
 PCT WORLD INTELLECTUAL PROPERTY ORGANIZATIONInternational Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 7 = (11) International Publication Number: WO 00/23546
1 2

CllB ll 0’ C1 N 9/64 (43) International Publication Date: 27 April 2000 (27.04.00)

(21) International Application Number: PCT/CA99/OO987 (81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG,
BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, BE,

(22) International Filing Date: 21 October 1999 (21.10.99) ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KP, KR, KZ, LC, LK, LR, LS. LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU,

(30) Priority Data: SD, SE, SG, SI, SK, SL, TJ, TM, TR, 'I'I‘, TZ, UA, UG,
2,251,265 21 October 1998 (21.10.98) CA US, UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM, KE,

LS, MW, SD, SL, SZ, '12, UG, ZW), Eurasian patent (AM,
AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT,

(71) Applicant (for all designated States except US): UNIVERSITE BE, CH, CY. DE, DK, ES, FI, FR, GB, GR, IE, IT, LU,
DE SHERBROOKE [CA/CA]; University Boulevard, Sher- MC, NL, PT, S ), OAPI patent (BF, BJ, CF, CG, CI, CM,
brooke, Quebec JlK 2R1 (CA). GA, GN, GW, ML, MR, NE, SN, TD, TG).

(72) Inventors; and
(75) Inventors/Applicants (for US only): BEAUDOIN, Adrien Published

[CA/CA]; 748, boulevard des Vétérans, Rock Forest, Que— With international search report.
bec I IN 127 (CA). MARTIN, Genevieve [CA/CA]; 797, Before the expiration of the time limit for amending the
McManamy, Sherbrooke, Quebec I III 2N1 (CA). claims and to be republished in the event of the receipt ofamendments.

(74) Agents: DUBUC, Jean, H. et a1.; Goudreau Gage Dubuc &
Martineau Walker, The Stock Exchange Tower, Suite 3400,
PO. Box 242, 800 Place Victoria, Montreal, Quebec H42
1E9 (CA).

(54) Title: METHOD OF EXTRACTING LIPIDS FROM MARINE AND AQUATIC ANIMAL TISSUES

(57) Abstract

Provided herein is a method for extracting lipid fractions from marine and aquatic animal material by acetone extraction. The
resulting non—soluble and particulate fraction is preferably subjected to an additional solvent extraction with an alcohol, preferably ethanol,
isopropanol or t—butanol or an ester of acetic acid, preferably ethyl acetate to achieve extraction of the remaining soluble lipid fraction from
the marine and aquatic animal material. The remaining non—soluble particulate contents is also recovered since it is enriched in proteins
and contains a useful amount of active enzymes. Also provided herein is a krill extract.

Petition for Inter Partes Review

Of U.S. Patent 8,278,351
Exhibit

ENZYMOTEC - 1002

 
000001

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados

Belgium
Burkina Faso

Bulgaria
Benin
Brazil
Belarus
Canada

Central African Republic
Congo
Switzerland
Cole d'lvoire
Cameroon
China.
Cuba
Czech Republic
Germany
Denmark
Estonia

ES

FR
GA
GB
GE
GH
GN
GR
HU
[E
[L
IS
IT
JP
KE
KG
KP

KR
KZ
LC
LI
LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain
Finland
France
Gabon
United Kingdom
Georgia
Ghana
Guinea
Greece

Hungary
Ireland
Israel
leeland
Italy
Japan
Kenya
Kyrgyzstan
Democratic People's
Republic of Korea
Republic of Korea
Kazakstan
Saint Lucia
Liechtenstein
Sri Lanka
Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

000002

Lesotho
Lithuania
Luxembourg
Latvia
Monaco

Republic of Moldova
Madagascar
The former Yugoslav
Republic of Macedonia
Mali
Mongolia
Mauritania
Malawi
Mexico
Niger
Netherlands
Norway
New Zealand
Poland
Portugal
Romania
Russian Federation
Sudan
Sweden
Singapore

SI
SK
SN
52
TD
TG
TJ
TM
TR
'I'l‘
UA
UG
US
UZ
VN
YU
ZW

Slovenia
Slovakia
Senegal
Swaziland
Chad
Togo
Tajikistan
Turkmenistan
'hirkey
Trinidad and Tobago
Ukraine
Uganda
United States of America
Uzbekistan
Viet Nam
Yugoslavia
Zimbabwe ‘ 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


10

15

20

25

WO 00/23546 PCT/CA99/00987

1

METHOD OF EXTRACTING LIPIDS FROM MARINE AND AQUATIC

ANIMAL TISSUES

BACKGROUND OF THE INVENTION

This invention relates to the extraction of lipid fractions from marine and aquatic

animals such as krill, Calanus, fish and sea mammals. More specifically, this

invention relates to an improved method of extracting lipid fractions by dehydration

with solvents and recovering a solid residue rich in active enzymes.

Lipid fractions obtained from marine and aquatic animals such as krill, Calanus, fish

and sea mammals have various applications:

Medical applications

Marine and aquatic animal oils and fractions thereof contain various therapeutic

agents, For example, it is reported that various marine and aquatic animal oils have

anti-inflammatOry properties. Marine and aquatic animal oils are also reported as

helpful in reducing the incidence of cardiovascular disease. Also, some marine and

aquatic animal oils are reported as suppressing the development of certain forms of

lupus and renal diseases. As a further example, krill may be used as a source of

enzymes for debridement of ulcers and wounds or to facilitate food digestion. Also

marine and aquatic oils contain various antioxidants, which may have potential

therapeutic properties.

Nutraceuticals

Considering the beneficial effects of omega-3 fatty acids, oils from krill, Calanus and

fish could be used as dietary supplements to human diet. These fatty acids are

essential for proper development of the brain and the eye. Marine and aquatic

animal oils are also rich in liposoluble vitamins A, D and E and carotenoids.

Cosmetics

Various marine and aquatic animal oils are used for the production of moisturizing

creams.
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Fish farming

Among the lipids found in krill, Calanus and fish, high concentrations of fatty acids

20:5 (eicosapentaenoic acid) and 22:6 (docosahexaenoic acid) are present. These

fatty acids are essential nutrients and are beneficial as fish feed. Furthermore, these

essential nutrients are carried over in human diet by eating the fish grown on such

diets.

Animal feed

Animal feed diets rich in omega-3 fatty acids may increase the level of unsaturated

fatty acids and decrease cholesterol levels of meat. This property is already exploited

in the poultry industry to improve the quality of eggs.

Various methods for extracting marine and aquatic animal oils are known. For

example, it is known to extract fish oil using organic solvents such as hexane and

ethanol. It is also known to measure the fat content in fish muscle tissue using

solvents such as acetone.

USP 4,331,695 describes a method using pressurized solvents which are gaseous

at room temperature, such as propane, butane or hexane. The extraction is

performed at preferred temperatures of 15 to 80°C on shredded vegetable or finely

divided animal products. The extracted oils are then made to precipitate under high

pressure and elevated temperatures of 50 to 200°C. However, hexane is a poor

extraction solvent for marine animals such as krill. Furthermore, the high

temperatures used in the precipitation step negatively alters the lipids.

Canadian Patent Application 2,115,571 describes a method for extracting oils from

various brown and read algae species. The method provides for example Soxhlet

extraction using nearly pure ethanol for 40 hours.

USP 5,006,281 describes a method for extracting oil from marine and aquatic

animals such as fish. The marine and aquatic animal is first treated with an

antioxidant compound, finely divided and centrifuged to separate the oil phase from
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the aqueous phase and solid phase. The oil phase is then further treated with

antioxidant to remove undesirable odour or taste.

Canadian Patent 1,098,900 describes a method for extracting oils from krill. The

method involves emulsifying fresh or defrosted krill in an aqueous medium. The oil

fraction is recovered by centrifugation.

Folch in the article published in the year 1957 in J. biol. Chem. 226: 497-509 “A

simple method for the isolation and purification of total lipids from animal tissues"

proposes an extraction method using chloroform and methanol. This method is not

commercially feasible because of the toxicity of the solvents involved.

However. prior art processes are generally commercially unfeasible or provide low

quantitative yields. Thus, it is an object of the present invention to provide an

improved marine and aquatic animal oil extraction method allowing recovery of a

valuable lipid fraction and separate recovery of a valuable protein rich solid residue

that comprises active enzymes.

Other objects and further scope of applicability of the present invention will become

apparent from the detailed description given hereinafter. It should be understood,

however, that this detailed description, while indicating preferred embodiments of the

invention, is given by way of illustration only, since various changes and

modifications within the spirit and scope of the invention will become apparent to

those skilled in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure ’l. Gas-liquid chromatography of fatty acids from dry krill (chloroform-

methanol)

Figure 2. Gas—liquid chromatography of fatty acids from dry krill (acetone)

Figure 3. Gas-liquid chromatography of fatty acids from frozen krill (acetone)

Figure 4. Gas-liquid chromatography of fatty acids from frozen krill (ethanol)

Figure 5. Gas-liquid chromatography of fatty acids from frozen krill (t-butanol)
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