly also
includes tubing which contains the flow a of coolant.
The tubing has a substantially planar exterior portion
which faces and is in thermal communication with the
surface of the drivercoil.

[0009] According to a more limited aspect of the
invention, the tubing has a rectangular exterior cross
section.

[0010] According to another more limited aspect of the
invention, the tubing is wound to define a plurality of
generally planar turns. A layer of thermally insulating
material having a thicknessless than that of the tubing
may be located betweentheturns.
[0011] According to yet another more limited aspectof
the invention, the tubingis bifilar wound.
[0012] According to another more limited aspect, the
driver coil and the and the tubing are separated by a

layer of electrical insulation which defines a plurality of
holes. According to a still more limited aspect, an epoxy
is located between the insulation and the drivercoil.

[0013] According to another aspectof the invention, a
magnet for use in MRI includes two pole pieces in an
opposedrelationship which define an imaging region. A
driver coil and a material for defining a cooling passage
are associated with the first pole piece. The material
has a substantially planar portion facing and in thermal
communication with the driver coil. A driver coil and

material for defining a cooling passage are also associ-
ated with the second pole piece. The material has a

substantially planar portion facing and in thermal com-
munication with the driver coil associated with the sec-

ond pole piece.
[0014] According to a more limited aspect of the
invention, the driver coil associated with thefirst pole
piece includes a conductor which has a generally rec-
tangular cross section. An edge of the conductor which
is adjacent to the material is beveled. According to a siill
more limited aspect, the conductor is wound to define a
plurality of generally planar turns. The turns are sepa-
rated by a layer of electrical insulation. According to a
still more limited aspect, the electrical insulation does

not extend past the edge of the conductor facing the
material in thermal communication therewith.

[0015] According to another aspectof the invention, a
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magnet coil assembly for use in magnetic resonance

imaging includesa first driver coil and material which

defines a cooling passage. The material has a substan-
tially planar portion which faces and is in thermal com-
munication with thefirst surface of the first driver coil. A

second surface of the seconddriver coil is adjacent the
second surface of the first driver coil. Material which

defines a cooling passage and has a substantially pla-
nar portion faces and is in thermal communication with
the first surface of thefirst drivercoil.

[0016] Onewayof carrying out the invention will now
be described in greater detail, by way of example, with
reference to the accompanying drawings,in which:

Figure 1 depicts an MRI apparatus according to the
present invention;

Figure 2 is an exploded view of a magnet coil
assembly;

Figure 3 is a top view of a cooling member;

Figure 4 is a top view of a perforated insulating
layer; and

Figure 5 is a sectional view of a portion of the wind-
ings of a driver coil along line 5-5 of Figure 2.

[0017] With reference to Figure 1, an MRI apparatus
which produces images of the anatomy of patient 1
includes a generally C-shaped magnet body 3. The
patient 1 is placed in an imaging region located between
the pole pieces 23. Current flowing in the driver coils
contained in coil assemblies 2a, 2b generates a mag-
netic field Bo in the imaging region. Necks 4 connect the
pole pieces 23 to the body 3 of the magnet, thereby pro-
viding a return path for the body of the magnet.
[0018] Gradient coils 6 generate time-varying gradient
magnetic fields, preferably in three orthogonal direc-
tions (e.g., x, y, Z). As knownin the art, the MRI appara-
tus 100 also includes RF transmit and receive coils (not
shown) for exciting magnetic resonance of materials
within the imaging region and detecting signals excited

thereby. As is also conventional in the art, associated
signal processing and computer apparatus generates
and displays images of the internal anatomy of the
patient on a CRT or other suitable monitor.
[0019] Figure 2 depicts the various componentsof the
lower magnet coil assembly 2b,it being understood that
lower magnetcoil assembly 2b is also representative of
the upper magnetcoil assembly 2a.
[0020] With reference to Figure 1, 2, and 3, the mag-
net coil assembly 2b includes a pair of cooling members
10, 12, a pair of magnet coils 14, 16, and electrical insu-
lation layers 18, 20, 22. Each cooling member10 is fab-

ricated from tubing woundin a generally planar annular
configuration. The tubing is preferably copper tubing
having an 8 x 12 mm rectangular exterior cross section
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and is bifilar wound, with the 12 mm dimension of the

tube runningin the radial direction. Other materials and
cross sections mayalso be used,provided that tubing is
wound so that a substantially flat portion of the tubing
cross section may be placed facing and in thermal con-
tact with the magnet coil 14. Placed between each of
the adjacent layers of tubing is thermal insulation such
as PVC having a thickness of approximately 2 mm. Typ-
ical conductivity for a polymer such as PVCis approxi-
mately 0.3 w/mK. The tubing is woundso that adjacent
turns of tubing are substantially adjacent, though sepa-
rated by thermalinsulation 28. The memberhasin inlet
24 through which a coolant such as wateris introduced,
and an outlet 26 from which the coolant exits after hav-

ing flowed through the tubing. Mechanical spacers 29a,
29b are placed in the inner layers of the winding to
account for spaces caused by the bendof thebifilar
wound tubing and thus maintain the circularity of the
cooling member10.

[0021] An electrical insulation layer 18 is located
between the cooling member 10 and the driver coil 14.
The insulation layer 18 should provide a desired degree
of electrical isolation consistent with good thermal com-
munication betweenthe cooling spiral 10 and the driver
coil 14. With reference to Figure 4, the insulation layer
18 is of an annular shape andcontains a plurality of per-
forations or holes 28. A uniform layer of epoxy adhesive
is used to fasten the cooling member 10 to the driver
coil 14. The epoxypreferably provides a high degree of
thermal conductivity, which in practice means a high
filler content, and a desired degree of electrical isola-

tion. Becausethe insulation layer 18 contains numerous
perforations 28, the epoxy layer joins the cooling mem-
ber 10 andthe driver coil 14 over a substantial portion of
their surface. The epoxy preferably has a minimum of
voids so as to maximize thermal communication

between the cooling member 10 and the driver coil 14.
To improve electrical isolation, the cooling member 10
may also be coated with a layer of lacquer.
[0022] With reference to Figures 2 and 5, a generally
planardriver coil 14 contains a plurality of turns of a spi-
ral-wound electrical conductor 30 such as aluminium.
Anelectrical connection is made at one end of the con-

ductor 30 at the inside of the spiral and at the other end
at the outside of the spiral. A cross section of a portion
of the driver coil 14 showing a representative portion of
the coil windings is shownin Figure 5. While gaps are
shown between the windings for easeofillustration,it
will be appreciated that in practice the winding are sub-
stantially adjacent.
[0023] The conductor 30 is characterized by a gener-
ally rectangular cross section having beveled edges 32a
and 32b. Anelectrical insulation layer 34 such as Mylar
is placed between the turns of the conductor 30, thus
preventing the turns from making electrical contact. The

beveled surfaces prevent electrical contact near the
upper and lower edgesof the conductor 30 in the event
that the vertical dimensions of the insulating layer 34 or
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conductor 30 should vary orif the insulating layer 34 is

not precisely positioned. In practice, the nominal dimen-

sions of the bevels 32a, 32b and the height of the insu-
lating layer 34 are chosen so that electrical insulation
between the conductor30 turns is achieved despite var-
iations in the material and assembly techniques while
preventing or minimizing protrusion of the insulating
layer 34 beyond the vertical extent or edges of the con-
ductor 30. This in turn facilitates thermal communication

between the conductor and adjacent layers or struc-
tures such as the cooling member 10. In an arrange-
ment where the conductor has a nominal height of 100
mm and a nominal thickness of 0.5 mm, satisfactory

results have been achieved with bevels 32a, 32b having

a height of 1 mm and a depth of 0.02 mm andaninsu-
lation layer 34 having a height of 100 mm.

[0024] An electrical insulation layer 20 is placed
betweenthedriver coils 14, 16. The insulation layer 18
is selected to provide a desired degree of electrical iso-
lation between the driver coils 14, 16. The coils 14, 16

are bonded to the insulation layer using an epoxy. Of
course, other arrangements, such as those described
above in regard to insulation layer 18, may be usedif
improved thermal communication between driver coils
14, 16 is desired.

[0025] While the foregoing description has been
directed primarily to cooling member10, insulating layer
18, and driver coil 14, it will be appreciated that it
applies equally to driver coil 16, insulating layer 22, and
cooling member22. After assembly, the entire structure
is hermetically sealed using epoxy, a glass fibre lami-

nate, orlike technique.
[0026] In operation, a current source provides an elec-
trical current to the magnet assemblies 2a, 2b so thata
desired magnetic field Bo is generated, and coolant
such as water is caused to flow through passages
defined by the material of the cooling members 10, 12.
Being relatively flexible, the cooling members may be
placed in good thermal contact with the driver coils 12,
14 during the manufacturing process, for example by
applying pressure during assembly. Thus, the system is
relatively tolerant of variations in the surfaces of the
cooling member and driver coils. Because protrusions

of the relatively thermally insulating Mylar beyond the
surface of the driver coils are minimized, thermal com-

munication between the cooling members and the
driver coils 12, 14 is further enhanced.

[0027] Although the cooling member has been
described in termsof bifilar wound tubing, other contig-
urations are possible. Thus, for example, coolant may
be introduced to the cooling members through headers
or manifolds, each feeding a plurality of cooling pas-
sages. In one embodiment, each cooling member
includes a first inlet manifold and first exit manifold

which are associated with a first plurality of cooling pas-

sages, and a second inlet manifold and second exit
manifold which are associated with a second plurality of
passages. The first and second passages areinter-
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leaved, with the direction of coolant flow in opposite
directions.

[0028] As will be appreciated, coolant entering the
inlet side 24 of the cooling memberis cooler than that
exiting through the outlet 26. A particular advantage of
the bifilar winding of the cooling memberis that variation
in temperature of the cooling memberin the radial direc-
tion are minimized. This in turn minimizes variation in

temperature of the driver coils 12, 14 in the radial direc-
tion. Effective thermal insulation betweentheindividual

turns in the cooling member also improves the thermal
efficiency of the cooling member.
[0029] The invention has been describedin relation to

a C-shaped magnet apparatus. It will be appreciated
that the invention can be used with other magnet config-
urations, such as the so-called four-poster type, the so-
called H-form, or other configurations which provide a
return path for the magnetflux.
[0030] Afirst advantage of the described embodiment

is that improved thermal performance in a magnet sys-
tem is provided while minimizing cost and complexity,
including that of the cooling system. Another advantage
is that improved thermal communication between the
cooling memberandthedrivercoil is provided. Not only
can absolute temperature of the magnet coils be
reduced, but also temperature gradients within the coils
themselves can be minimized. Yet another advantageis
that a separate cooling flange may be eliminated.
Another advantageis that the turns of the magnet coil
are insulated using a technique which avoids the disad-
vantages of the anodized approach but which doesnot

degrade the performanceof the cooling system.
[0031] The invention has been described with refer-

enceto the preferred embodiment. Obviously, modifica-
tions and alterations will occur to others upon reading
an understanding the preceding description. It is
intended that the invention be construed asincludingall
such modifications an alterations insofar as they come
within the scope of the appended claims or the equiva-
lents thereof.

Claims

1. A magnet coil assembly comprising: a first gener-
ally planar driver coil (14, 16) having at least a first
surface, heat being generatedin thefirst driver coil
in responseto the flow of electrical current; and a
first material (10, 12) defining a passage capableof
containing the flow of a coolant therethrough which
removes heat generated in thefirst driver coil, the
first material having a substantially planar portion
facing and in thermal communication with thefirst
drivercoil.

2. Acoil assembly as claimed in claim 1, wherein the

first material comprises tubing.

3. Acoil assembly as claimed in claim 2, wherein the
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11.

12.

13.

14.

15.
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tubing has a rectangular exterior cross section.

A coil assembly as claimed in claim 2 or claim 3,
wherein the tubing is wound to define a plurality of
generally planarturns.

A coil assembly as claimed in claim 4, including a

layer of thermally insulating material (28) between
the turns.

A coil assembly as claimed in claim 5, wherein the
thermally insulating material (28) has a thickness
less than that of the tubing.

Acoil assembly as claimed in any one of claims 2 to
6, wherein the tubing is bifilar wound.

Acoil assembly as claimedin any one of claims 1 to
7, wherein thefirst driver coil (14, 16) and thefirst

material (10, 12) are separated by a layerof electri-
cal insulation (18, 22), the layer of electrical insula-
tion having a plurality of holes.

A coil assembly as claimed in claim 8, comprising
adhesive between the layer of electrical insulation
(18, 22) and thefirst driver coil (14, 16).

A coil assembly as claimed in claim 9, wherein the
adhesive is an epoxy having a high thermal conduc-
tivity.

Acoil assembly as claimed in any oneof claims 1 to
10, wherein the coolant comprises water.

Acoil assembly as claimed in any oneof claims 1 to
11, wherein the first driver coil (14, 16) comprises a
conductor (30) having a generally rectangular cross
section, an edgeof the conductor adjacentthefirst
material having a bevel (82a, 32b).

A coil assembly as claimedin claim 12, wherein the
conductor (30) is wound so asto define a plurality
of generally planar turns and the turns are sepa-

rated by a layer of electrical insulation (34).

Acoil assembly as claimed in any oneof claims 1 to
13, wherein the first material (10, 12) facing and in
thermal communication with thefirst surface of the

first driver coil defines a plurality of passages (24,
26).

Acoil assembly as claimed in any oneof claims 1 to
14, further including a second generally planar
driver coil (14, 16) having at least a first surface,
heat being generated in the second driver coil in

responseto the flow of electrical current; and a sec-
ond material (10, 12) defining a passage capable of
containing the flow of a coolant therethrough which
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removes heat generated in the magnet coil, the

second material having a substantially planar por-

tion facing and in thermal communication with the
second driver coil, wherein the first driver coil is

associated with a first pole piece (23) and the sec-
ond driver coil is associated with a second pole
piece (23), the first and second pole pieces in an
opposedrelationship and defining an image region
therebetween for use in magnetic resonance imag-
ing.
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UK Patent Application «GB «2097014 A
ee

(21) Application No 8111677 (54) Ultrasonic extraction of intersecting acoustic fields distributed
(22) Date of filing 13 Apr 1981 vegetableoil lonaitudinall(43) Application published ngitudinally and transversely27 Oct 1982 through a vessel (20)for said solvent(51) INT CE? {57) Enhanced recovery of vegetable and vegetal material, said acousticC11B 1/10 oil, (e.g. palm oil) from oil bearing fields being generated byaplurality of(52) Domesticclassification vegetal material is achieved by ultrasonic transducers (202) arrangedC5C GA4 6C37 su bjecting vegetal material immersed longitudinally and circumferentiatly of
(56) Documents cited in a solvent (209)to a plurality of said vessel (20).

GB 0921537
GB 0634526

(58) Field of search
csc

(71) Applicant
Eugene Marc Alexandre
Baikoff,
1A Seng Mansions,
Robin Road,

Singapore 1025
(72) Inventor

Eugene Marc Alexandre
Baikoff

(74) Agents
Michael Burnside &
Partners,

2 Serjeants’ Inn,
Fleet Street,
London,
EC4Y 1HL

   VVlLOL2602dd
The drawingsoriginally filed were informal and the print here reproduced is taken from a BIVE IROSYEXHIBIT 1024 page 1069
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PATENT ABSTRACTS OF JAPAN

(11)Publication number: 02-049723

(43)Date of publication of application : 20.02.1990

AG1K 31/20
(51)Int.Cl. A23L 1/30

// COTC 57/03

(21)Application number : 01-096821 (71)Applicant : TAIYYO FISHERY CO LTD

(22)Dateoffiling : 17.04.1989 (72)Inventor : KIMURA SElJI

FUJIMOTO KENSHIRO

NISHIKAWA MASAZUMI

MARUYAMA KAZUTERU

NONAKA MICHIO

(30)Priority

Priority number : 363 9478 Priority date : 18.04.1988 Priority country : JP

(54) ENCEPHALON FUNCTION IMPROVING COMPOSITION, LEARNING ABILITY

ENHANCING AGENT, MEMORY ENHANCING AGENT, PREVENTIVE AND REMEDY FOR

DEMENTIA OR FUNCTIONAL FOOD HAVING ENCEPHALON FUNCTION IMPROVING

EFFECT

(57)Abstract:

PURPOSE:To obtain an encephalon function improving agent,title various kind of

preparations or food having encephalon function improving effect containing docosahexaenoic

acid or derivative thereof as an active ingredient.

CONSTITUTION: Thetitle composition, preparation and food containing docosahexaenoic

acid (C22H3202)or derivative thereof as an active ingredient. As the derivative of

docosahexaenoic acid, a fatty acid extracted from natural and fat oil, phospholipid, triglyceride

or salt or amide thereof or ester obtained by alcoholysis, etc., is used. The above-mentioned

composition can enhances encephalonfunction or restores nerve disorder and is useful as a

raw material for drug or functional food.

RIMFROST EXHIBIT 1024 page 1074

http://www19.ipdL.inpit.go.jp/PA1/result/detail/main/wAAAYdaaVhDA402049723P1.htm —=-1/24/2011



RIMFROST EXHIBIT 1024    page 1075

Searching PAJ Page 1 of 2

PATENT ABSTRACTS OF JAPAN

(11)Publication number: 04-057853

(43)Date of publication of application : 25.02.1992

(21)Application number: 02-170549 (71)Applicant : CHLORINE ENG CORP LTD

ITANO REITOU KK

(22)Dateoffiling : 28.06.1990 (72)Inventor : TOKUMORI TSUNEO

SUMIDA YOKO

TSUYAMA KOICHI

KUNISHIRO IYOKO

OKADA HARUO

TANI TOSHIFUMI

(54) METHOD FOR EXTRACTING AND SEPARATING COLORING MATTER FROM KRILL

(57)Abstract:

PURPOSE:To prepare a reddish orange coloring matter

having a high safety in a high concn. by extracting, with

CO2 in a supercritical state, krill shells of which the

protein has been decomposedbya protease.

CONSTITUTION: Krill shells are treated with a protease

to decomposetheprotein in the shells and the treatment

productis filtered. The residueoffiltration is dried to give

treated shells having a water content of 6-8% and a

meanparticle size of 200 um or lower. The treated shells

are put into an extraction vessel 5. An extractant

comprising a lig. CO2 in an amt. of 30-40 pts.wt. based

on one pt.wt. treated shells having a coloring matter

concn. of 30 mg/100 g is supplied through a

supercooling apparatus 2 to a pump3, pressurized at

the pump 3 to 100-250 kg/cm2, heated with a heat exchanger4 to 35-40°C to bring it into a

supercritical state, and transferred to the extraction vessel 5 to extract an oil in the treated

 
shells. After the pressure of the oil-contg. CO2 in the supercritical state is reduced to 40-60
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kg/cm2 with a pressure reducing valve 6, the CO2is delivered through a selector valve 11 to

the first separating vessel 7 to separate the oil, and recycled through a selector valve 13, a

pressure reducing valve 9, a condense 10, a water separator 15, and a storage vessel 1 to

the extraction vessel 5. Then, selector valves 11 and 13 are closed while selector valves 12

and 14 are opened, and the CO2 contg. the coloring matteris transferred to the second

separating vessel 8, where the CO2 is evaporated to give a coloring matter with a concn. of

2000-10000 mg/100g.
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PATENT ABSTRACTS OF JAPAN

(11)Publication number: 06-200179

(43)Date of publication of application : 19.07.1994

(tint cm eu

(21)Application number : 03-314666 (71)Applicant : CHLORINE ENG CORP LTD

ITANO REITOU KK

(22)Dateoffiling : 28.11.1991 (72)Inventor : TSUYAMA KOICHI

MISHIMA KAYOKO

TANI TOSHIFUMI

YAMASHITAElJI

MANABE AKIYOSHI

(54) METHOD FOR EXTRACTING AND SEPARATING PIGMENT FROM KRILL

(57)Abstract:

PURPOSE:To recoverhighly concentrated pigment

  
from krill in high yield. ithe
CONSTITUTION: Krill crust in put to extraction using bal i * rh
carbon dioxide in a supercritical state to extract a mixture a} r
of oily component and pigment, and this mixture, while mie le
being refluxed, is subjected to extraction and separation ** EO |
using carbon dioxide in a supercritical state to separate 20° | o
the pigmentfrom the oily componentfollowed by :
concentrating the pigment. With this method, the aimed | [i
pigment of high concentration can be recoveredin high sta det
yield with reduced amountof the pigment concomitant ~ ee ‘ 
with the oily component.
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PATENT ABSTRACTS OF JAPAN

(11)Publication number: 09-176678

(43)Date of publication of application : 08.07.1997

(51)Int.Cl. C11B 1/10

(21)Application number: 07-334576 (71)Applicant : IKEDA SHOKKEN KK

(22)Date offiling : 22.12.1995 (72)Inventor : MIYAMOTO HIROSHI

TAKAGAKI YASUYUKI

MANSOU MITSUMASA

(54) METHOD OF CONCENTRATIONOF FAT OR OIL CONTAINING HIGHLY

UNSATURATEDALIPHATIC ACID

(57)Abstract:

PROBLEM TO BE SOLVED: Toprovide a simple and

effective method of concentration of a fat or oil contg. a

highly unsaturated aliph. acid while Keeping the

unsaturatedaliph. acid in the form oftriglyceride.

SOLUTION: Around an extractor 3 are arranged four

heaters 7 that can be regulated at any temp and

controlled to make an increasing temp gradient from the

bottom heater to the top heater, and regionsofdifferent

carbon dioxide concentrations are formed within the
extractor 3 thereby constituting a rectification function by

supercritical fluid extraction. Consequently, if carbon

 
dioxide in a supercritical state is supplied from under the

extractor 3 and a feed 4 to be concentrated and

separated is supplied to the extractor 3 through a

pressurizing unit 5, a supercritical fluid contg. extract is drawn from the top of the extractor 3

and the objective raffinate 13 is obtd. from the bottom.
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PATENT ABSTRACTS OF JAPAN

(11)Publication number: 06-256179

(43)Date of publication of application : 13.09.1994

AG1K 31/23
(51)Int.Cl. A23L 1/30

A61K 31/685

(21)Application number : 05-048176 (71)Applicant : NIPPON OIL & FATS CO LTD

(22)Dateoffiling : 09.03.1993 (72)Inventor : HIBINO HIDEHIKO

FUKUDA NOBUO

MATSUYOSHI SHIGERU

IRIKITA MASAMI

HASHIMOTO MASAAKI

ISAKI YOSHINORI

(54) LEARNING ABILITY IMPROVER

(57)Abstract:

PURPOSE:To obtain an improverlow in toxicity,

excellent in treating effect and safety and useful for

senile dementia, etc., by including a specific

diacylglycerol derivative as an active ingredient.

CONSTITUTION: The improver contains 1 ,2-diacyl-sn-

glycerol derivative of the formula [R1 is 14-24C saturated

or monoenefatty acid residue; R2 is arachidonic acid or  
eicosapentaenoic acid (residue); R3 is H,

phosphorylcholine, phosphoryl- ethanolamine,

phosphorylserine, phosphorylinositol or phosphoric acid

group] as an active ingredient. The active ingredientis

preferably orally administered in a dose of 50mg to

10g/60kg weightdaily.
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PATENT ABSTRACTS OF JAPAN

(11)Publication number: 06-287138

(43)Date of publication of application : 11.10.1994

(51)Int.Cl. A61K 31/23

(21)Application number : 05-077080 (71)Applicant : GREEN CROSS CORP:THE

(22)Dateoffiling : 02.04.1993 (72)Inventor : NISHIZAWA HIROYUKI

(54) AGENT FOR PREVENTION AND TREATMENT OF ALZHEIMER'S DISEASE

(57)Abstract:

PURPOSE:To obtain an agent for the prevention and treatment of Alzheimer's disease

caused bythe lowering ofintracranial acetylcholine content by using a medium-chain fatty

acid triglyceride containing 8-10C fatty acid as a main component.

CONSTITUTION: A medium-chain fatty acid triglyceride containing 8-10C fatty acid such as

caprylic acid and capric acid as the constituent fatty acid is used as a main componentof the

objective agentfor the prevention and treatment of Alzheimer's disease. The constituentfree

fatty acid of the agent passes through the blood-brain barrier into the cerebral spinal fluid and

is metabolized in the brain cell to acetyl CoA. Excess acetyl CoA forms acetylcholine together

with choline. The amountof the active componentin the agentfor prevention and treatment of

Alzheimer's disease is preferably 5-15wt.%. The agentfor the prevention and treatment of

Alzheimer's disease is administered e.g. in the form of a fat emulsion. The emulsion is

prepared from the above active component, an emulsifier such as phospholipid, water and

arbitrary other additive components.
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PATENT ABSTRACTS OF JAPAN

(11)Publication number: 09-202891

(43)Date of publication of application : 05.08.1997

(51)Int.Cl. ne x0

(21)Application number : 08-012266 (71)Applicant : CHLORINE ENG CORP LTD

IKEDA SHOKKEN KK

(22)Dateoffiling : 26.01.1996 (72)Inventor : TOKUMORI TSUNEO

KATO AKIRA

NAKANISHI KOICHI

MIYAMOTO HIROSHI

AOKI HIDEYUKI

MANSOU MITSUMASA

(54) REDUCTION IN PEROXIDE IN OIL AND FAT CONTAINING HIGHLY UNSATURATED

FATTY ACIDS

(57)Abstract:

PROBLEM TO BE SOLVED: To reduce a peroxide of an oil and fat usably as a material for

foods, medicines, etc., without changing components from those of a feed raw material by

extracting the oil and fat containing highly unsaturated fatty acids with a supercritical fluid in a

specific extraction column and recovering the fraction from the overhead top of the extraction

column.

SOLUTION: An oil and fat containing highly unsaturated fatty acids (e.g. a fatty acid

containing 210wt.% of 218C highly unsaturated fatty acids having 23 unsaturated bonds, its

lower alcohol ester or a glyceride thereof) is extracted and separated with a supercritical fluid

in an extraction column having a temperature gradient in the height direction of the column to

recoverall the fractions from the overhead top of the extraction column. The extraction is

preferably carried out at 35-100°C under 80-300 atm pressure.
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PATENT ABSTRACTS OF JAPAN

(11)Publication number: 09-310089

(43)Date of publication of application : 02.12.1997

C11B 7/00
(51)Int.Cl. CO7C 67/48

CO7C 69/587
C11B 1/10
C11C 1/08
C1l1C 1/10

// COTC 51/44
CO7C 57/03

(21)Application number: 08-125637 (71)Applicant : CHLORINE ENG CORP LTD

(22)Date offiling : 21.05.1996 (72)Inventor : TOKUMORI TSUNEO

KATO AKIRA

NAKANISHI KOICHI

(54) CONCENTRATION OF EICOSAPENTAENOIC ACID-CONTAINING MATERIAL

(57)Abstract:

PROBLEM TO BE SOLVED:To obtain highly pure

eicosapentaenoic acid(EPA)from fatty acid esters.

SOLUTION: This method for concentrating an

eicosapentaenoic acid- containing material comprises 
 

j

hoejceeveveverereecesesesesss
feeding an eicosapentaenoic acid-containing material ¢

yege

apprecrncanerconsensensensexcencercrrcrrerisdy
i

into an extraction tower having a rectifying action,

extracting the material with supercritical carbon dioxide

to recoverthefirst extract and the first extraction residue,

similarly extracting the first extraction residue as a raw

material, recovering the obtained second extract as an

EPA-containing concentrate, separating and extracting

the first extract and the second extraction residue, and

further using extracts or extract residues having the

same eicosapentaenoic acid contents as that of the raw

material as extraction separation raw materials.
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PATENT ABSTRACTS OF JAPAN

(11)Publication number: 2000-351 734

(43)Date of publication of application : 19.12.2000

AG1K 38/54
(51)Int.Cl. AG1K 7/28

A61P 1/00
AG1P 1/02
AG1P 1/04
A61P 25/00
A61P 27/00
A61P 27/06
A61P 29/00
AG1P 31/04
A61P 31/18
A61P 33/06
A61P 35/00
A61P 37/00

(21)Application number : 2000-147259 (71)Applicant : PHAIRSON MEDICAL AB

(22)Dateoffiling : 21.05.1993 (72)Inventor : LINDBLOM RAGNVALD

DE FAIRE JOHAN

(30)Priority

Priority number: 92 9201628 Priority date : 22.05.1992 Priority country : SE

(54) NEW PHARMACEUTICAL USE OF KRILL ENZYME

(57)Abstract:

PROBLEM TO BE SOLVED:To obtain a medicine harmonizing with immune system,

symbiotically interacting, attacking pathogeny and symptom, free from side effect, useful for

therapy of plaque on a tooth byincluding a proteolytic enzyme separated from krill.

SOLUTION: This medicine includes a mixture of hydrase including an enzymeoriginating

from krill. In a preferable example of a preparative methodof this medicine,distilled wateris

addedto white krill or Euphausia superbain a ratio of 1:1, adding 0.02% of sodium azide and

leaving standing for 6 hr. at 4°C. Then recovering aqueous phaseby centrifugal separation

and degreasing by adding ethyl acetate at 4°C. Recovering lower side aqueous phase,boiling

and adding saturated ammonium sulfate to saturated sate of 60%. Separating the product

precipitate, dissolving in 0.05 mole phosphorus buffer solutiorl of 0.05 mole sodium chloride

(PBS) at pH 7.4 and then extracting the material by dialyzing to PBS. Multiple enzymes and a
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single enzyme are recovered from the extracted material.
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JAPANESE PATENT OFFICE 
PATENT ABSTRACTSOF JAPAN

(51) Int. Cl COSB 61/00

(21} Application numbar:
(22) Dateoffiling:

60123170
06.06.1985

(54) PRODUCTION OF ORANGE PIGMENT

(57) Abstract:

PURPOSE: To obtain an odorless pigment having
bright orange color with stabla colar tone and free of
after-smell, by extracting krill with a solvent, hydrao-
genating and hydrolyzing the unsaturated lipid other
than tha pigment in the extract, adding urea to the isa-
latad fatty acid and ramoving the component by molac-
ular distillation.

CONSTITUTION: Dried krill is extractad with an ar-

OrderPatent

1 of 1

 

(11) Publication number: 61281159 A
(43) Date of publication of application: 11.12.1986

(741) Applicant: SHISEIDO CO LTD
NIPPON SUISAN KAISHA LTO

(72) Invantor; KUTSUNA YUTAKA
MATSUOKA MASAHIRG
FUJITA TAK AG

SATAKE MIKIO

ganic solvent such as n- hexane. A catalyst (prefer-
ably palladium oxide) is addad ta the resultant crude
figment liquid, and the unsaturated lipid otharthan the
pigmentin the crudeliquid is selectively hydrogenated
and then hydrolyzed with lipasa. The isolated fatty acid
is ramoved by tha addition of uraa and/or by the molec-
ular distillation to obtain the objective orange pigment.
The staining power of the pigqrmant can be improved by
concantrating and purifying tha obtained pigmant by
column chromatography.

USE: Coloring of foods. cosmetics, ete.
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PURPOSE: Toobtain an odorless pigment having bright
orange color with stable color tone and free of after-smell, by
extracting krill with a solvent, hydrogenating and hydrolyzing the
unsaturatedlipid other than the pigmentin the extract, adding
urea to the isolated fatty acid and removing the component by
moleculardistillation.

CONSTITUTION: Dried krill is extracted with an organic
solvent such as n- hexane.A catalyst (preferably palladium
oxide) is added to the resultant crude pigmentliquid, and the
unsaturatedlipid other than the pigmentin the crudeliquid is
selectively hydrogenated and then hydrolyzed with lipase. The
isolated fatty acid is removed by the addition of urea and/or by
the moleculardistillation to obtain the objective orange pigment.
The staining power of the pigment can be improved by
concentrating and purifying the obtained pigment by column
chromatography.

USE: Coloring of foods, cosmetics,etc.
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(11)Publication number: 2001-158736

(43)Date of publication of application : 12.06.2001

(51)Int.Cl. A61K 31/164
A23L 1/30
A61K 31/688
A61K 31/7032
A61P 19/00
A61P 19/10

(21)Application number : 11-340211 (71)Applicant : SNOW BRAND MILK PROD CO

LTD

(22)Dateoffiling : 30.11.1999 (72)Inventor : TAKADA YUKIHIRO

MATSUBARA NORIYOSHI

YANAGIDAIRA SHUICHI

KAWAKAMI HIROSHI

AOESEIICHIRO

(54) AGENT FOR PREVENTING AND IMPROVING OSTEOARTHROPATHY

(57)Abstract:

PROBLEM TO BE SOLVED:To provide an agentfor preventing and improving

osteoarthropathy such as osteoporosis, fracture, lumbago and rheumatism, and to provide a

drink, food or feed to which an effect for preventing and improving the osteoarthropathyis

imparted.

SOLUTION: This agent for preventing or improving the osteoarthropathy, containing a

sphingosine skeleton-having compound such as ceramide, sphingomyelin, a sphingoglycolipid

or ganglioside as an active ingredient, or containing the sphingosine skeleton-having

compoundandfurther suitably one or more substances selected from calcium agents,vitamin

D and vitamin K.
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(11)Publication number: 2003-003192

(43)Date of publication of application : 08.01.2003

C11B 11/00
(51)Int.Cl. BO1D 11/00

C11B 1/10
// A23L 1/30

(21)Application number : 2001-186515 (71)Applicant : UNITIKA LTD

(22)Dateoffiling : 20.06.2001 (72)Inventor : MIYANISHI KENJI

MUKAI KATSUYUKI

ONO TAKAHIRO

NAWA KAZUE

(54) METHOD FOR EXTRACTING SPHINGOLIPID OR SPHINGOGLYCOLIPID

(57)Abstract:

PROBLEM TO BE SOLVED:To provide a methodforefficiently obtaining from animal/plant

material sphingoglycolipids or the like having attracted public attention as a functional material

for cosmetics and foods.

SOLUTION: The objective method for extracting sphingolipids or sphingoglycolipids from an

animal/plant material is characterized by involving using carbon dioxidein a liquefied,

subcritical or supercritical condition and anothersolvent in addition to the carbon dioxide.
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(22)Dateoffiling : 02.08.2001 (72)Inventor : AKIMOTO KENGO

KAWASHIMA HIROSHI

ONO YOSHIKO

OKAICHI HIROSHIGE

OKAICHI YOKO

(54) COMPOSITION HAVING PREVENTING AND AMELIORATING ACTION ON SYMPTOM

OR DISEASE CAUSED BY DECREASEIN BRAIN FUNCTION

(57)Abstract:

PROBLEM TO BE SOLVED:To obtain a composition

having preventing or ameliorating action on symptoms or .
diseases caused by deceasein brain functions. es
SOLUTION: This composition comprises arachidonic

acid and/or a compound composedof arachidonic acid _

as a constituent fatty acid, especially an arachidonic acid .

ester, a triglyceride, a phospholipid or a glycolipid in

whicha part or the whole of a constituent fatty acid is

 

 arachidonic acid as an active ingredient.
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(21)Application number : 2001-341383 (71)Applicant : SNOW BRAND MILK PROD CO

LTD

(22)Dateoffiling : 07.11.2001 (72)Inventor : TANAKA MIYAKO

KAWAKAMI HIROSHI

(54) PREVENTING AND TREATING AGENT FOR DEFECT OF MEMORY

(57)Abstract:

PROBLEM TO BE SOLVED: Toprovide a medicine, beverage and foods for preventing or

treating Alzheimer type defect of memory.

SOLUTION: This preventing and treating agent for the Alzheimer type defect of memoryis

provided by using sphingomyelin as an active ingredient of the agent. Sphingomyelin has an

effect for suppressing the reduction of a protein kinase C activity caused by aging anditis

suggested that the compoundis effective for preventing and treating the Alzheimer type

defect of memory.
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(21)Application number : 2004-063594 (71)Applicant : NIPPON SUISAN KAISHA LTD

(22)Date offiling : 08.03.2004 (72)Inventor : YOSHITOMI BUNJI

(54) AGGREGATE OF EYEBALL OF CRUSTACEANS, METHOD FOR USING THE SAME,

FOOD CONTAINING THE SAME, AND METHOD FOR PRODUCING THE SAME

(57)Abstract:

PROBLEM TO BE SOLVED: Toefficiently utilize crustaceans, especially krill, as resources, to

efficiently recoverfat-soluble effective substances, such as carotenoid, highly unsaturated

fatty acid, and phospholipid, which are components of the crustaceans, and to utilize the

substances.

SOLUTION: An aggregate is formed by collecting eyeballs of the crustaceans, so that the

aggregate is used as a supply source of the carotenoid, the highly unsaturated fatty acid,

and/or the phospholipid. A food or a dietary supplement contains the collected eyeballs, as

they are, or a powdered productthereof and is used for supplying the carotenoid, the highly

unsaturated fatty acid, and/or the phospholipid. The aggregate is produced by reducing a

water contentof the crustaceans to makethe eyeballs bring into a state of being easily

separated, and then giving physical impact thereto, so that the eyeballs are isolated and

recovered. Thekrill or mysids are preferably used as the crustaceans.
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(21)Application number : 2004-254504 (71)Applicant : HIROSE YUKIHIRO

(22)Dateoffiling : 01.09.2004 (72)Inventor: HIROSE YUKIHIRO

HIROSE KEIKO

(54) ANTI-AGING COMPOSITION AND COSMETICS, BEVERAGES AND FOODS

CONTAINING THE SAME

(57)Abstract:

PROBLEM TO BE SOLVED:To provide a composition having the function to prevent aging

and provide cosmetics, beverages and foods containing the composition.

SOLUTION: (1) Soy bean extract, Igusa rush (Juncus) extract and krillbritt extract is used as

essential component, (2) Kusunohagasiwa (Mallotus philippinensis Mueller-Argoviensis)

extract is added, (3) preferably, extracts selected from Aloe vera, Momordicagrosvenorii,

Eucommia ulmoides, Lepidiummeeyenii, Avena sativa, Gentianella alborocea, Hibiscus

sabdariffa, Anethum grveolens, Calendula officinalis, Euphoria longana, Foeniculum vulgare,

Thea sinensis, Mentha pulegium, Urtrca thunbergiana, Areca catechu, Fagopyrum tartaricum,

Unearia gambir and Terminalia arjuna, are added, (4) and further preferably these extracts

are fermented with Bacillus natto and an extract is obtained from the fermentation mixture and

is used as an anti-aging agent. The cosmetics, beverages and foods contain the anti-aging

agent.
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SAKAKIBARA MANABU

(54) COMPOSITION HAVING ACTION FOR PREVENTING OR AMELIORATING

LOWERING OF CEREBRAL FUNCTION CAUSED BY STRESS AND SYMPTOM OR

DISEASE INVOLVING THE SAME LOWERING

(57)Abstract:

PROBLEM TO BE SOLVED:To provide a new

composition having action for preventing or ameliorating © AbuexQASeASN

lowering of cerebral function caused by stress and

symptom or diseaseinvolving the lowering.

SOLUTION: The composition comprises arachidonic .

acid and/or a compoundcontaining arachidonic acid as a =
constituent fatty acid and has action for preventing or a
ameliorating lowering of cerebral function caused by

stress and symptom ordisease involving the lowering. 
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HIROSE KEIKO

(54) COMPOSITION HAVING BLOODSTREAM AGGRAVATION-PREVENTING ACTION

AND FOOD AND BEVERAGECONTAINING THE SAME COMPOSITION

(57)Abstract:

PROBLEM TO BE SOLVED:To provide a composition effective in preventing bloodstream

aggravation and preventing shoulderstiffness and lumbago and foods and beverages each

containing the composition.

SOLUTION: The composition having bloodstream aggravation-preventing action contains one

kind or a plurality of kinds of extracts selected from a fruit of peach, a fruit of Japanese plum

and a root bark of tree peony and onekind or a plurality of kinds of extracts selected from

rush, krill and soybean or the composition having bloodstream aggravation-preventing action

contains extracts obtained by fermenting one kind or a plurality of kinds of extracts selected

from a fruit of peach, a fruit of Japanese plum anda root bark of tree peony and onekind or a

plurality of kinds of extracts selected from rush, krill and soybean with Bacillus natto as active

ingredients. The foods and beverages each comprises the composition. The foods and

beverages having effect for preventing lumbago and shoulderstiffness each comprises the

composition.
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(54) EXTRACT, PHARMACEUTICAL COMPOSITION, COSMETIC COMPOSITION, AND

METHODS FOR PRODUCING THESE COMPOSITIONS

(57)Abstract:

PROBLEM TO BE SOLVED: Toprovide a cell or tissue extract which can inhibit the

proliferation of cells or tissues.

SOLUTION: This extract obtained from processes comprising a process for preparing

producercells or producertissues derived from an organism capable of entering a phase of

dormancy, a processfor inducing the cells or tissues into the phase of dormancy, anda

processfor obtaining a water-soluble fraction exhibiting a cell proliferation-inhibiting action
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from the cells or tissues or media in which the cells or tissues are cultured, is characterized in

that the efficacy of the cell proliferation-inhibiting action is reversible; the action is not

exhibited oris little exhibited, when a fraction is similarly obtained from the cells or tissues in

the phase of non-dormancy; the producercells or producertissues are cells or tissues

obtained from the bulbs of Narcissus plant; and the organism is an organism belonging to the

genus Artemia.
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(54) COMPOSITION HAVING PREVENTION ACTION ON BLOOD FLOW DETERIORATION

(57)Abstract:

PROBLEM TO BE SOLVED:To obtain a composition for effectively preventing blood flow

deterioration and a food and beverage and a hair growercontaining the same.

SOLUTION: The composition having a prevention action on blood flow deterioration

comprises one ora plurality of essences selected from soybean, krill and rush and one or a

plurality of essences selected from ginkgo leaves and petals of safflower as active

ingredients. The composition having a prevention action on blood flow deterioration comprises

an essence obtained by fermenting oneora plurality of essences selected from soybean, krill

and rush and oneora plurality of essences selected from ginkgo leaves andpetals of

safflower with Bacillus natto as active ingredients. The food and beverage comprise the

composition. The hair grower comprises the composition.

RIMFROST EXHIBIT 1024 page 1098

http://www19.ipdL.inpit.go.jp/PA1/result/detail/main/wAAAmdaWPwDA418328014P1-htm 1/24/2011



RIMFROST EXHIBIT 1024    page 1099

Searching PAJ Page 1 of 2

PATENT ABSTRACTS OF JAPAN

(11)Publication number: 2007-126455

(43)Date of publication of application : 24.05.2007

AGIK 31/122 (2006. 01)
(51)Int-Cl. AGIK 35/56 (2006. 01)

AGIK 35/60 (2006. 01)
AGIK 36/02 (2006. 01)
AGIK 36/06 (2006. 01)
AGIK 35/74 (2006. 01)
AGIK 36/00 (2006. 01)
AGIP 25/24 (2006. 01)
AGIP 25/28 (2006. 01)
AGIP 25/18 (2006. 01)
AGIP 25/02 (2006. 01)
AGIP 25/14 (2006. 01)
AGIP 25/16 (2006. 01)
AGIP 25/00 (2006. 01)
AGIP 31/18 (2006. 01)
AGIP 5/14 (2006. 01)
AGIP 25/30 (2006. 01)
AGIP 25/22 (2006. 01)
AGIP 9/10 (2006. 01)
AGIP 9/12 (2006. 01)
AGIP 35/00 (2006. 01)
AGIP 3/10 (2006. 01)
AGIP 3/06 (2006. 01)
AGIP 29/00 (2006. 01)
AGIP 19/06 (2006. 01)
AGIP 11/00 (2006. 01)
AGIP 1/04 (2006. 01)
AGIP 1/16 (2006. 01)
AGIP 1/18 (2006. 01)
AGIP 13/12 (2006. 01)
AGIP 27/12 (2006. 01)
AGIP 37/08 (2006. 01)
AGIP 9/00 (2006. 01)
AGIP 7/00 (2006. 01)
AGIP 9/02 (2006. 01)
AGIP 1/12 (2006. 01)
AGIP 1/10 (2006. 01)
AGIP 7/12 (2006. 01)
AGIP 21/00 (2006. 01)
A23L=1/30 (2006. 01)

(21)Application number : 2006-275760 (71)Applicant : FUJI CHEM IND CO LTD

(22)Dateoffiling : 06.10.2006 (72)Inventor : TAKAHASHI JIRO

(30)Priority

RIMFROST EXHIBIT 1024 page 1099

http://www19.ipdL.inpit.go.jp/PA 1 /result/detail/main/wAAAL6a14xDA419126455P1.htm 1/24/2011



RIMFROST EXHIBIT 1024    page 1100

Searching PAJ Page 2 of 2
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(54) CEREBRAL DYSFUNCTION IMPROVING AGENT

(57)Abstract:

PROBLEM TO BE SOLVED:To provide medicines and foods and drinks, containing

astaxanthin and/or an ester of the astaxanthin, excellent in improving and preventing effect for

cerebral dysfunction, causing noside effect, high in safety, and capable of taken for a long

term.

SOLUTION: The improving agents and the preventing agents for cerebral dysfunction,

comprising alga Hematococcus extracts as an active ingredient, containing astaxanthin and/or

an ester of the astaxanthin are provided. And, foods and drinks having improving effects and

preventing effects of cerebral dysfunction, comprising the alga Hematococcus extracts as an

active ingredient, containing astaxanthin and/or an ester of the astaxanthin are provided.
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(54) LEARNING ABILITY-IMPROVING AGENT

(57)Abstract:

PROBLEM TO BE SOLVED: Toprovide a learning ability-improving agent and learning

ability-improving food and learning ability-improving feed.

SOLUTION: This learning ability-improving agent is provided by containing sphingomyelin as

an active ingredient. and the learning ability-improving food or feed is provided by containing

sphingomyelin as an active ingredient. The sphingomyelin has an activity for improving the

learning ability.
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SAMPLE TRANSLATIONfrom hittp://PatentsFromRU.comsite

Methodfor preparation of protein foodstuff from krill

A methodis offered for the preparation of a protein foodstuff from krill.

The methodis realized in the following manner.

Rawkrill that is freshly caught, or frozen and then defrosted, is rinsed with water, minced andpressed.

The liquid that is expressed during pressing, which looks like a pinkish-orange creamy mass, is heated to

90 — 95 °C for 10 — 15 min. Duringthis process, the proteins coagulate to form a protein coagulate.

This latter is separated from the broth byfiltration or centrifugation. The yield of protein coagulate is about

50 — 60% and of the broth is 50 — 40%, respectively, of the weight of the liquid expressed during pressing.

The protein coagulate and the broth obtained are used in cooking.

Claim

A method for the preparation of a protein foodstuff from krill wherein raw krill that is freshly caught or

frozen and then defrosted is rinsed with water, minced and pressed, the liquid expressed during pressing is heated to

90 — 95 °C for 10 — 15 min in order to coagulate the proteins contained therein, and finally the coagulate that is the

protein foodstuff is separated from the broth byfiltration or centrifugation.
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(57) Abstract

A process according to which chitin and possibly astaxanthin are recovered from chitin sources, particularly shrimp
and krill shells, by demineralization with an acid and removalof protein using the enzymatic activity of fish viscera. The
chitin-decomposing enzymatic activity of the fish viscera is suppressed by treatment of the viscera with acid at pH 1.2 to
2.5, preferably 1.5 to 2.5, prior to or during the removal of protein. The recovering may be effected in the presence of an
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A process for recovering chitin from materials in which
chitin occurs together with or connected to proteinace-

ous substances.

Chitin is a nitrogen-containing polymer carbo-

hydrate occurring widespread in nature, in particular in
shells of insects, crustaceans and molluscs, but also in

certain fungi.

5 Chitin and chitosan (the latter may be obtained

by deacetylation of chitin using strong bases) are used
in various industries, e.g. as viscosity-increasing

agents, gelforming agents, film-forming agents, ion
exchangers and flocculants and for heavy metal removal,

10 as suture materials and as wound healing agents.

In the most important sources of chitin, e.g. the

shells of shrimps, krill and crabs, the chitin occurs

together with and partly connected to proteinaceous sub-
stances. Said shells further contain a substantial

15 amount of mineral substances, in particular calcium car-

bonate.

Moreover, many sources of chitin comprise the

dyestuff astaxantin and derivatives thereof which are
very valuable because they can be used in fodder for

20 salmon or related fish.

Several attempts have been made to develop

methods of the production of chitin or chitosan using
the shells of marine crustaceans as starting material.

Such shells are at present regarded as being the most

25 important source of chitin, and the method according to
the present invention is in the following described in
connection with the processing thereof, in particular

shells of shrimps and krill, but the process is general-

ly applicable to all chitin sources from which protein
30 has to be removed.
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A common feature of the prior art methods is that

the lime contained in the shells is removed by treatment

with an acid, whereas it has been suggested removing the

protein by treatment with a strong solution of sodium

5 hydroxide or with enzymatic agents (pepsine from hog or

fish). It has further been suggested dissolving the pro-

tein by proteolytic bacteria.

The removal of protein by means of sodium hydro-

xide or other strong bases has the disadvantage that a

10 substantial part of the astaxanthin contained in the

shells is lost and, moreover, a part of the chitin is

hydrolyzed into chitosan which means that the obtained

product is not pure. a

The use of proteolytic bacteria involves a com-

15 plicated procedure, and the removal of protein using

enzymatic agents has not resulted in an efficient

dissolving of the protein and has given a rather poor

yield of astaxanthin.

A substantially higher yield of astaxanthin has

20 been obtained by treating shrimp shells with silage pre-
pared by treating cod viscera without lever, with formic

acid and propionic acid to obtain pH 4.1-4.5 in the mix-

ture, whereby pH was kept between 2.5 and 3.0 duringthe
treatment of the shrimp shells. Said treatment resulted

25 in an efficient dissolving of the protein, but simulta-

neously a substantial part of the chitin was decomposed,
for which reason the chitin yield was unsatisfactory.

To separate the astaxanthin this has been ex-

tracted with an oil, e.g. soybean oil.

30 It has now been found that by treating fish

viscera, preferably comminuted fish viscera, with an

acid to achieve a pH between 1.2 and 2.5, the enzymatic

activity of the viscera is effected in such a way that

the chitin-decomposing activity is substantially sup-

35 pressed, whereas the proteolytic activity only decreases
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to a minor extent. It has further been found that said

suppressing of the activity of chitin-decomposing enzy-
mes is almost irreversible if the viscera are kept at a

low pH for a prolonged period as is the case when they
5 are ensiled. This means that with a silage of fish vis-

cera of a pH between 1.5 and 2.5 a substantial increase

of pH up to 4 is permissible during the treatment of the

shrimp and krill shells and thereby an efficient proteo-

lysis may be obtained without substantial decomposition

10 of the chitin.

However, if fresh fish viscera is used instead of

silage the proteolysis would be performed at a pH of 1.2

to 2.5.

Thus, the invention deals with a process for

15 recovering chitin from materials in which chitin is pre-

sent together with or connected to proteinaceous sub-

stances by demineralizing by means of an acid and remo-

val of protein by exploiting the proteolytic acticity

of fish viscera, which process is characterized in that

20 a) an aqueous suspension is produced comprising

the optionally minced chitin-containing mate-

rial and the fish viscera which have possibly

been pre-ensiled, ensuring that the fish

viscera or the silage prepared therefrom act

25 on the shells at a pH of 1.2 to 2.5, preferab-

ly 1.5 to 2.5, or the viscera have previously

been ensiled at such a pH,

b) the suspension is heated at a temperature be-

tween 25 and 50°C for a period between a few

30 hours and four days, preferably % to 3 days,
and
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c) the suspension is separated to obtain at least

(i) an aqueous phase containing dissolved hy-
drolyzed protein, and (ii) a sludge fraction

containing the chitin substantially without

proteins and mineral substances.

Between step b) and step c) it is preferred to

carry out a partial neutralization and a heating of the

suspension to inactivate the enzymes and microorganisms

therein and to facilitate the subsequent separation.

Particularly in cases where fish viscera or

silage thereof are not available in sufficient amount,

it is advantageous to omit to carry out such an enzyme

activating heating and to return part of the aqueous

phase separated in step c) to step a). This permits the

exploitation of the remaining proteolytic activity in
the aqueous phase and the need for fish viscera or fish

viscera silage is reduced.

Another way of reducing said need is to incor-

porate proteolytically active material derived from the

animals constituting the chitin source into the suspen-

sion prepared in step a). By the extraction of chitin

from shrimp shells it is possible to remove the raw

“shrimp heads" comprising the shrimp viscera in which
proteolytic activation occurs. Correspondingly, by the

processing of krill all parts of the animals in raw com-

minuted form can be a constituent of the suspension pre-

pared in step a). The protease contained in the commi-
nuted krill thus contributes in the liberation the chi-

tin shells from proteins and the yield of protein hydro-

lysate of the process is enhanced by the materials

derived from the meat parts of the krill.

- Said separation at step c) of the process is pre-

ferably effected by using a decanter combined with a
centrifugation. The sludge fraction obtained by centri-

fugation and containing the chitin is washed repeatedly.
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To improve the efficiency of the washing opera-

tions the chitin is pressed after each washing. Espe-

cially when sulfuric acid has been used for deminerali-

zation of the shells the pressing is important since it

helps to remove the only slightly soluble calcium sul-

fate formed by the reaction of sulfuric acid with calci-

um compounds in the shells.

The purified product is dried to obtain a stable
product. In a following process or as an alternative to

said drying the chitin may be further treated, i.e. by

heating with a strong base to achieve chitosan.

If the chitin-containing material used as start-

ing material contains astaxanthin, this may be extracted

by an oil, preferably in connection with a proteolytic

treatment, and if so, the separation in step c) yields

an oil fraction containing most of the astaxanthin from

the starting material in addition to the aqueous frac-

tion containing protein hydrolyzate and the sludge

fraction containing the chitin. Said oil fraction is
usually marketable without previous concentration of the

astaxanthin therein.

In a preferred embodiment the astaxanthin is

extracted using a marine oil provided by adding fish

lever or other oil-containing parts of fish from which

the oil is released as a result of the proteolytic ac-

tivity of viscera, said oil being isolated as a separate

fraction in step c) as explained above.

Alternatively, an oil such as soybean oil may be

added, but to reduce costs it is often more advantageous

to include fish lever, such as cod lever, or other oil-

containing parts of fish when preparing the silage used

in the process according to the invention, or to add cod

lever or the like when preparing the suspension in step

a). In both cases the proteolytic enzymes of the fish

viscera cause such a decomposition of the oil-containing
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tissue that the oil is liberated and afterwards separ-

ated in step c).

The aqueous phase obtained by the separation has

a substantial content of protein hydrolysate and after

5 an optional neutralization it may be used as a component

in animal fodder, preferably in dried condition.

From the above it appears that an embodiment of

the process is characterized in that the suspension in

step a) is prepared using a silage previously produced

10 from fish viscera and an inorganic acid and having a pH

of 1.2 to 2.5, preferably 1.5 to 2.5. The fish viscera

Silage may also comprise a minor amount of organic acid

to suppress growth of microorganisms. When such a pre-

viously manufactured silage is used, the pH of the sus-

15 pension prepared in step a) may be higher than allowed

when fresh viscera is used, but pH should not be higher

than 4.

In another embodiment of the process the suspen-

sion is prepared in step a) by using fresh fish viscera

20 and adjusting the pH of the suspension to 1.2 to 2.5,

preferably 1.5 to 2.5.

When shrimp shells are used as a source of chitin
the shells are collected in a shrimp peeling plant and

are usually pressed to a solids content of 50%. Due to

25 the high deterioration rate the shrimp shells will

usually be preserved by adding a strong inorganic acid
to obtain a pH-value less than 3, and thereby a simul-

taneous demineralization of the shells takes place. If

the starting material is raw shrimp shells, the preser-

30 vation is preferably effected at pH 1.2 to 2.5.

Since the enzymatic activity of fish viscera and

silage prepared therefrom varies substantially depending

inter alia on the species of fish and the feed condition

thereof as well as on the season and the age and storage

35 temperature of the silage, it is not possible to indi-
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cate exact limits for the ratio of chitin source to fish

viscera or silage to be used. However, when the chitin

source is shrimp shells, said ratio is generally between

1:1 and 1:10, typically from 1:2 to 1:5, the amount of

5 shrimp shells being calculated as a compacted material

having about 50% solids.

Since particularly the astaxanthin is very liable

to oxidation, care is usually taken to ensure that anti-

oxidants be present during the process, said antioxi-

10 dants being preferably introduced as early in the pro-

cess as possible, viz. during the possible preceding

Silaging or preservation of the chitin source with acid

and by the possible preceding processing of fish viscera

to silage. When using fresh starting materials the anti-

15 oxidants are added during the preparation of the suspen-

sion in step a). As antioxidants, conventional compounds

may be used, e.g. butylhydroxyanisol.

To obtain ahigh purity of the chitin obtained as
sludge fraction at the separation it might be suitable

20 to use a fish viscera silage previously freed from

sludge, when preparing the suspension in step a).

The acid used in the possible preceding silaging

or preservation of e.g. shrimp or krill shells and for

obtaining the desired pH of the suspension, is hydro-

25 chloric acid or sulfuric acid or any other strong acid.

The process according to the invention is further

illustrated by means of the following embodiment

example. .

EXAMPLE

30 6 batches of silage are prepared by using approx.

500 kg liver and viscera from cod, 15 1, 50%, (w/w)

sulfuric acid and 5 g butylhydroxyanisol (as antioxi-

dant) for each batch. The sulfuric acid is added while

the liver and viscera are subjected to the action of a

35 submerged mixer and blender in a 1000 1 tub. Mixing and
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blending is continued for 15 minutes whereupon the mix-

ture is by pumping transferred to a tank wherein it is

combined with the other five batches prepared in the

same way.

2.0.

The silage thus prepared is kept in the tank for

5 The pH of the mixture is approx.

two days during which it is intermittently agitated by

means of a recycling pump.

To remove particulate material and sludge the

10 silage is passed through a centrifugal decanter and

pumped to a 5 m2 spherical tank.
At this stage the liver and viscera silage

(approx. 3000 kg) has the following approximate com-

position:

15 Oil 20% by weight
11% by weight

8% by weight

23 by weight

Non-fat solids

- Protein

Asn

Shells from a shrimp shelling machine have the

20 following approximate composition (after drainage of

water).

Solids 20% by weight

Protein 53% by weight

Chitin 5% by weight

25 Fat 0,5% by weight

Ash 6,5% by weight

Astaxanthin 50 ppm.

; Batches of each 250 kg shrimp shells are stirred

with 600 liter water in a 1000 liter tub and 11 liter

30 sulfuric acid (96% w/w) and 1 g butylhydroxyanisol is

added. 2.0.

When a sufficient amount of shrimp shells has

pH approx.

been silaged in this way they are pumped toa screw

40%

35 solids. Said press cake has the following composition:
press to produce 1500 kg press cake having approx.
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Solids 40 % by weight

Protein 15 % by weight

Chitin 15 % by weight

Fat 1,5% by weight

5 Ash 6 % by weight

Astaxanthin 150 ppm.

A substantial part of the calcium sulphate formed

by reaction between the sulfuric acid and the calcium
carbonate in the shells, is removed together with the

10 press water.

This press water may be used for treating a

further amount of shrimp shells to reduce consumption

of sulfuric acid and to avoid discharging of the acid

liquid to the environment.

15 The obtained press cake of acid treated shrimp

shells is introduced into the spherical tank holding the

liver and viscera ensilage into which the shells are
suspended. The resulting suspension has a viscosity of
2-3000 cps. The pH is approx. 2.

20 The mixture is heated at 35°C by means of a heat-

ing coil through which water at 45°C is circulated. The
mixture is agitated by pumping.

After having been heated at 35°C and agitated for

two days the suspension is heated to 80°C by means of
25 steam and is subsequently pumped to the screw press in

which oil and an aqueous solution of hydrolysed protein

are separated from the raw chitin. The liquid phase is
treated in a decanter centrifuge to remove sludge and

is thereafter separated by centrifugation into an oil

30 fraction and a fraction of aqueous protein hydrolysate.

The oil contains 50-60% of the astaxanthin origi-

nally present in the shrimp shells, corresponding to

approx. 200 ppm astaxanthin in the oil. The oil may be
used as such for the preparation of fodder for salmon

35 and related fish in which a reddish meat colour is

desired.
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The protein hydrolysate is evaporated and dried

to obtain a product suitable as addition to fodder for

cattle and poultry.

The press cake which comprises the chitin of the
shrimp shells is suspended in 2000 liter water at 80°C
and the suspension is agitated by means of a pump for 15

minutes. The suspension is pumped to the press and the

liquid phase obtained thereby is by means of a decanter

and a centrifuge separated to recover a further amount

of astaxanthin containing oil. The aqueous phase from

said separation is discharged.

The press cake of chitin is once more suspended

in 2000 liter water at 80°C and 20 kg sodium carbonate

is added. The suspension is agitated and the chitin

recovered again by means of the screw press.

In a similar way the chitin is rinsed once more

using water without sodium carbonate and subsequently

the rinsing is repeated adding 10 liter hydrochloric

acid (30% w/w).

The obtained cake of chitin is finally washed

with 2000 liter pure water, also at 80°C, and pressed

again.

The resulting cake of chitin is dried using hot

air to obtain 225 kg chitin having the following data:

Colour: white with a pale reddish tint

Protein <0,5% by weight

oil <0,1% by weight

Ash . . <0O,5% by weight.
When a product of extremely low ash content is

desired a partially demineralized water is used in the

washing process described above.
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PATENT CLAIMS

1. A process for recovering chitin from materials

wherein chitin is present together with or connected to

proteinaceous substances by demineralization with an
5 acid and removal of protein by utilizing the proteolytic

effect of fish viscera, characterized in that

a) an aqueous suspension is produced comprising

the optionally minced chitin-containing mate-
rial and the fish viscera which have possibly

10 been pre-ensiled, ensuring that the fish

viscera or the silage prepared therefrom act

on the shells at a pH of 1.2 to 2.5, preferab-

ly 1.5 to 2.5, or the viscera have previously

been ensiled at such a pH,

15 b) the suspension is heated at a temperature be-

tween 25 and 50°C for a period between a few

hours and four days, preferably 5 to 3 days,

and

cc) the suspension is separated to obtain at least

20 (i) an aqueous phase containing dissolved hy-

drolyzed protein, and (ii) a sludge fraction

containing the chitin substantially without

proteins and mineral substances.

2. A process according to claim 1, by which a

25 chitin-containing material is used comprising astaxan-

thin, characterized in that astaxanthin is extracted

using a marine oil which is provided by using fish liver

or other oil-containing parts of fish from which the oil

is liberated by means of the proteolytic activity of

30 the viscera, said oil being isolated as a separate frac-

tion in step c).

3. A process according to claim 1 or 3, charac-
terized in that the suspension in step a) is produced
using a silage prepared from fish viscera and inorganic
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acid and having a pH of 1.2 to 2.5, preferably 1.5 to

2.5, the pH of the suspension being adjusted to not more

than 4.

4. A process according to claim 1 or 2, charac-

terized in that the suspension is prepared in step a) by

using fresh fish viscera and adjusting the pH thereof to

1.2 to 2.5, preferably 1.5 to 2.0.

5. A process according to any of the preceding

claims, characterized in that the chitin source is

shrimp shells whereby the ratio of said shells, calcu-

lated as compacted shrimp shells having approx. 50%

solids, to fish viscera or silage thereof, amounts to

from 10:1 to 1:2.

6. A process according to any of the preceding

claims, characterized in that an antioxidant is applied

to the suspension, said antioxidant being preferably

added during the possible silaging of the chitin source

and/or of the fish viscera.

7. A process according to any of the preceding

claims, characterized in that a partial neutralization

and heating of the suspension at 80 to 85° to inact-

ivate enzymes therein and to decrease the viscosity, is

performed between step b) and step c).

8. A process according to claim 3, characterized

in that the silage of fish viscera is previously freed

from sludge.

9. A process according to any of the preceding

Claims, characterized in that the source of chitin is

raw shrimp shells preserved with an acid to pH 1.2 to

2.5.

10. A process according to claims 1 to 6 and 8 to

9, characterized in that part of the aqueous phase

separated in step c) is returned to step a).

ll. A process as claimed in any of the preceding
claims, characterized in that in the preparation of the
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suspension in step a) protease-containing parts of the

animals serving as the chitin source are included.
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A procedure for the production of astaxanthin and related

carotenoids, astaxanthin esters, chitin, proteins and meat

from plants, algae, bacteria, krill, shrimps and other

crayfish and crustacea.

The present invention consists of a procedure for the

production of astaxanthin and related carotenoids,

astaxanthin esters, chitin, proteins and meat as according

to claim l.

Astaxanthin and related carotenoids are used in the

fish farming industry today as dies for colouring the fish

meat of species which have red or pale red meat in natural

habitats. During cultivation, there is no feed that contains

enough dye to give this colour flesh to such fish. These

dyes are produced today by fermenting algae and synthesizing

froma fermentation mixture. This approach is both expensive
and time-consuming and necessitates the processing of large
volumes of fermentation mixture.

So far there has been no product to meet the need for
an inexpensive industrial process for producing astaxanthin
and related carotenoids for the fish farming industry and

other applications for the colouring of foodstuffs. The

present invention describes a procedure which enables

astaxanthin and related carotenoids to be produced on an

industrial basis much cheaper than with present day

technology. At the same time, the present invention is based

on the exploitation of natural resources that are

unexploitable or which represent a waste disposal problen.
These include Antarctic krill; plants, bacteria and algae;

and waste from the commercial processing of the meat in

species such as shrimps, crayfish and crustacea. The present

invention also helps to utilize the above-mentioned natural

resources better, by using more of the raw material, either

by improving the degree of utilization through the

production of the required products, or by utilizing the

same raw material to produce other types of products. Thus
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the present invention can for example be used to produce
astaxanthin and related carotenoids astaxanthin esters,
chitin, proteins and meat from Antarctic krill ina way that
gives an extremely high degree of utilization of this raw
material.

The shells of Antarctic krill are in addition the

greatest unused source of protein in the world. However they
cannot be used for feed or food because they contain too
many toxic components such as fluorine and toxic heavy
metals. With the means of production in the present

invention, both the fluorine and the toxic heavy metals can

be removed from the shells so that extensive use can be made

of the proteins and chitin that can be produced from them.
‘These and other features of the invention become

evident from the characterizing part of the Claims of Patent
below.

The method in accordance with this invention will now
be illustrated in greater detail by the following examples.

Example 1, Krill
When the Antarctic krill is caught, the meat is

squeezed out behind the cephalothorax using modified shrimp
processing equipment. This extraction of the meat must be

done within 3 to 4 hours of the time of catching to avoid
contamination from the shell, head and cephalothorax which

. could affect the meat. As the autolysis of krill occurs very

30°

35

quickly and easily, this is another reason why the meat must
be extracted within 4 hours of the time of the catch. After

the meat has been squeezed out, it has to be kept at below
40°C until it is processed. The contaminants in krill are

mainly the fluorine in the shell and toxic heavy metals such
as cadmium, mercury, lead and zinc. There are high

“concentrations of cadmium in the cephalothorax and the
- content: of the head.

‘The further treatment of the rest of the krill after

the meat has been extracted, i.e., the shell, cephalothorax

and the head with its content, here termed krill shell, can
take alternative forms.
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Alternative A:

The krill shell is boiled in 1.0 N NaOH for 30 min.

then the extract is separated from the residue. The residue

is then again boiled in 1.0 N NaOH for 30 min. and extract
is once more separated from the residue. The residue is

dried in concentrated formic acid before being dissolved in
anhydride formic acid or another strong concentrated acid,

filtrated, then water is added to the filtrate to

precipitate the purified chitin. The extracts from the two

boilings are mixed and can either:

a: have an acid added until all astaxanthin and related

carotenoids, astaxanthin esters, proteins are

precipitated, whereupon the precipitate is separated

from the solution by filtration or a similar process;

or

b: be removed to cool, after this the mixture is separated

into three phases which are divided by floating off the

phase with the lowest specific weight and decanting (or

the equivalent) the phase with the intermediate:
specific weight from the phase with the highest

specific weight; where the phase with the lowest

specific weight is neutralized by the addition of an

acid which causes the formation of two liquid phases,
which are separated, and the oily phase which consists

of astaxanthin esters is taken care of; where the phase

with the highest specific weight is neutralized by an

acid, and the solids consisting of astaxanthin and

related carotenoids are filtered away and taken care
of; and where the phase with the intermediate specific

weight is neutralized and has marine oil, Ca**t_ions,
s*-_ions and (NH, ) ,HPO, for the precipitation
of the fluorine and the heavy metal contaminants, where

this precipitate is removed from the solution by

floating or the equivalent, after this the solution is

acidified prior to the precipitation of the purified

proteins followed by the separation of these proteins

from the solution by filtration or an equivalent method.
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ca*t_ions, s?~_ions and (NH

method.

Alternative B:

The krill shell is boiled in 0.01 N NaOH for 30 min.

then the extract is separated from the residue. The residue
is then again boiled in 0.01 N NaOH for 30 min. and the
extract is once more separated from the residue. The residue

is then again boiled this time in 1.0 N NaOH for 30 min. and
the extract is again separated from the residue. The residue
is dried in concentrated formic acid before being dissolved
in anhydride formic acid or another strong concentrated
acid, filtrated, then water is added to the filtrate to

precipitate the ‘purified chitin.The extracts from the first two boitings in 0.01 N NaOH
are mixed, neutralized and have the addition of marine oil,

4) QHPO, for the
precipitation of thefluorine and the heavy metal
contaminants, where this precipitate is removed from the
solution by floating or the equivalent, after this the

solution is acidifiedprior to the precipitation of the
purified proteins followed by the separation of these
proteins from the solution by filtrationor an equivalent

The extracts from the last two boilings in 1:0 N NaoH
are mixed and can either:
az have an acid added until all astaxanthin and related

carotenoids, astaxanthin esters, proteins are

precipitated, whereupon the precipitate is separated
from the solution by filtration or a similar process;
or oO ae

bs be Placed to cool, after this the mixture is separated

into three phases which are divided by floating off the
- phase with the lowest specific weight and decanting (or
the equivalent) the phase with the intermediate
specific weight from the phase with the highest
specific weight: where the phase with the lowest
specific weight is neutralized by the addition of an
acid which causes the formation of two liquid phases,
which are separated, and the oily phase consisting of
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astaxanthin esters is taken care of; where the phase with

the highest specific weight is neutralized by an acid and

solids consisting of astaxanthin and related carotenoids are

filtered away and taken care of; and where the phase with
the intermediate specific weight is neutralized and followed

by the addition of marine oil, ca*t-ions, s*"-ions and

(NH,) HPO, for the precipitation of the fluorine and
the heavy metal contaminants, where this precipitate is

removed from the solution by floating or the equivalent,

after this the solution is acidified prior to the

precipitation of the purified proteins followed by the

separation of these proteins from the solution by filtration

or an equivalent method.

Example 2, Plants, algae and bacteria

Astaxanthin can be produced from plants, algae and

bacteria that contain this die in accordance with the

procedure presented in this patent.

Plants, algae or bacteria or a mixture of these can be

boiled for 30 min. in 1.0 N NaOH, after this the extract is

separated from the residue of the plants, algae or bacteria

and the extract is removed for cooling. During cooling the

astaxanthin is separated and is deposited as sediment in the

extract. The sediment is composed of astaxanthin and extract

and these are separated by a Known method.

Example 3, shrimps, crayfish and other crustacea

Shrimps, crayfish and crustacea differ from krill in

that they are boiled before the meat is removed for

consumption. The residue from the shrimps, crayfish and
crustacea consists of shell, heads with contents and

nonedible components, which can be processed in the same way
as krill shell for the production of astaxanthin and related

carotenoids, astaxanthin esters, proteins and chitin.
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The above description only indicates the preferred
means of applying the present invention. For specialists in
the field it is obvious that various modifications can be
madewithout exceeding the framework of the invention, which

5 is delimited by the following claims of patent. The
procedures which are indicated should therefore be
considered as illustrative rather than restrictive.
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Claim of Patent:

1. A procedure for the production of astaxanthin and

related carotenoids, astaxanthin esters, chitin, proteins

and meat from plants, algae, bacteria, krill, shrimps and

other crayfish and crustacea,

characterized by it consisting of the following

steps: /

1: extraction of proteins, astaxanthin and related
carotenoids, and astaxanthin esters by boiling in lye,
2: residue from step 1 is dried in concentrated formic acid

then dissolved in anhydride formic acidor another strong

acid, filtered, then the filtrate has water added so as ta

allow the precipitation of the purified chitin,

3: recovery of astaxanthin and related carotenoids,

astaxanthin esters, chitin and proteins from the extract in
step L in one or more product fractions.

2. A procedure in accordance with Claim 1, —

characteri2z2ed 0by the above-mentioned extraction
occurring in two steps, where the mentioned lye is 1.0N of

a strong base, where the extracts from the two steps have an

acid added until all astaxanthin, related carotenoids,

astaxanthin esters and proteins are precipitated, after this

the unprecipitated compounds are separated from the extracts

in a product fraction by decanting and filtration or by

equivalent methods or combination of methods.
3. A procedure in accordance with Claim 1,

characterized by the above-mentioned extraction

occurring in two steps, where the mentioned lye is 1.0N of
a strong base, where the extracts from the two steps are

removed for cooling. whereupon the extracts are separated

into three phases which are divided by floating off the

phase with the lowest specific weight and decanting (or the

equivalent) the phase with the intermediate specific weight

from the phase with the highest specific weight; where the

phase with the lowest specific weight is neutralized by the
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addition of an acid which causes the formation of two liquid
phases, which are separated, and the oily phase consisting
of astaxanthin esters is taken care of; where the phase with
the highest specific weight is neutralized by an acid and
solids consisting of astaxanthin and related carotenoids are
filtered away and taken care of in a known manner; and where
the phase with the intermediate specific weight is
neutralized and followed by the addition of marine oil,

4) 2HPO, for the
precipitation of F~ ions and the heavy metal

ca*t_ions, s*--ions and (NH

contaminants, where this precipitate is removed from the

solution by floating or the equivalent, after this the
solution is acidified prior to the precipitation of the
purified proteins followed by the separation of these
proteins from the solution by filtration or an equivalent
method. .

4. A procedure in accordance with Claim 1,
character 1 zed by the above-mentioned extraction
occurring in four steps, where the mentioned lye in the
first two steps is 0. Ol N of a strong base, where the-

mentioned lye in the last two steps is 1. O N of a strong
base; where the extracts from the first two steps are
neutralized and this is followed by the addition of marine

oil, Cca**-ions, s*7-ions and (NH,),HPO, for the
precipitation of F-ions and the contaminants, where this

precipitate is removed from the solution by floating or the
equivalent, after this the solution is acidified prior to
the precipitation ef the purified proteins followed by the
separation of these proteins from the solution by filtration
or an equivalent method, where the extracts from the last

‘two steps have an acid added until all astaxanthin, related
carotenoids, astaxanthin esters and proteins are
precipitated, after this the unprecipitated compounds are
separated from the extracts in a product fraction by
decanting and filtration or by equivalent methods or
combination of methods. —
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5. A procedure in accordance with Claim 1,

characterizged ~»by the above-mentioned extraction

occurring in four steps, where the mentioned lye in the

first two steps is 0.01 N of a strong base, where the

mentioned lye in the last two steps is 1.0 N of a strong

base; where the extracts from the first two steps are

neutralized and this is followed by the addition of marine

oil, ca*+_ions, s*--ions and (NH, ) HPO, for the .
precipitation of F-ions and the contaminants, where this

precipitate is removed from the solution by floating or the

equivalent, after this the solution is acidified prior to

the precipitation of the purified proteins followed by the
separation of these proteins from the solution by filtration

Or an equivalent method, where the extracts from the last
two steps are removed for cooling, whereupon the extracts

are separated into three phases which are divided by

floating off the phase with the lowest specific weight and

decanting or the equivalent the phase with the intermediate
specific weight from the phase with the highest specific

weight; where the phase with the lowest specific weight is
neutralized by the addition of an acid which causes the

formation of two liquid phases, which are separated, and the
oily phase consisting of astaxanthin esters is taken care

of; where the phase with the highest specific weight is

neutralized by an acid and solids consisting of astaxanthin

and related carotenoids are filtered away and taken care of

in a known manner; and where the phase with the intermediate

specific weight is neutralized and followed by the addition
2+ . 2- .

-lons, S” -lons and (NH, ) HPO,of marine oil, Ca

for the precipitation of F-ions and the heavy metal

contaminants, where this precipitate is removed from the

solution by floating or the equivalent, after this the

solution is acidified prior to the precipitation of the

purified proteins followed by the separation of these
proteins from the solution.
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NEW PHARMACEUTICAL USES OF KRILL ENZYMES,

Technical field

The present invention relates to new pharmaceutical uses of non-immuno-

genic proteinaceous substances and compositions which have enzymatic activity
and which in a great numberofclinical tests surprisingly have proven to provide
a cure for an amazingly great variety of diseases. According to the the invention

it is believed that these substances function in a phagocytosis-like manner, i.e.
they seem to be able to distinguish between various particles and soluble matter

regarded to be “normal” or "abnormal", respectively, in a particular environment

or, differently expressed, seem to be able of recognizing, targeting and destroying

divergent cells. It should, however, be emphasized that the invention is not

intended to be restricted by any hypothetic mode of action expressed in the

present specification.

DescriptionofPriorArt

Onetraditional way of looking upon proteolytic enzymes for medical use is

to use them for cleansing ofnon-healing woundscovered with proteinaceous struc-

tures - as an alternative to surgical debridement, mainly in elderly patients with

ulcera caused by circulation insufficiencies. See e.g. US-A-4,801,451 and US-A-

4,963,491, which disclose a mixture of exo- and endopeptidase enzymes which

have been isolated from antarctic krill (Euphasia superba) andits use for cleaning
purposes, both pharmaceutical cleaning (US-A-4,801,451) and non-pharmaceutical

cleaning (US-A-4,963,491). The only disclosed pharmaceutical cleaning is enzy-
matic debridement, viz. enzymatic cleansing of necrotic wounds. Disclosed uses

for non-pharmaceutical purposesare i.a. as laundering agents, for renovation of

_ old paintings etc. WO 85/04809 discloses the use of enzymes from antarctic krill
as a digestion promotor. EP-A1-0170115 discloses the use of krill as a thrombus

dissolvent.

Enzymes and enzyme mixtures derived from antarctic krill have been

isolated and extensively studied as regards their biological and biochemical

properties. Various procedures for isolating these enzymes have also been

developed. See e.g. Anheller J-E., Hellgren L., Karlstam B. and Vincent J. (1989):
"Biochemical and biological profile of a new enzyme preparation from Antarctic
krill (E. superba) suitable for debridementofulcerative lesions", Arch. Dermatol.

Res. 281, 105-110; Axelsen N.H., Kroll J. and Weeke B. (1973): "A manual of
quantitative immunoelectrophoresis: methods and applications", Scan. J. Immu-
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nol. 2, Suppl.; Bucht A. and Karlstam B. (1986): “Immunological characterization

of three highly purified trypsin-like enzymes from Antarctic krill (Euphausia

superba)", Biol. Chem. Hoppe-Seyler 367, 366 (Suppl.); Bucht A., Johansson, B.
and Karlstam B. (1986): "Separation andidentification ofproteases from Antarctic

krill (Euphausia superba)", 6th Int. Symp. HPLC Proteins, Peptides and Poly-
nucleotides, Baden-Baden, pp. 34; Chen C.S., Yan T.R. and Chen H.Y. (1978):

"Purification and properties of trypsin-like enzymes and a carboxypeptidase A
from Euphausia superba", J. Food Biochem.2, 349-366; Hellgren L., Karlstam B.,

Mohr V. and Vincent J. (1991): "Krill enzymes - a new concept for efficient

debridement of necrotic ulcers", Int. J. Dermatol. 30, 102-103; Karlstam B::

"Crossed immunoelectrophoretic krill analysis of proteins from Antarctic krill

(Euphausia superba) with special reference to serine proteinases" (submitted for

publication); Kimoto K.K., Kusama S. and Murakami K. (1983); “Purification and

characterization of serine proteinases from Euphausia superba", Agric. Biol.
Chem. 47, 529-534; Lowry O.H., Rosebrough N.J., Farr A.L. and Randal RWW.

(1951): "Protein measurementwith the Folin phenol reagent”, J. Biol. Chem. 193,
265-275; Moore S. and Stein W.H. (1963): "Chromatographic determination of

amino acids by the use of automatic recording equipment", Methods Enzymol. 6,

819-831; Osnes K.K. and MohrV.(1985): "On the purification and characteriza-

tion of three anionic serine-type peptide hydrolases from Antarctic krill, Euphau-
sia superba", Comp. Biochem. Physiol. 82B, 607-619; and Osnes K.K. and Mohr

V. (1986): On the purification and characterization of exopeptidases from Antarc-
tic krill, Euphausia superba", Comp. Biochem. Physiol. 83B, 445-458.

Background of the invention

Our immunesystem is always on guard and active and its main functions

are to protect and to preserve the integrity of our body by taking care of foreign

invaders, old and worn-out cells, divergent cells and soluble matters that are

regarded to be abnormal in the specific environment.

Phagocytes, granulocytes, macrophages and NK-cells, are our "old immuno-

celis" and their modeofaction for protection and preservation is phagocytosis,i.e.

engulfing for example a germ inside themselves and releasing lysosomal enzymes
that will kill and decompose the germ.

Lymphocytes, T-cells and B-cells are our “new immunocells” and they

present a variety of modes of action for protection and preservation. Some T-cells
release toxins for killing of microbes, other deliver messages and control the
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intensity of response and B-cells produce antibodies. The old and new cells

interact in a complex interplay for optimal protection of our body.

In case of a tissue damage the granulocytes appear at site within a few

minutes and they immediately start to attack foreign invaders, damagedcellsetc.

Within a few hours macrophages, NK-cells, and T-cells have responded to the
chemotactic signals from granulocytes at work and they enter into the area. A

sophisticated interplay starts for scavenging of damagedtissue to final healing.
The sign of an activated immunedefence can be seen as an inflammation

which is caused by leaking toxins from different immunocells and microbes and

the inflammation is healthy as long as it is kept at a low level. Sometimes the

immune defence gets over-activated and an acute inflammation appears that is

causing more harm than good, and if protracted the inflammation may become
chronic which might be the starting point of an autoimmunecondition.

The main reason for inflammations going astray is microbial infections and

despite the manifold actions of our immune defence, microbes have developed
means of selfprotection that in the long run could lead to very hazardous condi-
tions.

The microbes maydisguise themselvesto irrecognition for the immunocells

or they may enterinto cells, even immunocells, and live, multiply, and change the
memory of theirhost-cells. Some cancers and AIDS and the severe complication
of opportunistic infections of these diseases are examples of such microbial
(mis-)behavior.

The pathogenesis of a disease is thus dependent on how well the immune

system is functioning and normally it is in perfect balance for its tasks. Besides

the microbial interference, drugs are the main cause of temporary and permanent

suppression of the immune defence and much attention in pharmaceutical
research is put in this direction.

Summary of the invention

The optimal drug would be a drug that acts in harmony and symbiotic

interplay with the immune defence system and with a targeting at causes and

symptoms without adverse reactions. The present invention provides novel
pharmaceutical uses and novel pharmaceutical compositions which seem to have
said properties. The means by which this is achieved involves the use of one or

more proteolytic enzymes which have beenisolated from antarctic krill (Euphasia

superba). As mentioned above, such enzymes are known as such, and have also
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been suggested for a few pharmaceutical uses. The results obtained when using
said krill enzymesfor the herein disclosed purposes could not be expected, and
the results obtained are, indeed, unexpected. The means by which these results

are achieved will be explained in the following Examples and the appended
claims.

Preparation Example

As mentioned above, many procedures for isolating proteolytic enzymes
from krill are already known,so the following is only one of manypossible ways
of preparing enzyme preparations which can be used according to the invention.

Deep frozen white Krill, Euphasia Superba, was thawed and homogenized.
Distilled water was addedat ratio of 1:1 (w/v) and 0.02% sodium azide and left

for 6 hours at +4°C. The water phase wascollected together with the centrifugate
from meat/shell pieces, 9000 rpm for 40 minutes. The water phase was defatted
with ethyl acetate at +4°C over night. The lower water phase wascollected and
evaporated for several hours.

Saturated ammoniumsulphate solution was added to 60% saturation. The

obtained precipitate was centrifugated at 9000 rpm for 40 minutes and then
dissolved in 0.05M phosphate buffer, pH 7.4, 0.05M sodium chloride (PBS) and
dialyzed against PBS,"crude extract”.

The crude extract was applied to a Sephacryl 200 (Pharmacia, Sweden)

column andprotein fractions were collected at 280 nm absorbance and assayed
for proteolytic activity. Active fractions were pooled and lyophilized. The combined
active fractions will in thefollowing interchangeably be called “Multi-Protein",
“"Multi-Enzyme", PHIM or PHIM 106.

The molecular weight range of isolated enzymes was determined by SDS-
PAGE PAA4/30 (Pharmacia, Sweden). Minimum 6 bands were shown within the

range of 18,000-40,000, specifically 24,000-34,000.

One fraction from the gel chromotography above showed both endo- and

exopeptidaseactivites and the fraction wasapplied for further separation. It was

shown that this fraction contained a possible single enzyme with a molecular

weight of 26,000-32,000. It will in the following be called "Single-Protein", or

"Single-Enzyme".

Neither the crude extract, nor the Multi-Protein, nor the Single-Protein

showed any bacteriocidal effects in vitro, but possibly a bacteriostatic effect.

The normal temperature range of the enzymes in living shrimps is -5 to
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-2°C. It is surprising to find that temperature optimum for the enzymesis +55°C

at neutral pH and some enzymesare stable at 100°C for 1 hour.

Various characteristics of PHIM

In Figure 28 the temperature stability of PHIM, as prepared above,is

shown, i.e. the percentage relative activity of PHIM (activity expressed as
digested area of bovine casein; BioRad Protease Substrate Tablets; 30°C for 20

hours) as a function of time at the temperatures 10, 20, 30, 40, 50, 60 and 70°C.

At 70°C the activity has decreased to below 25% after 2 hours whereas this takes

at least 12 hours at 60°C. At 40°C a decrease of activity below 25% is seen after

11 days whereas the activity of PHIM at 30°C after 11 daysis still about 100%.

In Figure 29 the temperature optimum is shown,i.e. the total proteolytic

activity of PHIM (expressed in Casein equivalents in mm” as digested area of
bovine casein; BioRad Protease Substrate Tablets; pH 7.0; 30°C for 24 hours) as

a function of temperature. It is interesting to note that the optimum activity is
obtained at 55°C.

In Figure 30 the pH stability ofPHIM is shown,i.e. the percentage relative

activity of PHIM (activity expressed as digested area of bovine casein; BioRad

Protease Substrate Tablets; 30°C for 20 hours) as a function of time at different

pH valves. Reconstituted PHIM was kept at room temperaturefor 2 to 18 hours.

At pH 3.5 and pH 11 there is a rather rapid decrease of activity already after a

few hours whereas between pH 7.0 and pH 9.5 the activity is still above about
70% after 18 hours.

In Figure 31 the pH optimum of PHIM is shown,i.e. the total proteolytic

activity of PHIM (expressed in Casein equivalents in mm” as digested area of
bovine casein, BioRad Protease Substrate Tablets; 30°C for 16 hours) as a

function of pH. It is noted that there is an optimumproteolytic activity at about
pH 8.

In Figure 32 an in-vitro Dose-Activity curve ofPHIM is shown,i.e. the total

proteolytic activity ofPHIM (expressed in Casein equivalents in mm* as digested
area of bovine casein; BioRad Protease Substrate Gel Tablets; pH 7.0; 30°C for

24 hours). The protein concentration was measured according to Bradford, M.,
Anal. Biochem. 72, 248, 1976. The activity rapidly increases with increased doses

of PHIM and reaches a maximum at about 1.5 mg of PHIM,theactivity still

having about the same value at 15 mg of PHIM.
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Clinical Examples

To illustrate the therapeutical effect obtained according to the invention,

possible limitations and drawbacks in clinical practice, the enzymes and enzyme

mixtures according to the invention were tested clinically for i.a. the following
indications: _

- Infections

- Inflammations

- Dead and divergentcells

- Opportunistic infections

- Eye diseases

- Pain

- Cancer.

All studies were designed as pilot studies on small numbersofpatients for

the respective indication. To investigate the aim of study mostly topical wounds
and affected sites were selected where visual inspection of clinical parameters
could be performed.

In most of the cases the keyword for patient selection was "otherwise

healthy patient”, i.e. the focusing was made on the primary clinical problem
situation and obvious underlying system factors were excluded to enable a good
interpretation of results. A certain variety of general conditions and systemic
factors are naturally includedin this patient material since patients from theage
of 20 to 85 years participated and indications from ambulatory "light" inflamma-
tion to hospitalized bed sore were included. Each test group for the respective
indication constituted a rather homogeneous group regarding general conditions
and underlying systemic factors.

Brief description of the drawings

Figures 1-4 are diagrams showing average exudation ratios, average

erythema scoring, average swelling/oedema scoring and average pain for treat-

mentofpost-operative surgical wounds with Single- and Multi-Enzymes according
to the invention.

Figures 5 and 6 are diagrams showing average pain relief and inflamma-

tion scoring for 7 days’ treatment of painful gum infections with Multi-Enzymes
according to the invention.

Figures 7 and 8 are diagrams showing erythema/swelling and pain

sensation scoring for nine days’ treatmentofviral infections in the upper airways
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with Multi-Enzyme according to the invention.

Figures 9 and 10 are diagrams showing average time between urinations

and pain relief scoring respectively for four days’ treatment of urinary bladder
and urethrea infections with Multi-Enzyme according to the invention.

Figure 11 is a diagram showing average pain relief over seven days’ treat-

ment of acute arthritis in race horses with Multi-Enzyme according to the
invention.

Figure 12 is a diagram showing the decomposing efficiency of Single-
Enzyme on necrotic post-operative wounds.

Figure 13 shows the Dose-Response curve ofthe Multi-Enzyme (PHIM)for
the indication burns.

Figure 14 shows Dose-Rangeintervals for the Multi-Enzyme (PHIM)for
various indications.

Figure 15 shows themaximal accumulated amount per kg body weight of
Multi-Enzyme (PHIM)to reach a cure for various indications.

Figure 16 showsthe minimal accumulated amount per kg body weight of
Multi-Enzyme (PHIM)to reach a cure for various indications.

Figure 17 is a bar chart illustrating the effect of tumour treatment with

a single injection (IT, IP and SC) of PHIM 106, compared with the control group.
Figure 18 is similar to Fig. 17, but shows the result of repeated injection

of PHIM 106 subcutaneously. -

Figure 19 is a bar chart illustrating the tumour volumefor administration

of PHIM 106 in varying doses and compared to the control.

Figures 20 and 21 show histopathological sections of control rats in two

different degrees of magnification.

_ Figures 22 and 23 showsections correspondingto Figs. 20 and 21 but for
rats treated according to the invention.

Figures 24 and 25 are photos showing the tumours on an untreated

control rat, and

Figures 26 and 27 show corresponding photos of a rat treated with a

single subcutaneousinjection according to the invention.

Figure 28 shows the temperature stability of PHIM,i.e. the percentage
relative activity of PHIM versus the time at different temperatures.

Figure 29 shows the temperature optimum of PHIM,i.e. the total proteo-

lytic activity as a function of the temperature.

Figure 30 shows the pH stability of PHIM,i.e. the percentage relative
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activity versus the time at different pH values.

Figure 31 shows the pH optimum of PHIM,i.e. the total proteolytic

activity as a function of the pH.

Figure 32 shows a Dose-Activity curve of PHIM,i.e. the total proteolytic

activity as a function of the dose of PHIM.

Clinical Examples 1 to 10 - Infections

Infections and inflammations most often occur together and they show

similarclinical signs,i.e. erythema, swelling, heat, oedema, exudation, pus, pain,

necrotic tissues, and sometimes smell. These clinical signs were followed and

recorded to evaluate the course of treatment and efficacies of the Single-Protein

and Multi-Protein preparations according to the invention, as described above.

Example 1 - Post-operative surgical wounds

Totally 40 patients were included in this study and they weredivided into

two groups of 20 patients each, representing 41 post-op. abdominal (34) and

thoracic (7) wounds. Single-Enzyme, 3 Casein-Units/ml, resp. Multi-Enzyme, 5

Casein- units/ml, preparations from Krill were tested in each group. Lyophilized

white powder without preservatives or anti-microbial additives. To be reconstitut-

ed in 5 ml saline. .

The patient material had an average age of 52+16 years, including 28

males and 12 females. The anti-microbial actions of the preparations were very

good to excellent regarding clinical effects and efficiency. Within 5 days all

infections were brought to a subclinical level and all obvious signs of clinical

infections were gone. No notable difference between the two preparations could

be observed. There were no obvious or suspected adverse reactions observed.

The results are summarized in Figures 1-4.
A suitable dose range for this indication is 0.01 to 100, preferably 1 to

25 mg per 100 cm”,
- Example 2 - Small size burns

11 patients with smaller full thickness burns infected by S. aureus and P.

aeruginosa not responding to antibiotics and silverdiazine cream were included
in this study. 5 patients were treated with Single-Enzyme hydrocolloid cream, 3

Casein-Units/ml, and 6 patients with Multi-Enzyme solution, 5 Casein-Units/ml.

Lyophilized white powder without preservatives or anti-microbial additives. Multi-

Enzyme preparation: 1 ampoule to be reconstituted in 5 ml saline to a final
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concentration of 5 Casein-Units/ml solution. Single-Enzyme preparation: 1

ampoule to be mixed with 5 ml of hydrocolloid gel to a final concentration of 3

Casein-Units/ml gel.

A suitable dose range for this indication is 0.01 to 100, preferably 1 to

25 mg per 100 cm.
All wounds were completely free from all signs of infection within 5 days’

treatment which was confirmed by MO-cultivation. Necrotic tissue, pus and

fibrinous fibrils in the granulation tissue were effectively decomposed by both

preparation and no perceptible difference in efficacy between the preparations

could be observed. No adverse reactions could be noted from the preparations.

The test results are summarized in Table 1.
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Example 3 - Painful gum infections

22 patients with acute or chronic gum infections/inflammations were

included in this study. Lyophilized white powder without preservatives or anti-

microbial additives. Multi-Enzyme preparation: 1 ampoule to be reconstituted in

5 ml saline to a final concentration of 5 Casein-Units/ml solution.

Three times a day, morning, mid-day and evening, an ampoule was
reconstituted in 5 ml tap water and the mouth cavity was rinsed for 5 minutes.

No eating and drinking within 2 hours after treatment was allowed. The treat-

ment went on for 7 days independentof results.

Pain reliefwas reported after 20 minutes’ to 12 hours’ treatment. Infections

and inflammations vanished within 4 days and did not reoccur during thefollow-

up period of 3 weeks. No adverse reactions were reported.

The results are summarized in Figures 5 and 6.

A suitable dose range for this indication is 0.1 to 100, preferably 1 to 35 mg

per treatment.

Example 4 - Viral infections in the upper airways

11 patients with Influenza Virus infections and secondary bacterial

infections in the upper airways(e.g. sinusitis) were includedin this study.

Viral infections in the airways cause harm to thecilia and an inflammatory

reaction is initiated with erythema, swelling and increased mucus-secretion. The

harmedcilia can no longer wipe away inhaled bacteria and bacterial infections

often become secondary complicationsto viral infections.

Other typical symptoms of viral infections are general state of illness,

strong senseof fatigue, fever and general pain.

Viruses are dependent on host-cells for their survival and multiplication

and it is a difficult task to kill a virus without harming/killing the host-cell.

Multi-Enzyme preparation: Lyophilized white powderwithout preservatives
or anti-microbial additives was used. One ampoule to be reconstituted in 5 ml of

saline to a final concentration of 5 Casein-Units per ml.

Approximately 0,25 ml of the test solution was sprayed in each nostril and

the mouth-cavity was rinsed for 5 minutes with approx. 4.5 ml. The procedure

was repeated three times daily and clinical parameters, erythema, swelling,
mucus-secretion, pain and adverse reactions were recorded once daily.

The treatment was terminated whenall signsofinfection were gone butfor
no longer than 10 days.
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8 patients were free from symptomsafter 6 days’ treatment and the remai-

ning three patients after 9 days.

Pain relief was experienced in all patients and occurred within 2 hoursto

two days. Sputum became clear within three days in patients with purulent

discharges. Erythema and swelling disappeared within 4 days.

The results are summarized in Figures 7 and 8. No adverse reactions were
observed.

A suitable dose rangefor this indication is 0.1 to 100, preferably 1 to 35 mg

per treatment.

Example 5 - Herpes Simplex infection in the mouth cavity

8 patients with relapsed Herpes Simplex blisters in mouth cavity were

treated twice daily with mouth-wash.Lyophilized white powder without preserva-

tives or anti-microbial additives. Multi-Enzyme: 1 ampoule to be reconstituted in

5 ml of saline to a final concentration of 5 Casein-Units/ml.

An ampoule was prepared before eachtreatment and the mouth cavity was

rinsed for 5 minutes with test solution. No eating or drinking was allowed within

2 hours after each treatment. The procedure was repeated twice daily andclinical

parameters, erythema, swelling, pain and adverse reactions were recorded once

daily.

The treatment was terminated whenall signs of infection were gone but for

no longer than 10 days.

Pain relief was experienced within 2 hours after the first treatment and in

somepatients the pain recurred between treatments during thefirst two days but

never thereafter.

After 5 days all patients were free from symptoms andall blisters had

healed. No adverse reactions were observed. .
It appears from the above Examples 1 to 5 that bacterial, viral and fungal

infections follow very similar courses of progress and all signs of infections and

inflammations have vanished within 3-6 days. Even drug-resistant bacterial

strains, such as S. aureus and P. aeruginosa in burns, and intra-cellular virus,

such as Herpes Simplex, follow the same pattern. Gum infections and viral
infections in the upper airways werealso effectively treated only with rinsing of

the mouth-cavity for totally 15 minutes per day for 5-7 days. The short effective

time of action and the possible rinsing-away effect from saliva supports the

hypothesis that the proteins from the test preparations have an ability to adhere
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to cells or surfaces and to perform actions for much longer time than the actual

treatment sequence. The identical observation was madein patients with extreme

lacrimal secretion in eye infections.

A suitable dose rangefor this indication is 0.1 to 100, preferably 1 to 35 mg
per treatment.

Example 6 - Infected decubitus ulcera

14 elderly patients with totally 18 decubitus on heels and lower back were

included in this study. Lyophilized white powder without preservatives or anti-

microbial additives. Multi-Enzyme preparation: 1 ampoule to be reconstituted in
5 ml saline to a final concentration of 5 Casein-Units/ml solution.

Ulcera were rinsed thoroughly with saline and emptied as far as possible
before instillation of 5 ml Multi-EnzymeSolution into the ulcer and covered with

semi- occlusive dressing. The procedure was repeated twice daily for 7 days and

ulcera were inspected for inflammation, erythema,heat, swelling, necrotic tissue,
pus, pain andpossible adverse reactions.

Infections were gone within 4 days’ treatment. 6 wounds healed completely
within 7 days and totally 11 within 14 days. 7 wounds did not heal due to the

general conditions of the patients but the wounds showed some progress. No
adverse reactions were observed. .

A suitable dose rangefor this indication is 0.1 to 100, preferably 1 to 25 mg
per 100 cm.

Example 7 - Fistulae infections

The purpose of the study wasto investigate the anti-microbial and decom-

position efficacies and usefulness of Single-Protein and Multi-Protein prepara-

tions from Krill on anal fistulae. Lyophilized white powder without preservatives
or anti-microbial additives. |

Single-Protein with both endo- and exopeptidase activities: 1 ampoule to be
reconstituted in 5 ml of hydrogel to a final concentration of 3 Casein-Units/ml.

Multi-Protein with a mixture of endo- and exopeptidaseactivities: 1 ampoule to

be reconstituted in 5 ml ofhydrogel to a final concentration of 5 Casein-Units/ml.

Thefistulae were rinsed with sterile solution and emptied as far as possible
before instillation of Single-Protein Gel and Multi-Protein Gel, respectively. The

procedure was repeated once daily and patients were inspected for erythema,

heat, swelling, pus, pain and adverse reactions.
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The treatment was terminated whenall signs ofinfection and inflammation

were gone but for no longer than 10 days.

2+ 2 patients with analfistulae, with no passages to rectum, were included

in this study and treated with Single-Protein and Multi-Protein gel preparations,
respectively.

Total pain relief was reported within 48 hours andall signs of infections
and inflammations were goneafter 4 days.

All fistulae were healed on Day 6 to Day 9 and no recurrence was reported

within 6 months’ follow-up. No adverse reactions were observed.

It appears from the above Examples that complicated infections that

generally are regarded by expertise to be very difficult to treat, such as anal

fistulae and decubitus ulcera, were successfully treated and led to final healing
in most of the cases within the time-frame ofthe respective study.

A suitable dose rangefor this indication is 0.01 to 100, preferably 1-25 mg
per 100 cm”.

Example 8 - Eye infections

15 patients with purulent eye infections were treated twice daily with eye-
drops ofMulti-Enzymepreparation from Krill. (Lyophilized white powder without

preservatives or anti-microbial additives. One ampoule of Multi-Enzyme to be

reconstituted in 25 ml Water for Injection to a final concentration of 1 Casein-

Unit/ml.) The infected eye was dropped morning and evening with two drops,

approx. 0.4 ml, of the test solution. At each application the eye was inspected for

erythema, swelling, pus, lacrimal secretion and possible adverse reactions.

The treatment was terminated whenall signs ofinfection were gone butfor

no longer than 10 days.

All patients were free from infections within 3 days’ treatment. Erythema
and swelling around the eyes faded away within 2 days and excess lacrimal

secretion ceased within 2 days as well. Instantly after the first application all

patients experienced a smoothing feeling in the infected eye and irritation and

tenderness around the eyes disappeared within a few minutes. No adverse

reactions were reported.
It appears from the above Example that eye infections responded quickest

to the treatment even though very low concentrations were used, 0.4 Casein-

Units/treatment.

A suitable dose range for this indication is 0.01 to 50, preferably 0.1 to
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5 mg per treatment.

Example 9 - Prophylactic treatment of post-op. wounds

Single-Enzyme and Multi-Enzyme preparations from Krill were tested
against a sterile 0.9% NaCl control solution, as a prophylactic anti-microbial

rinsing solution on post-op. wounds,totally 60 patients with 20 patients in each
group.

Non-bleeding post-op. wounds, first treatment 6-12 hours post-op., were
redressed twice daily with resp. solution. The wounds were rinsed thoroughly
with resp. solution and covered with sterile gauze under semi-occlusive dressing.
At each redressing the wounds were inspected for infection, inflammation,
erythema, swelling, heat, necrotic tissue, fibrin, pus, bleeding, pain and possible
adverse reactions.

Treatment was terminated when wounds were healed, >90% epithelializa-
tion, or when test or control treatments failed.

Nopost-op.clinical infections occurred in the groups treated with Single-
Enzyme or Multi-Enzyme solutions nor were acute inflammation or erythema
observed in any of the patients in these two groups. 18 wounds were healed
within 10 days’ treatment. No adverse reactions were observed.

In the control group 4 patients developed severe invasive infections and

additional 2 patients had acute inflammation. Erythema, swelling and painwere
frequent observations in this group. 14 wounds were healed within 10 days’
treatment. ee

A suitable dose range for this indication is 0.01 to 100, preferably 1 to
25 mg per 100 cm”.

Example 10 - Urinary bladder and urethra infections

12 patients, only females, with painful urinary infections were included in

this study. Lyophilized white powder without preservatives or anti-microbial
additives. Multi-Enzyme preparation: 6 ampoules to be reconstituted in 50 ml
saline to a final concentration of 3 Casein-Units/ml solution.

. First discharge of urine from all patients was very turbid and second
discharge was clear to weakly turbid.

Pain relief was instant and improved ability to retain urine was obvious

after two days treatments. MO-samples confirmed no bacteria after 4 days’
treatment andall treatments were terminatedafter 4 days. No adverse reactions
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were observed.

The results are summarized in Figures 9 and 10. The average MO-status

values are shown in Table 2.

Table 2

Average MO-status on 4 days treatment

with Krill Multi-Enzyme preparation

MO-status MO-status MO-status

Before treatment Day 2 Day 4

1.4 x 104 4.3 x 10° <1.0 x 107

100% 31% <1%

It appears from the above Example that urinary bladder and urethra

infections responded very well to instillation treatment, twice daily. After 2 days’

treatment the acute signs of infection and inflammation had disappeared and

after 4 days’ treatmentall patients were free from symptoms.

A suitabie dose rangefor this indication is 0.1 to 200, preferably 1 to 50 mg

per treatment.

Clinical Examples - Inflammations

_Inflammations is a common feature in most of the studies and the reduc-

tion of inflammation wassimilar in all indications. In 3 to 4 days inflammations

were reduced to acceptable levels for a sound healing process. In the prophylactic

study of post-op. wounds (Example 9) no inflammation occurred in the test

groups. Cf. also Example 3 (acute or chronic gum infections/inflammations).

Example 11 - Inflamed horse joints

16 lame trotters with inflamed foreleg knees were included in this study.

Lyophilized white powder without preservatives or anti-microbial additives. Multi-

Enzyme preparation: 1 ampoulesto be reconstituted in 10 ml Waterfor Injection

to a final concentration of 2.5 Casein-Units/mi solution.

2 ml of Test Solution were injected into the painful joint on Day 1, 2, 4 and

7. After injections the horses were observed for any instant adverse reactions or

deteriorations in general conditions. The clinical parameters were observed once
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daily.

9 cases responded with a quick pain relief, 30 minutes to 2 hours after the

first treatment, 4 more cases within 6 hours and 2 more cases within 2 hours

after the secondinjection. 1 case showedpain relief after the third injection and

this case had an extreme swelling over the knee.

Heat and swelling were reduced rapidly and no signs ofinflammation could

be observed after two daysfor 15 of the included cases. No adverse reactions were
observed.

The results are summarized in Figure 11.

It appears from the above Example that acute arthritis in race horses can

be treated with intraarticular injections in a sequence treatmentof 4 injections

over 7 days. The clinical signs of inflammation were rapidly reduced and heat and

swelling faded away within 2 days. One week post-treatment the horses were

back on easy training.

A suitable dose range for this indication is 0.1 to 200, preferably 1 to 50 mg

per treatment.

Clinical Examples 12-16 - Dead and Divergent Cells

Cf. also Examples 3, 4, 5 and 10.

Example 12 - Necrotic post-operative wounds

15 patients with necrotic wounds were treated with Single-Enzyme

preparations from krill. Lyophilized white powder without preservativesor anti-

microbial additives. To be reconstituted in 5 mi saline. Single-Enzyme prepara-

tion: 3 Casein-Units/ml.

Normal rinsing and wound ‘toilet was.performed prior to applying the |
Single-Enzyme. Twice daily an ampoule was diluted in 5 ml saline and poured
onto a gauze dressing which covered the wound completely. The drained gauze

was fixed to the wound bya self-adhesive semi-occlusive dressing. At every

change of dressing the wound was visually inspected for erythema, oedema,

bleeding, swelling, heat, exudation, pus, necrotic tissue, pain, smell, possible
adverse reactions and general status of patient. The treatment was terminated
whenall necroses,fibrin, pus and blood clots were decomposed but for no longer

than 7 days.

This patient material was heterogeneous with respect to the ethiology of
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the wounds, i.e. scheduled operations, traumas, burns, shots and diabetes
patients. All patients were treated poly-clinically twice a day. No adverse reaction

were observed from the test preparations.

The results are summarized in Figure 12.

As can be seen from the above, necroses, fibrin, pus, blood clots, and
plaques were effectively decomposed within a week and some wounds healed

within a week. Burns, shots, and post-op. wounds in diabetes-patient initially
showedvery poor efficacy but at termination of the study, 7 days, the necroses

were completely decomposed from underneath and what remained wasonly the
top surfaces of the necroses, like a lid, and the wounds werepartially healed
within a week.

A suitable dose range for this indication is 0.01 to 100, preferably 1 to
25 mg per 100 cm”.

Example 13 - Decomposition of scar formation and keloids

The purposeof this study.was to investigate the decomposingefficacy and
usefulness of Multi-Protein preparation from Krill as an alternative to surgical
revision. Lyophilized white powder without preservatives or anti-microbial

additives. Multi-Protein with endo- and exopeptidase activities: 1 ampoule to be
reconstituted in 5 ml Water for Injection to a final concentration of 5 Casein-
Units/ml.

For every centimeterofthe scar/keloid 0.2 ml ofMulti-Protein solution was

injected to a maximum volume of 1 ml per lesion and day. The procedure was

repeated once daily and the scar/keloid was inspected for erythema, swelling,
heat, bleeding, necroses and adverse reactions.

The treatment was terminated at 80% decomposition of scar/keloid but for

no longer than 7 days.

Multi-Protein preparation was injected once daily into 5 facial scar
formations and 3 keloid formations on hand and forearms.

Fibrinous scars were reduced to approx. 25% of their initial volumes and

collagenous keloids to approx. 70% after 7 days’ treatment. No adverse reactions

could be observed duringthis trial. |
As can be seen from the above intradermal and subcutaneous scar forma-

tions and keloids were decomposed to 75% resp. 30% after 7 days’ treatment with

intratissual injections. In cosmetic corrections of scars and keloids the decomposi-

tion must not be too quick and seldom more than 60-80% of the scars/keloids need
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to be removed for best results. The skin and underlying tissues need to adapt

slowly to the new situation if not other defects, such as wrinkles, shall occur.

A suitable dose rangefor this indication is 0.1 to 50, preferably 1 to 10 mg

per treatment.

Example 14 - Psoriasis and dry eczema .
Psoriasis plaques and dry eczema plaques were extremely easily decom-

posed with Hydrogel test preparations (Single-Enzyme) under semi-occlusive

dressings. Within 24 hours the plaques were completely gone and the sensitive

skin, especially in psoriasis patients, did not show any additional inflammation,

irritation, or pain. On the contrary, the affected skin areas showedless inflamma-

tion after treatment but most of all the accessibility of steroid creams was

improved when plaques were gone and muchbetter effects could be observed from

those preparations.

A suitable dose range for this indication is 0.01 to 100, preferably 1 to

25 mg per 100 cm.

Example 15 - Dental plaque in dogs

The purpose of this study was to investigate the decomposingefficacy and

usefulness of Multi-Protein preparation from Krill on dental plaque in a dog

model. Lyophilized white powder without preservatives or anti-microbial addi-

tives. Multi-Protein with endo- and exopeptidase activities: 1 ampoule to be
reconstituted in 5 ml of saline to a final concentration of 5 Casein-Units/ml.

The content from a freshly prepared ampoule wascarefully painted over

teeth and gingiva. The tongue wasfixated for minimum 2 minutes and food and

- beverage were not allowed for 2 hours post-treatment. The treatment was

repeated twice daily until all plaque was completely decomposed. The dogs were

inspected for status of plaque, saliva secretion and adverse reactions once daily.

8 beagles with abnormal plaque formation due to special feeding and

housing were included in this study. After 4 days all signs of plaque were gone

and the study was terminated. No adverse reactions could be observed.

A suitable dose range for this indication is 0.1 to 100, preferably 1 to 35 mg
per treatment.

Example 16 - Human dental plaque

The purpose of this study wasto investigate the decomposingefficacy and
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usefulness of Multi-Protein preparation from Krill on dental plaque. Lyophilized

white powder without preservatives or anti-microbial additives. Multi-Protein

with endo- and exopeptidase activities: 1 ampoule to be reconstituted in 5 ml of

saline to a final concentration of 5 Casein-Units/ml.

An ampoule of Multi-Protein solution was prepared before each treatment

and the mouth cavity was rinsed for 5 minutes. Food and beverage were not
allowed for 2 hours post-treatment. The treatment was repeated twice daily and

the patients were inspected once daily for plaque, saliva secretion, dryness, and

adverse reactions. The patients were not allowed to brush their teeth during on-

going study.

The treatment was terminated whenall signs of plaque were gone but for

no longer than 7 days.

2 hoursafter thefirst treatmentall patients experienced a soft and smooth
sense overtheteeth andall patients believed the plaque was completely decompo-

sed. Visual inspection showed remnants of plaque. 2 hours after the third

treatment all signs of plaque were gone and treatments were terminated. No

adverse reactions could be observed.

A suitable dose rangefor this indication is 0.1 to 100, preferably 1 to 35 mg

per treatment.

Example 17 - Opportunistic Infections

These types of infections are developed in patients with totally suppressed

immune system, caused by cancer, AIDS, immune suppressing drugs,irradiation,

etc. Pathogenic microbial strains, and normally non-pathogenic strains may turn

pathogenic, cause severe infections thatfinally lead to general sepsis which is the

actual cause of death of patients suffering from these conditions.

Three patients, 2 patients in uterine cancer in stage IV and 1 patient with

irradiation wound, with opportunistic infections in non-healing post-op. wounds

were treated twice daily with drained dressings. After 12, 14 and 17 days the

wounds had healed. |

A suitable dose range for this indication is 0.01 to 100, preferably 1 to

25 mg per 100 cm”.

Clinical Examples 18-19 - Eye Diseases

Example 18 - Gray cataract on dog

The purpose of the study was to investigate the efficacy and usefulness of
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Single-Protein and Multi-Protein preparations from Krill on gray cataract in dog.

Lyophilized white powder without preservatives or anti-microbial additives.

Single-Protein with both endo- and exopeptidase activities: 1 ampoule to be

reconstituted in 5 ml of Water for Injection to a final concentration of 3 Casein-

Units/ml. Multi-Protein with a mixture of endo- and exopeptidase activities: 1

ampoule to be reconstituted in 5 ml ofWaterfor Injection to a final concentration
of 5 Casein-Units/ml.

The right eye was treated with 2 drops, approx. 0.4 ml, of Multi-Protein
solution. The procedure was repeated once daily and the dog was inspected for

changes in opacity and adverse reactions.

The treatment was terminated when the eye appeared clear by visual

inspection. The left eye was treated with Single-Protein solution according to an

identical procedure as for Multi-Protein solution.

The treatment was terminated when the eye appeared clear by visual

inspection.

After 5 days an obvious diminishing in the opacity could be noted in the

right eye and after 10 days the eye looked very clear and the treatment was

terminated.

Identical observations were made and treatment was terminated after 10

days also for the left eye. No adverse reactions were observed.

A suitable dose range for this indication is 0.01 to 50, preferably 0.1 to

5 mg per treatment.

Example 19 - Cataract of the eye

The purpose of the study was to investigate the efficacy and usefulness of

Multi-Protein preparation from Krill on gray cataract.

Multi-Protein with a mixture of endo- and exopeptidase activities, 2.5

Casein-units/ml, was dropped into the right eye every 3 days.

An old lady in her 80’s with day/night vision on one eye due to gray

cataract wastreated every three days with 0.4 ml, 1 Casein-Unit, ofMulti-Protein

preparation. After 5 treatments the study had to be terminated due to other

medical reasons but an obvious reduction in opacity was observed and the lady

reported improved vision on the affected eye. No irritation, pain or other discom-
fort could be observed during the treatment or 1 month post-treatment.

A suitable dose range for this indication is 0.01 to 50, preferably 0.1 to
5 mg per treatment.
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Clinical Examples - Pain

Pain is initially caused by the mechanical ruptureof tissues and the acute

pain sensation is fading away shortly after the trauma. A certain tenderness

remains throughoutthe early phases of the healing process. Infections and acute

inflammations may cause severe pain due to swelling of tissues, chemical

reactions, biochemical activities, forming of necrotic tissue, adhesions and scar

formations. The pain may remainfor a long time after terminated healing or even
be permanent.

Pain is a very subjective parameter and it is extremely hard to interrupt

clinically. By definition, pain is everything from light itching to severe disabling

pain. Patients suffering from severe pain have a tendencyofgrowing accustomed

to the pain and their acceptance level is continuously elevated.

Theonsetofpain reliefwas the quickest and mostobviouseffect of the test

preparations according to the invention. Pain relief was reported 20 minutes to
2 hours after the first application and in most cases the pain was reduced to a

mild level or only a tenderness after 2 days. Independentof indication, acute or

chronic pain, the patients reported an identical pattern of pain relief. Sense of
feeling and touch did not disappear from the treated areas.

Patients that did not experience any pain before treatment, reported a

smoothing and alleviating feeling after the first treatment, especially in treat-

ments of the eye and mouth-cavity. (Cf. the Examples above, pain is a parameter
in mostof these studies.)

In urinary bladder infections and gum infections the pain sensationsled to

physico-social disturbances of the patients. With the quick on-set of pain relief

from test preparation the patients regainedtheir ability ofconcentration and were

able to act as normal people within 2 days of treatment. (Compare Examples 3
and 10.)

The most objective scoring of pain sensation was performed in inflamed

horse joints where the pain sensation wasrelated to the time for supporting an

affected leg. The results are comparable to the general results of studies in

humans (compare Example 11).

A suitable dose range for this indication is 0.01 to 200, preferably 1 to

25 mg per treatment.
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Clinical Examples 20-40 - Various indications

Example 20 - Gastric ulcer

A man of 40 having recurring complaints characteristic of a mild form of

gastric ulcer was treated with acid-resistant gelatin capsules containing 5 mg
PHIM per capsule. He swallowed 1 capsule a day with a glass of water for 2

weeks. After about 4 days the stomach complaints disappeared and the stomach
worked quite perfectly with natural faeces and no painetc.

A 55 years old man havinggastric ulcer complaints constantly recurring for

20 years was treated with the same dosage as above. Already after a few day’s

treatment the complaints had disappeared and his stomach worked normally.

Gastric ulcer is an inflammatory process probably starting due to a

bacterial attack. First the intestinal mucosa is infected by the microbe and then

the condition transforms to an inflammation which soon is converted to an ulcer.

This means that there is a situation where the cells of the intestinal mucosa
becomedivergent. The situation is quite analogous to that of skin infections and

wounds; the difference between the skin and the intestinal mucosais the presence
in the intestinal mucosa of a cell system named Peyer's patch cell system
consisting of highly active B-cells, T-cells, etc. This system is regarded to be the
gateway to our autoimmunediseases. Owingto the fact that PHIM works in this

cell system and has the ability to remove divergent cells from the sensitive

mucosa layer, it should work, quite logically, also on autoimmunediseases like

Crohn’s disease, ulcerative colitis, rheumatoid arthritis, etc.

A suitable dose rangefor this indication is 0.5 to 300, preferably 1 to 50 mg
per treatment.

Example 21 - Treatment of wrinkled skin

Wrinkled skin to a major part is caused by free radicals crosslinking the
collagen. The formation of free radicals is caused by worned-out and dead cells
being an excellent growth medium for bacteria speeding up in turn the formation

of free radicals. By allowing PHIM to "eat" the dead cells and the bacteria, the
cause of wrinkles is removed.

A 33 years old woman wastreated each night for 60 days with a gauze
bandage moistened with a PHIM 106 solution. The total amount of PHIM 106
used each night was about 0.15 mg. The bandage was allowed to be in close

contact with the skin for 30 minutes.

By treating only the area below oneof the eyes, the other side was used as
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a control. Already after 15 day’s treatment one could observe a difference in the

elasticity of the skin and after totally 60 day’s treatment there was a visually

apparentdifference as regards wrinkles. The treated skin area was very soft and

elastic and the number and depth of the wrinkles had decreased considerably
compared to the untreated skin area. -

A suitable dose range for this indication is 0.01 to 100, preferably 1 to

25 mg per 100 cm”.

Example 22 - Polyps

A man of 62 havinga polyp in his anus was treated. The man had suffered

from the polyp for 3 years and had been treated by a physician. He had been

treated with different kinds of medicines but no improvement was observed.

He was treated with a gauze bandage containing about 5 mg of PHIM

dissolved in 5 mi of saline. The treatment was repeated totally 5 times. All

trouble disappeared and atthe next visit to the physician it was observed that the

polyp had disappeared. 8 months after the treatment, the man isstill free of

complaints.

A suitable dose range for this indication is 0.5 to 250, preferably 1 to 50 mg per

treatment.

Example 23 - Warts

A 35 years old man having a wart on his neck was treated for one week

with a plaster ("Hansaplast") containing a solution of PHIM 106, about 0.1 mg/-

plaster. The treatment was repeated each day during a week. After 1 week’s

treatment the wart had completely disppeared.

A suitable dose rangefor this indication is 0.5 to 250, preferably 1 to 50 mg

per treatment. |

Example 24 - Common cold

5 patients in the age of from 30 to 63 years were treated with PHIM 106

only a few hoursafter the outbreakofthe first cold symptoms. The treatment was

carried out with nasal sprays every 4 hour and with mouth washesevery 6 hour.
The dose used in the nasal spray treatment was about 0.1 mg in each nostril at

a time and in the mouth washing treatment about 1.5 mg/wash. When washing

the mouth the solution was kept in the mouth for about 2-4 minutes whereupon

the solution was swallowed. After 12 hours the common cold symptoms had
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disappeared and the patients were free of complaints.

A suitable dose rangefor this indication is 0.1 to 100, preferably 1 to 25 mg
per treatment. .

Example 25 - Haemophilus influenza
A woman of 34 had recurring sinusitis by infection of Haemophilus

influenza. A few hoursafter the appearance ofthe symptoms ofpressure and pain
in the nasal sinus, the mouth was washedfor 3 minutes with a solution of 2 mg
of PHIM 106 every two hourstotally 4 times and about 0.1 mg of PHIM 106 was

sprayed into each nostril. The spray treatment was repeated each three hoursfor

a total of 3 days. The pressure caused by the nasal sinus infection disappeared
already a few hours after the first treatment and the secretion from the nose

strongly increased. After 3 day’s total treatment the woman wasfree of com-

plaints.

A suitable dose rangefor this indication is 0.1 to 100, preferably 1 to 25 mg
per treatment.

Example 26 - Herpes Zoster

A 70 years old man having a very painful Herpes Zoster infection in his

face since 10 monthsback wastreated topically with a gauze bandage containing
about 1-2 mg of PHIM,every three days.

Already after the first treatment the itch was reduced and also the pain,
to disappear completely after 12 days. Owing to the infection, the man had had

difficulties in chewing owingto pain in the palate, but after 12 days he was able
to chew the food with no problems.

A suitable dose range for this indication is 0.01 to 100, preferably 1 to
25 mg per 100 cm”.

Example 27 - Herpes genitalis

A man of 62 having Herpes genitalis since 10 years back was treated. The

complaints recurred regularly every 4 month and during the time of acute
complaints the man abstained from sexual intercourse.

He was treated with a bandage soaked with a PHIM 106solution, about
3 mg/bandage. The treatment was repeated twice a day for 2 days. His complaints

disappeared already after the second treatment. Since the completion of the

treatment, the man has had no complaints during the last 10 months.
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A suitable dose range for this indication is 0.01 to 100, preferably 1 to

25 mg per treatment.

Example 28 - Hemorrhoids .
Two persons were treated for hemorrhoids, one man of 55 years and one

woman of 30 years. The woman had had complaints for about 3 years with pain
and minor bleedings. She was treated with dry PHIM 106 powder wrapped in
gauze bandage which was applied onto the area concerned. Each dose was about

5 mg. 5 treatments in total were needed before disappearence of the complaints.

She has been totally free of complaints for one year now.

The man had been troubled off and on during the last years. Six months

ago the complaints became acute with bleedings and very strong pain as a result

thereof. The man wastreated once with a gauze bandage soaked with about 4 mg
ofPHIM 106. The pain disappeared within about 20 minutes and after this single
treatment all complaints disappeared and have not recurred since then.

A suitable dose rangefor this indication is 0.5 to 250, preferably 1 to 50 mg
per treatment.

Example 29 - Tourist diarrhoea

A 41 years old man acutely developed food poisining (probably from
Staphylococcus) with diarrhoea and vomits. One hour after the man hadfallen ill

he wastretaed with 5 mg of PHIM 106 by keeping it in the mouth for about 3
minutes whereuponitwas slowly swallowed. This procedure wasrepeated 3 times

every second hour. After the fourth treatment the stomach pains had disappeared

and the vomits and the severe diarrhoeatotally ended.

A suitable dose rangefor this indication is 0.5 to 300, preferably 1 to 50 mg
per treatment.

Example 30 - Thin-hairness

2 men weretreated, 55 years old and 62 yearsold, respectively. They both

had suffered from thin-hairness for the last 10 years. The treatment wascarried

out by soaking the entire scalp with a solution of PHIM 106, totally about 5 mg

PHIM per treatment. In order to maintain the humidity in the scalp, it was
covered with a shower cap for 30 minutes. The treatment was repeated once a

week for about 3 months. After this time of treatment fresh hair began to grow
out.
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The reason for the good result seems to be that PHIM 106effectively

decomposes all dead and divergent cells being a good nutrient substrate for

bacteria. Said bacteria produce toxins whichlocally trigger the cells of the skin

layer to produce i.a. TNF, tumour necrosis factor, which in turn, when present in

large amounts, affects the hair growth negatively. By removing said dead and

divergent cells including bacteria also the microcirculation is affected in favour

of a renewal ofthe hair.

A suitable dose range for this indication is 0.01 to 100, preferably 1 to

25 mg per 100 cm”.

Example 31 - Acne

2 women, age 29 and 30 years, were treated for acne in the face. The

woman of 29 had severe complaints whereas the 30 years old woman had

moderate complaints, mainly in the forehead.

They were treated with about 0.1 mg PHIM 106 several times a dayfor 4-6

days. The effect was quite remarkable already after the first treatment and after

‘a few days of treatment the very infection had disappeared and the cure was
almost total. One week after the treatment only pigment traces were evident.

A suitable dose rangefor this indication is 0.01 to 50, preferably 1 to 10 mg

per treatment.

Example 32 - Bronchitis

A 55 years old man had relatively bad bronchitis complaints. The com-

plaints manifested themselves in the form of respiration complaints,difficulty to

walk longer distances than 100 meters without a break and severe tiredness as

well as annoying hacking cough.

The cause of the bronchitis was considered by the physician to be a
Mycoplasma infection which occurred 3 years earlier and which in spite of
antibiotic treatment developedresistance. The infection also led to the formation

of waterin the pleura which wasverified by X-ray examination.

The patient was treated with mouth washes, about 4 mg PHIM 106 each

time. The PHIM solution was kept in the mouth for about 4 minutes and thenit

was slowly swallowed. This treatment was repeated during the first two weeks
every second day. During this time also small amounts of PHIM 106 were

inhalated.

During the first two weeks no improvement was observed but after two
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weeks’ treatment the lymph gland on theleft side of the neck swelled resulting
in pain. During this time the treatment was continued about 3 times. After about

1.5 weeks all problems regarding the lymph gland had disappeared and the

bronchitis complaints of the patient began to subside. After further 3 weeks’
treatment with mouth washes every fourth day the bronchitis complaint had

completely disappeared.

After this total treatment extending over 6.5 weeks the patient had
recovered completely and after a short time he could walk 5 kilometers with no

problems.

A suitable dose rangefor this indication is 0.1 to 100, preferably 1 to 25 mg

per treatment.

Example 33 - Prostatitis

A man of 52 years suffered from prostatitis complaints each winter since

the age of 20. During the last 4 years said complaints became more acute

resulting in extremely severe abdominal pain. In every acute phase he was
treated with different kinds of antibiotics but as soon as the antibiotic treatment

was completed, the complaints recurred within some week. At such a recurring
prostatitis problem ofmild type, the man received acid-resistant capsules contain-

ing PHIM 106; about 5 mg/capsule. He took 2 capsules/day for one week totally.

All symptoms disappeared and the man has hadno single recurrence during the
last 12 months.

A suitable dose range for this indication is 0.5 to 300, preferably 1 to 50 mg
per treatment.

Example 34 - Resistant Strain of Mycoplasma Infection

A 55 years old man having a resistant strain of Mycoplasma wastreated.

The man fell ill acutely 3 years ago and was treated with different kinds of

antibiotics, but owing to underdosing a resistant form developed. Some weeks

after the infection the man contracted high fever with a very severe cough as a

result and in X-ray examination water in the pleura was observed.

The complaints ofthe man manifested themselvesin the form ofrespiration
complaints, difficulty to walk longer distances than 100 meter without a break

and severe tiredness as well as annoying hacking cough.

The patient was treated with mouth washes, about 4 mg PHIM 106 each

time. The PHIM solution was kept in the mouth for about 4 minutes and thenit
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was slowly swallowed. This treatment was repeated during the first two weeks

every second day. During this time also small amounts of PHIM 106 were

inhalated.

During the first two weeks no improvement was observed but after two

weeks’ treatment the lymph gland on theleft side of the neck swelled resulting
in pain. During this time the treatment was continued about 3 times. After about

1.5 weeks all problems regarding the lymph nodes had disappearedand the

bronchitis complaints of the patient began to subside. After further 3 weeks’ |

treatment with mouth washes every fourth day the bronchitis complaint had

completely disappeared.

After this total treatment extending over 6.5 weeks the patient had

recovered completely and after a short time he could walk 5 kilometers with no

problems.

A suitable dose range for this indication is 0.1 to 100, preferably 1 to 25 mg

per treatment.

Example 35 - Mastitis in human

A woman,28 years old, got very severe galactostasis complaints already 3

days after delivery manifesting themselvesin lactiferous glands hard as stone and

an intense pain. These complaints set in already halfan hour after breast-feeding.

She was treated at the Academic Hospital in Uppsala, Sweden, with various
methods available, but nothing helped.

A solution of about 0.1 mg PHIM 106 was dropped onto the nipple of the

woman whenthe intense pain began. All pains disappeared within about 15

minutes and after about 45 minutes the hard lactiferous glands had becomesoft.

This treatment was repeated after each breast-feeding for more than 3
‘months. In order to check whether the treatment was needed all the time, the
woman sometimesrefrained from treatmentdirectly after breast-feeding before

onset of the pain. At each occasion this check was made the intense pains and the

hard lactiferous glands recurred.

A suitable dose range for this indication is 0.01 to 25, preferably 0.1 to

5 mg per treatment.

Example 36 - Allergic Itch

A woman, age 28, got allergic problems in the form of intense itch with
nettle rashis above one of the knees and also on and below the chin. The rash
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looked like white, somewhat spread elevations on the knee whereas the chin was

totally spotted with small rash of the same colour as the skin.

A gauze bandage was wetted with PHIM 106 solution, about 2 mg. The

gauze was attached above the rash on the area above the knee. After 10 minutes

the gauze bandage was removed. 45 minuteslater the itch began to fade out and

had completely disappeared after 1.5 hours. The white elevations had also
disappeared and the nettle rash had faded. .

24 hours later the area under and on the chin was treated. This area now

itched intensively and was more irritated than before owing to the woman’s

scratching.

Directly upon application of the gauze bandage with the PHIM solution, the

itch increased and the gauze bandage was removed after 7 minutes owing to a
very intense itch. During a period of 1.5 hours the itch declined and completely

disappeared 1.45 hourslater.

No problems whatsoever were observed neither on the area at the knee nor

in the face after 48 and 24 hours, respectively.
A suitable dose range for this indication is 0.01 to 100, preferably 1-25 mg

per 100 em”.

Example 37 - Anti-adhesion of tendon to sheath

The purpose of the study wasto investigate the anti-adhesion properties

of Multi-Protein from Krill in healing of ruptured Achilles tendon in rabbits. The

left Achilles tendon of two rabbits was ruptured and immediately sutured in a

split/overlapping technique enabling a non-immobilized left leg post-op.

On Day5 post-op. there was an evident adhesion between the tendon and

the sheath and 1 mg (0.25 ml) of the Multi-Protein wasinjected interstitially in

the sheath on Day 5 and repeated on Day 7 and 9 post-op. 24 hoursafter the first

injection there wasno evident adhesion between tendon and sheath and again the

tendon glided freely in the sheath. Six weeks post-op. the adhesion had not

recurred.

Eight months post-op. the animals were sacrificed and the tendons were

macroscopically inspected for adhesions, surplus of fibrin and collagen. The

tendons and sheaths had healed ‘separately and no signs of adhesions could be
observed. The tensile strength of the operated left leg tendons were compared to

the unoperated right leg tendons and nodifference in tensile strength could be
detected.
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Multi-Protein specifically decomposes the surplusoffibrin withoutaffecting
the fibrin need for a proper healing of tendon and sheath, respectively.

A suitable dose rangefor this indication is 0.1 to 100, preferably 1 to 10 mg
per treatment.

Example 38 - Detachment of adhered wrist

The purpose of the study wasto investigate the efficacy of Multi-Protein in

the decomposition of fibrinous tissue in wrists with reduced mobility.
A womanin her 40’s suffered fromastiffwrist due to a long immobilisation

of the joint with hard plaster after a complicated fracture of the arm, 25% of
normal mobility.

Despite a training programmethe mobility of the affected joint improved
poorly and the diagnos was fixation dueto fibrin coating inside the joint.

Multi-Protein was injected, 2 mg (0.5 ml), intraarticularily for totally 4
times, 3 days apart. The mobility improved successively over 14 days to 50-60%
mobility. This woman recovered a mobility to 70-80% after 4 months on training.

No adverse reactions were observed.

A suitable dose rangefor this indication is 0.1 to 100, preferably 1 to 10 mg
per treatment.

Example 39 - Anti-thrombolytic/anti-embolic properties of Single-Protein |
The purpose of the study wasto investigate the efficacy of Single-Protein

from Krill in the treatment of thrombi and emboli.

The thrombi were caused byanartifical stasis of the main ear veintill a

proper thrombushad developed. Single-Protein was injected, 0.5 mg (0.2 ml), into
vein in the direction towards the thrombus, 2 cm from the ischemic area. Within

30 minutes the thrombus was completely dissolved and the blood had free

passage. Small necroses developed in the area but these were resorbed within 7

days.

In the control animals the ischemic area turnedtotally necrotic within 4-5
days.

A suitable dose rangefor this indication is 0.1 to 200, preferably 1 to 10 mg
per treatment.

Example 40 - Treatment of Glaucoma

The purpose of the study wasto investigate the efficacy ofMulti-Protein in
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the treatment of increased intraocular pressure.

A man, age 74, experienced a slight pain/discomfort in the right eye and it

was found that he suffered from an increased intraocular pressure. At check-ups

it was established that the increase of pressure was permanent and not caused

by acute reasons.

Every fourday 0.1 mg of Multi-Protein was droppedinto the affected eye

for totally three times. Two weeks post-treatment the intraocular pressure was
normal andstill 4 months post-treatment the pressure was normal.

The man experienced an immediate pain relief, within 20 minuts, at the
first treatment.

No adverse reactions were observed.

A suitable dose range for this indication is 0.01 to 50, preferably 0.1 to

5 mg per treatment.

Example 41 - Anti-viral effect on HIV-contaminated cell lines, in vitro
This study wascarried out at the Swedish National Bacterological Labora-

tory (SBL). Multi-Protein was compared to AZT and Foscarnet. All preparations

were tested at dilutions from undiluted to 10° (highest concentration for Multi-
Protein was 5 mg/ml). The preparations were added to the cell linjes, HIV-I

infected to 40-60%, under identical and standardized conditions.

At low dilutions of AZT and Foscarnet, all cells in the cultures were

attacked and killed. Only dead and collapsed cells were detected in these cultures.

Multi-Protein, at low dilutions, shows inhibiting effect on the virus. In the

cultures 40-60%, identical to the initial values in resp. culture, of the cells were

attacked and they were detached from surface. These attacked cells showed

morphological changes and the virus was unable to proliferate. The uninfected cell

in the Multi-Protein group were not attacked, neither by the Multi-Protein nor by

liberated viruses from attacked cells; they stuck to the surface and showed no

signs of morphological changes.

Thus, it is shown that Multi-Protein from Krill may distinguish between

healthy and divergentcells, such as viral host cells, and may specifically recog-

nize, entrap and destroy only the divergent matters without causing harm to the
healthy cells. :

A suitable dose range for this indication is 1 to 500, preferably 10 to

300 mg per treatment. |
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Inhibiting efficacy - Trial 1

Virus (IC50) Cell viability (tox.)

(HIV-1, strain HTLV ITIB moi0.4)

Multi-Protein 200 100 (deformedcells)

AZT 100 100

Foscarnet 200 100

Control: 50% infected cells. Cell toxicity and percentageofinfected cells measured
by immunofluorescence.

Inhibiting efficacy - Trial 2
 Virus (IC50) Cell viability (tox.)

(HIV-1, strain HTLV IIIB moi 0.2)

Multi-Protein 200-400. 100-200 (deformed cells)
AZT 100 100
Foscarnet 100 100

Control: 50% infected cells. Cell toxicity and percentage ofinfected cells measured

by immunofluorescence.

Example 42 - Athlet’s foot (Epidermophytosis)

The purpose wasto study the effectiveness and usefulness ofMulti-Protein

in epidermophytosis of the foot. ,

41 patients with fungous infections were included in this study, treated

once a day with a Multi-Protein foot bath, 5 cu/ml, for 30 minutes for 3 days and

with Hydrogel, 5 cu/ml, overnight, for maximum 7 days.

The pain reliefwas instant in many patients and totally gone within 2 days

for others. Plaques over open surfaces, in cracks and under nails were easily

removed andall signs of plaque, smell and infections were gone after three days.

A suitable dose range for this indication is 0.01 to 100, preferably 1 to

25 mg per 100 cm”.

Example 43 - Eczema infections

The purpose wasto study the effectiveness and usefulness ofMulti-Protein

in eczematous seborrheic and psoriasis infections.

Fourty patients were treated once to twice daily with Multi-Protein
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Hydrogel, 2.5 cu/ml.

Patients with dry eczema/plaque showed no signs of inflammation or

infection after 2-4 treatments, 1-2 days. The fatty type of seborrheic plaques

disappeared after 6-9 days, though the inflammations/infections had vanished

within the initial 2-4 days. ~

Patients with psoriasis plaque experienced an improved efficacy from their
normal steroid creams, probably due to the effective removal of the plaque by

Multi-Protein which resulted in better access of the steroids into the skin.

A suitable dose range for this indication is 0.01 to 100, preferably 1 to

25 mg per 100 cm”,

Example 44 - Prepuce infection

The purpose was to studythe effectiveness and usefulness of Multi-protein

in prepuce infections in infants.

Two infants, 4 resp. 6 weeks old, were treated twice daily with 1 cu/ml,

Multi-Protein solution. Approx. 10 ml of the solution was flushed under the

prepuce morning and evening, using a standard syringe with a soft catheter. After

3 days both the infants were free from symptoms and the infections did not recur

within a 2 months’ follow-up.

A suitable dose range for this indication is 0.01 to 100, preferably to 1 to

25 mg per treatment.

Example 45 - Prepuce infections in dogs

The purpose wasto study the effectiveness and usefulness ofMulti-Protein

in prepuce infections in dogs.

Six dogs were flushed under the prepuce once daily with the Multi-protein

solution, 1 cu/ml. 10 ml of the Multi-Protein solution were sucked into a standard

disposable syringe. A soft silicone catheter was attached to the syringe and the
catheter was inserted under the prepuce and the area wasslowly flushed. Approx.

1 ml of the solution was kept under the prepuce for minimum 2 minutes and the

dogs were kept from licking the area for 30 minutes.
The purulent exudation stopped within 2 days in all the cases andall signs

of infection and inflammation were gone within 4 days.
A suitable dose rangefor this indication is 0.1 to 100, preferably 1 to 25 mg

per treatment.
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Example 46 - General purpose eye drops

The purpose wasto study the effectiveness andusefulness ofMulti-Protein

in "tired and irritated" eyes but without any signs of clinical inflammation or

infection.

Twelve patients with no record of eye diseases, allergic reactions to air

pollutants or eye infections/inflammation were treated ad_hoc for "tired and

irritated eyes”. 2 drops ofMulti-protein solution, 0.1 cu/ml, were dropped into the

eyes whenever needed.

All patients experienced an immediate alleviation of tension/weak pain,

within 30 minutes. No one reported any changein light sensitivity, focusing or

any dilatation of the pupils. Sometimes a transitory dryness was experienced.

Noirritation, increase in lacrimal secretion or other adverse reaction was

observed.

A suitable dose range for this indication is 0.01 to 50, preferably 0.1 to

5 mg per treatment.

Example 47 - Abscesses in calves

The purpose wasto study theeffectiveness and usefulness ofMulti-protein

in abscesses in calves, using Multi-Protein solution, 5 cu/ml.

Two calves with abscesses, approx. size of 25 to 40 ml, on the neck, formed

after injection with Calcium solution, were treated once daily. 10 ml of the Multi-

Protein solution were instillated through a drainage tube and kept in place for

min. 4 hours. Then the tube was openend andleft so till the next treatment.

After the third treatment the drainage fluid was clear and after the sixth

treatment the tubes were removed. The "pockets" healed completely after 9 resp.

12 days.

A suitable dose rangefor this indication is 0.1 to 200, preferably 1 to 20 mg

per treatment.

Example 48 - Boils in dogs

The purpose wasto studytheeffectiveness and usefulness ofMulti-Protein

in infected boils on the pawsof dogs.

Three boxers with painful, infected and excudating/bleeding boils between
the toes were treated twice daily with Multi-Protein solutions, 5 cu/ml.

A gauze was drained with 2 ml of the solution and then applied over the

boil. The paw was bandaged to keep the gauze fixed and a rubber boot was used
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for protection.

An obvious pain relief could be observed after 1 day and the purulent

exudation/bleeding stopped within 2 days. After 5-7 days’ treatment only slight

signs of inflammation could be observed and after 11-15 daysall signs of the boils

were gone and the dogs could move aroundfreely. ~
A suitable dose rangefor this indication is 0.1 to 100, preferably 1 to 25 mg

per treatment. |

Doses for various indications

Figure 13 shows the Dose-Response curve for one specific indication,

namely burns, and shows the percentage efficacy, expressed as antimicrobial

activity, as a function of the amount of PHIM in mgper 100 cm” of wound area.
An almost 100% efficacy is reached at a dose of about 2 mg of PHIM per 100 em”
wound area. The Dose-Response curve shown would be representative also for

other applications.

Figure 14 shows Dose-Range intervals for PHIM, i.e. used doses for

reaching 100% efficacy, defined as cured patients, for various indications. The

efficacy is plotted against the amount of PHIM in mg per 100 cm” ofafflicted
area. The approximate dose ranges are (mg PHIM/100 cmafflicted area):
- eye infections 0.5-0.8

- inflammations 0.1-15

- viral infections 0.1-1

- fungousinfections 1-15 |

- bacterial infections 0.5-25

- pain relief 0.1-25

Figure 15 showsthe maximal accumulated amount per kg body weight of
PHIM to reach a cure,i.e. the clinical end-point, for various indications. The

approximate maximal amounts for various indications are (mg PHIM/kg body

weight):

- eye infections 1

- topical wound infections 5

- urethra infections 9
- fungus infections a)

- Herpes simplex infections 5

- fatty skin plaques 18

- full thickness burns 20
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- opportunistic infections 28

Figure 16 shows the minimal accumulated amount per kg body weightof

PHIM to reach a cure for various indications. The approximate minimal amounts

for various indications are (mg PHIM/kg body weight):

- eye infections <1

- topical woundinfections 3

- urethra infections 7

- fungus infections 3

- Herpes simplex infections 4

- fatty skin plaques 13

- full thickness burns 13

- opportunistic infections 15

Conclusions of the Clinical Examples 1 to 51

Single-Protein and Multi-Protein preparations according to the invention

present a total range of actions that seem to resemble the modeof action of

phagocytizingcells.

Noclinical limitations or drawbacks could be established from the investi-

gated indications. On the contrary, the preparations exhibit good efficacy in

clinical situations where the natural immune defence was not responding,e.g.

wounds in stasis, and where the immunedefence was completely suppressed,e.g.

opportunistic infections.

Adverse Reactions

No adverse reactions were observed in any of the many patients included

in the above reported studies. Patients suffering from poly-allergies, sead food

allergies, sensitive skin, dry eyes and patients with known suppressed resp.
hyperactive immune system have been included in studies or tested separately

without exhibiting any signs of adverse reactions.

It has been shown that the claimed Multi-Protein and Single-Protein

preparations are atoxic.

Based on these full and preliminary clinical investigations, it can also
reasonably be concluded that the inventive substanses and compositions would

be effective as a cure of a very great numberof other diseases and conditions,

where the immune system is responding, such as glaucoma; trachoma; cancer;
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AIDS/HIV; autoimmune disease such as Rheumatoid arthritis, Crohn’s disease,

multiple sclerosis, ulcerative colitis; diseases such as cholera, leprocy, malaria,

hepatitis, typhoid fever; sepsis; transplantation oforgans andgrafts (prophylaxis).

techniques; cosmetics.

Clinical Example 49 - Cancer

This study wascarried out by Prof. Takashi Makita, YamaguchiUniversity,
Japan.

Background

Cancer diseases are very complex and consist of many different diseases.

The complexity is increasing when the tumours are growing and the primary

tumour is spreading metastasis to other organs as well as into the lymphnodes.

Additional to the increasing burden of the tumours are the opportunistic infec-

tions, which occur partly as a result of a depressed immune defence system,

caused by the tumouritself, but also as a result of the conventional treatment

with chemotherapy, which is the most common treatment used todayfor treat-
ment of cancer.

Manydifferent problems are connected with the use of traditional chemo-

therapy. The major problem is that anticancer drugs do not have the properties

to distinguish between healthy tissue cells vs cancer cells. This is the most

serious problem, because the white blood cells needed for the immunedefence are

destroyed by the chemotherapy treatment. Consequently,it is not possible to treat

cancer patients in an optimal way.

The depressed immunedefence results in increased tumour burden as well

as uncontrollable opportunistic infections. The combinationoflimited possibilities

for optical treatment and opportunistic infections, decrease the quality oflife of

the patients who are suffering from cancer diseases. There are very few well

controlled studies in humans and in general the efficacy is normally around 20-

25%, depending on the type of cancer.

In a well controlled phase II study performed in Japanin patients suffering

from primary and secondary liver cancer; the response rate (CR and PR) was 9.5%

for Adriamycin and 20% for Mitomycin C. See T. Taguchiet al, Regional Cancer
Treatment (1992) 4:161-165.

In animalstudies theefficacy is normally higher dependingonthefact that

higher doses of anticancer drugs are given compared with treatment of human
patients, because adverse reactions are very difficult to study in animal models,
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with the exception of objective parameters. It is also very difficult to compare

historical data.

However, Cisplatin has been used in rats with implanted Yoshida Sarcoma

and tumour cells have been removed from the tumour and cultured with the

purpose to study surviving cells, the result being that 53% of the cells are not

killed by Cisplatin. See K.R. Harp et al, Antitumor, Toxic and Biochemical
Properties of Cisplatin.

Similar experiments have been performed with Mitomycin C in doses up

to 0.5 mg/kg. In that case the efficacy for non-resistant Yoshida Sarcoma was

almost 100%, calculated as 30 days of survival of the rats. The dose of 0.5 mg/kg

used in rats is impossible to use in human because of severe adverse reaction

such as bone morrow depression, which is lethal for the patients. Yoshida

Sarcoma easily becomesresistant to Mitomycin C and in that case noeffects could

be detected despite the high dose of 0.5 mg/kg or even higher doses.

The side effect profile with the mentioned dose level as well as lower doses

includesloss ofbody weight, hairloss, decreased leucocytes and chronic diarrhoea.

See Mitomycin C, Kyowo Hakko Ltd., Tokyo, Japan. Anticancer agents as

Adriamycin, Cisplatin, Mitomycin C etc., are very toxic and can be used only for
intra-venous andintra-arterial administration.

Furthermore, the tumourcells very often develop resistance to the anti-

cancer agents in a similar way as bacteria do develop resistance to antibiotics.

The developmentof resistance is a severe drawback for curable treatment.

Summary of test procedure and results

The purpose of the study was to investigate the efficacy and usefulness of

PHIM 106 on treatment of Yoshida Sarcomain rats.

PHIM 106 was injected in three different routes, intraperitoneally (i.p.),

intratumorally (i.t.) and subcutaneously (s.c.) to white Wistar rats with implanted

Yoshida Sarcoma. PHIM 106 wasused asa single injection of 5 mg/kg i.p., i.t. and

s.c. and as repeated doses of 1.25 mg/kg s.c. twice a day during 7 days, 5 mg/kg

s.c. every second dayfor a total of4 injections, and 12.5 mg/kg s.c. every second

day for a total of 4 injections. ,
The treatment was started when the size of the implanted tumour was 10

mm x 10 mm. |

The rats were sacrificed 7 days after finished injection. The size of the
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tumours was measured and compared with the untreated control rats..

The reduction of the size of the tumour was 46% in rats treated i.t. with a

single dose, 56% in rats treated s.c. with a single dose and 49% in ratstreated i.p.

In the group treated with repeated doses of 1.25 mg/kg twice a day during

7 days s.c. the efficacy was 72%.

In the groups receiving 5 mg/kg and 12.5 mg/kg s.c. every second dayfor

a total of 4 injections, the tumour responses were 53% and 69% respectively.

One rat in the group receiving 12.5 mg/kg had negative tumour growth.

The degree of metastasis in the treatment groups was very small comparedto the

control rats.

The treated rats showed normal behavior regarding drinking and eating,

in contrast to the control rats. No adverse reactions could be observed duringthis

trial.

Description of PHIM 106

As explained above, PHIM 106 is an abbreviation for proteins having

enzymatic properties and originating from marine sources, in the below tests from

antarctic krill. According to the invention fundamental new properties have been

discovered of these proteins. The hypothesis is that the proteinsfirst recognize

sick and divergent cells as well as microbes and then destroy the target cells by

the enzymatic properties. Nothing happens with the healthy tissue cells. _
The mechanism behindthe sharp selectivity is under investigation, but the

working hypothesis is that the proteins are capable of reacting on the same

signals as our own immune defence system, and attack all foreign invaders as

well as divergent cells.

Cancer cells are divergent in the sense that they express fragments of

tumour proteins on the cell surface and they will be recognized as divergent by

the immune defence system compared with healthytissuecells.

PHIM 106hasbeen used in open humanstudies in more than 400 patients

without any kind ofside effects.

In animal no toxicity can be detected. Up to 5 g of PHIM 106/kg body

weight of rats has been injected i.v. without any sign oftoxicity.

As PHIM 106 consists of proteins with a size of 24-34,000 Daltons and

origin from marine sources formation of antibodies would be expected, but no

formation of antibodies could be detected when rabbits and guinea pigs were

immunized.
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Materials and methods

Aim of study

To investigate in small comparative studies the routes of administration,
the sequence between the injections and a dose response curve and an overall

usefulness of PHIM 106 using white Wistar rats with implanted Yoshida

Sarcoma. |
A second objective was also to study the targeting properties of PHIM 106

by using it for treatment of the tumour from the veins as well as from the

lymphatic vessels.

Designofthestudy

Comparative study with injection ofPHIM 106as a single injection i.p.,i.t.,

s.c., repeated doses every two day and a total of 4 injections s.c. The control

groups was untreated. The treatment was started when the implanted tumour

cells had a size of about 10 mm x 10 mm.

The rats were sacrificed 7 days after the treatment was finished and the

size ofthe tumour were measured. Histopathological examination was performed.

Formulation of PHIM 106

Lyophilized white powder without preservatives or antimicrobial additives.

The white powder was reconstituted in Saline for injection to a final

concentration of 5 mg/ml] solution.

Procedure

1x 10* Yoshida Sarcomacells were implanted subcutaneously on the back
of white Wistar rats. The treatment of the rats started when the size of the

tumours was 10 mm x 10 mm.

PHIM 106 was injected in three different routes, intraperitoneal (i.p.),

intratumoral (i.t.) and subcutaneously (s.c.) about 3-5 cm from the tumourin the

healthy part of the skin.

The animals were divided into the following 7 groups.

Group 1. The control group of 11rats without treatment.
Group 2. 5 rats treated with a single injection of 5 mg PHIM 106/kgdirectly

into the center of the tumour(i.t.).

Group 3. Treated with a single injection of 5 mg PHIM 106/kg subcutaneously

(s.c.).
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Group 4. 1 rat treated intraperitoneally (i.p.) with a single injection of 5 mg

PHIM 106/kg.

Group 5. 3 rats treated subcutaneously (s.c.) with 1.25 mg PHIM 106/kg twice

a day during 7 days.

Group 6. 5 rats treated subcutaneously (s.c.) with 5 mg PHIM 106/kg every

second day for a total of 4 injections.

Group 7. 5 rats treated subcutaneously (s.c.) with 12.5 mg PHIM 106/kg every

second dayfor a total of 4 injections.

Seven days after the treatment wasfinished, the rats were sacrificed and

the volume of the tumors was measured. The rats in the control group were

sacrificed at the same day as in the treatment groups.

Histopathology was also performed of the tumourin all the groups.

Blood wascollected and stored for later examination.

Results

In group 2, treated with a single injection it. of 5 mg PHIM 106/kg, the

reduction of the tumour compared with the control was 46%.

In group3, also treated with single injection s.c. of 5mg PHIM 106/kg, the

reduction of the tumour was 56%, and in group 4, treated as 2 and 3 but i.p. the

reduction of the tumour was 49%.

In groups 6 and7, treated s.c. with repeated doses of 5 mg PHIM 106/kg

and 12.5 mg PHIM 106/kg,the reduction of the tumour was 53% and 69%.

The best efficacy was seen in group 5 treated with repeated doses during

7 days. The reduction of the size compared with the control was 72%. See Figs.

17, 18 and 19.

In all the groups which received treatment more than 50% ofthe size of the

tumours is very necrotic compared to the tumoursin the control group. See Pict.

1 and 2.

Within 24 hours after the injection of PHIM 106 the tumours seems to be

necrotic.

No adverse reaction could be recognized during or after the treatment.

Within 24 hours from the injection of PHIM, the tumours seem to be

necrotic. The size of the necrotic part of the tumours increased and the tumours
are smaller and more distinct compared to the control rats. See Pict. 3 and 4.

Differences of body weight could been detected between the control group

vs the rats which received treatments. The rats in the control group increased
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more than therats in the treatment groups.

No adverse reaction could be observed during or after the treatment.

A suitable dose range for this indication is 0.1 to 500, preferably 1 to

300 mg per treatment. .

Discussion
The numberof rats was limited and therefore no statistical calculation

could be performed. However, the objective with the study was to investigate the

tumorefficacy as such related to the numberof doses, the amount of PHIM 106

calculated per kg body weight and to get an indication if PHIM 106is attacking
the tumour when used in different routes of administration.

Overall impression of usefulness was naturally also a very important

objective for the study.

Cancercells are divergent from the immunological points ofview and PHIM

106 should therefore, according to the above, hypothesis about the recognizing and

targeting properties of divergent cells, attack and destroy the tumour cells,

irrespective of the mode of administration. The results indicate that the tumour

efficacy is strong and that the degree ofefficacy is similar when it is injected i.p.,

i.t. or S.C.

Repeated doses of PHIM 106 are better than a single dose, as could be
expected because the Yoshida Sarcoma tumouris very fast growing.

The reduction of the tumours is greater in the groups which received 12.5

mg PHIM 106/kg than in the groups which got 5 mg PHIM 106/kg.

On the other hand, the rats which were treated every day for 7 days with

a total amount of 17.5 mg PHIM 106/kg hadlittle better efficacy than the rats

which were treated every second day with a total of 4 injections and a total of 50

mg PHIM 106/kg.

Yoshida Sarcoma is very malignant and fast growing. Therefore, it could
be expected that treatment every day should give better results. All the rats in

the treatment groups are in good condition and they had together an increase in

body weight of about 10 gr compared with rats in the control group which

increased the body weight with about 24 gr. The only explanation for that should

be the very large tumour burden. The tumoursin the treatment groups are very
distinct and solid compared to the tumorsin the control group which are spread

out into the stomach etc. This also means that there have been problems in

measuring the whole size ofthe tumourin the control group, because the tumours
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cover a large surface. It is interesting to notice, that one rat in the group treated

with 12.5 mg PHIM 106/kg had no tumour growth at al. The tumour had de-

creased by about 15% compared with the size at the staging day.

Histopathological examination of the tumour in the control group and in

the test groups clearly shows that the treated rats with PHIM 106 were very
necrotic compared of the untreatedrats.

The fact that PHIM 106 was active when administered in three different

routes, shows that PHIM 106 is targeting the tumour both from the vein and

artery. The subcutaneous administration is of special interest, because PHIM 106

must have been taken up by the lymphatic vessels and will partly reach the

tumour via the lymphatic route. The lymphatic uptake ofPHIM 106 is also very

important for destroying metastasis which partly are spread out that way. The

evidence for decreased metastasis could also been seen in the treatment groups
compared with the control group. In the control group lungs,intestine,liver large

amount of metastasis could be recognized. In the treatment groups over 95% of

the rats werefree from detectable metastasis. The remaining 5% of the rats had

only a few small metastasis in the intestine area.

Even if the number of animal was rather small in the different groups,it

should be emphasized that every rat responded to the treatment. The possibility

of using a drug for treatmentof cancer without anyrestriction of the methods of

administration will, in combination with lack of observable side effects, place

PHIM 106 in a new category of anticancer drugs, presumably depending on the

natural targeting properties thereof.

The antimicrobial effects of PHIM 106 observed in open pilot studies, will

also be of additional importance for the treatment of cancer patients suffering

from opportunistic infections. Yoshida Sarcoma is much more malignant than the

known tumours in man.

Example 50 - Navel treatment

A 4 days old boy was treated with PHIM 106 in order to remove necrotic

tissue and to avoid upcominginfection.

For the treatment a gauze was used, which had been saturated with a
solution of PHIM 106, about 2 mg/piece of gauze. The gauze was wound around

the very navel-string so that it covered both healthy navel-string and the some-

what infected as weil as the necrotic part of the navel-string. The bandage was
changed 4 times per 12 hours. After about 12 hours PHIM 106 has removed the
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necrotic and the infected part, whereas the healthy part of the navel-string was

completely uneffected. No degradation of the healthy skin on the navel-string

could be observed, neither could anyinfection or any skin irritation or inflamma-

tion be observed. The healthy navel was treated 4 more times.

Day 6 after the birth the baby was checkedat the hospital and it was found

that the baby had a very fine navel without any infection, much to the surprise

of the doctor and in contrast to the majority of the babies who were examined on
the sameoccasion.

A suitable dose range for this indication is 0.01 to 100, preferably 1 to

25 mg per treatment.

Example 51 - Infected wound

A 3 months old boy who had surgery for hydro cele och scrotal hernia

showed 10 days after surgery a serious infection in the surgery woundin the form

of puss formation. Parts of the surgery wound was about to crack after the

stitches have been removed.

The boy was treated for 3 days with dressings which had been soaked in

PHIM 106, 4 mg per treatment. After 3 days of treatmentthe entire infection was

gone and the wound had healed.

The entire operation wound had a length about 15 cm.

A suitable dose range for this indication is 0.01 to 100, preferably 1 to

25 mg per treatment.

Toxicity on mice

| It has not been possible to demonstrate any toxicity of PHIM on humans
or animals, despite administration of extreme overdoses, up to about 100 times
the corresponding effective dose. The toxicity of PHIM has also been tested on

mice with s.c. implanted P388 murine leukemia (a chemically induced cancer) and

compared with doxorubicin, a well known anti-cancer drug, abbreviation DOX.

The results are summarized in the following Table. It can be seen that no mouse

in the PHIM groupor the control group died or lost weight, whereasall mice in

the doxorubicin group, except for the lowest dosage, lost weight and died. It may
be worth mentioning that the highest dose ofPHIM (20 mg/kg)is far higher than
any of the curing doses used in any of the clinical examples which have been

reported earlier in this description.
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Toxicity of PHIM and DOX administered i.p. daily during

9 consecutive days to mice with P388 murine leukemia

 

 

Drug Dose Toxic Body weight

(mg/kg) death change(g)

Control 0 0/6 + 2.3

PHIM 20 0/6 + 3.3

10 0/6 + 3.3

5 0/6 + 3.3

DOX 5 6/6 - 2.3

2.5 6/6 - 0.6

1.25 0/6 + 0.5

 

Dosage - general

As noted in connection with the above reported toxicity tests, no toxic

effects have been observed despite very heavy overdosage. This is not only true

in the case with murine leukemia, but also in all of the clinical examples. Not

either has any reduction of the therapeutical effect due to overdosage been

observed in any of the clinical examples. In other words, the upper dosage limit

is so much higherthanthe effective dose, so virtually any (reasonable) dosage can

safely be used.

The smallest effective dose varies somewhat depending on the condition to

be treated, and the presently preferred dosages for the various indications are as

follows.

Administration routes and formulations
The substances of the invention can be safely used in human and animal

therapy by virtueof their negligible toxicity.

The therapeutic regimen for the different clinical indications must be

adaptedto the type of pathology taking into account, as usual, also the route of
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administration, the form in which the compound is administered and the age,

weight and conditions of the subject involved.

The substancesof the invention can be applied or administered in the form

of solutions. The solutions can be administered e.g. topically (superficial wounds,

intact skin); by instillation (urinary tract, fistules); in the form of eye-drops; as

a rinsing solution; by inhalation; by injection (intraarticularly, intraarterially,

intravenously, intraperitoneally, subcutaneously, intramuscularly); and nasally.

The substances of the invention can also be administered in the form of
gels, e.g. topically and by instillation (fistules, decubitus wounds).

Whenin dry powder form, the substances can be administered e.g. topical-

ly, intestinally in acid-resistent capsules and by inhalation.

Dry powder of the substances of the invention is contained in ampoules,

each containingeither 15 cu of Single-Protein or 25 cu of Multi-Protein. In order

to prepare a ready-to-use solution the contents of one ampoule are reconstituted

with sterile sodium chloride solution or sterile water to form solutions containing

from 0.10 to 25 cu of Multi-Protein/Single-Protein.

When using the substances of the invention in the form of a gel, powdered

Multi-Protein or Single-Protein ex temporereis formulated with a hydrogel to the

desired concentration to form a ready-to-use hydrogel. The hydrogel as such

consists of low molecular weight hydrolyzed starch containing >90% of water.

From our studies it can be concluded that, by using the above administra-

tion routes, the substances of the invention find their way through the blood

system, arterielly and venously, and through the lymphatic system.In the topical

administration route there is a direct contact between the enzymes and its

substrate.

PHARMACUETICAL FORMULATIONS

Powder-Ampoules

15 cu of Single-Protein or 25 cu of Multi-Protein are filled into a conven-

tional ampoule using known technique.

Ready-to-use solution

The contents ofan ampoule (cf. above) are reconstituted with sterile sodium
chloride solution (physiological saline) or sterile water to a concentration ofMulti-

or Single-Protein of from 0.10 to 25 cu/ml.
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Hydrogel

A hydrogel consisting oflow molecular weight hydrolyzed starch containing

>90% of water is prepared in a way known per se. Upon preparation ofthe gelit

is packed in portions and the packagesare sterilized (autoclaving).

5 Ready-to-use Hydrogel

Powdered Multi-Protein/Single-Protein is formulated ex temporere with the

Hydrogel (cf. above) to the desired concentration, e.g. 2.5 or 5 cu/ml.
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Further explanation of the drawings

Figure 1: Average Exudation ratio over 5 days’ treatment with

Single-enzyme (—m—) and Multi-enzyme(...-.—0-----) preparations from Krill.

Single-enzyme: 20 patients were included from start till day 2. 18

5 patients from day 2 till 3.5 and 9 patients from day 3.5 till end of study.

Multi-enzyme: 20 patients, 21 wounds, from start till day 2.5. 18

patients, 19 wounds, from day 2.5 till 4 and 12 patients, 12 wounds, from

day 4 till end of study.

For all patients the termination criterion of "No signs of clinical

10 infection" was reached latest on day 5.

Figure 2: Average Erythema scoring over 5 days’ treatment with

Single-enzyme (—s—) and Multi-enzyme(.......-....) preparations from Krill.

The intensified redness of the erythema was probably due to reduced

swelling and oedemaof the surroundingtissue.

15 Figure 3: Average Swelling/Oedemascoring over 5 days’ treatment

with Single-enzyme (—m—) and Multi-enzyme(.---0-----.) preparations from
Krill. |

Figure 4: Average Pain scoring over 5 days’ treatment with Single-

enzyme —m—) and Multi-enzyme(.....0.-....) preparations from Krill. Pain

20 sensations werereported by the patients themselves on an analogous scale
from 0-5, No Pain - Unbearable Pain.

Figure 5: Average Pain Relief scoring over 7 days’ treatment with

Multi-enzyme(.-----D------) preparations from Krill.

Figure 6: Average Inflammation scoring over 7 days’ treatment with

25 Multi-enzyme(--....0-----) preparations from Krill.

Figure 7: Erythema/swelling as a function of infection scored over 9 —
days’ treatment with Multi-enzyme(..-..0-..-..) preparation from Krill.

Figure 8: Pain sensation scored over 7 days’ treatment with Multi-

enzyme(------[------) preparation from Krill.

30 Figure 9: Average Time between Urinations scoring over 4 days’

treatment with Multi-enzyme(..----G------) preparations from Krill.

Figure 10: Average Pain Relief: scoring over 4 days’ treatment with

Multi-enzyme(-.--.10---) preparations from Krill.
Figure 11: Average Pain Relief scoring over 7 days’ treatment with

35 Multi-enzyme(.----C----) preparations from Krill.

Definitions: Severe Pain: Horse is not supportingitselfon painful leg.

SUBSTITUTE SHEET
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Moderate Pain: Horse is from time to time supportingitself on painful leg,

more than 80 seconds each time. Mild Pain: Horse is continuously suppor-

ting itself on painful leg, more than 2 minutes each time.

Figure 12: Decomposingefficacy of Single-enzyme preparation from

5 Krill on necroses, fibrin, pus and blood clots over 7 days treatment. ~~

—B—: Black necrotic tissue; - -Y- -: Yellow fibrinous and purulent

tissues; --R--: Red granulation tissue and epithelium.

Figure 13: Dose-Response Curve- Efficacy expressed as antimicrobial

activity of PHIM in burns.

10 Figure 14: Dose-Range Intervals for PHIM - used doses for reaching

100% efficacy, i.e. defined as cured patients.
A = eye infections; B = inflammations; C = viral infections; D =

fungous infections; E = bacterial infections and F = painrelief.

Figure 15: Accumulated doses of PHIM applied on patients - maximal

15 amount per kg bodyweight of PHIM to reach a cure.

A = eye infections; G = topical wound infections; H = urethra

infections; I = fungous infections; J = Herpes simplex infections; K = fatty

skin plaques; L = full thickness burns and M = opportunistic infections.

Figure 16: Accumulated doses of PHIM applied on patients - minimal

20 amount per kg bodyweight of PHIM to reach a cure.

A = eye infections; G = topical wound infections; H = urethra
infections; I = fungous infections; J = Herpes simplex infections; K = fatty
skin plaques; L = full thickness burns and M = opportunistic infections.

Figure 17: Tumorefficacy of single injection of PHIM 106 compared
25 with control.

Figure 18: Tumor efficacy of repeated injection of PHIM 106 vs

control.

Bar (n=4): S.C. 1.25 mg twice a day/kg. QID 1-7; Bar: (n=5) 5.C. 5

mg/kg. Q4D. D 1, 3, 5, 7; Bar (n=5): S.C. 12.5 mg/kg. Q4D. D 1, 38,5, 7.

30 Figure 19: Volume of the tumors in the control vs treatment groups.

Figure 20: Control (low power).

Figure 21: Control (high magnification).

Figure 22: Subcutaneous (low power).
Figure 23: Subcutaneous (high magnification).

35 Figure 24: Control, no treatment.

Figure 25: Control, no treatment.
SUBSTITUTE SHEET
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Figure 26: Subcutaneous single injection.
Figure 27: Subcutaneous single injection.

Figure 28: Temperaturestability of PHIM. pH 7.0; 30°C for 20 hours.

Figure 29: Temperature optimum of PHIM.Total proteolytic activity

5 expressed as digested area of bovine casein (Bio Rad Protease Substrate

Tablets); pH 7.0; 30°C for 24 hours.

Figure 30: pH stability of PHIM. Reconstituted PHIM kept at room

temperature for 2 to 18 hours. Total proteolytic activity expressed as

digested area of bovine casein (Bio Rad Protease Substrate Tablets), 30°C
10 for 20 hours.

Figure 31: pH optimum of PHIM.Total proteolytic activity expressed

as digested area ofbovine casein (Bio Rad Protease Substrate Tablets); 30°C
for 16 hours. pH 5.0, 6.0, 7.0, 8.0, 9.0 and 9.5.

Figure 32: Dose-activity curve of PHIM. Protein concentration
15 according to Bradford (Bradford, M. Anal. Biochem., 72, 248, 1976). Total

proteolytic activity expressed as digested area of bovine casein (Bio Rad

Protease Substrate Gel Tablets), pH 7.0, temp. 30°C for 24 hours. Doses: 0.1,

0.3, 0.5, 0.9, 1.5, 2.5, 5.0 and 15 mg.
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CLAIMS

1. Use of a non-immunogenic enzyme composition which has been isolated

from antarctic krill and exhibits both endo- and exo-peptidase activity for the—
manufacture of a medicament for the treatmentof infections.

2. Use of a non-immunogenic enzyme composition which has been isolated

from antarctic krill and exhibits both endo- and exo-peptidase activity for the

manufacture of a medicament for the treatment of inflammations.

3. Use of a non-immunogenic enzyme composition which has been isolated

from antarctic krill and exhibits both endo- and exo-peptidase activity for the

manufacture of a medicament for the treatmentof cancers.

4. Use of a non-immunogenic enzyme composition which has been isolated

from antarctic krill and exhibits both endo- and exo-peptidase activity for the
manufacture of a medicament for the treatment of HIV/AIDS.

5. Use of a non-immunogenic enzyme composition which has been isolated
from antarctic krill and exhibits both endo- and exo-peptidase activity for the

manufacture of a medicament for the treatment of pain.

6. Use of a non-immunogenic enzyme composition which has been isolated

from antarctic krill and exhibits both endo- and exo-peptidase activity for the

manufacture of a medicament for the treatment of polyps, warts, hemorrhoids,

plaque, wrinkles, thin hair, allergic itch, anti-adhesion.

7. Use of a non-immunogenic enzyme composition which has been isolated

from antarctic krill and exhibits both endo- and exo-peptidase activity for the

manufacture of a medicamentfor the treatment of eye diseases such as cataract,

glaucom,etc.

8. Use according to claim 1, characterized in that the infection is selected

from the group consistingofviral, bacterial, fungus and mycoplasmatic infections.

9. Use according to claim 2, characterized in that the inflammations are
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selected from the group consisting of acute and chronical inflammations.

10. Use according to claim 9, characterized in that the inflammations are

selected from the group consisting of gingivitis, arthritis, mastitis, sinusitis, —
bronchitis, prostatitis and gastric ulcer.

11. Use according to any one of the preceding claims, characterized in that

said non-immunogenic enzyme composition comprises a single enzyme having

both endo- and exo-peptidase activity and a molecular weight from about 26,000

to about 32,000.

12. Use according to any one of claims 1 to 10, characterized in that said

non-immunogenic enzyme composition comprises a mixture of enzymes having

endo-peptidase activity with enzymes having exo-peptidaseactivity.
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High intensity microwave, High air current inject
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Bulk Water removal Step
High intensity microwave, h vacuum condition
High air current inject, Middle rotational speed

 
  

 
 

 End Drying Step
Low intensity microwave, High vaouum condition
Low air current inject, Low rotational speed.

Packaging Step
Inspect and package dried krill
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Dehydrated Krill and Method of Producing Same

Field of Invention

The present invention relates to a new form ofdried krill and to a process and

apparatus for producing such substantially dry krill.

Background

Krill are small marine crustaceans belong to the family Euphasiacea. They are

closely related, but distinct from the shrimp family, Decapoda. More than 80 species of

Euphasiacea are known but only about six species are commercially important,

particularily Eupahasia pacifica, E. superba, Thysanoessa spinifera, T. inspinata, T.

fongipes and T. rashii. Frozen and dried krill and krill products are consumed as

human food. Substantial quantities of krill are also caught and processed for animal

feeds, especially fish feed.

The main current market for dried krill product is for fish food with another

important market being human food whereit is used as a flavorant. The texture, color,

flavor and aroma are important characteristics of the dried krill and generally reflect
the quality of the product.

Currently there are two known methodsof drying krill to produce the product

for the market. Both processes producea dried krill with poor coloring and generally
of smail particle size i.e. broken pieces or ,morelikely in powderform.

Freeze drying ofkrill is one of the process use to produce dried krill. In this

process the krill are frozen shortly after they are caught and then freeze dried at a

convemment time. The dried product is usually in block form. Thekrill are brittle and

easily broken and are in many cases crushed into a powder. Freeze dried krill have a

very low moisture content due to the nature of the drying process, exhibit a pale red

color, initially has a mild aroma, but oxidizes quickly to take on a fishy odorand has a
flat or oxidized flavor. Protein retention of freeze dried krill is excellent.

Another method of drying krill is air drying wherein the fresh krill is

immediately blanched and then dried in trays or ground and spray dried. Obviously

with this technique the krill is treated immediately. The resultant product has a high

moisture content (greater than about 12%), may be in whole or broken form if tray

dried or in powder form if spray dried, has a yellow to pale red color, very mild weak

aroma and little flavor. Blanching and air drying of krill significantly reduces its
protein content.
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It will be apparent that the dried product formedbyeither of the two methods
is not high quality in that the color aroma and flavor, which are some of the most
important characteristics of the product have been significantly deteriorated.
Brief description of the Invention

It is the main object of the invention to provide a new dried krill product that
has a natural red color, is largely unbroken, has a strong, desirable characteristic odor

and goodtaste and to provide a method and apparatus for producing same.
Broadly the present invention relates to a dried krill product comprising a

plurality of substantially separate whole dried krill carcasses substantially all of which
have a natural red color and sufficient strength and integrity to withstand normal

handling without crumbling into small pieces and retain a strong wholesomefish aroma
and flavor.

The present invention also relates to a method and apparatus for producing
dried krill products in the form of whole but separate carcasses comprising arranging
raw krill in an at least partially separated arrangement in a microwave transparent

carrier, partially drying said raw krill to provide a partially dried product substantially
free of surface moisture but containing a first amount of unbound moisture within its

structure, heating said partially dried product by means of electromagnetic radiation,
subjecting said partially dried predate to a reduced pressure below atmospheric
pressure during at least a portion of a periodof time in which said productis subjected
to electromagnetic radiation coordinated to provide a heated dried product containing
unbound within its structure a second amount of moisture sufficient to generate

flexibility and strength in the product, such that the form of whole krill is maintained
during the drying process and subjecting said krill to a tumbling action during said
partially drying and said heating by means of electromagnetic energy.

Preferably said partially drying includes defrosting said raw krill prior to said
heating said partially dried product by means of electromagnetic radiation,

| Preferably said subjecting to reduce pressure below atmospheric pressure
includes sweeping surfaces of said product with moisture unsaturated air.

Preferably said below atmospheric pressure will be less than 120 Torr
preferably less than 100 Torr and said pressure will be attained in less than 2 minutes
preferably less than 1.7 minutes.

Preferably said second amount of moisture comprises between 10 and 40 %by
weight of the separate dried product.
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Preferably said dried product will be at a temperature ofbetween 40 and 90 °C

Preferably said electromagnetic radiation comprise microwaves

Brief Description of the Drawing

Further features, objects and advantages will be apparent from the detailed

description of the preferred embodiments of the present invention taken in conjunction

with the accompanying drawing in which;

Fig. 1 1s a flow chart of the method ofthe present invention.

Fig. 2 is a diagram of one embodiment of the apparatus of the present
invention.

Figure 3 is anillustration of a typical whole dried krill carcass as produced

using the present invention.

Description of the preferred Embodiment

The methodofthe present invention is suitable for the preparation of dried krill

and other sea foods for either fresh krill or frozen krill which may be defrosted and

pressed to remove someofthe free water. In this description, the term wet product

shall mean fresh or frozen krill or other sea foods to which the invention may be
applied for example shrimp, algae, small fish, etc.

The following description will deal primarily with krill, but it is intended that

the term krill to read where reasonable as any of other similar materials that may be

treated or processed to advantage using the present invention. It will be apparent that

when a different material is to be dried to provide the dried product the conditions will

have to be tuned to obtain the desired natural color and high quality in the dried
product.

As shown Figure1, initial preparation offresh or frozen krills as designated by
the box 20 includes the steps of defrosting, if required, and weighting the fresh krill
and arranging them in or on a microwave transparent carrier such as a basket or the

like for transport. Preferably the fresh krill will also be treated to drain excess surface

moisture by a pressing or centrifugation method.
In carrying out the methodofthe invention as part of the preparation stage 20

of Figure 1 fresh krill are preferably placed in a suitable transport system such as the
plastic basket drum and,if desired treated with suitable seasoning. If krill was frozen

before drying, it will preferably be defrosted before drying, although defrosting can be
achieved in the vacuum microwave chamber during a heating stage, if desired. It is
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believed that predrying of previously frozen and defrosted krill enhances the drying
rate because some water is removedas drip loss and need not be evaporated.

After such treatment, the treated product is subjected to an initial heating step

as indicated at 22 whichat least partially dries the krills preferably by application of

microwave energy under partial vacuum conditions with reduced oxygen

concentration. Duringthis initial heating step 22 water releases from the krill, drips

from the baskets 64 (see Figure 2) and is removed from the vacuum chamber 60

(Figure 2) as liquid, through the vacuum pump 88 or through an optional draining
system (not shown). The time to complete step 22 depends on the weight of fresh krill
in the chamber and microwave powerdensity and is set so that at the end oftheinitial

heating step 22, the moisture content ofthe krill is about 70 % to 78 % by weight.
The initial heating step 22 is followed by a moisture separation and surface

drying step 24. wherein a high intensity microwave field (more than about 0.6 kW/kg
of krill) is applied. The intensity of the field in step 24 is preferably selected to raise

the temperature of the krill to about 60 °C in about 10 minutes, thereby to rapidly
convert a major portion of the moisture within the krills into a heated vapor. While

typically raw krill have a moisture content of approximately 80 % by weight and it is
slightly reduced to about 70 to 78 % in step 22, the expose of the krills to the high
intensity microwave field in the moisture separation and drying at 24 applies sufficient
heat to heat the krill the required temperature to substantially prevent enzyme reaction

and also to reduce the moisture content, yet not so high as to damage the krill. The

separation and surface drying step 24 is carried out preferably at a pressure of about 80
to 120 Torr and a temperature of about 47 °C to 55 °C. The drying step 24 may take

up to about 15 minutes.

In the preferred embodiment of the present invention, total moisture content of
the krill leaving the stage 24 is about 60 % to 75 % by weight of the krills with desired

optimum of about 73 %.
The separation and surface drying step 24 serves to vaporize a substantial

portion of the tissue moisture and flush the water vapor out of the chamber. It also
serves to dry the shell surface of the krill, thereby allowing the subsequent bulk water

drying step 26 ofthe present invention.
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If the krill are insufficiently dried in the separation and surface drying step 24,

the shell of the krill will be sticky and the krill will tend to formaball if placed together

in a revolving basket.

Air flow rates for these air currents in step 24 are preferably between about

2.8x10° and 5.6x10° m*/kg:s fresh krill. Because a larger amount of moisture escapes

from the krill during expose to the high intensity microwave field, the air injection

method preferably is used to minimize condensation within the chamber. Such

condensation would decrease the amount of microwave energy available for heating

and drying krill because the condense again absorbs microwave energy in the chamber,

is vaporized and may again condense on the chamber wall. This is cailed the “heat

pumpeffect” and it greatly reduces microwave energy usage efficiency and increases

the processing time if not minimized or prevented.

Next the partially dried krill are subjected to a bulk water drying step as

indicated at 26 wherein further moisture is preferably removed by evaporation under

below atmospheric pressure conditions and the use ofair jets which spray dry air over

the partially dried krill product i.e. the product is swept by air currents which pick up

moisture from the surface of the product while it is simultaneously subjected to the

application of high intensity microwave energy under below atmospheric pressure
conditions.

In the bulk water removal step 26 the at least partially dried krill are exposed to

a middle intensity microwavefield for a period of time to raise their temperature to at

least 50 °C within about 10 minutes and under a pressure of about 100 Torr to reduce

the moisture content ofkrill to about 65 % to 30 % by weight. The temperature of

krill is higher because in part of the increased massflow resistance of the krill surface

increases the vapor pressure inside the krill body thereby effecting the vapor

temperature by thermodynamicrelationship between vapor pressure and temperature

The intensity of the microwave field and the duration of exposure is
coordinated with the weight of fresh krill to achieve the desired dehydration and
heating rates.

Preferably heat is being applied in the stage 22 and the separation and surface

drying and bulk water removing steps 24 and 26 are carried out in the same closed

vessel.

RIMFROST EXHIBIT 1024 page 1222

PCT/CA97/00238



RIMFROST EXHIBIT 1024    page 1223

10

15

20

25

30

WO 97/38585 6 PCT/CA97/00238

Obviously any step requiring pressure and/or a controlled atmosphere other

than atmospheric must be carried out in some form of closed container which in some

stages must also contain microwave energy when used. Where such conditions are not

applied the krill need not to be so contained.

After a bulk removal step 26, the substantially dehydrated krill are finish dried

in end drying step 28 to the desired moisture content by applying a low microwave

intensity (about 0.4 kW/kg krill), high vacuum (less than 80 Torr) and a low air

injection flow rate e.g. 2.8x10° m’/kg.s. If desired, this end drying step 28 may

alternatively be achieve using hotair drying at elevated temperature about 45 °C andat

atmosphereair pressure, but finish drying in a conventional air dryer or oven is slower.

With either option after end drying in step 28 the resultant product is a dried krill

composed of substantially whole carcasses with natural red color, a moisture content

of about 10 % to 15 % by weight and retaining its wholesome seafood aroma and

flavor.

The krill is subjected to a tumbling action applied thereto by rotation of the

basket or the like in which it is contained during the stages or steps 22, 24, 26 and 28

to facilitate the escape of moisture from the load of krill, permit more uniform drying

and to impedethe individual krill from sticking together.

The dried krill product so produced is shown in Figure 3 and will consist

mainly of whole krill 40 and a significant portion ofkrill pieces similar to those shown

at 42, and will not contain a substantial amount of powdered krill.

Turning to Figure 2, equipment for carrying the process of the present

inventionis illustrated schematically. The equipment includes a microwave and vacuum

chamber 60 having an inlet door 62. The krill product in suitable, substantially

cylindrical shaped (for rotation within the chamber 60 as will be described below)

containers (baskets) 64 of is delivered to the chamber 60. The baskets 64 are

substantially right cylindircal containing the product are introduced into the chamber

60 at the appropnate point in the process (depending on where microwave poweris to
be first applied, for example to defrost frozen krill) and are sealed within the chamber

60 for the application of energy, reduced pressure and sweeping of surfaces with dry

air as described above.
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The microwave energy is provided in the illustrated system by three

magnetrons 70, 72 and 74 which inject the microwaves into the chamber 60 through

sealing windows 76, 78 and 80 and henceinto the basket(s) 64 within the chamber 60.

The baskets 64 are shown supported within the chamberona roiling system 86

formed bya plurality of horizontalrollers 85 (only one shown)thatin turn is preferably

supported by a suitable platform 87 on side of which is supported by a load cell 82

which measures the weight in the chamber 60 and delivers this information to the

control computer 84. The rolling of the basket 64 during the process applies a
tumbling action to the krill.

Suitable temperature and pressure gauges schematically indicated at 90

measure the temperature and pressure in the chamber 60 and provide this information

to the control computer 84.

Below atmospheric pressure is applied by vacuum pump 88 controlled by

computer 84 to reduce ambient pressure within the chamberto the appropriatelevel, at
the appropriate time in the process and air is bled into the chamber 60 at the

appropniate times under control of the flow meter 92 which in turn regulates the air

flow based on the commandsfrom the computer 84.

After completion of the operation to be carried out in the chamber 60 the

baskets 64 are removed through the door62.

Destructive enzyme reactions take place within a few hours at temperatures

above freezing, especially when oxygen content is high around the krill and these

reactions change the natural red color of fresh krill to black, and also cause a loss of

protein content due to enzyme catalyzed hydrolysis during drying. The vacuum

condition, the elevated temperature during theinitial heating step 22 and the rapid
drying rate during steps 24, 26, 28 and 30 substantially prevent these reactions.
Example 1:

The frozen krill (Euphausia pacifica) are defrosted first and drained of free

water. 5.0 kilograms of krill with initial moisture content of 80 % by weight are placed
into plastic rolling (cylindrical) basket (Fig. 1) then moved into the microwave vacuum

dehydration system 60. High intensity microwave power (above defined), high rate of
rotation of the basket on a horixontas! axis (4 RPM)and 120 Torr of ambient pressure
are used in step 22. There is no air injection flow during the step 22... The
temperature of the krill is about 60°C in the initial heating step 22. The chamber
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pressure in the step 22 is 100 Torr and the time is 10 minutes. At end of step 22, the
moisture content of krill is 78 % by weight.

After the initial heating step 22, the krill are next subjected to a separation and

surface drying step 24 wherein high intensity microwave energy is applied. The air

injection flow rate is 5.6x10° m’/kg.s with air temperature 20 °C. The chamber
pressure in step 24 is 120 Torr. The separation and surface drying step 24 is 15
minutes long. High air flow rate quickly sweeps water vapor out of the chamber and
the surface of krill dry without sticking to each other. The moisture content of krill at

end ofthe separation and surface drying step 24 is 74.6 % by weight.
In the bulk water removal step 26 following step 24 the ambient pressure is 100

Torr andair injection flow rate is 2.8x10° m’/kg.s. The rotational speed ofbasket is 2
RPM.andthe temperatureofkrill is 65 °C. High intensity of microwaveis used in this
step. At end of step 26, the krill weigh 2.2 kilograms with moisture content of 63 % by
weight. End drying step drying step 28 was finished by air dryer in this example.

Thefinal krill product after above treatment has a natural red color which was

measured by LabScan Color Meter (Hunter Associate Laboratory, Inc.), L = 30.92, a
= 12.94, and b = 6.81. The protein content of dried krills is about 54 % by weight.
The final moisture content is 12% by weight.

Example 2:

Following the flow chart in Fig. 1, the six kilograms of fresh krill with initial
moisture content of 77 % by weight are placed into plastic cylindrical basket then
moved in microwave vacuum dehydration system in the pre-treatment step 20. The

initial heating step 22 following step 20 applies high intensity microwave energy (0.6
kW/kg krill), high rotation rate (4 RPM) and 15.95 kPa (120 Torr) of ambient
pressure. Noair injection is used in the step 22. The temperatureofkrill is 60 °C in
the initial heating step 22 and heating time is 10 minutes long. At end of the step 22,

the krill weigh is reduced to 4.38 kilograms and the moisture content is 70 % by
weight.

High intensity microwave energy (0.65 kW/kg.krill), high rotation speed (4
RPM), high air injection flow rate, 5.6 x 10 > mi/kg.s, and 15.95 kPa absolute (120
Torr) ambient pressure are applied in surface drying step 24 after the step 22. The
surface of krill is dried quickly. At end of separation drying step 24, the krill are

separated from each other and krill surfaces are more dry than inside the body. The
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drying time during the separation and drying step 24 is ten minutes. The weight ofkrill

at end of the step 24 is 3.5 kg with 62 percent ofmoisture content by weight.

In the bulk water removal step 26 following the step 24 the ambient pressure is

13.28 kPa and air injection flow rate is 2.8x10° m°/kg.s. The rotational speed of the
plastic basket is 2 RPM. The moisture content of krill at end of bulk water removal

step 26 is 35 % by weight and the total weight ofkrill is reduced to 2.04 kilograms.
Time is 45 minutes from the beginning ofdrying.

After the bulk water removal step 26, krill are finish dried in low intensity, high
vacuum and low air current injection rate, in the finish drying step 28, i.e. 0.4 kW per
kalogram ofkrill, 10.63 kPa ambient pressure, 2.8x10° m°/kg.s of air injection flow
rate (air temperature is 20°C) andthe basket is revolving at one RPM. Theduration of

the finish drying step 28 is 20 minutes. The dehydrated krill leaving the step 28 has a
weight of 1.48 kilograms with a moisture content of 11.5 % by weight. The color of
the dned krill product was measured by LabScan Color Meter (Hunter Association
Laboratory, Inc.). The results of measure are L = 33.16, a = 16.36 and b = 6.81. The

protein content was about the sameasthe last example.

Having described the invention modifications wili be evident to those skilled in

the art without departing from the invention as defined in the appended claims.

RIMFROST EXHIBIT 1024=page 1226



RIMFROST EXHIBIT 1024    page 1227

10

15

20

25

30

WO 97/38585 10 PCT/CA97/00238

Weclaim

1. A dried krill product comprising a plurality of substantially separate whole
dried krill carcasses substantially all of which have a natural red color and sufficient

strength and integrity to withstand normal handling without crumbling into small pieces
and retain a strong wholesomefish aromaandflavor.

2. A method for producing dried krill products in the form of whole but separate

carcasses comprising arranging raw krill in an at least partially separated arrangement
in a microwave transparent carrier, partially drying said raw krill to provide a partially

dried product substantially free of surface moisture but containing a first amount of
unbound moisture within its structure, heating said partially dried product by means of

electromagnetic radiation, subjecting said partially dried product to a reduced pressure
below atmospheric pressure during at least the portion of a period of time in which
said product is subjected to electromagnetic radiation to provide a heated dried
product containing unbound withinits structure a second amount of moisture sufficient
to generate flexibility and strength in the product, such that the form of whole krill is
maintained during the drying process, and subjecting said krill to a tumbling action
during said partial drying and said heating by electromagnetic radiation.
3. A method as defined in claim 2 whereinsaid partially drying includes defrosting

said raw krill prior to heating said partially dried product by means of electromagnetic
radiation.

4. A method as defined in claim 2 wherein said subjecting said partially dried

product to reduce pressure below atmospheric pressure includes sweeping surfaces of
said product with moisture unsaturatedair.
5. A method as defined in claim 2, 3 or 4 wherein said second amount of moisture

comprises between 10 and 40 %by weight of the dried product.
6. A method as defined in claim 2, 3 or 4 wherein said pressure below

atmospheric pressure is less than 120 Torr and said pressure is attained in less than 2
minutes.

7. A method as defined in claim 2, 3 or 4 wherein said pressure below

atmospheric pressureis less than 100 Torr and said pressure is attained in less than 1.7
minutes.

8. A methodas defined in claim 2, 3 or 4 wherein said dried productis heated to a

temperature of between 40 and 90 °C.
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9. A method as defined in claim 2, 3 or 4 wherein said electromagnetic radiation

comprise microwaves,
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Pre-treatment Step

Defrost frozen krill, Put them into basket
Move basket into drying chamber

Initial Heating Step

High intensity microwave, High rotational speed
No air current inject, High vacuum condition

Separation & Surface Drying Step

intensity microwave, High air current inject
rotational speed, High vacuum condition

Bulk Water removal Step

intensity microwave, High vacuum condition
air current inject, Middle rotational speed

End Drying Step

Low intensity microwave, High vacuum condition
Low air current inject, Low rotational speed

Packaging Step

Inspect and package dried krill

 
Figure Il _
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Figure2 
SUBSTITUTE SHEET (RULE 26)
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Figure 3

SUBSTITUTE SHEET (RULE 26)
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Omega-3 Fatty Acids and Omega-3 Phosphatidylcholine
in the Treatment of Bipolar Disorder
 

Field of the Invention

The present invention relates to medical treatments for psychiatric disorders. More

specifically, it is concerned with novel methods and compositions for treating patients with

bipolar disorder.

Backgroundof the Invention

Patients with bipolar disorder suffer recurrent, alternating cycles of mania and

depression. In a controlled clinical study performed more than a decadeago, it was reported

that lecithin (phosphatidylcholine) has anti-manic properties when administered to such patients

(Cohen et al., Am. J. Psychiatry 139:1162-1164 (1982); see also Cohen eft al., Am. J.

Psychiatry 137:242-243 (1980); Schreier, Am. J. Psychiatry 139:108-110 (1982)). More recent

reports, have suggested that the beneficial effects observed for lecithin are due primarily to the
metabolic release of free choline (Stoll et al., Biol. Psychiatry 37:170-174 (1995)).

Although effective in reducing mania, lecithin is not widely used in treating bipolar

patients. One of the main reasons for this is that 15-30 grams oflecithin per day must typically

be givento a patient in order to obtain a beneficial effect and the intake of such a large quantity

of lipid would, over time, tend to promote cardiovascular disease. An ideal solution to this

problem would be to administer a therapeutic agent that has the same beneficial effect as lecithin

in controlling mania but which does not have the same adverse effect with respect to

cardiovascular disease.

The present invention is directed to phosphatidylcholines in which the a or B carbon of

glycerol is esterified to an omega-3 fatty acid. These fatty acids are unique amongdietary fats

in that they inhibit thrombosis and platelet aggregation and can lower blood pressure (see

Dimmitt, Clin. Exp. Pharmacol. Physiol. 22:204-208 (1995)). Thus, the "“omega-3

phosphatidylcholines" disclosed herein produce the sameeffects as lecithin in bipolar patients

due to the release of free choline but reduce, rather than increase, the risk that a patient will

suffer a stroke or coronary thrombosis.

In addition, the present invention is directed to a method of treating bipolar disorder

using omega-3 fatty acids themselves, i.e. apart from phosphatidylcholine. These may be

administered in a purified state, as part of a composition containing other therapeutic agents or
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as part of another compound, ¢.g. a triacylglycerol, which is metabolized to release free fatty
acid in vivo.

Summary of the Invention

An evaluation of moodstabilizing agents indicates that all such agents presently used

to treat bipolar patients have an inhibitory effect on neuronal signal transduction systems. The
present invention is based, in part, upon this discovery and the upon the recognition that omega-
3 fatty acids are useful in treating pathological conditions involving excessive cell signal
transduction (see e.g., Sperling, Rheum. Dis. Clinics 17 (1991); Sperling, ef al., J. Clin. Invest.

91:651-660 (1993)).

Thus, a method has been developed for treating a human patient for bipolar disorder by

administering omega-3 fatty acids at a dosage sufficient to reduce or eliminate the symptoms
associated with the disorder, i.e. at a dosage sufficient to reduce the frequency of mood

fluctuations or lessen the severity of the mania or depression experienced by such patients. The

omega-3 fatty acids should be administered at a dosage of between about 1 and about 30 grams
per day. The two most preferred omega-3 fatty acids are eicosapentanoic acid and docosa-
hexanoic acid and these should typically be administered at daily dosages of 2-10 grams and 1-5

grams respectively. The fatty acids may be administered as the sole therapeutic agent or in
conjunction with other agents known to be useful in the treatment of bipolar patients. In
particular, the fatty acids may be administered either with a source of lithium or choline. In
addition, omega-3 fatty acids may be taken by patients as a componentof another molecule, e.g.

a triacylglycerol, and be metabolically released after ingestion.

The present invention is also directed to an omega-3 phosphatidylcholine useful in the

treatmentof bipolar disorder, consisting of glycerol esterified at both its % and 6 carbons to fatty

acids. At least one, and preferably both,of these fatty acids is an omega-3 fatty acid and the y

position of the glycerol mustbe esterified to phosphocholine.It is preferred that at least one of
the esterified fatty acids be either eicosapentanoic acid or docosahexanoic acid. Omega-3

phosphatidylcholines with eicosapentanoic acid esterified to the « carbon and docosahexanoic
acid esterified to the B carbon and vice versa are the most preferred. In all cases, the y position

of the triacylglycerol is esterified to phosphocholine.
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In another aspect, the present invention is directed to a pharmaceutical composition
comprising one or moreof the omega-3 phosphatidylcholines discussed above. The composition
should contain sufficient triacylglycerol so that one or more unit doses provides enough agent
to reduce or eliminate the symptoms associated with bipolar disorder. In some instances,
lithium may be also incorporated into the composition in order to improve therapeutic effects.

The present invention is also directed to a method for treating bipolar disorder in a
human patient by administering an omega-3 phosphatidylcholine. It is expected that this
phosphatidylcholine will typically be administered at a dosage sufficient to provide between 1
and 30 (preferably between 2 and 8) grams of free omega-3 fatty acid to the patient. Again,
administration may be carried out concurrently with the administration of other therapeutic

agents such as lithium.

Detailed Description of the Invention

In the following description, reference will be made to various methodologies well-
knownto those skilled in the art of medicine and pharmacology. Such methodologies are

described in standard reference works setting forth the general principals of these disciplines.

Included among the relevant references are: Goodwin, F.K. and Jamison, K.R., Manic

DepressiveIllness, Oxford University Press (1990); and Bloom, F. and Kupfer, D.,
Psychopharmacology.TheFourthGenerationofProgress, Raven Press (1994).

A. Definitions

Bipolardisorder: Bipolar disorder refers to a form of psychosis characterized by
adnormally severe mood swings. The patient alternates between episodes of mania and episodes

of depression.

Omega-3fattyacids: Fatty acids are long chain aliphatic molecules beginning with a

methyl group and ending with a carboxyl group. Omega-3fatty acids contain a double bond in

the third position from the methyl group. Two common, long chain omega-3 fatty acids are

eicosapentanoic acid (20 carbons in length) and docosahexanoic acid (22 carbons in length).
These are both found in fish oils
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Triacylglycerol: Compoundsin which the carboxyl groups of fatty acids are esterified
to the hydroxyls of all three carbons found in glycerol are referred to as triacylglycerols or
triglycerides. Triacylglycerols in which the terminal carbon of glycerol (the "y carbon") is
esterified to phosphocholine are called phosphatidylcholines. The next carbon in the glycerol
is referred to herein as the "B carbon" and the following carbonis referred to as the "a carbon."

Omega-3phosphatidyicholine: As used herein the term "omega-3 phosphatidylcholine"
refers to a triacylglycerol in which the y carbon of glycerol is esterified to phosphocholine and
at least one of the other carbons of glycerol is esterified to an omega-3 fatty acid.

Choline: Choline (hydroxyethyl trimethyl ammonium hydroxide) is considered to be a
vitamin of the B complex and is derivable from many foods. Unless otherwise indicated, the
term "choline" as used herein, refers not only to the isolated choline molecule (i.e. free choline)
but also to any biologically compatible salt of choline (e.g., choline bitartrate).

Lithium: Unless otherwise indicated, the term "lithium" refers to any salt containing
lithium as the cationic component.

B. Method of Treating Patients For Bipolar Disorder Using Omega-3
Fatty Acids

The present invention is directed to a method for treating humanpatients for bipolar
disorder by administering omega-3 fatty acids. Although the method is not restricted to any one
particular type of omega-3 fatty acid, it is preferred that eicosapentanoic acid (EPA) or
docosahexanoic acid (DHA) be used. Both EPA and DHA are found in a variety of fish oils and

are commercially available in an essentially pure form.

Dosage

Thetotal daily dosage of omega-3 fatty acid administered to a human patient should be
at least the amount required to reduce or eliminate the symptoms associated with bipolar
disorder. Specifically, the dosage should be high enough to either reduce the severity of the
manic and depressive episodes experienced by patients or decrease the frequency at which such
episodes occur. Physicians may begin by administering relatively small doses of omega-3 fatty
acid (e.g. 1 gram per day) and then adjust the dosage upward as it becomes clear that the patient
can tolerate the treatment. The final daily dosage should be between 1 and 30 grams of fatty acid
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per day with typical doses ranging between 2 and 10 gramsper day. Dosages may be provided
in either a single or multiple dosage regiment.

These are simply guidelines since the actual dose must be carefully selected and titrated
by the attending physician based upon clinical factors unique to each patient. The optimaldaily
dose will be determined by methods known in theart and will be influenced by factors such as

the age of the patient and otherclinically relevant factors. In many cases, a patient will already
be taking medications for the treatment of bipolar disorder at the time that treatment with
omega-3fatty acid is initiated. In addition, patients may be taking medications for other diseases
or conditions. The other medications may be continued during the time that omega-3 fatty acid

is given to the patient but it is particularly advisable in such cases to begin with low doses to
determine if adverse side effects are experienced.

Dosage Forms and Route ofAdministration

The present invention is not limited to any particular dosage form or route of
administration. Oral administration will generally be most convenient, however, the invention

is compatible with parenteral, transdermal, sublingual, buccal or implantable routes of
administration as well.

Omega-3 fatty acids may be given in a substantially purified form or as part of a

pharmaceutical composition containing one or more excipients or flavoring agents.

Compositions may also include other active ingredients for the treatment of bipolar disorder,
e.g. lithium. Preparations may be solid or liquid and take any of the pharmaceutical forms

presently used in human medicine, e.g. tablets, gel capsules, granules, suppositories,

transdermal compositions or injectable preparations.

The active ingredient or ingredients may be incorporated into dosage forms in

conjunction with any of the vehicles which are commonly employed in pharmaceutical

preparations, e.g. talc, gum arabic, lactose, starch, magnesium searate, cocoa butter, aqueous

or non-aqueous solvents, oils, paraffin derivatives or glycols. Emulsions such as those

described in U.S. 5,434,183, may also be used in which vegetable oil (e.g., soybean oil or

safflower oil), emulsifying agent (e.g., egg yolk phospholipid) and water are combined with

glycerol. Fatty acids may be incorporated into preparations either in the form of the free acid

or as a pharmaceutically acceptable salt. Methods for preparing appropriate formulations are
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well knownin the art (see ¢.g., Remington'sPharmaceuticalSciences, 16th Ed., A. Oslo Ed.,

Easton, PA (1980)).

Manner of Treatment

In order to determine the effect of administered omega-3 fatty acid on moodalteration,

patients should be evaluated on a regular basis over an extended period of time, e.g. 1 to 4
weeks. One good mannerof carrying out evaluations is for patients to keep a daily diary in

which they chart their moods. For example, patients may keep a daily record in which they rate
their best and worst moods as either normal, mildly, moderately or severely depressed; and

mildly, moderately, or severely manic. These records should heip the patient and their physician
determine if moods fluctuate less frequently or become less extreme in intensity. Ideally, such

a diary should be kept both before and after the administration of omega-3 fatty acid is begun.
The evaluation of mood alterations by the patient should also be supplemented with periodic

clinical evaluations carried out by a physician.

In some cases, the evaluation discussed above may indicate that mood fluctuations have

becomeso stabilized in a patient as the result of administering omega-3 fatty acid at the initial

concentration that no further adjustment in dosage is necessary. In other cases, the dosage of

omega-3 fatty acid may be increased in order to obtain a more efficacious result. In general,
dosage should not be increased beyondthe point at which further stabilization of mood alteration
is observed. If adverse side effects are experienced by patients, then dosages may be adjusted

in a downward direction accordingly.

The process of adjusting dosage in an upward or downward direction and evaluating the

effect of the adjustment on mood changes should be continued until an optimum dosage is

discovered, i.e. the dosage at which the patient experiences the best balance between therapeutic

effectiveness and discomfort due to side effects. In cases where adverse side effects are not

experienced, the optimal dosage is the lowest dose resulting in maximumstabilization of mood

fluctuation.

Omega-3 fatty acids may be used in combination with other agents effective at treating

bipolar disorder, e.g. lithium or choline. These other agents may either be given together with

omega-3 fatty acid in a single dosage form or they may be administered separately. Choline
should be administered at an initial dose of about 50 mg of free choline per kg of body weight
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supplied either as a single unit dose or, preferably, divided into multiple doses during the day.
The choline may be administered either as a free base or in the form of a pharmaceutically
acceptable salt. The final dosage of choline should typically be between about 2 and about 8
grams of free choline per day.

Patients taking lithium should continue taking the drug during the timeat which choline
and/or omega-3 fatty acid treatment is begun. Optimal dosages for each of the drugs may then
be determined sequentially. For example, choline administration may be initiated and then
optimized followed by the initiation and optimization of omega-3 fatty acid treatment. The
problem of adjusting the dosages of multiple therapeutic agents is one that is routinely
encountered by physicians and can be solved using well-established procedures similar to those
discussed herein.

Kits

Individual preparations containing omega-3 fatty acid and other therapeutic agents for
bipolar disorder, such as choline orlithium, may be provided in the form of a kit, comprising
a carrier (e.g. a box or bag) compartmentalized to receive one or more Components (bottles,
vials, packets, etc.) in close confinement. Such a kit will be carried by patients with bipolar
disorder and will typically contain written instructions concerning the way in which the enclosed
drugs should be taken,potential side effects, etc. The kit should be portable, and be generally
convenient for use by patients.

Cc. Omega-3 Phosphatidylcholines

The present inventionis also directed to omega-3 phosphatidylcholines in which glycerol
is esterified at its y carbon to phosphocholine and at least one ofthe fatty acids esterified to

either the « or B carbons is an omega-3 fatty acid. It is preferred that both the a carbon and 8

carbon of glycerol be esterified to an omega-3 fatty acid, with the preferred fatty acids being
EPA and DHA.The most preferred phosphatidylcholines contain both DHA and EPA, one

esterified at the a carbon of glycerol and the other at the B carbon.

The phosphatidylcholines of the present invention may be synthesized using standard

techniques well knownin the art, see e.g. U.S. No. 4,701,468. One suitable method is to

synthesize the "omega-3 phosphatidylcholines" from commercially available precursor lyso-
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phosphatidylcholines. Specifically, a lyso-phos-phatidylcholine is acylated by combining the
desired omega-3 fatty acid anhydride (e.g. from EPA or DHA)and 4-pyrrolidinopyridine as a
catalyst (1.2 equivalents) in alcohol-free chloroform. Depending on the reaction conditions and
the relative proportions of fatty acid, several different omega-3 phosphatidylcholine species will
be generated. Using EPA and DHA, four major species will occur: dieicosapent-
anoylphosphatidylcholine, didocosahexanoylphosphatidylcholine, 1-eicosapentanoyl, 2-docosa-
hexanoylphosphatidylcholine, and 1-docosahexanoyl, 2-eicosapentanoylphosphatidylcholine.
The specific phosphatidylcholines of interest may then be isolated by well-established
chromatographic methods.

D. Method of Treating Bipolar Disorder Using Omega-3
Phosphatidylcholines

The omega-3 phosphatidylcholines described above may be used for treating humans with

bipolar disorder in the same manner and following the same procedures as those discussed in
connection with omega-3 fatty acids. The phosphatidylcholines may be given in a substantially

purified form or as part of a pharmaceutical composition,It is expected that optimized dosages
will have sufficient omega-3 phosphatidylcholine to deliver between about one and about 30

grams of free omega-3 fatty acid per day, with the preferred daily dose being between 1 and 10

grams. Patients should keep diaries of daily mood fluctuations and be evaluated by a physician
on a regular basis to determine the effect of treatment. Based upon such evaluations dosages

may be increased or decreased as needed.

As with omega-3 fatty acids, the omega-3 phosphatidylcholines may be delivered by any

route and are compatible with any dosage form. Oral dosage forms suchastablets, capsules,

powder packets and liquid solutions will generally be preferred. Therapeutically inert agents

may be added to improve the palatability of preparations and additional therapeutic agents may

be included. It will be appreciated that one particularly attractive composition would include

both a source of lithium as well as omega-3 phosphatidylcholine.

In cases where parenteral administration is elected as the route of administration,

preparations containing omega-3 phosphatidylcholine may be provided to patients in combination

with pharmaceutically acceptable sterile aqueous or non-aqueous solvents, suspensions or
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emulsions. Examples of non-aqueous solvents are propylene glycol, polyethylene glycol,
vegetable oil, fish oil, and injectable organic esters. Aqueouscarriers include water, water-
alcohol solutions, emulsions or suspensions, including saline and buffered medical parenteral
vehicles including sodium chloride solution, Ringer's dextrose solution, dextrose plus sodium
chloride solution, Ringer's solution containing lactose, or fixed oils. Intravenous vehicles may
include fluid and nutrient replenishers, electrolyte replenishers, such as those based upon

Ringer's dextrose, and the like.

Omega-3 phosphatidylcholine and other agents useful in treating bipolar patients,
preferably lithium or choline ,may be provided as separate components in the form of a kit
designed to be carried and used by bipolar patients. The kit would contain written instructions
concerning the way in which the enclosed agents should be taken and other pertinent
information.

All references cited herein are fully incorporated by reference. Having now fully

described the invention, it will be understood by those ofskill in the art that the invention may

be performed within a wide and equivalent range of conditions, parameters and the like, without
affecting the spirit or scope of the invention or any embodiment thereof.
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What is Claimedis:

1. A method of treating a humanpatient for bipolar disorder, comprising administering an

omega-3 fatty acid to said patient at a dosage sufficient to reduce or eliminate the symptomsof
said disorder.

2. The method of claim 1, wherein said omega-3 fatty acid is administered at a dose of between

about 1 and about 30 grams per day.

3. The method of claim 1, wherein said omega-3 fatty acid is in a substantially pure form.

4. The method of claim 1, wherein said omega-3 fatty acid is eicosapentanoic acid.

5. The method of claim 4, wherein said eicosapentanoic acid is administered at a dose of

between about 2 and about 10 grams per day.

6. The method of claim 1, wherein said omega-3 fatty acid is docosahexanoic acid.

7. The method of claim 6, wherein said docosahexanoic acid is administered at a dose of

between about 1 and about 5 gramsper day.

8. The method of claim 1, further comprising administering a source of lithium to said patient

at a dose sufficient to reduce or eliminate the symptoms ofsaid disorder.

9. The method of claim 1, further comprising administerin—source of choline to said patient

at a dose effective at reducing or eliminating the symptomsofsaid disorder.

10. An omega-3 phosphatidylcholine useful in the treatment of bipolar disorder consisting of

glycerol, wherein:
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a) the « and B carbons ofsaid glycerol are both esterified to a fatty acid, at
least one of which is an omega-3 fatty acid; and

b) the y carbon of said glycerol is esterified to phosphocholine.

11. The omega-3 phosphatidylcholine of claim 10, wherein both the a and f carbonsof said

glycerol are esterified to an omega-3 fatty acid.

12. The omega-3 phosphatidylcholines of either claim 10 or 11, wherein eicosapentanoic acid
is esterified to either the « or B carbon ofsaid glycerol.

13. The omega-3 phosphatidylcholine of either claim 10 or 11, wherein docosahexanoic acid
is esterified to either the « or B carbon of said glycerol.

14. The omega-3 phosphatidyicholine of claim 10, wherein eicosapentanoic acid is esterified
to the a carbon ofsaid glycerol and docosahexanoic acid is esterified to the B carbon of said

glycerol.

15. The omega-3 phosphatidylcholine of claim 10, wherein docosahexanoic acid is esterified

to the « carbon of said glycerol and eicosapentanoic acid is esterified to the B carbon of said

omega-3 phosphatidylcholines.

16. A pharmaceutical composition comprising the omega-3 phosphatidylcholine of claim 10,

wherein one or more unit doses of said composition provides an amount of said omega-3

phosphatidylcholine sufficient to reduce or eliminate the symptomsof said bipolar disorder.

17. The pharmaceutical composition of claim 16, further comprising a source of lithium.

18. A method of treating bipolar disorder in a humanpatient, comprising administering the

omega-3 phosphatidylcholine of claim 10 to said patient at a dose sufficient to reduce or

eliminate the symptomsof said disorder.
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19. The method of claim 18, further comprising administering a source of lithium to said

patient at a dosage sufficient to reduce or eliminate the symptomsof said disorder.

20. A kit comprising a carrier containing enclosed confinement therein one or more

components, wherein:

a) a first component contains an omega-3 fatty acid; and
b) a second componentcontains a therapeutic agent useful in the treatment

of bipolar disorder.

21. The kit of claim 20 wherein:

a) said first component contains an omega-3 fatty acid selected from the
group consisting of eicosapentanoic acid and docosahexanoic acid; and

b) said second componentis selected from the group consisting of a source
of choline and a source oflithium.

22. A kit comprising a carrier containing in close confinement therein, none or more

components wherein:

a) a first component contains an omega-3 phosphatidyl-choline; and

b) a second componentcontains a therapeutic agent useful in the treatment

of bipolar disorder.

23. The kit of claim 22, wherein the « carbon ofsaid glycerol is esterified to eicosapentanoic

acid and the B carbon ofsaid glycerol is a esterified to docosa-hexanoic acid.

24. The kit of claim 22, wherein the « carbon of said glycerol is esterified to docosahexanoic

acid and the B carbonofsaid glycerol is a esterified to eicosapentanoic acid

24. The kit of any one of claims 22-24, wherein said second componentis selected from the

group consisting of a source of choline and a sourceof lithium.
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Method and apparatus used in producing a feed product or premix and the products made by the method. A predetermined quantity
of krill hydrolysate is added to a predetermined quantity of dry carrier with or without a predetermined quantity of liquid marine protein.
The mixture is subject to evaporation and drying steps in which relatively heavier particles are separated from relatively lighter particles.
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krill preparation and the productare also disclosed. A method for separating the bound protein and pigments from crustacean waste using
krill enzymes and a product produced by the method are also described.
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TITLE OF THE INVENTION

METHOD AND APPARATUS FOR PROCESSING KRILL HYDROLYSATES

INTRODUCTION

This invention relates to a method and apparatus

used in producing a feed product or premix and the product

made by the method and, more particularily, to a process

using co-drying to dry a mixture of krill hydrolysate and

dry carrier or a mixture of krill hydrolysate, fish

hydrolysate and dry carrier. The invention further relates

to recovering enzymes from krill and, more particularly, to

recovering enzymes from both freshly harvested and

hydrolyzed krill. The invention further relates to

utilising krill enzymes for removing protein from marine and

biological wastes and, more particularly, for removing
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