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Summary

A fat blend based on oils, fats and/or lecithins with a content of polyunsaturated fatty acids 1s
provided. This fat blend 1s distinguished in that the fatty acids gamma-linolenic acid,
stearidonic acid and eicosapentaenoic acid together comprise 10 to 500 mg/g total fatty acids
and the gamma-linolenic acid and the eicosapentaenoic acid each comprise 20 to 50 wt. %
and the stearidonic acid 15 to 50 wt. % of the sum of these three fatty acids. This tfat blend
can also be incorporated in a dietetic or pharmaceutical composition, in particular a dietetic
foodstuff and serves in particular for administration to patients with chronic/inflammatory
diseases, with fat metabolism disorders, with weakened immune function and/or with limited

lipolytic capacity of the gastrointestinal tract.
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Fat Blend
DESCRIPTION

The invention concerns a fat blend based on oils, fats and/or lecithins with polyunsaturated
fatty acids, a dietetic or pharmaceutical composition containing this fat blend and the use of

this fat blend or this dietetic or pharmaceutical composition.

It is well-known that the body is capable of endogenously synthesising certain saturated and
monounsaturated fatty acids including stearic acid (C18-0) and oleic acid (C18-1w9).
However the body is not capable of endogenously synthesising the polyunsaturated fatty
acids linoleic acid (18-2w6) and alpha-linolenic acid (C18-3w3), necessary for it, so that
these fatty acids must be supplied exogenously with the diet and hence are also described as

essential fatty acids.

A great variety of longer-chain (C20 and C22) and higher desaturated fatty acids are then
synthesised from these essential fatty acids in the human fatty acid metabolism by chain
elongation and desaturation. The fatty acids which are derived from linoleic acid (C18-2wo6)
are referred to as the w6 family, while the w3 family is derived from alpha-linolenic acid. In
English, these polyunsaturated fatty acids are also described as polyunsaturated fatty acids or
PUFA. For more details of the descriptive code or nomenclature used 1n the present

documents, the reader is referred to in “Lipid Analysis” by William W Christie, Pergamon

Press 1973.

The said polyunsaturated fatty acids are structural components of all cell membranes of the
body. A few specific fatty acids from the w3 and w6 family are of especial importance since

special molecules are synthesised from them, which are collectively described as eicosanoids.

The collective term eicosanoids is now understood to mean an extremely diverse and
complex mixture of physiologically highly active, hormone-like compounds, which are
involved in a great variety of regulatory processes in the body. The eicosanoids are mainly
derived from the w6- and w3-desaturated C20 precursor fatty acids dihomo-gamma-linolenic

acid (DGLA; 20-3w6), arachidonic acid (AA; 20-4w6), eicosatetraenoic acid (20-4w3) and
eicosapenta-enoic acid (EPA; 20-5w3).
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The biological effects of the eicosanoids formed from the polyunsaturated fatty acids differ
enormously, depending on whether the eicosanoids are derived from the w6 or w3 family. In
general, anti-inflammatory effects are attributed to the eicosanoids of the w3 series, while the

eicosanoids of arachidonic acid from the w6 family have a pro-inflammatory character.

Owing to the dietary practices and types of diet, especially in the Western countries, there 1s
now an increase in the arachidonic acid contents in the membrane lipids of the body’s cells
and hence increased synthesis of the pro-inflammatory eicosanoids derivable from arachid-

onic acid.

Now recently, attempts have been made favourably to influence the clinical pictures of
various chronic inflammatory diseases and lipid metabolism disorders through the deliberate
dietetic intake of specific polyunsaturated fatty acids. Thus for example EP-A 0 756 827 and
EP-A 0 764 405 describe the administration of fat blends or fat mixtures based on evening
primrose oil and/or fish oil for modulation of the immune system. DE-A 39 24 607
recommends the use of dietetic products based on fish oil for lowering blood pressure in
hyperlipidaemias. Further, in EP-A 0 457 950, the use of stearidonic acid in pharmaceutical

compositions for the treatment of diseases of inflammatory origin 1s described.

Also already offered on the market are fat emulsions for enteral feeding, which as essential
fatty acids contain gamma-linolenic acid (GLA), eicosapentaenoic acid (EPA) and in some

cases also stearidonic acid (SA), which are intended to serve for immunomodulation.

However, in all the products described in the publications cited, and also 1n the products
available on the market, the polyunsaturated fatty acids utilised are present in an unbalanced

proportion one to another.

The object of the present invention is to provide an improved fat blend and a dietetic or
pharmaceutical composition containing this, with which the fatty acid metabolism and 1n
particular the eicosanoid metabolism can be optimally influenced, so that by administration of
this fat blend or food the symptoms and the clinical problems of patients with various

diseases can be significantly improved.
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This object is achieved by a fat blend, and a dietetic foodstuff containing this fat blend.

Namely, it has surprisingly been found that the eicosanoid metabolism of arachidonic acid
can be effectively and optimally influenced by administration of the polyunsaturated fatty
acids gamma-linolenic acid (GLA), eicosapentaenoic acid (EPA) arid stearidonic acid (SA)
in a specific, balanced proportion one to another. Hence it is claimed that in the fat blend the
GLA and the EPA each comprise 20 to 50 wt. % and the SA 15 to 50 wt. % of the sum
formed from these three fatty acids. Further, the sum of these three fatty acids together
comprises 10 to 500 mg per g of total fatty acid (sum of all the fatty acids present).

If the three named fatty acids are administered in the above-mentioned proportions, then the
formation of pro-inflammatory eicosanoids of arachidonic acid is negatively influenced. In
addition, the physiological equilibrium of the eicosanoids is shifted with the prospect of an
anti-inflammatory and lipid-lowering action. Also, by means of the fat blend according to
the invention, a development- or illness-related decrease in the lipolytic capaéity of the

gastrointestinal tract can be stimulated and improved.

Thus, according to the invention a fat blend 1s provided, which is distinguished by high
contents and a specific proportion of certain polyunsaturated fatty acids one to another. This
fat blend or a foodstuff containing this can be administered to patients with acute and

chronic inflammatory diseases, to patients with autoimmune diseases, to patients with

metabolic disorders (hyperlipidaemias), to patients with weakened immune function and to

patients with limited lipolytic capacity of the gastrointestinal tract.

- The 1invention also provides said fat blend wherein the gamma-linolenic acid and the

eicosapentaenoic acid each comprise ca. 40 wt.% and the stearidonic acid ca. 20 wt.% of the

“sum of said three fatty acids.

The invention also provides a dietetic or pharmaceutical composition in the form of a liquid

food or reconstituted powder food, wherein the fatty acids gamma-linolenic acid, stearidonic
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acid and eicosapentaenoic acid together comprise 0.5 to 30 g/1500 ml of the liquid food or

reconstituted powder food.

The invention also provides the above-mentioned composition wherein the gamma-linolenic
actd, stearidonic acid and eicosapentaenoic acid together comprise 1 to 10 g/1500 ml of the

liquid food or reconstituted powder food.

Further application fields of the subject matters according to the invention are explained in

more detail below.

In the fat blend according to.the invention, the fatty acids 'are. preferably‘pfesent in that form
in which they are bound in the oil, fat and lecithin raw material utilised, i.e. in particular as
triglycerides and phospholipids. However, these fatty acids can also wholly or in part be
present as free fatty acids, as esters, for exarhple simple alkyl esters such as ethyl esters, or
in salt form. It is also possible to use transesterified fatty acids. Thus for example the blend

adcording to the invention can be supplemented with such free fatty acids, simple fatty acid
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esters and fatty acid salts. It is also even comprised according to the invention that the blend
according to the invention may consist exclusively of these free fatty acids, simple fatty acid
esters and/or fatty acid salts and hence terminologically would itself also have to be described

as a fatty acid blend.

The fat blend according to the invention advantageously contains different oils, fats and/or
lecithins. Thus for example the fat blend can contain different oils, fats and lecithins such as
have no or only low contents of polyunsaturated fatty acids. In order then to incorpor-ate the
latter fatty acids in the fat blend, these oils, fats and/or lecithins are mixed with such that do

contain the polyunsaturated fatty acids.

The oils, fats and or lecithins can be common ones, for example animal and plant ones.
However, oils, fats and lecithins of microbial and/or synthetic origin and hence also newly
developed starting materials can be also be used. Raw materials still to be developed 1n the
future can also be used, since all that matters as regards the starting materials used is that they

contain the specified fatty acids in the stated amounts and proportions.

According to a preferred embodiment, the fatty acids GLA, SA and EPA together comprise
10 to 100 mg per g of the total fatty acids present; in addition, the GLA and the EPA each
comprise 35 to 45 wt. % and the SA 15 to 25 wt. % of the sum of these three fatty acids. If in
the context of the present documents a range is mentioned, then all intermediate values falling
within this range are disclosed. Thus the expression 10 to 100 mg or 10 to 500 mg 1s only a
shortened expression for all values lying between these, in particular all whole number
values, for example 10, 11, 12,13, 15,...30,31,32,33...65,66,67,68...85,...104,
105, 106, ...150, 151, 152, ...187, 188, 189, 190, ... 215, 216,217, ... 241,242,243, ...
268, 269, 270, ... 280, ...290,...300, 301, 302, 303,304 ...,310...,320...,330...,
340 ...,350...,360,361...,370...,380...,390...,400...,410...,415,416,417
,420...,430...,440...,450...,460...,470...,480...,490,491 .. .,495, 496
... . The same applies for the weight percentage ranges from 15 to 50 wt. %, 35 to 45 wt. %
and 15 to 25 wt. %. Thereby, at least all whole number values lying between these are
disclosed, for example 15, 18, 21, 24, 27, 28, 31, 33, 37, 39, 40, 42, 44,47 and 49. In

addition, all smaller ranges covered by the larger ranges are also covered as well.
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The aforesaid also applies with respect to the fat contents claimed in the present documents 1n
the form of energy % and for the claimed weight percentage data for the lecithins. Here also,

all whole number values between the limit values of these ranges are disclosed.

According to a preferred embodiment, the fat blend also contains arachidonic acid (AA).

Here the quotient of the sum of GLA + SA + EPA to the AA 1s at least 10:1.

According to a further preferred embodiment, the lecithin content is up to 40 wt. % of the

total lipids (= sum of the oils, fats and lecithins), preferably 1 to 10 wt. %.

According to a further preferred embodiment, the sum of the fatty acids GLA, SA and EPA
present in the fat blend in the form of phospholipids comprises up to 120 mg/g of the total
fatty acids, preferably 0.05 to 50 mg per g of the total fatty acids. These fatty acids present in
the form of phospholipids can thus for example comprise 0.05,0.1,0.5,1,2,3,4,5,6,7,8,9
and 10 mg per g total fatty acids. Again, in this case also, all ranges lying between the limit

values are disclosed.

As already stated, the fat blend according to the invention can be prepared by mixing animal,
plant, microbial and/or synthetic oils, fats and/or lecithins together in defined quantity

proportions.

As plant oils, for example “conventional” oils from mono- and dicotyledonous plants (such as
for example coconut oil, palm nut oil, palm oil, soya oil, sunflower oil, rape o01l) can be used.
For deliberate increasing of the gamma-linolenic (GLA) and stearidonic acid (SA) content,
“special” plant oils such as borage oil, evening primrose oil, echiuma oil, trichodesma o1l, and
also the seed oils of other species, e.g. from the Boraginaceae, Scrophulariaceae, Onagraceae
and Saxifragaceae families, can be used. In addition, for example GLA- and SA-rich
concentrates produced in chemical or enzymatic ways and also those obtained from the said
sources by chromatographic separation can be used. As animal fats and o1ls, for example,
egg oils, fish oils and oils from marine mammals, and also for example eicosapentaenoic
acid-rich or stearidonic acid-rich concentrates produced in chemical or enzymatic ways and
also those obtained from these raw materials by chromatographic separation can be used.

Further, gamma-linolenic, stearidonic and eicosapentaenoic acid-containing oils and fats of
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microbial origin or appropriate algal and fungal oils and concentrates derivable from these

can be used.

Further, specific GLA-, SA- and EPA-containing lecithins can be used in the fat blend
according to the invention; among these may be named lecithins from egg-yolk, preferably
those which as a result of modified feeding display a w3-PUFA-accentuated fatty acid
spectrum, and in addition other natural w3-PUFA-containing lecithins, for example from fish,
marine mammals or from microorganisms, and also lecithins whose content of GLA, SA and
EPA, preferably in the sn-2 position on the glycerine skeleton, has been enriched in chemical
or enzymatic ways. Further, medium-chain triglycerides (MCT) can be used in the claimed
fat blend. The expressions “fats, oils and lecithins” used here mean technological starting
materials. On the other hand, terms such as phospholipids and triglycerides refer to the
chemical species. Thus it is quite possible for an oil also to contain phospholipids (often also
described as lecithins) and for a lecithin also to contain triglycerides. As oils here, 1n
particular commercially available oils which are deslimed or delecithinised are used.

However, the untreated raw oils can also be used as required.

For stabilisation of the claimed, highly unsaturated fat blend against oxidative spoilage,
natural and synthetic antioxidants (such as ascorbyl palmitate, tocopherols, etc.) known to the
skilled person can be used. Further, the claimed contents of lecithins of animal, plant and/or

microbial origin in the fat blend contribute to the oxidation stability thereof.

The following table 1 shows the raw materials or fats, oils and lecithins from which various
preferred embodiments of the fat blend according to the invention were prepared by mixing.
The likewise following table 2 shows the resulting fatty acid composition of a few of the
practical examples set out in table 1. The expression “blend” here 1s a synonym for the

expression “‘mixture”’.
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Table 1: Composition of Example Fat Blends

Raw Materials Blend A
MCT fat 30.0
Palm o1l 26.0
Soya o1l 16.5
Coconut o1l

Borage oil 8.0
Echiuma oil 11.0
Fish oil A -~
Fish oil B 6.5

Egg lipids/egg lecithins 2.0

Fish lecithin

Blend D

(Data in Wt.%)
Blend B Blend C
30.0 30.0
16.5 20.0
11.5 8.0
10.0 12.0
13.0 18.0
16.0 --
-- 10.0
-- 2.0
3

26.0

16.5

30.0

-

19.0

6.5

2.0

Blend E

30.0

26.0

17.5

19.0

0.5

1.0

Blend F

30.0

26.0

13.5

19.0

0.5

5.0
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The fat blend according to the invention can also be incorporated according to the state of the
technology in a dietetic or pharmaceutical composition. This also includes the use of the fat
blend itself or also of components thereof in microencapsulated form. The further compon-
ents of this foodstuff or dietetic product or pharmaceutical can be also of known and of any
desired nature and are matched to the relevant requirements. Preferably this is a fat emulsion,
a ready-for-use food, a liquid food, a reconstituted powder food or a reconstitutable powder
food. These foods serve in particular for parenteral, enteral and/or oral administration.

However, they can also be a food-bar or a spreadable paste.

The liquid foods and reconstitutable powder foods according to the invention serve in
particular for parenteral, enteral and/or oral feeding, and preferably have a fat content which
contributes 10 to 55 energy %; the energy density is preferably 0.5 to 3.0 kcal/ml. Further,
the fat content especially preferably comprises 25 to 40 energy %, while the energy density 1s
especially preferably 1.1-1.4 kcal/ml.

The dietetic foodstuffs according to the invention contain not only a fat mixture or a fat blend
of the type described here, but can also contain other products, for example protein of animal
and/or plant origin, e.g. milk, whey, peas, wheat and/or soya, in the form of complex and/or
hydrolysed protein with or without addition of free amino acids and/or dipeptides as well as
carbohydrates (maltodextrins), vitamins, roughage, minerals, trace elements, choline, taurine,
carnitine, inositol and nucleotides in different quantity proportions and optionally water.

These further components can be mixed with the fat blend as desired.

The following table 3 shows the lipid and fatty acid contents of some fat blends according to
the invention, which are incorporated into liquid foods. Table 4 shows the values for the
compositions of various liquid foods according to the invention. Table 5 shows examples of

formulae for fat emulsions according to the invention.
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Practical examples of the fat emulsions claimed

(Data in g / 100 ml)

Content

3.0

3.0

1.2

1.8

1.0

Sum:

10

1.2

2.25

to 100 ml

Content

6.0
6.0
2.4
3.6

2.0

Sum:

20

1.2

2.25

to 100 ml

Components

MCT fat

Canola o1l

Fish o1l B (45/10)
Borage o1l

Echiuma oil

oils and fats
egg lecithin
glycerol USP

water (for injection)

% Distribution

30 %
30 %
12 %
18 %
10 %
Sum:

100 %



CA 02316298 2000-06-22

14

The fat blend according to the invention and the dietetic or pharmaceutical composition
according to the invention containing this can 1n particular be used for the treatment of

patients with the following disease states:

1. Patients with acute and chronic inflammatory diseases, with autoimmune diseases and
with weakened immune function: e.g. patients with Crohn’s disease, psoriasis, chronic
polyarthritis, rheumatism; patients with neurodegenerative diseases, patients with pulmonary
diseases, patients in the postoperative phase, HIV/AIDS patients, tumour patients, patients
with cystic fibrosis, septicaemic patients, high risk patients (in danger of infection, for the
avoidance/reduction of nosocomial infections), critically ill patients (e.g. polytraumas, post-
traumatic, post-aggression metabolism, metabolic stress), 1in patients with generalised
inflammatory syndrome (SIRS: “systemic inflammatory response syndrome™), multiple organ
failure and/or for avoidance thereof, 1n coronary patients after angioplasty or bypass
operation (restenosis, graft occlusion) for the support of immunosuppressive therapy in

patients after organ transplants and in diabetics.

2. Patients with Lipid Metabolism Disorders:

e.g. patients with cardiovascular diseases, hyperlipidaemias, metabolic syndrome, inter alia.

3. Patients with Limited Lipolytic Capacity of the Gastrointestinal Tract:

e.g. patients with Crohn’s disease, ulcerative colitis, genetic (cystic fibrosis, Schwachmann
syndrome) development-related (neonates) or acquired exocrine pancreatic insufficiency,
with short intestine syndrome or gastrointestinal tract damaged by radiation or cytostatic
compositions, after acute or chronic total parenteral feeding and also patients with diseases of

the liver and bile ducts (chronic hepatitis, alcohol syndrome, fatty liver).
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CLAIMS:

1. Fat blend comprising components which are oils, fats, lecithins, fatty acids or salts or

~ esters thereof, and containing polyunsaturated fatty acids, wherein the fatty acids gamma-

linolenic acid, stearidonic acid and eicosapentaenoic acid together comprise 10 to 500 mg/g
total fatty acids and the gamma-linolenic acid and the eicosapentaenoic actd each comprise

20 to 50 wt. % and the stearidonic acid 15 to 50 wt. % of the sum of these three fatty acids.

2. Fat blend according to Claim 1, wherein the fatty acids gamma-linolenic acid,
stearidonic acid and eicosapentaenoic acid together comprise 10 to 100 mg/g total fatty acids
and the gamma-linolenic acid and the eicosapentaenoic acid each comprise 35 to 45 wt. %

and the stearidonic acid 15 to 25 wt. % of the sum of these three fatty acids.

3. Fat blend according to Claim 2, wherein the gamma-linolenic acid and the

eicosapentaenoic acid each comprise ca. 40 wt. % and the stearidonic acid ca. 20 wt. % of

the sum of said three fatty acids.

4, Fat blend according to any one of Claims 1 to 3, containing arachidonic acid and
wherein the quotient of the sum of the gamma-linolenic acid plus stearidonic acid plus

eicosapentaenoic acid to the arachidonic acid 1s at least 10:1.

5. Fat blend according to any one of Claims 1 to 4, wherein the content of

phospholipids is up to 40 wt. % of the total lipids which is the sum of the oils, fats and

1 ecithins.

6. Fat blend according to Claim 5, wherein the phospholipids comprise 1 to 10 wt. % of

the total lipids.

7. Fat blend according to any one of Claims 1 to 6, wherein the sum of the fatty acids

gamma-linolenic acid, stearidonic acid and eicosapentaenoic acid present in the fat blend in

the form of phospholipids comprises up to 120 mg/g total fatty acids.
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8. Fat blend according to any one of Claims 1 to 7, wherein the sum of the fatty acids

gamma-linolenic acid, stearidonic acid and eicosapentaenoic acid present in the fat blend 1n

the form of phospholipids comprises 0.05 to 50 mg/g total fatty acids.

9. Dietetic or pharmaceutical composition containing a fat blend according to any one

of Claims 1 to 8.

10.  Composition according to Claim 9, in the form of a fat emulsion, a ready-for-use
food, a liquid food, a reconstituted or reconstitutable powder food, a food-bar or a

spreadable paste.

11. A composition according to Claim 10, wherein said foods are for parenteral, enteral

or oral administration.

12.  Composition according to Claim 11 in the form of liquid food or reconstituted
powder food for parenteral, enteral or oral feeding, wherein the fat content is 10 to 55

energy % and the energy density 1s 0.5 to 3.0 kcal/ml.

13.  Composition according to Claim 12, wherein the fat content is 25 to 40 energy %

and the energy density is 1.1 to 1.4 kcal/ml.

14.  Composttion according to any one of Claims 9 to 13 in the form of liquid food or
reconstituted powder food, wherein the fatty acids gamma-linolenic acid, stearidonic acid

and eicosapentaenoic acid together comprise 0.5 to 30 g/1500 ml of the liquid food or

reconstituted powder food.

15. Composition according to Claim 14, wherein the gamma-linolenic acid, stearidonic
acid and eicosapentaenoic acid together comprise 1 to 10 g/1500 ml of the liquid food or

reconstituted powder food.
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16.  Use of a fat blend according to any one of Claims 1 to 8 or of a dietetic or
pharmaceutical composition according to any one of Claims 9 to 15 for parenteral, enteral
and/or oral administration to patients with chronic inflammatory diseases, with lipid
metabolism disorders, with weakened immune function and/or with limited lipolytic

capacity of the gastrointestinal tract.

RIDOUT & MAYBEE LLP
Toronto, Canada '

Patent Agents
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