- 1 - SPECIFI CATI ON o/ w o EMJULSI ON CONTAI NI NG LI GNAN COMPOUNDS AND
COVPCOSI TI ON CONTAI NI NG THE SAVE TECHNI CAL FI ELD [ 0001] The present

i nvention relates to O WO enul sions containing |ignan-class conpounds and
conpositions containing the same; nore particularly, the present invention
relates to conpositions that are inproved in the amount of bodily
absorption of l|ignan-class conpounds. _BACKGROUND ART [0002] Lignan-class
conpounds have been reported to have a variety of in vivo actions. For
exanpl e, USP 4427694 discloses the_effectiveness of sesamin in alleviating
the synptons of al cohol intoxicatPBRCEREFBFIANcohol or tobacco withdrawal,

and JP 2-138120 A _discloses the effectiveness sesan nol d._epi sesam nol
" the treathate EHSOIEHONRHIINE niRSE R tE TS A B The
assignees of the subject appli ' o &anki d various physiol ogi ca
actions of lignan-class conpoungg&gggy?#g Eﬁ%eghﬁﬂgy have reveal ed such
effects as the blood cholesterol |lowering action (Japanese Patent No.

3001589), the action of inhibiting A5-unsauration enzynmes (Japanese Patent

No. 30706 L an of inproving hepatic functions (Japanese Patent
No. 30753%%??N%§§Feggg?gl depression (Japanese Patent No. 3075360), the

action of (BREYSNt| ngns! pBEsL! LATAN BL:atlaanCRouRY i opd124062)

the actio “Tnhi bi abolTsm of chol ester e acid, as
wel | as '8&ﬁ£hﬂﬂiﬁg lignan-class compounds and compositions containing

the same; more particularly, the present invention relates to
compositions that are improved in the amount of bodily
absorption of lignan-class compounds.

BACKGROUND ART

[0002] Lignan-class compounds have been reported to have a
variety of in vivo actions. For example, USP 4427694
discloses the effectiveness of sesamin in alleviating the
symptoms of alcohol intoxication and/or alcohol or tobacco
withdrawal, and JP 2-138120 A discloses the effectiveness of
sesaminol and episesaminol in the treatment and prevention of
allergosis such as bronchial asthma. The assignees of the
subject application also confirmed various physiological
actions of lignan-class compounds and, to date, they have
revealed such effects as the blood cholesterol lowering.action
(Japanese Patent No. 3001589), the action of inhibiting
A’-unsauration enzymes (Japanese Patent No. 3070611), the
action of improving hepatic functions (Japanese Patent

No. 3075358), cholesterol depression (Japanese Patent

No. 3075360), the action of preventing sickness from drinking
(Japanese Patent No. 3124062), the action of inhibiting the

metabolism of cholesterol and bile acid, as well as lowering



chol esterol (Japanese Patent No. 3283274), the carcinogenesis suppressing
action (Japanese Patent No. 3183664), the breast cancer suppressing action
(JP 05-043458 A), as well as the action of suppressing the generation of

i pid peroxides (JP 05-051388 A), and the action of scavenging active
oxygen (JP 06-227977 A). [0003] However, |ignan-class conmpounds are hardly
soluble in water and, what is nore, they dissolve to only sone extent in
organi c solvents that can be used in medicanments or foods. Such sparingly
sol ubl e substances have the probl em of not EIH% easily absorbed in the

li vi ng boBpolpsterplad Jaraper6d PatentpNovi ig8eRd BodFPﬁ SIS RestLs

fat-sol ubl e substances, it has been proposed to make r mcelles of
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size to 110 ? |l er. As another exanple, JP 9- 157159 A di scl oses a

carotinoi con ainl g conposition conprising an oil phase that has

carot|n0|g§ 65330|Vﬁgwege9'|lqr a%tcg%gst %qdﬁnﬁﬁﬂ#ﬁgf(§¥aﬁ%;éﬁ] 19 phase

cont ai nin | ygl ycerin fatt acid ester ecl ric

al cohol agy_ waiveh 033, Whethqd k% ARADSAURY o o137 eSRY idialy Sl ent

subst ance,
in organic solvents that can be used in medicaments or foods.

Such sparingly soluble substances have the problem of not
being easily absorbed in the living body.

[0004] As a method of improving the bodily absorption of
fat-soluble substances, it has been proposed to make finer
micelles of fat-soluble substances (render them in finer
particles). This exploits such a nature of fat-soluble
substances that the smaller the size of their particles, the
more advantageous they are in terms of absorption by the
digestive tract. To give a specific example, JP 2004-196781 A
discloses a coenzyme Q10 containing water-soluble composition
that comprises coenzyme Q10, a specified polyglycerin, fatty
acid monoester, etc. and which is markedly improved in bodily
absorption by adjusting the average particle size to 110 nm or
smaller. As another example, JP 9-157159 A discloses a
carotinoids containing composition comprising an oil phase
that has carotinoids dissolved in o0il or fat and that is
emulsified in a water phase containing a polyglycerin fatty
acid ester, lecithin and a polyhydric alcohol and which has

the bodily absorption of a sparingly soluble substance,



carotenoi d, inproved by adjusting the average particle size of the oil
phase to 100 nmor smaller. [0005] On the other hand, a neans called double
enul sification (WO oil-in-water-in-oil ermulsion) is sonetines adopted
for the purpose of inproving the flavor and palatability or suppressing the
deterioration of fat-soluble substances. Specifically, JP 5-130843 A for
exanpl e, discloses an oil-in-water-in-ogl _emulsified oil or fat
conposition that has egg yolk and a saccharide incorporated in a water
phase as a product .that can solve the problem %oi liness) with the
convent i oR&FOEPRPEfu| MBRONEH RY aﬁpysgggg VBPK AVREGEBSo PR Clien Sid& Cfon,
JP 7-313055 A Shomﬁ tha% if DNA suscep&ible to oxidative deterioration is
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Docunent apanese Patent No. 3
discloses an oil-in-water-in-o0il emulsified oil or fat

composition that has egg yolk and a saccharide incorporated in
a water phase as a product that can solve the problem
(oiliness) with the conventional O/W emulsion having only egg
yolk incorporated. In addition, JP 7-313055 A shows that if
DNA susceptible to oxidative deterioration is incorporated in
the internal oil phase of an O/W/0 emulsion, the DNA is
covered with the film of the emulsified phase to ensure that
it is sufficiently protected against deterioration in quality
to provide a product having good flavor and palatability.
Further in addition, JP 2004-97113 A shows that by forming an
O/W/0 emulsion of fat-soluble vitamins, the activity of the
vitamins can be maintained to survive storage for a prolonged
time.
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DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0006] The present inventors have conducted studies with a
view to enhancing the bodily absorption of lignan-class
compounds. And they first found that when an oil-in-water
emulsion prepared by emulsifying in a water phase an oil phase
having a lignan-class compound dissolved therein was
administered perorally, the time to maximum blood level (Tmax)
was markedly shortened compared to the case where the lignan-
class compound was simply dissolved in oil or fat (PCT/JP
2006/306845). This improvement in the rate of bodily
absorption is particularly useful in the case where the effect
of the lignan-class compound is desirably exhibited soon after
it is ingested, for example, in the case where the
effectiveness in preventing sickness from drinking or the
effectiveness in scavenging active oxygen is wanted.

[0007] On the other hand, the investigation by the present



I nventors has reveal ed that the above-descri bed nmeans excels in its ability
to inprove the rate of bodily absorption but does not inprove the anount of
bodi |y absorption. To state specifically, whether a |ignan-class conpound
was adm nistered perorally as an oil-in-water enulsion or as a sinple
solution in fat or oil, the area under the bl ood concentration-time curve
(AUC) was the sane (see [Reference EX&UH%Q] herein). [0008] Therefore, the
present invention particularly focuses on the amount of bodily absorption
of lignan-class conpounds and ains to make it greater than it has been in
the priokneentoNEANSS POR SOL&A NChTHELIPRCBREWE- 169001 beRecmprRSeARCEASENt Or S
conducted intensive studies in order to enhance the ampunt of bodily
absor pti okn okts | gpibhity| besimprpventhe wate eEshedilyt ahaerptiiphi bufigl y
found that when a |ignan-class conpound as dissolved in the internal oi
phase of LMD HPRFRYSntNAsaBAWPhi 9f cPRBibEr8PaPFPtiPRe ARDEHRBLEf its
bodi |y absorption could be inproved over the prior art. CbnventLonaIIg,
doubl e entPeG¥FEea1bn HaRebheR aptigbrRealass CABPRUPBOYBSoRIMABLETPRE
flavor or galatfbility or_iugﬁressing thi deterioration,of fat-iokuble
subst anceREERERLLY 3853 oPihetA KAbRR SPULFIORNAT PP PsSERBABI E°GH T ABr ovi ng
t he bodi l gﬁsor tion of fat-sol ubl Sﬁg t es #0010 In,short,. the
present i%& it o p?b%idggeaaHSﬂnggeE ﬁ§?$$886| 8HSﬁLEFQ§§°86 B&nd, nore
parti cul ar| a WO epulsion c ostiion_havin st _one_of
P nan- o autve CONIElie aPBs o 8l “PRBG A REPEFHEYS ofrBlipa8 heldialr as o
method of | ipg Vi NOpf OF RERENt +RL BRALLY+2PROERELSA BL4i8038:%y

focuses on the amount of bodily absorption of lignan-class

compounds and aims to make it greater than it has been in the

prior art.

MEANS FOR SOLVING THE PROBLEMS

[0009] The present inventors conducted intensive studies in

order to enhance the amount of bodily absorption of lignan-

class compounds; as a result, it was surprisingly found that

when a lignan-class compound as dissolved in the internal oil

phase of an O/W/0 emulsion was administered perorally, the

amount of its bodily absorption could be improved over the

prior art. Conventionally, double emulsification has been

performed for the purpose of improving flavor or palatability

or suppressing the deterioration of fat-soluble substances and

it has not been known at all that it is capable of improving

the bodily absorption of fat-soluble substances.

[0010] In short, the present invention provides a double

emulsified lignan-class compound, more particularly, an 0O/W/0

emulsion composition having at least one of lignan-class

compounds dissolved in an internal oil phase, as well as a

method of improving the amount of bodily absorption of lignan-



cl ass conpounds by nmeans of such a conposition. [0011] The present invention
al so provides an QWO emnulsion conposition which, when adm ni stered
perorally,. enables at |east one of |ignan-class conpounds to be absorbed
with a greater AUC (preferably with an AUC at |east 1.13 tines, nore
preferably at least 1.25 tines, even nore preferably at least 1.5 tines,
and nost preferably at least 1.6 tines),than when the sane quantity of that
| i gnan-cl ass conpound is dissolved in the sane oil or fat as the internal
oi | phase and adm ni stered perorally under the sanme conditions; the present
i nvent i orckas s heempeends ey ampabecl5 sueh AreeMBPAitinRRA Q W O emul si on
conposi tion, £0012] A test for checking to see if a certain QWO enulsion
conposi ti bP0ttbkst pFepaPEEFSR} hﬁgeatbPEaﬁéFOAEEPVhﬁﬁs anr 87 ¥/ ence
preparation can be designed as appropriate by any skilled arti san through
adj ust ner®MptsipR ¢EpO ﬁHlPPkﬂh?“éEt o¥len agnERipESERAPPPERTEEL YHE DRAW NGS
[0013] [FIG Hi FIG.11is g Eh shomﬁng the tine Cﬁarse of t taI sum
of sesam FPENCRpREelsATh PR %éggﬁﬁf lQSSeﬁPQBQH i FBVEF) 'ﬁOF &9pl ood
of rats adpnistered wt I on |nv élon or a
conparatlvgl%oﬁp%ﬁ??F%ﬁ RU%FFEFGEEP?S ﬁlF gggha ho&f ﬁh 3amount  of
bodi |l y ﬁsor tlog éf Z g ?g ﬁ&%g thevgonROS|t|on of the
present | fdﬂ %Bn% Va?lv ﬁp $ n fFI&. § ﬁF&. 3 is a graph
?Qg‘é“arragntQfegé{f&bf;?%éel%s%h‘f. 5 9&8&?“%8“ mégﬁagk@f@!}ﬂb%' $§53WLa¢! evels

1.6 times) than when the same quantity of that lignan-class

compound is dissolved in the same oil or fat as the internal

0il phase and administered perorally under the same

conditions; the present invention further provides a process

for producing such O/W/0 emulsion composition.

[0012] A test for checking to see if a certain O/W/O

emulsion composition (test preparation) has a greater AUC than

a reference preparation can be designed as appropriate by any

skilled artisan through adjustment of the test and like

factors.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] [FIG. 1] FIG. 1 is a graph showing the time course

of the total sum of sesamin and episesamin levels (sesamin +

episesamin level) in the blood of rats administered with the

composition of the present invention or a comparative

composition.

[FIG. 2] FIG. 2 is a graph showing the amount of bodily
absorption (AUC) in rats administered with the composition of
the present invention or the comparative composition.
[FIG. 3] FIG. 3 is a graph showing the time course of the

total sum of sesamin and episesamin levels (sesamin +



epi sesamn level) in the blood of rats adm nistered with the enulsion of
the present invention (average particle size 100 nm or a conparative
conposition. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON [ 0014] The conposition
of the present invention can be produced by a process conprising the
follow ng steps: 1) dissolving at | east one of |ignan-class conpounds in oi
or fat to prepare a lignan-class conpound_dissolving liquid; 2) enulsifying
t he |ignan-class conpound dissolving liquid in a water phase to forman QW
emul sion; and 3) further enulsify the O Wenulsion in an oil phase to
prepare agPiPep@EmMLeVeh) FDOIEF ngﬁénoél£§§Scéﬁﬂé9ﬂ§§e¥ﬁé WidRa®hel ass
conpounds to be used in the present invention include sesam n, sesam nol,
eplsesan1%WU1%b?%e%5thﬁlPr§§§8ﬁDPPHenﬁlP§ 4aNETRIEREETLL)ShERFE) T6- ( 3-

met hoxy- 4- hydr oxyphenyl ) - 3, 7- di_ oxabi ¢ clo%3 3, 0] octane, 2, 6-

bi s- ( 3- met ﬂ%x?mh ﬁ?d?oﬁ?ﬂﬂ@ﬁ?F}vg SOMPERALLLYcI of 3, 3, 0] oct ane, and

ﬁ&gfbjigﬁéﬁ%iyyggéOéégoggﬁF%%gﬁoggge&g?oﬁp§ﬁg?IPHese conpounds rmay be used
gg;ggLngLngégﬁnlzo@gggégﬁgﬁfﬁ &Oﬂn¥ﬁ F§8§§%¥3F8 tﬁQVFn%&Ph?Q%ﬁb%%ﬁgiess f or
Secame o PragueBEbAcA BPokSkhonaiREs REAS e, SR8 PR kAR conpr rsing
From the Sk aerotyihd BEGHRERTERE bt P%Bf‘ﬁét FaERL Soms P Al KL B <
met hod 'Sf§t to prepare a lignan-class compound dissolving liquid;

2) emulsifying the lignan-class compound dissolving liquid in

a water phase to form an O/W emulsion; and

3) further emulsifying the O/W emulsion in an oil phase to

prepare an O/W/0O emulsion.

[0015] Lignan-class compounds

The lignan-class compounds to be used in the present
invention include sesamin, sesaminol, episesamin,
episesaminol, sesamolin, 2-(3,4-methylenedioxyphenyl)-6-(3-
methoxy-4-hydroxyphenyl)-3,7-dioxabicyclo[3,3,0]octane, 2,6-
bis-(3-methoxy-4-hydroxyphenyl)-3,7-dioxabicyclo[3,3,0]octane,
and 2-(3,4-methylenedioxyphenyl)-6-(3-methoxy-4-
hydroxyphenoxy)-3, 7-dioxabicyclo[3,3,0]octane; these compounds
may be used either alone or in admixture.

[0016] The above-mentioned lignan-class compounds are in no
way limited with respect to their form, the process for their
production, and so forth. For example, one may use the
extract from sesame o0il as obtained by a known method (such as
the method comprising adding hot methanol to the sesame o0il
for extraction, removing the methanol from the extract, then

adding acetone to the residue for extraction (this method is



described in JP 4-9331 A)) (the extract containing a high proportion of

| i gnan-cl ass conpounds or being optionally purified); if desired,
comerci al -sesanme oil (in liquid forn can also be used. However, if sesane
oil is used, its characteristic flavor nmay sonetines be eval uated as being
unfavorable froman organoleptic viewpoint, so it is preferred to use the
tastel ess and odorl ess extract from sesagre-oil that contains a high
proportion of |ignan-class conpounds or the purified product of such
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use the extract (?rom sesane Og? af contains a proportlon of

i gnan- C'@ﬁ§r58@@99§9§c0£1absrpmag éeﬁa19ﬁes'benaoaiha%éacagpae@ﬂa that have
been isolated and purified ould be noted here that the extract from

sesane segdfaddfavidertbkeahhatgappiapeia PighpsiARor 5boa ok gl EQ@@@rEEéSS
conpounds has the good snell of sesane, so if It is used in e food or

beverage {oruséi tRéstas€e18589aha bb@rmé§§98ktrh8¥eﬁkbﬁnsebB&eabﬁﬁatﬁEt
sesane can be inparted to it. [0017] Lignan-class conpounds can al so be

obt ai ned bynt&yins hgeshsgh ExeopbatyofiebholsghasilylastheofipbadsobrBeneza et

al. for sesamin and episesamn (J. Am Chem Soc., 78, 1242 9
purified product of such extract. Another problem with the
use of sesame o0il is that the content of lignan-class
compounds is so low that if one attempts to incorporate a
preferred amount of lignan-class compounds, the composition to
be formulated that contains the lignan-class compound
containing oil-in-water emulsion needs to be ingested in an
excessive amount that might cause some inconvenience in
ingestion. Therefore, from the additional viewpoint of the
need to ingest only a small amount of the composition, it is
preferred to use the extract from sesame oil that contains a
high proportion of lignan-class compounds or the pure form of
lignan-class compounds that have been isolated and purified.
It should be noted here that the extract from sesame seeds and
the like that contain a high proportion of lignan-class
compounds has the good smell of sesame, so if it is used in
the food or beverage for animals according to the present
invention, the aroma of sesame can be imparted to it.
[0017] Lignan-class compounds can also be obtained by
synthesis. Exemplary methods include the method of Beroza et

al. for sesamin and episesamin (J. Am. Chem. Soc., 78, 1242



(1956)), as well as the method of Freundenberg et al. for pinoresinol
(Chem Ber., 86, 1157 (1953)) and the nethod of Freundenberg et al. for
siringaresinol (Chem Ber., 88, 16 (1955)). [0018] Further, the
| i gnan-cl ass conpounds can be used in the formof glycosides and, in
addition, these can be used either alone or in suitable conbinations as
conmponents of the conposition. [0019] QWO type enul sion conposition
According to the present invention, there is provided an Q WO type
enmul si on conposition containing a lignan-class conpound. The | i gnan-cl ass
conpound {5996 550l ¥@dwehlaps| EBst methed| afeFREPNEPNbEKEsEL ®le KPFnan-cl ass
conpound can be dissolved in both the internal oil phase and the external
oi | phas@ln?EEQBTo#héCP@Wn1B?ﬁterﬁél &ﬂp7pﬁé§é3)ésaﬂgeahﬁeméFﬁoﬁegﬁs
except in_a special case, the oil phase |ocated in_the |nnernDst part of
t he CYVVC?E%%E@?%RGESnﬁBSPiloﬁorTﬁ ripgareRaPodi (ChR%seBRL -3ofEi fds
referred f §§ he "innernost oil phase." Specific exanples of the "inner
oi | phase' ? e present invention include not onIy sesanme oil and a
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composition.
[0019] O/W/0 type emulsion composition

According to the present invention, there is provided an
O/W/0 type emulsion composition containing a lignan-class
compound. The lignan-class compound is dissolved in at least
the internal oil phase. The lignan-class compound can be
dissolved in both the internal oil phase and the external oil
phase.

[0020] The term "internal oil phase" as used herein means,
except in a special case, the oil phase located in the
innermost part of the O/W/0 emulsion composition. The
internal oil phase is sometimes referred to as the "innermost
0oil phase." Specific examples of the "inner oil phase" in the
present invention include not only sesame o0il and a sesame o0il
extract containing a high proportion of lignan-class compounds
that remain dissolved in sesame oil (sesame o0il concentrate)
but also a sesame extract, as well as refined lignan-class
compounds and other powdered forms (solid forms) of lignan-
class compounds that are dissolved in fat or oil.

[0021] The fat or oil in which lignan-class compounds are

to be dissolved is not limited in any particular way and those



whi ch can be added to foods or pharnmaceuticals and can dissolve
| i gnan-cl ass conpounds may be used either alone or in adm xture of two or
nore species. Specific exanples include: natural oils and fats such as

al nond oil, safflower oil, apricot kernel oil, avocado oil, evening prinrose
oil, wheat germoil, corn oil, sunflower oil, safflower oil, walnut oil,
olive oil, castor oil, kukui nut oil, -gngpe seed oil, cocoa butter, coconut
oi |, soybean oil, rapeseed oil, peanut oil, rice oil, sesanme oil, palm

k | oil.,. pal ) [ danm h b
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solid | argerm 8iDW cofty d6 DDENSERELSWER €11, SBEHR6WEE, 08NOr WaNHGAE. o@nd t he
li ke may be used. Wen the | i gnan-cl ass conpounds or the extract t hat

contai ns g1ivghor ppedsten €11l i garni ch@BSoL0PeLags ksetioohe, dbssal ved in
fats or oils, they may, depending on the need, be heated for dissolution or

ot her w sebiiteet edcodd2@] oThe Sopbesn pbate"rapessed belei pegpansoidxcept in

a special case, the water phase of the QWO enulsion - 11
rice 0il, sesame oil, palm kernel oil, palm oil, jojoba oil,
macadamia nut oil, shea butter, mango butter, kokum butter,
whale o0il, sardine oil, and squid oil; and synthetic oils or
fats such as margarine; while fat or o0il that contain as a
main ingredient the diacylglycerol contained in the above-
mentioned olive o0il and the like, as well as fat or oil that
contain as a main ingredient the middle-chain fatty acid
triglyceride (MCT) contained in palm kernel oil and the like
can also be used, those oils or fats which contain large
amounts of saturated fatty acids are particularly preferred
since they are not readily oxidized. 1In addition, not only
fats or oils that are liquid at ordinary temperatures but also
those which are mixed with semi-solid or solid lard, tallow,
hydrogenated fish o0il, margarine, shortening, and the like may
be used. When the lignan-class compounds or the extract that
contains a high proportion of lignan-class compounds is to be
dissolved in fats or oils, they may, depending on the need, be
heated for dissolution or otherwise treated.
[0022] The "water phase" as used herein means, except in a

special case, the water phase of the 0/W/0 emulsion



conposition. The "water phase" is not limted in any particular way as |ong

as it is an aqueous nediun exanples include not only water and agueous

sol utions but also a variety of aqueous drinks such as conmon drinks |ike

juice drinks, carbonated drinks, cows mlk, soymlk, cereal drinks,

coffee, green tea, etc., and al coholic beverages. [0023] If desired, a

sol ubili zing agent nay be added to the jwater phase for the purpose of

i ncreasi ng the percent content of the internal oil phase. Exanples of such

sol ubi lizing agent |nclude | ene jyco et mpno- or di -

sacchaH<ﬁ£ﬁk%ﬁh %?@ar %?%o epﬁas orbFtBPt E&WFF%P +8n8™Ymanni tol ).

[0024] The term'oil as used erei n_neans, exce 1 ci_al
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oi | phase can one or a pluraltty of "typ can be used

adm xt ur e @@If?f@é Yreal hgr¥ari gHg 51ﬁ8ﬁ09§c0bévéPQgF§t that have been

descrlbed ove e explanaiion of t I nt er nal phase" may be

used. [00?&1259 Progiicge s b gEanﬂlB§§1EQHBOHBQnEOHE§' BenNddafa o eful si on
conposition of the present invention, any known nethods may be used as | ong

as the |igagdr ChisSe COHPOLRE p8rpése of increasing the percent content

case,

of the internal oil phase. Examples of such solubilizing
agent include propylene glycol, ethanol, mono- or di-
saccharides, and sugar alcohols (e.g. sorbitol, xylitol, and
mannitol).

[0024] The term "oil phase" as used herein means, except in
a special case, the o0il phase located in the outermost part of
the O/W/0 emulsion composition. The o0il phase may generally
sometimes be referred to as the "outermost oil phase." As the
"0il phase” in the present invention, any type can be used
without limitation as long as it is o0il or fat that can be
added to food or medicines and which can emulsify the water
phase in which the internal oil phase has been emulsified (O/W
emulsion); a single type of oil phase can be used alone or a
plurality of types can be used in admixture. Specifically,
the various types of o0il and fat that have been described
above in the explanation of the "internal oil phase" may be
used.

[0025] To produce the lignan-class compound containing
O/W/0 emulsion composition of the present invention, any known

methods may be used as long as the lignan-class compound is



dissolved in the internal oil phase, but it is preferred to adopt the
two-stage enulsification nmethod. Into the oil or fat that serves as the oi
phase, an internal phase O W enulsion that has been prelimnarily prepared
in the usual manner may be re-enmulsified to obtain the QWO type enul sion
conposition. Hereinafter, the process for producing the QWO type enul sion
conmposition by this two-stage enul sificagtion nethod is described.

[ First-stage emul sification treatnent: W emul si on] To prepare the

| i gnan-cl ass conpound containing O WO emnul sion conposition of the present

i nvent i ordisselvedsinsthgeintannaif ptht Phaser chubent is psafecred to prepare
an QW enulsion. [0026] The first-stage enulsification treatnent starts
with prep@ephgtiel tvergtagewanehsificghidnncngsbodonpdnfe the @idserved (the

internal oil phase). As already nentioned, a |iquid having sesane oil or
the |ike $#%s @Eds@ﬁ%¢§|ﬁsnﬁ9eb@11ughésas §Dchn6Prn§ﬂtBhﬁ§?l9éWy, a
powdered form of |ignan- class conpound nmay_be added to_ the solvent oil or

fat and ?WR%%1°%rE$%FaBP§ E@FPaPEEl&F%HaHEéYlHﬁegérﬁﬁaﬁnlFhFSUFHPﬂ

di ssol ved. The bl ending ratio_between the li nan cla ound and the fat
or oil vaPRRRET,BAY ¢ Re F?b%mBiS%ﬁéeleanahté as§h80928Aﬂ IRG EME1SdPYent
fat or oil and |t.can b set roprjately in cqnsider t hi ct;
gener al | ySOMPPFHEHOR} as eE%ﬁﬁﬁgﬁg efBFgﬁeﬁFs§8Fv85°aﬁgﬁn9h§hﬁl@28/&
rati o (by I.S_such that

b | d d
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about 1: meEﬁb&OPS &éscribed.

[First-stage emulsification treatment: O/W emulsion]

To prepare the lignan-class compound containing O/W/O
emulsion composition of the present invention, the first-stage
emulsification treatment is conducted to prepare an O/W
emulsion.

[0026] The first-stage emulsification treatment starts with
preparing a liquid in which a lignan-class compound is
dissolved (the internal oil phase). As already mentioned, a
liquid having sesame oil or the like dissolved therein may be
used as such or, alternatively, a powdered form of lignan-
class compound may be added to the solvent oil or fat and
mixed, preferably agitated with heating so that it is fully
dissolved. The blending ratio between the lignan-class
compound and the fat or oil varies with the type of the
lignan-class compound and the solvent fat or oil and it can be
set appropriately in consideration of this fact; generally,
lignan-class compounds are fully dissolved when the blending
ratio (by weight) between lignan-class compound and oil or fat
is such that the lignan-class compound to solvent ratio is

about 1:15-2000, preferably about 1:15 to 100.



[0027] By mxing this internal oil phase with the water phase and
honogeni zi ng the m xture to enmulsify it, there is obtained an O Wtype

enul sion having the oil droplets dispersed in the water. [0028] The m xi ng
ratio (by weight) between the internal oil phase and the water phase can be
set as appropriate; for exanple, the ratio of the internal oil phase to the
wat er phase can be set at 100: 2-200, _ofizalternatively, at 100:5-50. [0029]
The physical techniques for achieving honogeni zation are not limted in any
way and may be exenplifjed by the nenbrane emul sification pethod suing a
por ous e, a%{ DG T obP hRt Y o5t RPREe WLk apPar ¥EEETas an
agitating . enulsifier, a hjgh-pressure honobgeni zer, ap ultrasgnic .
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sorbitan fatt acid esters, propylene glycol fatty ac ters, "calcium
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gum  ar 3PN AN AC IR, sEeXdE I o0 CESEHH, SPUatOELhAL8PELYM athe86:3450.
[0029] The physical techniques for achieving homogenization
are not limited in any way and may be exemplified by the
membrane emulsification method suing a porous membrane, and
the agitation method using such an apparatus as an agitating
emulsifier, a high-pressure homogenizer, an ultrasonic
emulsifier, an ultra-mixer, or a colloid mill. According to
the review by the present inventors, if no homogeneous
emulsion is formed, namely, if the dispersion stability of oil
droplets in emulsion is poor, AUC may sometimes decrease. In
order to obtain a homogeneous O/W emulsion, a surfactant may
advantageously be added to the water phase and/or the internal
0oil phase. Surfactants may be selected as appropriate for the
types and amounts of lignan-class compounds, as well as oils
and fats; examples include glycerin fatty acid esters, sucrose
fatty acid esters, sucrose acetate isobutyrate, sorbitan fatty
acid esters, propylene glycol fatty acid esters, calcium
stearyl lactate, soybean saponin, lecithin, wheat protein
digest, gelatin, carboxymethylcellulose,
carboxymethylcellulose sodium, gum arabic, xanthan gum,

arabinogalactan, dextrin, casein, and casein sodium; these



surfactants nmay be used either alone or in adm xture. The present inventors
have confirmed that the O WO enul sion conposition can be obtai ned by using
glycerin fatty acid esters or enzyme-deconposed soybean lecithin and that,
in particular, a honbgeneous O WO enul sion conposition can be obtained
when decagl ycerin nonol auric acid ester is used. [See Exanple 1.] The
average particle size of the oil dropleig of the internal oil phase is not
limted in any particular way as long as it is effective in ensuring that

t he conposition, when admnistered perorally, enable | east gne of
I gnan- cF&§§a°(’§6‘H§5uH‘d'§’ B6 B o ﬁ%%%%éﬁ&%%%n A the same
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average particle sizes of 'nét nore than 1000 nm Furthernore, it is
pr ef erre@xtah@tlet Re joi | droplets of the internal oil phase are so prepared
that their average partlcle size is smaller than the pore size of the

porous nenbr angel Rater éliﬂ?cﬁlfb]lé"%fééapaf afhe SEMASg1ced | @ thd addition,

it is generally known that
internal oil phase is not limited in any particular way as
long as it is effective in ensuring that the composition, when
administered perorally, enables at least one of lignan-class
compounds to be absorbed with a greater AUC than when the same
quantity of that lignan-class compound is dissolved in the
same oil or fat as the internal oil phase and administered
perorally under the same conditions; according to the
investigation conducted by the present inventors to study the
absorption rate, satisfactory absorption was observed in each
of the emulsions having average particle sizes of 100 nm,
130 nm, and 250 nm. When preparing the O/W/O emulsion by the
two-stage emulsification method, it is important that the
first emulsified system be rendered sufficiently stable. To
this end, it is recommended that the oil droplets of the
internal oil phase in the first emulsified system have average
particle sizes of not more than 1000 nm. Furthermore, it is
preferred that the oil droplets of the internal oil phase are
so prepared that their average particle size is smaller than
the pore size of the porous membrane that is used in the step

of re-emulsification. In addition, it is generally known that



with the decreasing particle size, the surface area increases, thus
contributing to increased electrostatic stability and inproved di spersion
stabi'lity.: Therefore, in order to obtain a honbgeneous emrulsion, it is also
effective to reduce the particle size of oil droplets that conpose the

di spersion phase (i.e., render themfiner). Specifically, the average
particle size of oil droplets may be -adjsusted to 1000 nmor | ess,
preferably 500 nmor |less, nore preferably 300 nmor Iless. At 300 nm or

| oss . NG BUEREORCERR NI e phr O THAAT L HAOTLAIUNGY Al i Dl

wi t hout causi ng segregatio Khase, thus show ng satisfactory
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fine oil droplets mth an average particle size of 1000 nmor |ess,

pref erabhyns8gBAkBLs kR®IsidRY, € iR @ehalby e3¢tV HETRdRPAUHAIS
menbrane having a uniformpore size may be enployed to performthe nenbrane

enmul si fi patt9B18eEhad oF, cdllt drdplietsl Yhap eomPod®d) theeilspdrsgain on t hat
consists of mxing the oil and water phases may be foll owed by a neans of

further prukai {licati,offended nhewulfinkirgat i Speciftiidalilye &y aperayed i cl e
size of the oil droplets conmes to be within the above-nenti oned ranges.
[ 0031] Tharmtoheasdzenwvlifs iofillc driopletst mag ibe addusteshitoh 1000omows nenbr ane
I's placed between a liquid (a) that provides a disperse phase (internal oi
phase) ahdsa,| pgefdrabllyt P80 npr o dessa oome preferdkdse J00atmar grhase) and
the liquid (a) is forced into the liquid (b) through the nenbrane by such
16 less. At 300 nm or less, the emulsion can be left to stand at
room temperature for 2 days without causing segregation of the
oil phase, thus showing satisfactory dispersion stability.
[0030] The first-stage O/W emulsion can be produced by
mixing the internal o0il phase with the water phase and
homogenizing the mixture; in order to produce an emulsion
containing the above-described fine o0il droplets with an
average particle size of 1000 nm or less, preferably 500 nm or
less, more preferably 300 nm or less, a porous membrane having
a uniform pore size may be employed to perform the membrane
emulsification method or, alternatively, preliminary
emulsification that consists of mixing the oil and water
phases may be followed by a means of further emulsification
(main emulsification) until the average particle size of the
0il droplets comes to be within the above-mentioned ranges.
[0031] The membrane emulsification method is one in which a
porous membrane is placed between a liquid (a) that provides a
disperse phase (internal oil phase) and a liquid (b) that

provides a continuous phase (water phase) and the liquid (a)

is forced into the liquid (b) through the membrane by such



means as nitrogen gas. The porous nenbrane may be inorganic or organic as
long as it has a uniform pore size (the term "uniform pore size" as used
hereirn assunes the case where the pore size of the porous nenbrane is such
that the pore size ($10) at which the pore volune accounts for 10% of the
total volume, as divided by the pore size ($90) at which the pore volune
accounts for 90% of the total volune,- qg the relative cunulative pore
distribution curve is within the range of from about 1 to about 1.5);
exanpl es that can be used include the Ca0O B2O3-Si O2-Al 2 hased pqrous
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nmenbr ane ormis use e porous nenbrane

enul si onvsitamél S8sDELPLABAI B BYe puch 3.7l M9Go)Nat Whibn! Rael paved (D)
being circulated within the cylinder, the liquid (a) Is forced in fromthe
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can be chosen as appropriate for the average size of the particles in the
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about 0.1-5 Nan, and nore preferably about 0.1 17
about 1 to about 1.5); examples that can be used include the
Ca0-B,03;-510,-A1,0; based porous glass that is disclosed in JP
62-25618 B, the CaO-B,03;-S5i0,-A1,0;-Na,0 based porous glass and
Ca0-B,0;-5i0,-A1,05~-Na,0-Mg0 based porous glass that are
disclosed in JP 61-40841 A (USP 4,657,875), and the
microporous glass (SPG membrane; Ca0O-Al,03;-B,03;-Si0O, based
porous glass membrane) that is disclosed in JP 2002-302414 A.
The membrane emulsification method, which is known to permit
the size of particles to be designed in accordance with the
specific use, is a production process that can advantageously
be used in the present invention. It should also be noted
that if a glass porous membrane in cylindrical form is used as
the porous membrane, the O/W emulsion can also be prepared by
such a method that with the liquid (b) being circulated within
the cylinder, the liquid (a) is forced in from the outside by
such means as nitrogen gas.
[0032] The average size of the pores can be chosen as
appropriate for the average size of the particles in the O/W
emulsion to be obtained and it is usually about 0.1-10 pm,

preferably about 0.1-5 pum, and more preferably about 0.1-



0.3 dam Another consideration that nmay be taken is that the size of the
particles in the emulsion to be fornmed is generally equal to the pore size
of the menbrane tinmes 3.25. [0033] The thickness of the porous nenbrane is
not limted in any particular way but it is usually about 0.1-1.5 mm In
the nenbrane emul sification nethod, the pressure required to force in the
liquid (a) can be set as appropriate forp the type of the disperse phase
(internal oil phase), the type of the continuous phase (water phase) t he

type and concentratlon of the surfactant, .etc. and i S ,usy out 20
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way as long as it 1s 18
continuous phase (water phase), the type and concentration of
the surfactant, etc. and it is usually about 20 Ka to about
5 MPa.
[0034] Membrane emulsification is preferably performed
under heating. For example, in the present invention, an SPG
membrane with pore sizes of about 0.1-0.2 pm may be provided
and the water-phase component is allowed to flow on one of its
sides as it is heated; at the same time, the lignan-class
compound containing oil-phase component (internal oil phase)
is heated at about 80-90 °C and the heated oil-phase component
is placed under pressure so that it is forced into the SPG
membrane heated at about 80-90 °C, whereby an O/W (oil-in-
water) emulsion having particle sizes of about 0.3-0.8 pum can
be obtained. The thus obtained lignan-class compound
containing emulsion will not experience any change with time,
such as crystallization of the emulsion particles or the
particles joining together to have their size varied; in other
words, the emulsion has extremely good stability over time.
[0035] In the agitation method, the apparatus that can be

employed is not limited in any particular way as long as it is



capabl e of high-speed agitation and specific exanples include those which
were al ready nentioned for the honobgenizing treatnent and are exenplified
by such apparatuses as an agitating enulsifier, a high-pressure

honogeni zer, an ultrasonic enmulsifier, an ultra-mxer, and a colloid mll.
Agitation conditions may be set as appropriate for the type and shape of

t he apparatus used, as well as the prope@rties and quantity of the object to
be agitated (the mxture of oil and water phases) and they are typically

about 10; 30,41 QuLeS, oty 500033000008 BE sg,rggamt S89120098 a0 0036
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about 9 245 MPa (100 2500 kgf/c preferably about 49-196 MPa (500-2000
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[ Second-stage enulsification treatnent: O WO type enulsion conposition] To

prepare h§etht96RNc6hassi6ABPRALRIbeOBki BENEpPrYHOiatBUIFSIORKeORRPSI ti on of
the present invention, the first-stage enulsification treatnment is followed

by the sgganghspager enulapﬁacatuenubéaataenwenm Akepake padprdieseandsi on.
[0038] In the second-stage emulsification treatnent, the O Wenulsion
obt ai nedquantheyfofsthet aggect mbxbd wgtilhatbd ¢ithelfixture of oil and
water phases) and they are typically about 10-30 minutes at
5000-30000 rpm, preferably at 6000-20000 rpm.
[0036] In the method involving the high-pressure
homogenizer, homogenizers capable of homogenization at, for
example, 9.8 MPa (100 kgf/cmz) and above [including, for
example, MICROFLUIDIZER (trade name of MIZUHO INDUSTRIAL CO.,
LTD.) and GORIN HOMOGENIZER (trade name)] may be employed.
The conditions for preparing the O/W emulsion using these
apparatuses may be selected as appropriate and it is desirably
prepared at a pressure of, say, about 9.8-245 MPa (100-
2500 kgf/cm’), preferably about 49-196 MPa (500-2000 kgf/cm?),
at room temperature or under optional heating.
[0037] [Second-stage emulsification treatment: O/W/O type
emulsion composition]

To prepare the lignan-class compound containing O/W/O
emulsion composition of the present invention, the first-stage
emulsification treatment is followed by the second-stage
emulsification treatment to prepare an O/W/0 emulsion.

[0038] In the second-stage emulsification treatment, the

O/W emulsion obtained in the first stage is mixed with the o0il



phase and then enul sified by honbgeni zing the m xture, whereupon there is
obt ai ned an O WO enul sion conposition having the droplets of the QW
enul si on di spersed in the oil. [0039] The m xing ratio (by weight) between
the QW enulsion and the oil phase can be appropriately set; for exanple,
the ratio of the OWtype emulsion to the oil phase can be set at
100: 10- 1000, or alternatively, at 106: 2% 500. [0040] The physi cal

t echni ques for achi eving honogeni zation are not limted in any way and nay

ve exeMULLLECRY, HiEn S 34 RBaTE RUSRa Yl oRR, ARRRLgLe, 26 an
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emul o111 Shor8lpth! EAHLXSL: off a3n88! bl B/ bl pdhLepRaLoBlksrsdal | Ui d (©)

that serves as™ a conti nuous phase b rovi ded and
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enul sification nethod, ere enul si on Can be prepare

shoul d beppes¢d hegpge ﬁﬁﬁ&n%hﬁakﬁgukgy(ﬁéiéﬁ%viBgt%%ehh%hﬁxbghna| oi | phase
may be oil orf fat, to which a |ignan-clasS conpound or any other additive

may be aggdgflsibA HA& PREDHEANEepRAYESEhhCBEI AppFBhRIALe 1@ eRl;ElfH Narily
prepared O Wenulsion is forced into the Iiquid (c) through the

above- deggamped,t yRe ehther e¢s theeEbhWaRgpeVBRL2BAGR therde iabiphiaged an
O WO enul sion characterized by a uniformsize of ermulsion particles. In

this caseantbe sbevatdesoribedobypeoef apeeeuatiwehiyanathavion@s-aoeni f or m
pore size may be used; if a glass porous nenbrane is to be used as such
menbrane{obhe]f ol | pHenghpeecalt tesehahqued fbe takaevinle hYmvgsenieatisn

menbrane is inherently hydrophilic, so in the case of preparing the QWO

enul si onaretnos limakeyd 28 any way and may be exemplified by the
agitation method using such an apparatus as an agitating
emulsifier, a high-pressure homogenizer, an ultrasonic
emulsifier, an ultra-mixer, or a colloid mill; alternatively,
a liquid (c) that serves as a continuous phase (external oil
phase) may be provided and the O/W emulsion is be emulsified
in that phase by the membrane emulsification method, whereby
the O/W/0 emulsion can be prepared. It should be noted here
that the liquid (c) serving as the external oil phase may be
0il or fat, to which a lignan-class compound or any other
additive may be added. In the membrane emulsification method,
the preliminarily prepared O/W emulsion is forced into the
liquid (c¢) through the above-described type of porous
membrane, whereupon there is obtained an 0/W/0 emulsion
characterized by a uniform size of emulsion particles. 1In
this case, the above-described type of porous membrane having
a uniform pore size may be used; if a glass porous membrane is
to be used as such membrane, the following precaution should
be taken: the glass porous membrane is inherently hydrophilic,

so in the case of preparing the 0/W/0O emulsion, it is usually



subjected to a variety of surface treatnents so that its surface is
render ed hydrophobi c before use. [0041] The average size of the pores can be
chosen as- appropriate for the average size of the particles in the QWO
enul sion to be obtained and it is usually about 0.15-30 m preferably about
0.3-5 pm and nore preferably about 0.5-3 m Another consideration that may
be taken is that the size of the partioles in the enulsion to be forned is
generally equal to the pore size of the nmenbrane tinmes 3.25. [0042] [O her
additives and th i ke]. Aside fromthe aboyve-nentipned |ignan-class

compound Uo1Tetef $9,S VaTer FatEcburFoln, LEaREPeRE S hPr SRRt he oW O
enul sion_co sitio S | hyent | contain mxed therein
vitamn %fr€$$%n%% %?8%?%€§0§%§ﬁ§$%??gél 35§£en§é?d, erythorbic acid, sodium
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hydr oxyt ol uene, sodi U ero ke as antioxidants for

the puréﬁﬁﬁbﬁﬁié%évfgﬁiBﬂeoé%gfé§§ﬂsi££ BECﬁﬁéabért%ciéE:Eﬁngggdé/F6843]

seasoni ng, a sour agent, a pH no ier and the |ITke may a
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high-nmelting oil or fat in the oil phase <contributes to yielding a
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the internal oil phase contributes to affording a conposition characterized

by suppiesstesht 3646ide68f ioft €hadf mhPebent gkaal i6i khahaste sli@@44F Uses The
present invention contributes to inproving the 21

the particles in the emulsion to be formed is generally equal
to the pore size of the membrane times 3.25.
[0042] [Other additives and the like]

Aside from the above-mentioned lignan-class compound, oil
or fat, water-based solvent, and the surfactant, the O0/W/O
emulsion composition of the present invention may contain
mixed therein vitamin C, vitamin E, 4-a-tocopherol, ellagic
acid, erythorbic acid, sodium erythorbate, ethylenediamine-
tetraacetic acid disodium salt, dibutyl hydroxytoluene, sodium
L-ascorbate, pherol and the like as antioxidants for the
purpose of preventing oxidation. If necessary, a sweetener, a
seasoning, a sour agent, a pH modifier and the like may be
added.
[0043] With the 0/W/0 emulsion composition of the present
invention, use of a high-melting o0il or fat in the o0il phase
contributes to yielding a composition of good shape retention
whereas use of a high-melting oil in the internal oil phase
contributes to affording a composition characterized by
suppressed taste, odor, etc. of the internal oil phase.
[0044) Uses

The present invention contributes to improving the



absorbability of l|ignan-class conpounds in the |living body. Hence, the

O WO enul sion conposition of the present invention can be used in the form
of various food conpositions or oral pharmaceutical comnpositions which can
benefit fromthe inprovenent in the anount of absorption of |ignan-class
conpounds. The food conpositions of the present invention also include
those in the formof drinks. The food >gonpositions of the present invention
can be fornulated as food with nutrient function clains, food for specified

health wuse, health food, _nutritional | enent health drink, soft
capsul e, a%f%r ?EB%BEYTHQ FéﬂPBn(S}aﬁélSHBEOHPdﬁhFBh thee 1&VAPE @Wﬂﬁélon

f o] ded the f
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i ncorporating the Ligna cl.ass ¢ atfa ges ired concentration.in
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| nvent| Use€ a varl accepta PVes; - such as exci pi ent,
bi nd o t c
o SHBOERARE !  SOF , sne
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| i gnan-cl'ass conmpound as the Ive I ngre |ent uration of its
ad”1”'St&ﬁ&boﬂncﬂﬁéetFﬁosbnﬁﬁr¥ﬁb Betyesn agqhn@strQ%boe%o@an be set as

appropriate for the specific object, synptom the age and body wei ght of

the subggmpotothentr 88t ede pRdsehiehini@at@b%H. cdA be formulated as
food with nutrient function claims, food for specified health
use, health food, nutritional supplement, health drink, soft
capsule, etc.
[0045] The ratio (by weight) at which the O/W/O emulsion
composition of the present invention is blended in the food
composition or oral pharmaceutical composition can be
appropriately set for the purpose of incorporating the lignan-
class compound at a desired concentration in a desired amount
and it may range from about 1 to 100 wt%. In addition, the
food composition or oral pharmaceutical composition of the
present invention may use a variety of acceptable additives,
such as excipient, binder, disintegrant, lubricant, coating
agent, suspending agent, emulsifier, stabilizer, preservative,
and buffer.
[0046] In the pharmaceutical composition of the present
invention, the amount of the lignan-class compound as the
active ingredient, the duration of its administration, and the
interval between administrations can be set as appropriate for
the specific object, symptom, the age and body weight of the

subject to be treated, and other factors.



[0047] The subject to which the food conposition or oral pharnmaceuti cal
conposition of the present invention nmay be applied is humans or ani mal s.
The term "“animal s" refers to industrial animls, pets, and | aboratory
animals; specifically, the term"industrial aninmals" refers to aninmals that
need be bred for industrial purposes and they include farm aninmals such as
cattle, horse, swine, goat, sheep, etc,, _poultry such as chicken, duck,

quail, turkey, ostrich, etc., and fishes such as adult yellowail, young
yellowail, red sea bream comon horse nmackerel, carp, rainbow trout, ee
etc; tthQ%?h1"pe$%e $@bé¢§ttbosﬁhéﬁhlEhepEPOQnPﬁﬂPQSéFléﬁnﬁénP6ﬁ1 animal s
such as dog, cat, marnoset, little bird, hanster gol dfi sh, etc the term

"| abor at BRITRRFRRF LCat cFRMROEHLIGR, °fgﬁhﬁearﬁﬁﬁntbéagﬁgtlﬁpnméﬂupé pi g,
rhesus nonkey, crab-eating nnnkeg and_ot her anjnmals that are subjected to
r esear ch@PRlied chs f rangas grnéﬂFE he; bTBFoB?rmagPBﬁBﬁ}S pREERESY Fo%et .

[ 0048] th od of valuyatjon If |igna SsS co ounds are adm ni stered
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internalpéﬁf@?§rguéﬁ'gs’cﬁ&@ﬁéhqhhaék, quail, turkey, ostrich, etc.,

and fishes such as adult yellowtail, young yellowtail, red sea
bream, common horse mackerel, carp, rainbow trout, eel, etc;
the term "pets" refers to so-called pet animals or companion
animals such as dog, cat, marmoset, little bird, hamster,
goldfish, etc.; the term "laboratory animals" refers to rat,
guinea pig, beagle, miniature pig, rhesus monkey, crab-eating
monkey, and other animals that are subjected to research in
such fields as medicine, biology, agronomy, pharmacy, etc.

fo048] Method of evaluation

If lignan-class compounds are administered orally
according to the present invention, AUC is improved as
compared to the case where they are simply dissolved in fat or
0il and administered under the same conditions. Such an
improvement in absorbability into the body can be evaluated by
measuring the level of lignan-class compounds in blood over
time.

[0049] The level of lignan-class compounds in blood can be
determined by the following procedure: blood is collected and
subjected to a centrifugal operation to obtain a plasma

sample, to which is added an internal standard (e.g., YUDESMIN



produced by Funakoshi Corporation); thereafter, the solid phase is
extracted with a solid-phase extracting polyner packing agent (e.g., Qasis
HLB produced by Waters Corporation) and the liquid extract is concentrated
under vacuum the concentrate is then suspended in nethanol, passed through
a filter, and subjected to LC-MS/ M5 for quantification of the |1ignan-class
conpounds. [0050] In the case where a phurality of lignan-class conpounds
are used, the total sumof their blood levels may be plotted against tine
and AUC determ ned for evaluation purposes. Sinultaneously with AUC, Chax
and TrePTRgueed PhE urpeshi nearPeodtign) ¢ SheteatbeTnotkl RAetédthat the
termaverage particle size as used herein neans, except in_special cases,

t he nemEﬂﬁ§ﬁ2&§(?*ﬁ?%ﬁﬁ?@cV%tgl%esﬁ%+@eEB%ﬁﬁlﬁﬁtFBCBG@ﬁoﬁoéYmﬁFus mesh

di stributiaqn curve; sopetines_referre s a_50% rticle size). and thi
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fhod of d tt t
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t he present nvent i on |§hedescr|be re specifi aI wor ki ng

exanples éhdmm%%%%%rﬁﬁlve %x%ﬁ%?%% ln m Oﬁ?a beL ersto58 gﬁa? t he
Po053] [EXPLE A PredcerSE s *c#%%fﬁsw?z%o “%JE%%% el U L,

portion PI?r?&?a@lepss( p%%gq&a[égé) TAKEMOTO O L & FAT Co., Ltd.;

sesam n/eprsesamn = was suspended 24
[0050] In the case where a plurality of lignan-class

compounds are used, the total sum of their blood levels may be
plotted against time and AUC determined for evaluation
purposes. Simultaneously with AUC, Cmax and Tmax may also be
determined.
[0051] It should be noted here that the term average
particle size as used herein means, except in special cases,
the median size (the particle size corresponding to 50% on a
plus-mesh distribution curve; sometimes referred to as a 50%
particle size) and this can be known by the method of light
scattering, particle size distribution measurement. The
method of dynamic, light scattering, particle size
distribution measurement may also be adopted.
[0052] On the following pages, the present invention is
described more specifically by showing working examples and
comparative examples but it should be understood that the
present invention is by no means limited to the following
working examples.
[0053] [EXAMPLE 1] Production of O/W/0 Emulsion Composition
A 0.1362-g portion of sesamin (product of TAKEMOTO OIL &

FAT Co., Ltd.; sesamin/episesamin = 51.1:48.2) was suspended
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perse phase: decagl ycerin nonolauric acid 25
dissolved therein (continuous phase), whereupon a sesamin-

containing water-soluble emulsified composition (O/W emulsion)
was obtained. In this process, an extruding pressure of

0.6 MPa was applied. Further in addition, by the membrane
emulsification method using a hydrophobic SPG membrane
(product of SPG TECHNOLOGY Co., Ltd.; pore size, 1.3 pm),

15 mL of the resulting sesamin-containing water-soluble
emulsified composition (disperse phase) was continuously
emulsified in 15 mL of olive 0il having 1.0 wt®% of a condensed
hexaglycerin ricinoleic acid ester (SUN SOFT No. 818SK;
product of Taiyo Kagaku Co., Ltd.) dissolved therein
(continuous phase), whereupon 30 mL of a sesamin-containing
oil-soluble emulsified composition was obtained. In this
process, an extruding pressure of 0.4 MPa was applied. Note
that the SPG (Shirasu Porous Glass) used in this Example is a
porous glass made from the volcanic ash shirasu and has a
unique porous structure in which a lot of pores intertwine.

It is characterized by a uniform pore size which yet can be
controlled. The following four types of surfactant were used

to emulsify the disperse phase: decaglycerin monolauric acid



ester (SUN SOFT Q 12S), decaglycerin nononyristic acid ester (SUN SOFT

Q 14S), pentaglycerin nonooleic acid ester (SUN SOFT A-171E), and

enzyre- deeconposed soybean lecithin (SUN LECITHIN A-1), each being avail abl e
from Tai yo Kagaku Co., Ltd. [0054] The thus obtained sesam n-contai ni ng

oil -soluble enulsified conpositions were checked for their honogeneity
under a m croscope and, whichever surfagtant was used, the O WO enulsion
was confirmed to have been forned Particularly in the case mhere the

d | | ed, th b CYVVC)
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was subjected to a sésa abso nple). [ 0056]
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was suspended In ive that en heatéd to 80 C and the
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uniformy (conparative sanple). [0057] SD ( mal e"rats (9-week old) were
purchasegmtimlwﬁetﬁwt@nweeéte&gﬁedJeBANthtmg dfbeReglial | zed in
the test environnment for a week; the animals that were shown ave grown

nor mal | yuuEEe SURiEsb8EopEe LRA,! RREchEbErT 8L fabhaht s tleetied t@er ni ght
were divided into two groups, each consisting of 6 animals, and using a
stomach pyheo é&meysWB8hewd6 confirmed to have been formed.
Particularly in the case where the decaglycerin monolauric
acid ester was used, there was obtained an O/W/0 emulsion with
small particle size and high uniformity.
[0055] [EXAMPLE 2] Sesamin's Bodily Absorption Test on
O/W/0 Emulsion
Among the O/W/0 emulsions produced in Example 1, the
sesamin-containing O/W/0 type emulsion produced by using the
decaglycerin monolauric acid ester as a surfactant was
subjected to a sesamin's bodily absorption test (test sample).
[0056] For comparison, 0.1 g of sesamin (product of
TAKEMOTO OIL & FAT Co., Ltd.) was suspended in 99.9 g of olive
oil that had been heated to 80 °C and the suspension was
agitated for 20 minutes until the sesamin dissolved uniformly
(comparative sample).
[0057] SD (IGS) male rats (9-week o0ld) were purchased from
CHARLES RIVER LABORATORIES, JAPAN, INC. and acclimatized in
the test environment for a week; the animals that were shown
to have grown normally were subjected to the test. The rats
that were fasted overnight were divided into two groups, each

consisting of 6 animals, and using a stomach tube, they were



perorally adm nistered with the finely ground |Iignan-class conpound
cont ai ni ng aqueous solution as the test sanple or the olive-dissolved fat
or oil of sesamin as the conparative sanple at a dose of 9 ng/10 nL/kg. At
1, 3, 5, 7, 9 and 24 hours after the start of adm nistration, blood was

wi thdrawn fromthe tail vein of each animal, collected into a heparinized
bl ood col |l ecting tube, and centrifuged §§000 rpm 10 mn) to obtain plasm
sanpl es. After adding an internal standard, the solid phase was extracted
with Casis HLB and the |iquid extract was concentrated. under vacuum the
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Accor di nG YRR G TS RIS R S TUR S G 23 e8af Feahas 8PP LEeSh HSier o
and t he BT SREE G T Aher Thidh ot STB R SIS (FoNaREeRF8 e !

Co ti T iti f - [ . (HPLC
Col urm: - B sS ot EaRRS D LG MO REYE PR ST \BRtRA M AL
CO., LTD. ' Ahase: i stil a}%ﬁ)ﬂ h ; 00 mM

anmmoni umﬁatlcclg%gitllesei n wat etrlﬁizl %éw%%téefd%. nﬁ%#@ ég?gé\?guf?%ear gr adi ent

consi st i g afazal ALiGE W e 2570y d Ll o Boaidd 0L T doDr oLk ONBED DY 3

mnutes wt lurd B changing from55%to 60% but flurd D remai ning at 10%
then 2 rﬂe%aﬁ&livué& dlddd rhedeing {umen 6976 t Se 8PP PUGed! LBGo® rp@Mi Ni ng

at 10%
10 min) to obtain plasma samples. After adding an internal
standard, the solid phase was extracted with Oasis HLB and the
liquid extract was concentrated under vacuum; the concentrate
was suspended in methanol, passed through a filter and
subjected to LC-MS/MS to guantitate sesamin and its isomer,
episesamin. According to the usual method, the amounts of
sesamin and episesamin were determined from the ratio between
the peak area of sesamin or episesamin and the peak area of
the internal standard YUDESMIN (Funakoshi Corporation). The
conditions for LC-MS/MS analysis are shown below.
(HPLC)
Column: Develosil C30-UG-5 (5 pum, 2.0 ® x 50 mm; product of
NOMURA CHEMICAL CO., LTD.)
Mobile phase: A, distilled water; B, methanol; D, 100 mM
ammonium acetate in water
Flow rate: 0.25 mL/min
Gradient: Linear gradient consisting of 2 minutes with 55%
fluid B and 10% fluid D, followed by 3 minutes with fluid B
changing from 55% to 60% but fluid D remaining at 10%, then
2 minutes with fluid B changing from 60% to 85% but fluid D

remaining at 10%.



(M5/ M5) Measurenment node: Monitoring of selective reaction Detection:
sesamn (about 5.0 mn of retention tine); precursor ion, mz = 372

([ MEFNH4] +); generated ion, nmz = 233. : episesam n (about 5.4 mn of
retention tinme); precursor ion, mz = 372 ([ MFNH4] +), generated ion, mz =
233. : YUDESM N (about 2.6 mn of retention tine); precursor ion, mz = 369
([ MEFNH4] +), generated ion, mz = 298. . beniLzing nmethod: ESI nethod FIG 1
shows the tine course of the total sum of sesamin and episesanmn |evels
(sesanin isesamn |evel) in blood. The maxi nrum value (Crax) of sesamn
+ epi sesa‘rﬁs‘rf) el in blood was 20 ng/mL in the conparative sanple

t but 35.ng/ the test ' t The t
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[ ti dth t l Furth
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foregoi ng, the groyp gfegsa &sﬂoughg.hefnansagg&%t(e&lte&oaoﬂmwt'on of the

present invention) at ure anced sesam n absorption, thus suggestl ng
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precursor ion, m/z = 369 ([M+NH;]+), generated ion, m/z = 298.
Ionizing method: ESI method

FIG. 1 shows the time course of the total sum of sesamin
and episesamin levels (sesamin + episesamin level) in blood.
The maximum value (Cmax) of sesamin + episesamin level in
blood was 20 ng/mL in the comparative sample ingesting group
but 35 ng/mL in the test sample ingesting group. The time
(Tmax) to the maximum value (Cmax) was 5 hours in each of the
test sample ingesting group and the comparative sample
ingesting group. Furthermore, the amount of bodily absorption
(AUC) was determined from FIG. 1 and it was found to be about
1.6 times higher in the test sample ingesting group than in
the comparative sample ingesting group.
{0058] As shown in the foregoing, the group that ingested
the test sample (the composition of the present invention)
featured enhanced sesamin absorption, thus suggesting their
capability for efficient ingestion of sesamin.
[Reference Example: Absorption Test-1)
Samples

One gram of sesamin (product of TAKEMOTO OIL & FAT Co.,

Ltd.; sesamin/episesamin = 51.1:48.2) was suspended in 50 g of



olive oil that had been heated to 80 C and the suspension was agitated for
20 mnutes until the sesamin dissolved uniformy. The resulting solution
was cool ed-to about 70 C and poured under agitation into an aqueous
solution prepared by m xing and dissolving 25 g of enzyme-deconposed
lecithin (SUN LECI THI N VA-1; product of Taiyo Kagaku Co., Ltd.; 33.3%
active ingredient; obtained fromsoybeag)-in 1000 nL of water that had
been heated to 70 C, and the mi xture was enulsified at 6000 rpmfor 15

m nutes with D strom X ée%g uct of ATEC JAP, Ltd.) The enul sified
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bodily absorption test SD (IGS) male rats (9-week ol d) were purchased from

CHARLES RladRd APPSR B AP, diC.thNehidatiddBids @hiTs PPied at
6000 rpm for 15 minutes with Distromix (product of ATEC JAPAN
Co., Ltd.) The emulsified liquid was held at 50-60 °C and
processed with a high-speed agitating emulsifier (CLEAR MIX
W-Motion, product of M Technique) for 40 minutes with the
rotor part running at 20000 rpm and the screen part at
12500 rpm, whereby a sesamin-containing, water-soluble
emulsified composition (sesamin-containing, oil-in-water
emulsion) was obtained (sample 1). The average particle size
of the obtained sesamin-containing, oil-in-water emulsion was
measured with the dynamic light scattering nanoparticle size
analyzer Model LB-550 of HORIBA, Ltd. and the result was
97.8 nm.
[0059] For comparison, 50 mg of sesamin (product of
TAKEMOTO OIL & FAT Co., Ltd.; sesamin/episesamin = 51.1:48.2)
was suspended in 50 mL of olive o0il that had been heated to
80°C and the suspension was agitated for 20 minutes until the

sesamin dissolved uniformly (comparative sample).

[0060] Sesamin's bodily absorption test

SD (IGS) male rats (9-week 0ld) were purchased from

CHARLES RIVER LABORATORIES, JAPAN, INC. and acclimatized in



the test environment for a week; the animals that were shown to have grown
normal |y were subjected to the test. The rats that were fasted overni ght
were -divided into two groups, each consisting of 4 aninmals, and using a
stomach tube, they were perorally admnistered with the sesam n-contai ning,
oil-in- water enulsion as sanple 1 or the olive-dissolved fat or oil of
sesam n as the conparative sanple at a gipse of 10 ng/ 10 ni/kg. At 1, 3, 5,
7, 9 and 25 hours after the start of adm nistration, blood was w thdrawn
fromthe tail vein of each animal, collected into_a heparinized bIood
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consisting of 2 mnutes with % 30
10 mg/10 mL/kg. At 1, 3, 5, 7, 9 and 25 hours after the start
of administration, blood was withdrawn from the tail vein of
each animal, collected into a heparinized blood collecting
tube, and centrifuged (8000 rpm, 10 min) to obtain plasma
samples. After adding an internal standard, the solid phase
was extracted with Oasis HLB and the liquid extract was
concentrated under vacuum; the concentrate was suspended in
methanol, passed through a filter and subjected to LC-MS/MS to
quantitate sesamin and its isomer, episesamin. According to
the usual method, the amounts of sesamin and episesamin were
determined from the ratio between the peak area of sesamin or
episesamin and the peak area of the internal standard YUDESMIN
(Funakoshi Corporation). The conditions for LC-MS/MS analysis
are shown below.
[0061] (HPLC)
Column: Develosil C30-UG-5 (5 pm, 2.0 ® x 50 mm; product of
NOMURA CHEMICAL CO., LTD.)
Mobile phase: A, distilled water; B, methanol; D, 100 mM
ammonium acetate in water
Flow rate: 0.25 mL/min

Gradient: Linear gradient consisting of 2 minutes with 55%



fluid B and 10%fluid D, followed by 3 mnutes with fluid B changing from
55%to 60% but fluid Dremaining at 10% then 2 mnutes with fluid B
changing from60%to 85%but fluid D remaining at 10% (MsS/ MS) Measurenent
node: Monitoring of selective reaction Detection: sesamn (about 5.2 mn of
retention tinme); precursor ion, mz = 372 ([ MMNH4] +), generated ion, mz =
233. :episesamin (about 5.6 mn of retepdpion tine); precursor ion, mz =
372 ([ MFNH4] +), generated ion, mz = 233. : YUDESM N (about 2.8 mn of
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conpar ati've sanpl®e 1ngesting group. Furthernore, the anount of bodily
absor pti oqiyd M3 was determined fromFIG 3 and it was found that there was
no difference i'n the anount of absorption. [0062] [EXAMPLE 3] Fornul ations
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Detection: sesamin (about 5.2 min of retention time);

precursor ion, m/z = 372 ([M+NH,]+), generated ion, m/z = 233,

:episesamin (about 5.6 min of retention time);

precursor ion, m/z = 372 ([M+NH4]+), generated ion, m/z = 233.
YUDESMIN (about 2.8 min of retention time);
precursor ion, m/z = 404 ([M+NH4]+), generated ion, m/z = 249,

Ionizing method: ESI method

FIG. 3 shows the time course of the total sum of sesamin
and episesamin levels (sesamin + episeéamin level) in blood.
The maximum value (Cmax) of sesamin + episesamin level in
blood was 48 ng/mL in the sample 1 ingesting group but
20 ng/mL in the comparative sample ingesting group. The time
(Tmax) to the maximum value (Cmax) was about one hour in the
sample 1 ingesting group but about nine hours in the
comparative sample ingesting group. Furthermore, the amount
of bodily absorption (AUC) was determined from FIG. 3 and it
was found that there was no difference in the amount of
absorption.
[0062] [EXAMPLE 3] Formulations
(Preparation 1) Capsules

Gelatin 60.0%

Glycerin 30.0%



Met hyl paraoxybenzoate 0.15% Propyl paraoxybenzoate 0.51% Water (q.s.
Thirty mlliliters of a 1% sesam n containing oil-soluble enulsified
conposition (O WO emul sion) was obtained in accordance with the method of
sanpl e preparation described in Exanple 1, except that 1.362 g of sesanmn
(product of TAKEMOTO OL & FAT Co., Ltd.; sesam n/episesamn = 51.1:48.2)
was suspended in 100 nL of olive oil-that-had been heated to 80C. The
conposition was then filled into soft capsules of gelatin shell consisting

of the above-nentioned.ingredients by a venti onal nethod to prepare soft
capsul es 8&&%%@0@’%’%0 © The thus brepared soft capsul es each contain

2.5 ng o esam_n. e tjon 2) My ise Egg yol ks 10 Sodi um chl ori de
16 g Nufgtré)igﬁz?agr}aogé){?fgg 1!ge Vi negar CH;E,S[%(S:C After fully agitating the
above- neptiqned ingredients, 1000 cc OIﬁ% 0. 1% sesam n cont ai ni ng

oi | -solubl'e énul sified conposition (O ‘emul si on) and 500 cc of an edible
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ol | oned by honogeni zation wth a stirrer to obtain sesamn- contal ning
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accordance with the method of sample preparation described in
Example 1, except that 1.362 g of sesamin (product of TAKEMOTO
OIL & FAT Co., Ltd.; sesamin/episesamin = 51.1:48.2) was
suspended in 100 mL of olive oil that had been heated to 80°C.
The composition was then filled into soft capsules of gelatin
shell consisting of the above-mentioned ingredients by a
conventional method to prepare soft capsules each weighing
250 mg. The thus prepared soft capsules each contain 2.5 mg of

sesamin.

(Preparation 2) Mayonnaise

Egg yolks 10

Sodium chloride 16 g
Mustard 25 g
Pepper 3 g
Vinegar 150 cc

After fully agitating the above-mentioned ingredients,
1000 cc of a 0.1% sesamin containing oil-soluble emulsified
composition (O/W/0 emulsion) and 500 cc of an edible vegetable
0il were added dropwise to a water phase under agitation,
followed by homogenization with a stirrer to obtain sesamin-
containing mayonnaise.
(Preparation 3) Butter

1% sesamin containing oil-soluble



enul sified conposition (OWO emulsion) 5 g Butterfat 95 g Tocopherol
acetate 1.2 g To 95 g of butterfat separated frombutterm |k by the
churning step in the process of butter production, 5 g of the 1% sesamn
containing oil-soluble enmulsified conposition (O WO enulsion) and 1.2 g of
t he tocopherol acetate were added and the m xture was worked until a
honogeneous texture was obtained, yielgang butter containing the
conposition of the present invention. (Preparation 4) Margarine Vegetable

oil or fat (hardened soybean oil, A with cottonseed oil) 72 w% 1%
sesanin c?gﬁﬁlﬁlﬁfilﬁgleﬁqmaslocﬁ%oé‘ eﬁéﬂ@ﬁ?ieé’ﬂﬂcso]rﬁfb)si tion (O WO ehul sion) 10

w% dycerin fatty acid ester 0.2 w% Skimm |k powder O. % Water 17
wt % Sodﬁsl}J tcrlf%lﬁ de 0.8 wt% To the nolten vegetabl e oil oré?\é%, the 1%

sesam n ,I%%Lp?{ ryorig a@'é astq% ubl e emul sified conposition (WO enulsion) and
the glycerin aetty acmfes er were added and the m xture was Stirred,
thereafter, the sid g gd lonulera andddic sofli B Ao Ldlfs B8 G segbved in
wat er were gra uallgia_de an fhe ~i'ngredients were stirred uhder heating
at 50- 601"t egl M Wife prcdBX ¥ et AYSRENGEL 16n P! 8551 6 ZEne
yiel ding margarine containing the conposition of the present invention. 33
- CLAIM5 1% sesamin containing oil-soluble emulsified composition

(O/W/0 emulsion) and 1.2 g of the tocopherol acetate were

added and the mixture was worked until a homogeneous texture

was obtained, yielding butter containing the composition of

the present invention.

(Preparation 4) Margarine

Vegetable o0il or fat (hardened soybean oil

mixed with cottonseed o0il) 72 wtd

1% sesamin containing oil-soluble

emulsified composition (O/W/0 emulsion) 10 wt%
Glycerin fatty acid ester 0.2 wt¥
Skim milk powder 0.5 wtd
Water 17 wtd
Sodium chloride 0.8 wt¥

To the molten vegetable oil or fat, the 1% sesamin
containing oil-soluble emulsified composition (O/W/0O emulsion)
and the glycerin fatty acid ester were added and the mixture
was stirred; thereafter, the skim milk powder and the sodium
chloride as dissolved in water were gradually added and the
ingredients were stirred under heating at 50-60°C to form a
mixture. The mixture was quenched to plasticize, yielding

margarine containing the composition of the present invention.



1. An QWO enul sion conposition having at | east one of |ignan-class
conpounds dissolved in an internal oil phase. 2. The O WO enul sion
conposition according to claim1, wherein the |ignan-class compound is
sesam n and/ or episesanmin. 3. The O WO enul sion conposition according to
claiml1 or 2, wherein at |east one of the internal oil phase, water phase
and/ or external oil phase contains a susfaetant in an amount effective for
enul sification. 4. The O WO enul sion conposition according to any one of
clainms 1-3, wherein the internal oil has an average particle size of
1000 nmor snaller (preferably 500 nmor "Smaller, and nore preferably 300
nmor smaller). 5. A food conposition or an oral pharmaceutical conposition
that contain the O WO enul sion conposition according to any one of clains

1-4. 6. An O WOSRHG it IGO0 i dr g 100BY i1 glrhﬁ n.f:(—%é‘@lo&élofphase
which is emulsified in a water phase to make an W enul si on conposition

which in ﬂllgﬂad-%l%@& Ydnghrds &l sRIdan Ud RESEhal heil n;sleaé@l 0i |
phase containing at |east one of l|ignan-class conpounds. 7. ‘An WO

enul si on xconpagid igw fea\dnifl sitorl &pddier idn dd e td a5 @Lﬁ@ﬁuﬁds _
di ssolved in an internal oil phase in a clinically effective anmount, said

conposi t iwdrereatn e M griHaldi N Eampolif@cifinded amih andpew ef fective for
enul sification, which conposition, when adm nistered 34 perorally, enables

at | east episedfanliirgnan- cl ass conpounds to be absorbed with a greater area
under the bl ood concentration-
3. The O/W/0 emulsion composition according to claim 1 or 2,
wherein at least one of the internal o0il phase, water phase
and/or external oil phase contains a surfactant in an amount
effective for emulsification.
4. The O/W/0 emulsion composition according to any one of
claims 1-3, wherein the internal oil phase has an average
particle size of 1000 nm or smaller (preferably 500 nm or
smaller, and more preferably 300 nm or smaller).
5. A food composition or an oral pharmaceutical composition
that contain the O/W/0 emulsion composition according to any
one of claims 1-4.
6. An O/W/0 emulsion composition comprising an internal oil
phase which is emulsified in a water phase to make an O/W
emulsion composition which in turn is emulsified in an
external oil phase, the internal oil phase containing at least
one of lignan-class compounds.
7. An O/W/0 emulsion composition having at least one of
lignan-class compounds dissolved in an internal oil phase in a
clinically effective amount, said composition optionally

containing a surfactant in an amount effective for

emulsification, which composition, when administered



time curve (AUC) than when the sanme quantity of that |ignan- class conpound
Is dissolved in the sane oil or fat as the internal oil phase and

adm ni stered perorally under the same conditions. 8. A process for

produci ng a lignan-class conpound containing conmposition conprising the
follow ng steps: 1) dissolving at | east one of |ignan-class conpounds in oil
or fat to prepare a lignan-class conpoypnd_dissolving liquid; 2) enulsifying
the lignan-class conpound dissolving liquid in a water phase to forman QW
emul sion; and 3) further enmulsifying the QWenulsion in an oil phase to
prepare B¢TOrAldYengigibdies &t fieasd dtf\@s§faééc9rrlﬂwltét§5cl%'?ﬁ@%n‘5ﬁ1e‘i’%i n the

| i gnan- class conpound .is sesanm n and/or episesamn.. 10. A nethod of

i npr ovi n&et RESLIBER Wit Sdidnpadisdodfiadrister |thfh 9L LORS RO -
S D S i S e A, LT
wnter phid85E0 PORRAN dAwAIRHENS 205 A e S ¥yt ow
aceor df ndtstard oo aser arfl RBHR AR od BEBALED i U B anes or
eplsesamé%nditions.

8. A process for producing a lignan-class compound

containing composition comprising the following steps:

1) dissolving at least one of lignan-class compounds in oil or
fat to prepare a lignan-class compound dissolving liquid;

2) emulsifying the lignan-class compound dissolving liquid in
a water phase to form an O/W emulsion; and

3) further emulsifying the O/W emulsion in an oil phase to
prepare an O/W/0 emulsion.

9. The process according to claim 9, wherein the lignan-
class compound is sesamin and/or episesamin.

10. A method of improving the amount of bodily absorption of
lignan-class compounds comprising the following steps:

1) dissolving at least one of lignan-class compounds in oil or
fat to prepare a lignan-class compound dissolving liquid;

2) emulsifying the lignan-class compound dissolving liquid in
a water phase to form an O/W emulsion; and

3) further emulsifying the O/W emulsion in an oil phase to
prepare an O/W/0 emulsion.

11. The process according to claim 10, wherein the lignan-

class compound is sesamin and/or episesamin.





