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Resveratrol solubilisation product

The 1nventlion relates To a resveratrol solubillisation

product.

10 Resveratrol 1s a phvtoalexin with antioxidatilve propertiles

and 1s a polyphenol. The substance 1s present, for example,

—

1n grapes, 1n relatively large amounts 1n the skin of red

grapes, but also 1n raspberries, mulberries, plums, peanuts,

and 1n Japanese knotgrass. Resveratrol can be 1solated from

15 grape vines as well. According to the “Wikipedia” online

encyclopedia entry, there 1s some evidence avallable from 1n-

pre——

vitro studies to 1ndilcate possible effilicacy agalnst cancer

—

"ects 1n diliseases such as

cells and beneficial e

atherosclerosis, heart disease, Alzheimer’s disease,

20 arthritis, and some autolmmune dilseases.

Accordiling to a report published 1n “Pharmazeutische Zeltung

pre—— pre——
—

"ect of

Online”, issue 29/2007, the anti-oxidative e

—

resveratrol 1s of significance not only for the protectilion of

B

25 vessels. As an organ that 1s particularly rich 1n lipids, the

—

brain also suffers when exposed to excesslve oxldative

pre—— pre——

ect of

stress. Accordingly, a neuro-—-protective e

pre——

resveratrol, which 1s capable of crossing the blood-brain

barrier, was demonstrated 1n several 1n-vivo studies 1n rats.

30 More recent studies even 1ndicate that resveratrol directly

—

promotes the processing of beta—-amyloild, which 1s the

pathogenic factor underlying Alzheimer’s dementila.

Aside from oxidative stress, chronic low-level 1nflammation

35 1s beilng discussed as a factor for ageling processes
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proceedlng at an 1ncreased rate. According to the report

pre——

clted above, the intracellular signalling pathway effecting

pre——

increased production of pro-inflammatory cytoklines i1nvolves

the nuclear factor, kappa-b (NFxk-b). This factor can be

—

activated by a whole range of stimuli (UV radiation,

B

bacterial toxilns) and then migrates to the nucleus of the

—

cell, where 1t 1nduces gene expression of wvarious

inflammatory enzymes. NFkK-b 1s 1ncreasingly seen as the

cruclal switching point linking oxidative and 1nflammatory

processes. Under 1n-vitro condiltions, resveratrol i1nhibits

pre——

the nuclear translocation of NFk-b and thus prevents one of

B

—

the most 1mportant mechanlisms 1n the genesis of pro-

inflammatory medliators.

pre——

One of the manifold e

pr— — |

"ects of resveratrol 1s highly specific

for this substance. In various organlisms, resveratrol has the

pre——

"ect as sustalned calorilie restriction

same life-prolonging e

—

(CR). Therefore, 1t 1s a member of the CR mimetics.

Likewlise, according to Nathan Gray “Resveratrol could enhance

exerclse performance® (20 June 2012,

www.nutraingredients.com/content/view/print/648155) further

studies 1n varlous organlsms 1ndlcate that resveratrol has an

—

effect agalnst cancer and diabetes as well as an Alzheimer-

pr— pp—  —
e

"ect and anti-i1nflammatory properties and

protective e

—

"ects.

beneficial cardiovascular e

pre——

However, one 1ssue of known resveratrol formulatlions 1s that

pre——

these show extremely low plasma levels of drug due to

absorption and liver metabolilism related factors 1n the body

—

of the patient. It 1s recognilized that micronizing the

resveratrol prior to 1ngestion can 1mprove biloavallability.

To 1ncrease the circulating drug levels, 1t 1s known that to

add further components aside from resveratrol to generate

carrier systems, such as, for example, emulsions or
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liposomes, may provide some benefits. Whereas resveratrol 1s

dissolved 1n a lipophillic phase and 1s stabilised i1in the form

pre——

of droplets 1n an agqueous environment 1n emulsions,

resveratrol can be retained 1n a phospholilipid layer 1n

liposomes. This can be used to 1ncrease the biocavallability

—

as compared to the native form, but formulations of this

type, such as liposomes, are mechanilically extremely unstable

and are not resistant to the millieu predomlinating 1n the

stomach.

Moreover, for applilications 1n dietary supplements and

beverages 1t 1s disadvantageous that the known formulations
are non-transparent and do not produce a clear agueous
solution.

pre——

It 1s an object of the invention to provide a su

"1clently

stable formulation for oral administration. Specifically, 1t

— —

1s an object of the 1nventlion to generate a formulation for

—
o

the resveratrol agent, 1n which the biocavailability of

B

resveratrol 1s approprilate such that 1t allows for 1ntake of

pre——

significantly reduced amounts as compared to the amounts of

native resveratrol that need to be taken up. The optimisation

pre—— pre——

of the absorption of resveratrol through an appropriately

—

sultable formulation 1s one object of the 1nvention 1n this

—

context. Moreover, 1t 1s an object of the i1nvention to attain

—
-

a stable homogeneous fine distribution of resveratrol 1n the

correspondlng end-products, such as food and dietary

supplements.

According to the claims, the 1nvention provides a milcellar

—

resveratrol formulation on the basis of which a markedly

higher biocavailability than with natilive resveratrol was

determined. The 1nvention provides a solubllisation product

pre——

conslisting of resveratrol, a mixture of polysorbate 80 and
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polyvsorbate 20 as well as at least one medium-chailn

triglyceride.

The formulation accordling to the i1nvention generates micelles

—

that are loaded with resveratrol by means of the

solubllisation product.

—

It has been shown, surprisingly, that the use of polysorbate

pre——

30 alone or of polysorbate 20 alone does not lead to the

desired stable micelles, which remaln stable even at the
extremely acidic conditions existing 1n the stomach and thus

release the resveratrol to the organism no earlier than via

the small intestinal wall. Only the use of the two

emulsifying agents 1n comblnation wilith at least one medlum-
chaln triglyceride allowed the 1nventor to generate a

solubilisation product having said stable micelles.

Medium—-chain triglycerides (MCTs) are triglycerides

containing medium-chain fatty acids. Medilum-chain fatty acids

include capronic acid, caprvlic acid, capric acid, and lauric

acld. These are saturated fatty acids, which are present 1n

pre——

troplcal plant fats such as coconut o1l and palm kernel o1il.

pre——

Low fractilions of the substances are also present 1n milk fat.

There 1s no pure MCT o1l 1n nature, but pure MCT o01ls can be

—

obtained by synthesis. In the scope of the i1nvention,

—

individual MCTs or a mixture of di

—

"erent MCTs can be used as

medlium—-chain triglycerides.

The 1nventlion creates the opportunity to i1mplement a

—

resveratrol formulation with a high load of resveratrol 1n

the micelles without the micelles bursting open and releasing

the resveratrol as a sediment upon dilution with water.

pre—— pre——

In the scope of the i1nvention, the content of resveratrol 1n

the solubilisation product according to the i1nvention can be
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varled up to very high values wilithout destabililising the

micelles. The resveratrol content 1n a preferred embodiment

pre——

of the solubilisation product 1s 1n the range of 3% by welght

to 15% by welght, particularly preferably 1n the range of 5%
by weight to 10% by weight, and in particular 1s 10% by

welght.

— —
-

The amount of the emulsifying agent mixture made up of

polyvsorbate 20 and polysorbate 80 1n the solubllisation

pre——
p—

product according to the i1nventilion 1s 1n the range of

approximately ©5% by welght to approximately 95% by welght,

1n particular 1n the range of approximately 70% by welght to

approximately 92% by welight, particularly preferably the

—

fraction of the emulsifving agent mixture 1s approximately

71.8% by weight.

pre——

In an advantageous refinement, the amount of the at least one

medlum—-chaln triglycerilide 1n the solubilisation product 1s 1n

the range of at least approximately 2% by weight to

—
-

approxlmately 8% by welght, 1n partilicular 1n the range of

approxlmately 3% by welght to approximately 5% by weight,

pre——

whereby the fraction of the at least one medium-chailn

triglyceride (MCT fraction) preferably 1s approximately 4.5%

by weight.

B

Surprisingly, 1t has been found that the loading capacity of

the solubilisation product can be 1ncreased by adding

tocopherol to the solubilisation product as a further

pre——

f tocopherol 1is

component, 1n particular mixed tocopherol.

used, 1t has unexpectedly been found advantageous to 1ncrease

the proportion of the at least one medium-chalin triglyceride.

—

When using, for example, 7.5% by weight of tocopherol 1n the

form of mixed tocopherol, an 1ncrease 1n the MCT content from

4.0% by weight to 4.5% by weight leads to a disproportionate




10

15

20

2.9

30

DK/EP

EP 17

3468607 T3
9 837.9

2

lncrease 1n the loading capacity with resveratrol from 5% by

welght to 10% by weight.

pre——

In the context of the 1nvention,

the tocopherol content can

be varied, and 1t has been found that an amount 1n the range

—

up to about 10% by welght 1s su

"1clent. In particular, the

—

amount of the tocopherol content

product according to the invention 1s 1n the range of

1n the solubililisation

—
-

approxlmately 3% by welght to approximately 6% by weight and

preferably the tocopherol fraction 1s approximately 5.25% by

welght.

Depending on the specific application field, the

—

solubililisation product can be produced 1n the scope of the

invention using a-tocopherol and/or B-tocopherol and/or y—-

tocopherol and/or O0-tocopherol or using a mixed tocopherols

—

consisting of a-tocopherol, P-tocopherol, y-tocopherol, and

O0—-tocopherol.

—
o

Compared to the use of, for example, o-tocopherol alone, 1t

pre——

has been evident that the use of

pre——

the same amount of mixed

tocopherols 1mparts a greater anti-oxildative potential to the

solubilisation product accordilng

Chemical lipophilic antioxidants

—

to the 1nvention.

may also be used 1n the

context of the 1nventilion, 1n addition to or as an alternative

to tocopherol. For example, butylhydroxvanisole (BHA, E320),

butvlhydroxytoluene (BHT, E321),

rosemary extract with the active

gallate (E310 to 312) or

lngredients carnosol and

carnosic acid (E392) are an option. The specified so-called

—
o

numbers" refer to the list of

]

the European Union.

food additives authorized by
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Since the micelles are particularly small 1n the

solubililisation product according to the invention, a clear

and lastingly transparent product 1s obtained. The narrow

particle size distribution 1s another contributing factor,

— —

since the distribution of the diameters of the micelles at pH

B

/ and room temperature, 1l.e. at a temperature 1n the range of

approximately 18°C to approximately 22°C, ranges only from

approxlmately 1 nm to approximately 25 nm. In particular, on

average, approximately 69.45% by volume +/- 0.55% by volume

pre——

of the particles are larger than 3.22 nm +/- 0.06 nm, and, on

average, approximately 30.55% by volume +/- 0.55% by volume

—

of the particles are larger than 12.74 nm +/- 1.04 nm.

—

At pH 1 and a temperature of 37°C, the distribution of the

pre——

diameters of the micelles ranges from approximately 2 nm to

approximately 900 nm. In partilicular, on average,

approximately 60.35% by volume +/- 1.25% by volume of the
particles are larger than 10.33 nm +/- 0.43 nm, and, on
average, approximately 31.75% by volume +/- 9.15% by volume

—

of the particles are larger than 161.85 nm +/- 4.25 nmnm.

Since the particle sizes are small, the advantageous

pre——

formation of a clear liguid, 1n particular for perception by

the human eye, 1s attalned.

The micellar particle size distributlons characterilised above

pre——

were measured based on the principle of dynamic light

pre—— pre——

scattering using laser light of a wavelength of 780 nm. The

particle si1ize measurements were done with the ParticleMetrix

NANOFLEX backscatter particle analyser. The measuriling

princliple 1s based on dynamic light scattering (DLS) 1n a

180° heterodyne backscatter arrangement. In this geometry, a

—

part of the laser beam 1s mixed 1nto the scattered light

(heterodyne technique). Due to the short light path of 200

milicrometers to 300 micrometers 1n the sample, backscattering
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1s of advantage for absorbing and highly concentrated

samples. The heterodyne technigue has an amplifying e

ect oOn

pre——

the signal/noise ratio and on the sensitivity of the sub-100

nm-range.

—

The laser light 1s coupled 1nto the Y fork of an optical

fibre. The

laser light that 1s partially reflected at the

—

sapphire window of the sample chamber and the light scattered

backwards by the sample return 1n the same fibre. The

pre——

detector 1n the second branch of the Y fork records the

mutually 1nterfering signals. A rapilid Fourler transformation

analysis decomposes the fluctuating scattered light fractions

1nto a frequency-dependent so-called “power spectrum”. Each

frequency component 1s a Brown’s di

—

"uslion constant and can

thus be assigned to a particle size. The Stokes-Einsteiln

formula 1s

used for conversion to a particle size

distribution:

This equatilion links the di

constant Kk,

T

D=k
3nndp

"uslon constant D, Boltzmann

—

temperature T, dynamic viscoslty m of the medium,

pre——

and diameter dp of the particles. A temperature sensor 1S

attached 1n the measuring device close to the sample 1n the

—

vicinlity of the sapphire window.

—

delionlised water. For this purpose, the solubilisation product

Fach of the samples was diluted once 1:10 with fully

was dissolved 1n water while stilirring. It dissolves fully 1in

water producing a clear solution. This solution 1s stable and

transparent. Subsequently, the NANOFLEX was used to run three

— —

measurements for a period of 30 seconds and the mean of the

measured values was calculated.
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In addition, the samples were adjusted to pH 1 and then

37° at otherwise unchanged conditions. This

was to simulate physiologlcal condilitions 1n terms of the

pre——

gastric passage of the solubillisation product.

—

The clarity of the solubilisation product can also be made

evident by 1ts low turbidity.

The followlng workling hypothesilis 1s used for this purpose:

The solubillisation 1s the better, the clearer an agueous

pre——

dilution of a solubililisation product or other formulation of

resveratrol 1s, 1.

B

—

e. at a pH value of 1.1 and a temperature

of 37°C. The better the solubilisation, the better is the

bloavaillability.

This 1s evident already from the particularly low turbidity

pre——

—

of the solubillisation product, which can be understood to be

a kind of characterilistic parameter for the biocavallability.

—

The turbidity of the solubilisation product according to the

lnvention 1s less

than 50 FNU, measured by scattered light

measurement with infrared light according to the provisions

pre——

of the ISO 7027 standard at a 1:50 dilution of the

solubilisation product 1n water.

The solubilisation product according to the i1invention retains

1ts low turbidity

—

even after 24 hours of storage at 21°C and

pre——

pH 7 and after 1 hour of storage at 37°C and pH 1.1, i.e.

under the storage

conditions at room temperature 1n agueous

dilution and under the condiltions during passage through the

—
e

stomach. Accordingly, 1t 1s the current understanding of the

inventor that the

stomach, 1s still

resveratrol, having passed through the

present 1n the solubilisation product

—

according to the 1nvention 1n the form of the stable, very

small micelles and can therefore be taken up very well 1n the

later digestilive tract.
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For experimental determination of the turbidity, the

turbldity measuring devices are calibrated using a standard

suspension.

light intensity,

suspension. Accordingly,

The display there:

"ore does not show The measured

—

but the concentration of the calibration

measuring any suspension, the

display 1ndicates that the correspondiling ligquld causes the

—

same light scattering as the standard suspension of the

displayed concentration.

defined refe

Formazine 1s the internationally

rence standard for turbidity. “FNU”, 1.e.

units. This 1s the unit used,

of the ISO /7072 standard.

In an advantageous embodlment, the solubililisation product of

pre——

“formazline nephelometric units”, 1s one of the most common

for example, 1n water treatment

for the measurement at 90°C in accordance with the provisions

B

the 1nventlion contalns at least one other polyphenol, as a

which can svnergistically support the e

further component,

—

in particular qguercetin and/or catechin,

— —

"ect of resveratrol,

depending on the field of application.

The transparent and

—

fully stable water-soluble resveratrol

formulation accordiling to the 1nvention comprises, 1n the

absence of the excipilents specified above, stable

transparency and, moreover,

markedly 1mproved bloavaillability

1n pH-1ndependent manner 1n gelatine-free capsules (hard

and/or soft)

products.

solubility,

and 1n beverages or liguid, water-based end-

but also, 1n particular, thilis high level of

—

Products comprising sald transparency and water

pre——
—

biocavailability of the resveratrol formulation, are urgently

sought ai

"ter 1n the pertinent i1ndustry as capsule filling and

as transparent resveratrol beverages for 1nnovatilve products.

A resveratrol

vet exlst to

pre——

che knowledge 01

formulation meeting these requirements does not

"he 1nventor.
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By means of the specific formulation, the i1nvention managed

to markedly 1ncrease the bioavailabilility as compared to the

pre——

native form of resveratrol.

pre——

Due to the markedly 1ncreased bloavallability of resveratrol

1n the solubilisation product according to the i1nventilion as

pre——

compared to the native form, the amount of resveratrol to be

taken up dally by a user by oral admlinistration can be

reduced. Accordingly, 1t has been evident, for example, that

—

the administration of 200 mg resveratrol 1n a solubllisation

pre——

"1clent to attailin

product according to the invention 1s su

pre—— pre——

the effect of a daily dose of 3,500 mg native resveratrol.

In princilple, the solubililisatilion product can be used both

externally by application to skin, nails, and/or hair or

—

internally by uptake into the body. Use of the solubililisation

pre——

product 1s possible 1n all forms of application, 1n

particular oral, dermal, 1ntravenous or 1nhalational

pre——

administration of the solubilisation product or of a fluid

contalning the solubilisation product.

It has also been evident to be advantageous that the

solubililisation product according to the i1nvention can be

pre——

provided easl1ly 1n the form of capsules for oral 1intake,

since 1t does not attack the capsules. Accordingly, the

lnvention also provides a capsule filled with the

solubllisation product, whereby the capsule can be provided

as soft gelatine capsule or hard gelatine capsule or as soft

gelatine—-free capsule or as hard gelatine-free capsule.
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Another administration form 1s a fluid containing the

solubllisation product accordiling to the i1nvention, and such

fluid may be a food, a beverage, a cosmetlic product such as

1n particular a cream, lotion or olntment. Specifically, the

—

fluid can comprise an aqueous dilution of the solubillisation

—

product. The usability 1n a fluid of the solubilisation

product according to the 1nvention 1s not linked to the

—
-
—

viscoslity thereof; likewlse, the solubililisation product can

be 1ncorporated into hvydrophilic and lipophilic media.

Due to the 1ncreased biloavailability as compared to the

—

native form that can be attalned by means of the 1nventilon,

the dally doses can be markedly reduced 1n advantageous

—
-

manner as compared to the oral administration of native

resveratrol.

pre——

Exemplary embodiments of solubilililisatilion products according to

the 1nvention are 1llustrated hereinafter.

Example 1: Resveratrol solubillisation product

For producing a solubilisation product without tocopherol,

the followlng was used:

o0 g resveratrol;

40 g medlium—-chain triglycerides;
340 g polysorbate 80; and

70 g polysorbate 20.

Q

The resveratrol used was (trans)resveratrol, 99%, trade name

resVIDA, made by Koninklijke DSM N.V., Heerlen, The

Netherlands.
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MCT o011 Delios VK Kosher made by Cognils GmbH, Monheim,

Germany, was used as the medium-chain triglycerides.

Crillet 4/Tween 80-LQ-(SG), Croda GmbH, Nettetal, Germany,

was used as the polysorbate &0.

Crillet 1/Tween 20-LQ-(SG), Croda GmbH, Nettetal, Germany,

was used as the polysorbate 20.

Polvsorbate 20 and polysorbate 80 were mixed and heated to a
temperature in the range between approximately 50 °C and

approximately 70 °C.

The MCT 01l was added to the mixture of polysorbate 20 and
polyvsorbate 80 at a temperature 1n the range between
approximately 50 °C and approximately 70 °C and homogenized

whille stirring.

—

Resveratrol was then added to the mixture of polysorbate 20,

polyvsorbate 80, and MCT o1l and heated, while stirring, to a

“emperature in the range between approximately 83°C and

approximately 87°C for homogenisation. As soon as the fluid
was homogeneous and transparent, 1t was cooled to a

temperature below approximately 60°C.

Example 2: Resveratrol solubllisation product with mixed

tocopherol

—

For production of the solubililisation product, only

100 g resveratrol;

45 g medlium—-chain triglycerides;

000 g polysorbate 80;
180 g polysorbate 20, and
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715 @ mixed tocopherols

were used.

The resveratrol was (trans-—-)resveratrol, 99%, CAS number 501-

—

30—0, procured from Bachem AG, Bubendorf, Switzerland. The

—

CAS number 1s an 1nternational reference standard for

chemical substance. Each known chemical substance has a

unigque CAS number.

MCT oil (70/30) Rofetan GTCC 70/30 made by DHW Deutsche

Hydrierwerke Rodleben GmbH, Dessau-RolRlau, Germany, CAS
number 73-398-61-5, was used as the medium-chain

triglycerides.

Commercilal preparations such as, for example, TEGO SMO 80 V,

Evonik or Crillet 4/Tween 80-L0O-(SG), Croda GmbH, Nettetal,

Germany, can be used as polysorbate 80 (E433, CAS number

9005-00-0) .

Commerclal preparations such as, for example, TEGO SML 20 V,

Evonik or Crillet 1/Tween 20-L0O-(SG), Croda GmbH, Nettetal,

Germany, can be used as polysorbate 20 (E432, CAS number

9005-04-9) .

Vitapherole T-70 Non GMO, a 70% mixed tocopherols 1n plant

011l made by Vitae Caps S.A., Spaln, or EMix 70 made by
Nutrilo GmbH, Cuxhaven, Germany, can be used as mixed
tocopherols (E306, CAS numbers 59-02-9, 10098-35-4, 54-28-4,
and 119-13-1) .

Polyvsorbate 20, polysorbate 80, mixed tocopherols, and MCT

—
-

01l were homogenised at a temperature 1n the range of

approximately 18°C to approximately 22°C while stirring.
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Resveratrol was then added to the mixture of polysorbate 20,

polyvsorbate 80, mixed tocopherols, and MCT o1l and heated,

pre——
p—

while stirring, to a temperature 1n the range of

approximately 83°C to approximately 87°C for homogenisation.

As soon as the fluid was homogeneous and transparent, 1t was

cooled to a temperature below approximately 30°C.

The resulting solubillisation product 1s a light brown viscous

fluid, which produces a vellowlsh clear solutlion when diluted

pre——

wlith water at a ratio of 1:50. According to an HPLC analysis,

pre——

the resveratrol content of the solubilisation product 1s at

least 103 by weight, whereby the resveratrol 1s enclosed 1n

micelles. According to an aerometer measurement, the density

of the solubilisation product 1s 1n the range of 1.05 to

pre—— pre——

1.15 g/cm’ at a temperature of 20°C. The turbidity of the

solubilisation product 1s less than or equal to 50 FNU,

solution 1n water at a ratio of 1:50. Said solution has a pH

—

1n the range of 6 to 8 according to a potentiometric

determination.
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Patentkrav

1. Solubilisat bestaende af

resveratrol og

polysorbat 80 og polysorbat 20

samt 1 det mindste et mellemkadet triglycerid (MCT) og eventuelt som yderligere
bestanddel tocopherol, serligt blandingstocopherol,

og/eller eventuelt som yderligere bestanddel 1 det mindste et andet polyphenol, saerligt

quercetin og/eller catechin.

2. Solubilisat ifglge krav 1,

kendetegnet ved, at

andelen af resveratrol ligger 1 omradet mellem 3 vaegt-% og 15 vaegt-%, serligt
foretrukket 1 omradet mellem 5 vaegt-% og 10 vaegt-%, og serligt kendetegnet ved,

at andelen af resveratrol udggr 10 vaegt-%.

3. Solubilisat ifglge krav 1 eller 2,

kendetegnet ved, at

emulgatorblandingen af polysorbat 20 og polysorbat 80 foreligger 1 en mangde 1
omradet mellem mindst cirka 65 vaegt-% og cirka 95 vaegt%, serligt 1 en mangde 1
omradet mellem cirka 70 vaegt-% og cirka 92 vagt-%, hvor andelen af

emulgatorblandingen af polysorbat 20 og polysorbat 80 foretrukket udggr cirka 71,8
vaegt-%.

4. Solubilisat ifglge et af de foregaende krav,

kendetegnet ved, at

det 1 det mindste ene mellemkadede triglycerid foreligger 1 en ma&ngde 1 omradet
mellem mindst cirka 2 vaegt-% og cirka 8 vaegt%, serligt 1 en maengde 1 omradet
mellem cirka 3 vaegt-% og cirka 5 vaegt-%, hvor andelen af det 1 det mindste ene

mellemkadede triglycerid (MCT-andelen) foretrukket udggr cirka 4,5 vaegt-%.
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5. Solubilisat ifglge et af de foregdaende krav,

kendetegnet ved, at

tocopherolandelen 1 solubilisatet ifglge opfindelsen foreligger 1 en mangde 1 omradet op
til cirka 10 vaegt-%, serligt 1 en ma&ngde 1 omradet mellem cirka 3 vaegt-% og cirka 6

vaegt-%, og foretrukket udggr tocopherolandelen cirka 5,25 vaegt-%.

6. Solubilisat ifglge et af de foregaende krav,
kendetegnet ved, at

diameterfordelingen af micellerne straekker sig fra cirka 1 nm til cirka 25 nm.

7. Solubilisat ifglge et af de foregdaende krav,

kendetegnet ved, at
uklarheden af solubilisatet er mindre end 50 FNU malt ved hjalp af

lysspredningsmaling med infrargdt lys ifglge bestemmelserne 1 standarden ISO 7027
ved fortynding af solubilisatet 1 forholdet 1:50 1 vand.

8. Solubilisat ifglge et af de foregaende krav,
kendetegnet ved, at

uklarheden af solubilisatet efter 24 timers opbevaring ved rumtemperatur og pH 7 er
mindre end 50 FNU malt ved hjelp af lysspredningsmaling med infrargdt lys ifglge
bestemmelserne 1 standarden ISO 7027 ved fortynding af solubilisatet 1 forholdet 1:50 1

vand.

9. Solubilisat ifglge et af de foregaende krav,
kendetegnet ved, at

uklarheden af solubilisatet efter 1 times opbevaring ved 37°C og pH 1,1 er mindre end

50 FNU malt ved hjalp af lysspredningsmaling med infrargdt lys ifglge bestemmelserne
1 standarden ISO 7027 ved fortynding af solubilisatet 1 forholdet 1:50 1 vand.

10. Kapsel fyldt med et solubilisat ifglge et af de foregdaende krav,

kendetegnet ved, at
kapslen tilvejebringes som blgd gelatinekapsel eller hard gelatinekapsel eller som blgd,
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gelatinefri kapsel eller som hard, gelatinefri kapsel.

11. Anvendelse af et solubilisat ifglge et af kravene 1 t11 9, s@rligt 1 vandig fortynding, 1

en fgdevare.

12. Anvendelse af et solubilisat ifglge et af kravene 1 t11 9, s@rligt 1 vandig fortynding, 1

en drikkevare.

13. Anvendelse af et solubilisat ifglge et af kravene 1 t1l 9, s@rligt 1 vandig fortynding, 1

et kosmetisk produkt, serligt en creme, en lotion eller en salve.
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