~1- DESCRIPTION Title of Invention: HESPERI DI N- CONTAI NIl NG COVPCOSI TI ON
Techni cal Field 5[0001] The present invention relates to a
conposition that stably conprises hesperidin. Mre specifically, the
present invention relates to a conposition containing hesperidin, a
specific dihydric al cohol, and a sugar akcohol. 10 Background Art [0002]
Hesperidin is a substance having the follow ng chem cal structure: [0003]

[ 0004] It is reported thmtsdrespeniidi n has effects of
strengthening capillaries to reduce bl ood vessel Eerneability, effects of
i mprovi ng BFbbY ThdPEEPELBR: P HBIESEEN T FRTABT NG EPYPPRFBEQ ef f ect's, cancer

inhibition effects, etc. It is known that such excellent effects can be
obt ai ned, for exanple, when hesperidin is applied or orally taken. [0005]
However, héSperichn fiis&laxtrenely unstable in 25 hesperi di n-contai ning
conposid i onggofnd gradual |y deconposes in the conpositions. [0006] Further,
hesperidin is a substance with very | ow solubility; although it

di ssol ves in strong Bhkaiesspluinvest 30 hatiengs acpH: cforpbsotiobriehat t

barely dis i ~-2- agldic. sol.ut.i . For this reason, it
is very di??%% tdqﬁgqgg%%?ﬁF%é%{fgﬁpéngbg k%ﬁ%é%§% giighggg%ﬁFgﬁﬁPﬁg

di ssol ved hevperidi meflotasetd remoapobobisn criginiatichesmgridse,t hem f or
produci ng . dr c.. Furthermgre, even e esperidin is dissolved
inabs str%ﬁgg%?%gfﬁgggfg%i%ﬁﬁdﬁ tl’i indtAHE & 8°g8£0nposed during | ong
(e.qg.,lseveaakgrmeekis prst or age. Thus, hesperidin has very low stability.

[ 0007] An §5ﬁ@ conposition containing hesperidin is 10 particularly
expected t %% an effect of maintaining the health of oral tissues by
promoting the bl ood Hégwrdidibhhes 0& adundissideshahOveEele rS1N6RILHEHESE -af
strong alkali solutions or strong al kali substances in the nouth danages
oral tissuBstUHU5S difficult to produce and provide oral conpositions that
stably 15 comézi n hesperidin on an industrial scale. [0008]

Under such circunstances, studies have been made to inprove the stability
of hesperidin in hesperidin-containing conpositi@ms. Various attenpts have

been made to increage 29 solubility of hesp?ridkp in slightly al kaline

to acidic sol uti ons“~(Cék, anpl e, solutions h a WHizof about 3 to 10).
o
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It is reported that hesperidin has effects of

15
[0004]

strengthening capillaries to reduce blcod vessel permeability,
effects of improving blood cholesterol and blood flow,

20 antiallergic effects, cancer inhibition effects, etc. It is known
that such excellent effects can be obtained, for example, when
hesperidin is applied or orally taken.

[0005]
However, hesperidin is extremely unstable in

25 hesperidin-containing compositions, and gradually decomposes in
the compositions.

(0006]
Further, hesperidin is a substance with very low
solubility; although it dissolves in strong alkali solutions

30 having a pH of 11 or more, it barely dissolves in neutral to



[ 0009] For exanple, there are reports on a nethod conpri sing
conbi ning D-glucose with hesperidin to form a-glycosyl hesperidin, 25

t hereby increasing the solubility of hesperidin, and a nmethod conpri sing
form ng an anor phous conposition that contains hesperidin and a gl ucose
adduct of hesperidin (in which glucose is,_attached to hesperidin) at a
specific ratio, thereby inproving the water solubility of hesperidin

(Patent Li E@E’Lé&ér%llﬂti%@.Zfor%i@%\éggf}, PLOGUCIQR ?ifﬂié{ﬁ({[s%é;i‘%]g’dé;&? of

hesperidin is expensive; there is a problemin view of cost.

There are BPSOSEEYT t3d kodlasabitiat scoapERsniy dlisselvedgherspadidi hoin a
strong al kgki QLM Ok Rd &Jﬁfé‘s,?’%t%qd' BY 3s&® ﬁfﬂ%g?a;ls%&ﬁm{im C‘i@?sg,,
the” - Litera u@é .

thereto to adjust the pH of -"'s6l uti on (Pat ent

However, tHirsgaetéiod Hagtheprobt emvien vhew lodsmrdbiini ty, dbessduse hesgeri din
i s extrene t v ially . .again l.Lght_ a xvgen_ in, the alkali pH
range,Egndg¥ﬁ%ﬁ§i$9%§Ja%§E§?§s hfglg%eué%g ua f?mgg%§8¥$%%a%ﬁgﬁl§gt gn%klis
returned tdeagneuteadrdlewekks Fusttdrerge . eThns wiessgeedpeni das verydilesol ved in
strong alkgkib.;hgre is a problem of deconposition during storage. [0011]
Therefore, °rt has Heen difficult thus far to suppress 10 the deconposition
of hesperi @oaov¥n hesperi di n-contai ni ng conpositions. In particular,
suppressing the deco osi%{on of hesperidin and stably caontaining

hesperidin in non-stfong &l KPOSSFUPT i Ed PgRy RBeFRRS5IHE Rdving a pH
about 1) t opd0}ivhldiOut epelged! tic0steaddust fe®f Jresnent Simimy endi hELeuht,
and di ssolving 15 hesperidin is also difficult. For this reason, it is

difficult P& PFRHUCESRRE BUpprorHdsetnai hlexrhtfdion r§ Borposlt itdasueds an

i ndustrial nggal-&r, GitrRld @ReLisd @@%%tr%ﬂg Likeratdyies 60012 Klonl: Japanese
Unexam ned Patent Publication No. HL11-346792 PTL 2: Japanese UneXxam ned
Pat ent Pubfi-Eati ofiNGangeg7is0ogEIaopth dandgparssd Uheranms ned Pat ent

Publ i cat i oai%@ic&ﬂ@-t%t}@éugé AVETe)8 J;pé{fnééjg@aa%gﬁglg_&é C@Aaﬁsg%w [0013]

An obj ect of the prese invention is to provi perid

conposid i oficnhain shedsieridént on ran Hesipsitirdah. sSdleuti on t o Probl em [ 0014]
The presen%Ob@g?ntors surprisingly found that in a conposition containing
hesperidin, a specific dihydric alcohol, 35 and a sugar al cohol, the
deconposi tion of hespedéedigudls cirdumstances, studies have been made to

improve the stability of hesperidin in hesperidin-containing
compositions. Various attempts have been made to increase the
20 solubility of hesperidin in slightly alkaline to acidic solutions
(for example, solutions having a pH of about 3 to 10).
[0009]
For example, there are ;eports on a method comprising
combining D~glucose with hesperidin to form a—glycosyi hesperidin,
25 thereby increasing the solubility of hesperidin, and a method
comprising forming an amorphous composition that contains
hesperidin and a glucose adduct of hesperidin (in which glucose
is attached to hesperidin) at a specific ratio, thereby improving
the water solubility of hesperidin (Patent Literatures 1 and 2).
30 However, production of glucose adducts of hesperidin is
expensive; there is a problem in view of cost.
[0010]
There are also reports on a method comprising
dissolving hesperidin in a strong alkali solution, and then

35 adding a polysaccharide thickener thereto to adjust the pH of the



suppr.essed and the conposition stably contains hesperidin. The inventors
al so found that when a solution contains hesperidin, a specific dihydric
al cohol, and a sugar al cohol, hesperidin can be stably dissolved in the
solution that is not a strong alkali 5 solution (solution having a pH of

| ess than 11). Wth further inprovenent _hased on these findings, the

i nventors achi eved the present invention. [0015]

Speci fi cal bylut hen prresent Loverdi e el alesetdr, 1A HG@MAeshéd oS i2n t he
following Itenms. 1. A composition conprising (A) hesperidin, (B)_at |east
one di hydr PECBIEBHGI d&Mef ed-#5bm tthe P§FBEES cfaﬁfgesrtlﬂhg 5% etRrerE gl ycol |
di et hyl eneyghyg®ie, terép%@xh@ge @A:)fps@;l 1i gtygﬁ@yd%nléngky&%hkagaogw ene
gl ycol, dipropylene gly 3-butyl ené glycol,

3- nethyl 1r§D%%taﬁﬁhrwﬂpuréﬁae§C§nQiQﬁﬁ@éﬁlal@%ﬁuﬁrad@@lth@eRQﬁﬂiﬁﬁ when
accor digg rtHe'y%;l‘?@é'wré@ﬁ?cﬁ@Hnté:h& do: ray gév@icolﬂekthér atede%a% efine menber
sel ected fromthe group consisting o uci ng parati nose, toI,
sorbitol, haBpérbiulaﬁdd29591y¢¢wmn<ﬂtrons arh@tboﬂm@setn@naauc@ﬂ@mngfto
ltem 1 or 2, .wherein the (B) % deC al cohol is at |east one nenber

sel ected fromthe group consr i ng 5? pol yet hyl ene gl ycol and propyl ene

gl ycol . 400The conposition according to any one of Itens 1 to 3, wherein
25 the conposition i uid, osjition,.i h (A),.(B), and (C) are
di ssol ved. 5. The cgh #‘? %c%?d]?eh%n tdolf%[lgﬁ#g trg‘hge fc%n%f?s?‘fﬁ’% F¥avi ng
a pH ofo 3 the1@ecomposﬁi;oﬁhefcm&gpﬂmﬂdlnn1ﬁcmégphﬂnmlhecaﬁyaimmngﬁ ltens 1 to
5, wherein 30 the cogpo%ltlon ] s an oral osition. Advant ageous Effects
of I nventi GATPBBLECN n partlcular*AéBBPH?%%}QQ)qﬂ?e FrETRMLY i??eﬁ?ion t he

deconposi t heBpd5idin hespetbBip déntsUPRhESEeshandiia GaMRest i ¥hd hakast abl y
-5- contains heﬁgerldln can be provided. Further, the gresent i nvention can

provi de a EBHPBETRT OfF -iOn rWAPERE HEEH&EVANA 7 PR BIWF di §Sof Vedvithoyt

nhon- strongughﬁﬁlmﬁas}g Iaaauéhngg@p@hﬁainlﬁe"é difFan chiy; Trtt@tdlls%olvmg
according to the present invention, 5 hesperidin conp05|t|on

l'i qui dlTonpBsPeY1 rlsgéllséo‘ﬁia%%4qq15n) PR Wi Hraeoper L8 h'sldslfdil%lgtv*@@ in
a sol utionphayihag shPHuehb1 eﬁésgsél%l%lc%ﬁea%@ 8dicishd hﬁ %%Spe“ din

conp03|t|on the deconposition of the hesperidin is suppresse

decr ease |ﬁnﬂﬁ@th%%béKﬁdﬁn content in the composition can 10 be reduced

[ 0017] The hesperidin conposition can be used as a

phar maceuti cal conposition, food conposition, and oral conposition w thout
any treat nEatatfenthiert, the hesperidin 15 conposition can be used for

producé@g pqﬁﬁﬁglegﬁkgg%t&8£905|tlons food conpositions, and oral

conpositions, each Stably containing hesperidin, in an easy manner. Brief
Descri pti orf061L2Dr awi ngs 20[ 0018] The present invention is explained in

detai |l bel ow 019] n vent. on_rel S

nesper i di n coRBbatt| BIPRSiHS: PorrgebaAtarnn, bub i uGr b TdeiBonor
25 and a sugarTal 2ohddparfe3@20hexamined PateAs Phblimﬁﬂxﬁﬂ dbon 200 -@osad4i n

t he hesperi di onpo |t|on of. the present |nve on, hesperidin extracted
fromcitrus pggﬁ gp ?ﬁ@ﬂﬂgﬁiEE@eﬁgeau L% &ﬁ c%#géﬁya U8e 30
pur chaggd from V\ako Pur e Cherri cal Industries, Ltd. Hamarl Chem cal s, Ltd.,
‘Al ps Pharmaceutical Ind. Cp., Ltd., etc. C}ude hesperldln i.e., hesperidin
that is beﬁH@m?EYﬁNE&nWFﬁﬁﬂﬁﬁter|aI such as citrus peel, can be used in

pl ace of purtddied 2espeshdipn. [0021] 35The specific dlhydric al cohol used

in the present
[0013]

An object of the present invention is to provide a
30 hesperidin composition that stably contains hesperidin.
| Solution to Problem
{0014)
The present inventors surprisingly found that in a
composition containing hesperidin, a specific dihydric alcohol,

35 and a sugar alcohcl, the decomposition of hesperidin is



~-6- invention is ethylene glycol, diethylene glycol, triethylene glycol,
pol yet hyl ene gl ycol, propylene glycol, dipropylene glycol, 1,3-butylene
gl ycol, polybutylene glycol, or 3-nethyl-1,3- butanediol. O these,

pol yet hyl ene gl ycol (PEG and propylene 5 glycol (PG are preferred. The
di hydric al cohols may be used alone or iLp_a conbination of two or nore,
[0022] The PEG used in the present invention is not

parti cul ar kyppir&d 4t andoway etonddzGrpoal etably dwasaanveheiteriQiaverage
nol ecul ar wei ght of about 2,000 or | ess, nore preferably about 200 to

1,500, andiBV&ntomY @lﬁpe\f@P’&‘BlEhaéEbéi@?%@OS?@tll%@on?ﬁén%\éiWréQéﬁag%

mol ecul ar wekghtid Sjl@lyw@lleeap&r%lne@na%ngu@amlrcﬂom%%éégf&ﬂd%%an be
desorption/ionization time-of-flight mass spectronetry -

The sugar &fFeshvldisned vied %hetQﬁeﬁﬁ%ﬂilpﬂvE@ﬂﬁ(ﬂﬁ|ﬂ§tnétSF%QQQ(ﬁ}RaﬁRy
i m teds Exaiples, ofsdliehehabl ety aabrabeohols diel ud ' reduci ng
par ati nose, ﬂﬁ#?to efssor |tg?, ﬁ%ftl eryfi;%tol ?r 1?%529%ﬁactitol,
etc. O thesterownerrécd@p@ﬁﬁg plarmaa@omndxygﬂ dihe solrvbntom ardliteived| thand
erythrltol rit rly preferred. The sugar al cohols can be used al one
in a coﬁg%%%ﬁgoﬁ%%¥kgm% or nore. [0024] Since the hesperidin conposition
of the pregséfdi>R5 invention contains hesperldln a specific dihydric
al cohol, and a sugar .al coho 05|t on o peridinis
Suppressed and the: hESRErt i EancHe hORTY CONPAFHED THSERS EBrmosi ti on.
[002SLuYhecampmwﬁtiﬁhsh&athedfdﬂldwlhhelhemger|d|n conposition 30 of the
present invention is not particularly limted, but it is generally about
0.0001 to 0.3 wt% preferably 0.0001 to 0.1 % nore preferably 0.001 to
0.1 wt % evenanesdyiefienabbypiHel (@) 0n5oam%imndpst it | 1dmye cpeef erably
0.001 to 0.01 wt% The anount of dihy drlc al cohol is preferably 1 to 10
W% and nBraYREiG acehap §© aBod zfrpw 6I% G PES EFNEHST Y InSOEVERBR. The
anount - 7410k Ugdletahaehel gi crlref-t%rialeh 1dnd 13RoM %0 kekerably 1
to 20 wt % agd even nnyg pre?é%%bl % égged %nﬂ?ieﬁﬂe osition.

[ 0026]151 ngtkeche spetvdichec Ghipest |Céﬂf?r§IPYt1ﬁ§e p%x@?ﬂs: |h\ﬂeﬁptmhen¢ hel waesunt

of dihydrignal sohalp gilslp@eﬁﬁfgbéa/mio ERa34¢ P00 RAELS JRY-HEI ght, nore
preferably 50 to 7,500 parts by melght and even nore preferably about 100

to 4,000 part@h%yCQWQQ§h¢19éra@@ﬁﬁdﬂyw ﬁéléh@m{ﬁr hepeindiie (he sageunt of
sugar al Cogglc—johél ‘%r akbye 19ne5Qnetrrﬁ5e%3599<Qc’P@c[ S RY L KE! §¥k§uep>r aq%)?’l%la

preferably to 1 00 parts by weight, and even nore pre ou? 100
to 5,000 peft secbs}cm Farapénopay txyyitwej ghtrioftdespedidial, [06GR7] In the
hesper%@in gggp£§%5£¢3n of the present invention, 15 when the sugar al cohol
i s containéd’in an anount of 10 parts by weight, the dihydric alcohol is
pr ef er abl y 3cofibai sretbdsi tannaaveottdiofy 3ot ftdl pant £,byheeeghtthean@) nor e
preferably y.wei 0028] 20There.i s n arti ul ar
||mtat|ond6HY$ﬁJecf Cr?zm 1Ph3 E‘e r g™ % S5 SE eSERTP

i nvention, cbusme&pgardfdpmgetlaymm gilwuudamrmﬁgjymeﬁmgwcol

hesperldln containin sitions are preferabl e htly alkali to
ST ght 1y adt AThE (P68 TEOR ) LRgaty FRFOOn G CarS| bed sive "HFE105
pref erabl exhe Fohpdriitd oBOABOSI 1i@Mis coabeki sdnbie weaEROSAT j O ,akfd

pr ef er abl e. The hesperldln conposition generally has a pHof 3 to 10,

pref erabl y (%)t 879, Aii7P1V6Fe preferably 5 to 8. Herein, the pH value is

nmeasured ak, 29ke USdnitd A tRBNNBEES =diERIMRS TEERNS, %%oﬁbﬁsﬁﬁf‘orﬂ%%‘ih@bée by
a pH neter are referred to as liquid 30 conp05|t|ons even when t

conposi ti oRS Ahve 8 ddosity. [0029]

6. The composition according to any one of Items 1 to 5, wherein

30 the composition is an oral composition.

Advantagecus Effects of Invention
[0016]
According to the present invention, the decomposition

35 of hesperidin is suppressed and a composition that stably



In addition to hesperidin, a specific dihydric alcohol, and a sugar

al cohol, the hesperidin conposition of the present invention may contain
optional conmponents as long as the effects 35 of the present invention
(particularly, hesperidin stability in -8- the conposition) are not

i npai red. [0030] The hesperidin conposition of the present invention can be
produced by suitably m xi ng hesperidin, a specific dihydric 5 al cohol, a

sugar al cohghyaAid ek ePE&ﬁ?Sﬁ%%ffBEBQI@éd.CWﬁrﬁm SghdMidfesansol vent. As a
e

solvent, water is preferred. hesperidi n conposition

of the preseventinesenopreailda goapepablon usedhashaheserricimpasi sty
phar naceut §,eal o L £ 9APQSHLL Oy - SRS MBS ¢ COMMASI QRay Bl U 3y eenposi ti on;
and nore preferably, a food conposition, pharnaceutical” conposition, or
oral conposhanohl) .[ 0032] i$n acihitdiog to the mefeseotsinfenticaangeheni ng
capillaries_15 t.o,.reduce blood vessel roeabj | it effects _qf inproving
bl bod ehol BSTRFHa oBRaOHE T Tou e St | AFFor g EPFAETE: SngLancer

i nhi bi ti oncetpecitts onas inewihi dneactsgplaay dinhes pHrdsdilnetiasn sd grulfutéant
anti-caries effects (i articul ar, effects  qf .preventi entine.caries).
Accor di ngl ?V%%%E%éﬁbSEiE?%ﬁ % 1§00§p:%?yﬂggﬁgggnsg%égg%gﬁﬁpﬁrﬁglﬂ

parti cul ar bympseftacahl yhuseecagpaniftaod 6ongrasiHdspariphar raceibireaked,
conposition, or oral conpositiaqn for ttaininglsuch effects. O these, the
conpositioﬁngsarﬁﬁ9§e65§fé?afﬁ%fhﬁﬁﬁfré LY nCAMT e AP BRE f S8 EIP08i £7n,
anti - cayi ege pRAMIAGEUti cal conposition, or anti-caries oral conposition.
25[ 0033] When t he hesperidin conposition of the present

i nvention i{8048kd as a pharmaceutical conposition, if necessary,

phar macol ogi cal |y acty,y &, LQRQREAT SoRbdiert iRaBaAeSPaIdd B a

phar macol ogi cal |y aqcegtable base agents, carriers, additives 30 (e.qg.,
sol vent s, ghapmaantisaleppnedditerad, BapPflerempaidBoni zard omdei pi ent s,

bi nders, djsli ant s, I i a e S i conponent s
i nsof ar asE§%§5%%%%g§??F§§gEH%géina %@%?Eégﬂg$¥%gg ?2?e¥§%§lggﬁgs "t he
phar melceut Eoabogdiiues icenokeofised ef pr gvarudingephaongewddes Lnebmpapidiionshe
effects of .th . in t idin s Ll i o
composi t ofpo8 SRl dis) PRGN, LUERRELL, LB bl d dobfeipino
present i nkespénidingy ibeafoeawy martre@rphar maceuti cal formul ati ons such as
tablets, pills, powders, solutions, suspensions, enulsions, granules, and
capsules. O these, the pharnmaceutical conposition of the present 5

i nventi on Beipfafeyatilpyibar aedbtavimgshar maceuti cal products used in the
nout h, artigﬁéﬁrly, intraoral agents, topical lininments, and solutions. In
parti ar,[O pharmaceutical conpositions of the present invention are
adm ni stered orally fhe psssenthendeseiof ihexphainageld idealaicoppdsiti on of
the 10 present jnvention can be suitably determ ned. The pharnmaceuti cal
conpositioﬂogﬁglhe present invention nay be adm nistered to

hyper chol est er ol eni arpat pesent ahkengisn dicisase pathenigpefiannexanpl e,
atopic dermatitis patients), cancer patients, patients at hjgh risk_of

devel opi ng CBREFHEL AR GOBRI 15 hY ViiRRRATd diRe argrecific dihydric alcohol,

25 and a sugar alcchol.
[0020]

As the hesperidin contained in the hesperidin"
composition of the present invention, hesperidin extracted from
citrus peel by a known method can be used. Hesperidin can also be

30 purchased from Wako Pure Chemical Industries, Ltd., Hamari
Chemicals, Ltd., Alps Pharmaceutical Ind. Co., Ltd., etc. Crude
hesperidin, i.e., hesperidin that is being refined from material
such as citrus peel, can be used in place of purified hesperidin.
[00211

35 ‘ The speéific dihydric alcohol used in the present



15 unable to provide self-oral care, periodontal disease patients, etc.

[ 0034] When the hesperidin conposition of the present invention
is used as a food conposition, base agents, carriers, 20 and additives that
are food hygienically acceptable, as well as conponents and materials that
are usabl e as foods can be suitably addedg;.as optional conponents insofar as
the conposition (hereinafter, sonetines referred to as "the food

conposi ti o ngknthen presahly1bA¥eAt y&IT,) deesyNete iR, t he: efifgets of the
25 present invention_(hesperidin stability in the conposjtion{. By addi ng
such opti oRalYCompBRtYRIEVIEhE PoBaCtomoditieds eLvepk pHayerylPneeatYen can
be used as 133ph i,b qggg, a 0 f2Q ' rient
function clainsg§?§§§%éh$gglsp§%?¥ie 3ﬁ§§|?%9ﬁ§§ ?ﬂggpgﬁg%%%?Pn¥%od for the
si ck (hospittaRrngdiebodt paesentpebirEhydenguesyeel f 66¢) end. pminrylspei onal
conponest s ,Gan,al %%P%&dg%gfg%@%é@ d%yagf@eaﬂf dyGt rﬁag%@ gshacks
(e.g., chew ng guns, chocol ates, candies, ta ets,cb|SCU|t , CcooKies, okak
and senbei aleypesroin rd compinskers)of puddiengserand al nond jelly), bread,
soups (incH%%b@? powder ed soups), and 35 processed foods. -10- [0035]

When the conposition is used as a health food (food with nutrient function
clainms or food for speei PEedidealinhtusepreseres swpphenentis e conposi tion

is preferably,made into.fornmg 5 such as ew n candi es, granul es,
capsul es, 5%Fé€%f??ikﬁihmlﬁ§5ch 9¥ﬁﬂ%§'tggpe?§?§%é§§¥§bg9§rag%%??ﬁ%ﬂ nk

prepar at i oaskrage vineMecfl aeasei ght contabauaus, 000 ake.1e6k, t ReBE, prdTRWaRYygUNS,
candi es, cag§ule tableé (i ncl udi ng chemablg tahl ets) are &referable in
vi ew of th@'@BﬁngQéﬁ%éﬂ ﬁoadﬁ?ﬂi%?¥hFP6ﬁ.PFﬁ R4t ePedF at 0t diteviirrgCguns,

candi es, antet abights H-lrdgbohoRefiniongadnti 18 4 vdie BBELInaH &1dngf grabl e.
The food conpositions of the present invention in these forns can be
suitably pFEpardaeSctred ngSes Rl oRd L ABHZ Wi ¢ idgr pfefkiotdt masst hat
are pharnagggbkggﬁéygécceptabIe and/ or food hygienically acceptable.
15[ 0036 he dose and the subject of the food conposition of
the pre&sentl0PAvéntion are not particularly linited; preferably, however,
they are the sane as o] rd j r I C; siti of
ThB §§%%L§;af1do%ﬁ hBed ey %ﬁﬁﬁgﬁ%%{m&mg 11,00

the present invention. 20[ ospital food is
meal s of f epedtddvlaglhdspitatli Zataran.esparti eneféodil s sugeal sldgrolishe si ck,
and nursi ngnkoade! SafRARSLO LRSI dPEBINET Hosd 00BN 2PWEN A1, hespert din
- conposition of the present {nvention i's used as aif oral 'conpositi‘on, the
conposi t i omalhétel naftwhrigber rexkhad cms, " flhetbral, corposit tlmexf t he

prese in Lon-) : or . into _ex nal sibtions, such.as

Gent i 127 cot SRrseia Etlan8sb0 PP ol asBthitos it agne: fiv cedtinade:

nout hwashesrespaayiddramllyaprefisy réd nitentsgay aahicttolisocanl lad iws; afleasi ng
agents, creang gag&gﬁj %els, ga%ghes ext ernal di spersed pastes, and
Iiquid ext &Fnal PrePiraFcaRE, °hnd'S ffefT4F  conpositi ons such as sol utions,
syrups, andodey]lsyrups. O these, gel agents, liquid preparations, and
preparations easily 5Eoduc%g 5 wth liquids are Rreferable; and liquid
dentifrices, nouthwaShBES t19 flespraifin GRS e Nt ethit d¥E88BEe. [ 0039]
Option2d caompenenss sdiwinbeheypsaniike suspabl ¥iaddeddroct He-MAl, and a
conposition of the present invention in such a manner 5 that suits the
forns of tﬁ@géﬁnﬁggﬁFﬂonFh?n§%¢%WPQ§%qﬁ9§yOéot?ﬁnhQQHﬁiﬂﬁlﬂhhséﬁﬂé%ﬁ@séﬂ t he
present inkent tR8. hdR4QKin can be sty EXAMPISad 8% $HE! AGHAIL S AOoNi oni ¢
surfactants, anphoteric surfactants, anionic surfactants, cationic
surfactant4902Bletc., can be added. Exanples of the nonionic surfactants

i nclude glycerol fatiyeaghsRSie %e;%éﬂ@ﬁ?.jféfitthlé ACk git%%i;f gglmg%ﬂlicﬁ'{’

fatty acid esters, polyoxyethylene tty acid esters,

- di et ha®®| amifdebs RreseriExanpratiol miedt prrticurdEot damstedcimde it is

bet ai ne-typenapRiy &lutS ¥ ba61 A .3 Wedaz8LE ALUBRELALB6T '¥PD . 1 wes,
more preferably 0.001 to 0.1 wt%, even more preferably 0.001 to
0.05 wt%, and still more preferably 0.001 to 0.01 wt%. The amount
of dihydric alcohol is preferably 1 to 10 wt%, and more

35 preferably about 2 to 6 wt% based on the composition. The amount



15 anphoteric surfactant, etc. Exanples of anionic surfactants include

al kyl sulfate salts, alkyl ether sulfate salts, alkylbenzene sulfonate
salts, N-acylam no acid salts, etc. Exanples of cationic surfactants

i ncl ude al kyl ammoni um salt-type cationic surfactants, alkyl benzyl ammoni um
salt-type cationic 20 surfactants, am no.aci d-based surfactants etc. These
surfactants can be used alone or in a conbination of two or nmore. [0041]
Exanpl es of ¢f i ng h0gs) ytic acid,
anet hol e, éug%ﬁ%%¥ éﬂ%oﬁg? saﬁ%%% é%%lQ g t?2%%3%6:”ﬁ§%?3¢r%§§?3%93 téo
nethyleugeﬁ@lwt%anﬂmievehlmaiexp:eﬁEMyhby,5s@eaﬁhww% based papiédeni nt oi |,

| enron oil, oran§510|l sage oil, rosemary oil, cinnanon oil, perilla oil,
mnntergreen OBrYS ovVe oil, eucalyptus oil, pinento oil, etc. These
flavoring aQenés can be used alone or in a combi nation of two or nore.

30[ 004 Exanpl es of _sweetenin ents incl.ude_so m sacchari esul fane
pot assitum st evi osi d&” MSW?§V?¥%Figﬁn Eﬁ@ﬁﬁﬁ#ﬁlone? 1H¥ﬁ§§?S§Réetgﬁﬁ¢%jO§gents
can be usednal gfeurdd dfndahg@abd naldcbv10f st pee fyramake 3036 WAIJ00 paZts

To inpart viscosity that does not inpair the(gleasant feeling of use to the

oral conpoSit "ottty fREEKBREFSTFIRY é@aﬁa &, > apBé SuSEd S EBHmpPes gYer
t hi Ckenersmbggll_lyjfd@flé@tbllyl a8kt u@seo at bwb % SH QS Qei§REI PR part by
u

car boxynet hyl ce ose, ~car boxy_ rmet hyl cel L ul ose,

hydr oxyet hypéght t@%éespﬁya%&ypﬂtﬁpweentu%s@gar alcohel is preferably

hydr oxypr opyl g5t 1ty) @Rl bilk-0s eny SAdighm, atnet@%@efa&%tl@aaogyénld ro@@aeaﬂtél gum
karaya gum gum arabi c, veegum carrageenan, polyvinyl alco hol,” sodi um
polyacrylabe W@H@ﬁbxyvﬁhyve@dmwﬁemm@§@¢§blhy¢bQHﬂfﬂ@@lH@n@:OQQIHagaSng

shel | ac, é F%%Edbio f%ﬁg ggPﬁkuacrylate and nethacryl ate
copolyner gers am no a Ic acid copol ynmer,
hydroxyprod@Dﬂ%ihylcelIquse phthalate hydroxypropylnethylcellulose
acetate succinate, zein i_n c i.ethy tate res of
fumaric acid, steari ghltshéagjllé/ er)i tﬁlll ﬁ&ﬁgoa%ecﬁag é? pgr%%r?gltta%%?é%ge% and
hydr oxypr owhbnethglsmjalxuladxseh@ms ceinﬁ:alﬁadhlrt harc Iemwens cAnibeairsedbal one

or in a conbLn Sone_of t hi ck ners,can be used as a
gel I i ng ag&ht-? ghd: aﬁlbwgﬁs%dgﬁﬁﬁxaelIaPF%Eer T&h SRIFRMARR e Al BHCHLE o
gel I i ng agefit 3r equid gmrtenbOwasgte: gelnkl ngrai e ferailyyabl €o gelddamg biyd can
be added in copbi nation. For exanple, when sodiumalginate is used as a
gel i ng ag&ft-9%tal ci um chl ori de can be used as a gelling aid; and when
carrageenangpgsysed as a gelling agent calcium | actate can be used as a

gelling aid. 25[0044 ceutically effectjve conponents,
exanplg i ncl ude cat&BﬁF% %%éFbEF%FH€§f§{| midatdepi gy it oS chf ofride,

chl or hexi diyag Qi‘%ﬂ@*ﬂdﬁfpb@@tl@ﬂdopeﬂke&ﬂ@@leﬂfn ohlrdide;, Mit addpdrisgh as
acetic acid dP a-tocopherol, succinic acid tocopherol, 30 and nlcotlnlc

aci d t ocoplsenbRiNHh| evd ddrerpeekl anss oxubRsRRT tdinrIceshainiep gel
i sopr opy| n%bﬁ%bs?@% ar@NpYEBS U @al@ﬁtt{,amaql RLOLE8Se: 1 Y anase,

| ysozynme, and lytic enzyme;, tranexam ¢ aci d;” epsilon am nocaproic acid;
al I ant oi n; 1gﬁye9r@¢W9ﬂﬂib§@ﬂﬁsh€thgeﬁ«ﬂ#ppé 1@|%@tkﬁﬁﬁ @#ﬁg@?@?rrh|2|nate);

gl ycyrgheti 5 L. I hi [
nnnofl%groﬁhog%hg?gé %%g?lg %% SO FH%P%DH@ uoro h%g%haﬁg&%%g potassium
monof | uor oplhresplnaferal:ﬂlmofl‘hdebesmﬂcasl sr@dlpumtimrgedl@raﬂtéwsm\mrﬂ)@ﬁ of
fluoride; rLgp t|de al i ar ro i p um
nitrate; egg ggh %%afﬁggggt?cg g §9§f ee%%%%%ﬁtﬁtggc%n Egiﬁééd

al one or | rtha panbanaé |lcm:reestmedoatt Asee. uéﬂejl&] phsmate abr@sipesitdosal ci um
phosphat e d

di cal ciu h hat drous |c hos hate
e oal ol amToeEhBER I TREaPEFRRT oF Dot BoCRs) Sl SR SEHospan o aud
al um nBom hkyghpHexideens/ Wiehawhan ek o:u;snps:ishlt:d:ons dedvk vdiskbsatgel , al umi ni um
silicate, H%%%B?ble sodi um et aphosphat e, trinagnesiuntphosphate,
In addition to hesperidin, a specific dihydric alcohol,
and a sugar alcohol, the hesperidin composition of the present
invention may contain optional components as long as the effects

35 of the present invention (particularly, hesperidin stability in



magnesi um car bonate, cal cium sulfate, polynethyl methacryl ate, bentonite,
zirconiumsilicate, hydroxyapatite, synthetic resin, 15 etc. These
abrasives can be used alone or in a conbination of two or nore. [0046]
Exanpl es of usabl e preservatives include nethyl paraben, ethyl paraben,

propyl paraben, butyl paraben, and other parabens; 20 sodi um benzoate,
phenoxyet hanol , al kyl di am noet hyl gl yci ne hydrochl ori de, etc. These can be
used al onet@e kBmBosalimati-enm&f iMaieeqmore. [0047]

Exanpl es of usable colorants include | egal colors, such 25 as Blue No. 1,
Yel | ow No. [#03Réd No. 202, and Green No. 3; mineral-based pigments, such as
ultramari ne blue, de u ﬁ@@r\ e 4 Pr-uss) N i i de;
etc. These can be usggea+%%e ofh?nca.%é? ?%éhiqgnﬁg%a§%é§%ﬁ% %%?%39{ 30
| n additi oke mhgdeckhonenustebly wawingehespelide i gedcwfih dihaldric
conpositio be jonal; c . ng. option
component s LFRBEL h AT an 22c o s Saaadrs Fhd CRayoBE safbg hse
appropri at @ithoat helfaad @snposiltuert,ofvathe s geerfieriradent i on. 35[ 0049]
-14- (0031 Anong t he hesperidin conpositions of the present invention,
the liquid 88%pésition (preferably having a pH of 3 to 10) in particular,
in which hesperidin Theshadberidiiasobmessitciah bE pheparethnt ahvexam ean n
the following mapner. First, 5 hesperidin is dissolved in an al kaline

sol ution (P5r PEXARETRLY HEGFngS o piot CPTOBFL Higie) PRArlebReCHM Y s ad) ust ed.
A specifi c cdipy8itforal cRRakt 88 -@nSH4d @k ol CORGramy-chbBeni PeotH S5l ¥edei n
this solution. Alternatively, for exanple, hesperidin, a dihydric alcohol,
and a sugaPT&EEEMDLY mey TPeIPeERASidd Pn BRAEIkAYHE210BPRi H0Pn aRd t he pH
of the resuyhingogbitdion my be adjusted. Dissolving the above-nentioned
anounts of di hydric al cohol and sugar al cohol prevents problens, such as

f or mati on dpoégbudiness and deposition of crystals, when the pHis returned
to near- neutral. Fugih ; e COPRQSid iGN gﬁﬁgﬁ{d ipl
conposition can be iE&i%??gﬁsx%ﬁgngﬁesperié%ﬁ&igg%%ry stéﬁlyeakgé%¥§é%§in
the |idqui dteolpdese ihpasonpriel mpamsabidsper i eff fectspedi fipraitimgdbilood

al cohol’, anflosugar. & cohobibgsarilesalyed) sLabe. didecexaml e cyhen the
liquid conposition is directly tsed as a food conpositibn, pharnmaceuti cal
conposi ti onnhdbivienh awedsit aomertdoned sbpvef dreadpleeitiondissol ve

hesperi di n . : ljne _ Mo} tk j.ust, .t he f_t resul ting
sol ution tglggﬁg%%ﬁ %&?o%%?éépr%ffé%g%l ﬂﬁn?%ﬂg#&alﬁ&’n%rgge%fsefoer ably 5to
8, usi ng appHvadfisd etent[if@5604r XEEThe Agresdhtgl yny eritd apmabsot jurowdhdes a

met hod, for producing a liquid composition in ich_hesperidin is stably

i 501 98, FRaY eO%tae MEERE MO FARChROUTEL BASRBERREY b rbate ng a
| i qui d conmgostt compdgarienal biaheateng iaapHeohpSsitoicH), opr ef£Y almpokit 009,
and nore preferaply 5 to 8) ip_which 30 _hesperidin is dissolved, the nethod
conpri si ng fpﬁeaggﬁ%m(ﬂg (ﬁ"@%‘o?gﬁﬁf%e eFF‘ﬁF%{ e GOBPPRE T IRy MOTSI cohol |
and a sugapralteeliely ivkedl sel ¥&ndntrehreeablkyodad@ipdi ta8HE s iSQAawtikan) .
More specifically, the present invention E[ovides a method for producing a
li qui d conPSerPRER iR COPREShe s er iodi ANFA~ S BER IS | ¢eEPetidiion-t he

met hodygongibpsikng the four steps of: -15- (a) dissolving
hesperidin in an al kaline solution (preferably having a pH of 11 or nore);
(p) dissolving a di hfBeRctia dsFeETiAlRhecsrasitiion; of yyhalinkisslatng a sugar
al cohol i n ;tReNEebMIIiONiscBNds a pharmaceutical composition, if necessary,

pharmacologically active components other than hesperidin,
pharmacologically acceptable base agents, carriers, additives

30 (e.g., solvents, dispersants, emulsifiers, buffers, stabilizers,
excipients, binders, disintegrants, and lubricants) can be added
as optional components insofar as the composition (hereinafter,
sometimes referred to as "the pharmaceutical composition of the
present invention™) does not impair the effects of the present

35 invention (hesperidin stability in the composition).



5(5) adjusting the pH of the solution to 3 to 10, preferably 4 to 9, and
nore preferably 5 to 8. The order of performng steps (a) to (5) is not
limted, as long as step (a) is followed by step (5). Mreover, anong steps
(a) to (y), two or three steps nay be perfornmed sinultaneously. Anmong
10steps (a) to (5), it is preferable to_performstep (a) first. \Wen the pH
of the solutionis 3 to 10, preferably 4to 9, and nore preferably 5 to 8,
after steps (a) to (ymea@@amw&@gl é(sn%s(laoﬁaaf b, OPledt l%&llon
15Exanpl es of usabl e al kali ne sol utions include solutions of sodi um
hydr oxi de, M5t as starmasly dnéri lea reagiesitamp by Bvovdlge ioammentta, 2xitebdetim
hydrogenph t ri I p do ra

71 s U DRasohat o Redec ST SoaPans aacy s aRE T te  AaeRId Tl

| act at e 20<cppavidydrift @hesedl ume W@mgeautmaiom@oamhydm iafe, theogdirasent

car bonat e, carhbon h refer sol tion
of sodﬁ%n1 ggégﬁfé qgﬁgggg §£8%%q%5%§?e ng%ﬁgg?lp?gﬁg¥§kﬁgs g

sodi um car bhonate mmnuhﬂ @artitmﬁaxkyoldhtoaeraiuagmatssedopi@ﬁ&fMMhlmanas
conbinationngf iq: &F lt.is prefera€h§125 t hat .t hese sol uti,ons
aqueous soffiti BREICHFRE pi 0Pt Hedl Lol GRFB G TATFEFEFabI PP lﬁB?e

al t hough t haepprésermotinvieAtied #se lsoRgnastdesperradinig €ap hes di ssol ved.

[ 0052] Exanpl es of pE%aﬂ&usters hnclude inorgan' aci ds, ,such_30 as
hydrochl ori ¢ acid, FUPPRE &6 GhecBPHoME SHPBHESORoPECEBR d;  and

or gani £g ac p@éseﬁﬂclhn%itﬁ.bhr J:é?n a6d GuiBbi ¢ d&ddbmiddiopi ehachih fadamEi saBCI d,
mal ei ¢ acid, succinic acid, pyruvic acid, gluconic acid, tartaric acid,

form c aci &Omﬁ‘é%%t'r@%@ifdthﬁa@ﬁﬁ%|16‘V@§EHO%61‘I‘5{YS benerBaRiStmuECetabl e anong

themis 35p¢htrikoRtidrolbass @;ittsstgmef@irb la&sgégg @&&r@lt%r (fBr@ - 16-
conmbi nation of two or nore. [0053] Mor eover, the qU|d

conposi t i of%s8Takbty EEWPE] §?¥F§a¢ﬂe‘f§pﬁerﬁaéﬂﬁn’é%m SHANCRl| patbeRtE n E@@t‘-ﬁ@hal
conponent s f Qf gexaml 6 =480 ¥ehi-had ﬁg]% ects of
t he present |nvent|on par?lcu Iﬂf e st abi %%V gﬁgkgggﬁgﬁiﬁﬁs %%é
hesperidi nunﬁblehetcr,mm@gd@l @e.}fmrealn@ar&rrpmrieuion[ca@M}sam s eobs ai ned
l'iquid conpp gltion in which 10 hesperidin is stably dissolved can be
suitably used directly as, for exanple, a food composition, pharnmaceuti cal
conposi ti on0084hl conposition, or the like. The liquid conposition can al so
be suitably used in ﬁHSnDEOd91 bgrlglnfood harna t.i cal s

conposi tions and pharmnmaceuti ca conp05|?@%%§§t18?c %mgﬁépgy 15 the
liquid COWﬂQSEhtDﬂlG&ﬂUbedSHSUahknySEdpbﬂlthBLpK@dﬂCthﬂt@f(ﬁﬁ&hers,

conpositions use of  t i d 05|t in mh ch.  hesperidin is

St b 24 o0 BT R bah FoF b PU TR otk ZCFPE P i 197 "B =S
product i oncohptixeses corpmaté: Dits t[kﬁ&55]:e2@$éblé’lla% ibadsfcté:rﬁtbeo&uﬁﬂlﬁly
phrase ' theggﬁ%perldln osition stablgﬁ gy hes eridin" indicates

that the dé& o%?t?95+°8ﬁgp€%Tﬁﬁq§ﬂ§? e OWH% torRlosi tion, and

that the heppesighftagnienbtimed heeompastdiLn -&f}feer:fob@ngoxﬁgﬁfﬁt%arége i's
not S|gn|f|cantly changed fromthe hesperidin content 25 in the conposition

i mredi at el PR&f PEPSGHHodIVERERON Spelass agl| {mpair jtheppéfartd L (et t he

hesperpgli npeastenti fres kAt ( ﬁ%%ﬁé%%ﬂ%neﬁ%ﬂbﬁiléySEMOEﬁQec&ﬁ%RQﬁﬁkﬂge §9ng|ng
froma [ow tenperature to a high tenperature 5C). For exanpl e,
it is prefafdbhe St opkéopat redamoneats  ofhd C@Wﬁoébﬁ%@mﬂﬁbéh30@6or

| ess when Lhgs30: cOmRARlbhogah s Wlel 81 B & JIC aohiines decks after

producti on. Nbreover It 1s nore pre erab at the é of
hesperi di nheahtlenfodst (fouslowitlesyitutientt ﬁenfémmosﬂtallmﬁ satfaid dort hese

Cond't'Onssﬁ@glffafﬁﬁgffihaﬁséfaféﬁﬁﬁﬂ%%gﬁtwe§§§iq&ﬁ?%hgrgggﬁt{hd%pl%QEOOSG]

30 food, patient food, or nursing food, etc. The optional components
can also be added to food or beverage products such as snacks
(e;g., chewing gums, chocolates, candies, tablets, biscuits,
cookies, okaki and sembei (types of rice crackers), puddings, and
almond jelly), bread, soups (including powdered soups), and

35 processed foods.



-17- The decrease rate of hesperidin content can be determ ned by, for
exanpl e, anal yzing the conposition by high-performance |iquid

chromat ography (HPLC) inmediately after production and after storage, and
conparing the hesperidin 5 content in the conposition i mediately after
production with the hesperidin content Lyythe conposition after storage. In
the HPLC anal ysis, the conposition conprising hesperidin my be anal yzed
after filtgopng: A filter having a pore size of 0.45 mmay be used.

Mor eover, the conposition nmay be diluted with, for exanple, 10 a suitable
di lution before filt8PPRAgINSFHPSSUFLeR i bh Uusey Be, 2 fkpaldbradpre, (fRgcdr,

al cohol , ok;i@nmhxt & 10fruWRE 86n %L%iﬁltscerkoéﬁe%zflis%%Hiﬁeé HeL%xampLe) a

m xture of nethanol and water ratio = can be used. 15 Exanpl es

[ 0057] or a supplEmentyesbatCoNRARILIion 18 Rleafmriabdy Madeletrdid fhemew;
howeverg t rese b4 ion i | | 0 | aw xanpl es.

20[ 0058 P%§g§c§?o€5%§£%§ggh§' dandi¥s, bg&ﬁﬁﬁﬁﬁi5%%§ﬁ%§éiﬁﬁ%%%t§onprising
hesperi di n {iincaudiss giheedbd e at & werss , ppodubed:iayesadirenampiepaaetordsng to
the fol |l owing C re, [ 9. : irst, 40 of hesperidin
(Wako Pure ™ g%é‘ga(?g%r?%ﬁstg)?i (ggr?t{qué).u)s \%ﬁ%a ?Ssd; \;% 5th %}g%ﬁjtnglgbm%t of 0.05
M sodi um carlbdnas g cpedes, sodvldton. (1Anladhygrassatiler tebheid ageeous
solution was added. t hereto, apd.the pH was adjusted.to 7.0., The_30 m xture
vas di | Ut ef FEOC 200 HLT MRV 5L 1T GTVETEP 0 Fr GoarRY 8t HEbs din
solution. EREEDLuNext chE¥in @imd hednespeli ghd Ss@ikkisonepsepared in the
above nmnner S ggded tQ a éOO-nL volunetric fl.ask in which 35 about 50 nL
of distill EFowAEEFS and®an ablbf tTH-S REGNPF AT e -1 T 1 82oOh P BOSA pPAR ed.

The ni xt ur @rwasedpradcet tavdRPidh M thedistbihedammber sul hasBPY-rRHepadi ng
conpositions of Exanples #1 to #7 and conpositions of Conparative Exanples
#8 to #15. SFRETARBUMS CFAIRBRL PR EIAGS ARdnddeRtT VRS sREGn: i Hatasire 1 are

represent egnRYmWELG S dd1 19266 binBNor [ POSL InAddht b9 | yncepRAROSI ti Ons
to which pgﬁyox ethylene%a(GS) hydrogengggd castgégbil (FE%)G&?ﬁhad been
added &3 al08d&itive were al so exanmined. 1-1C0-60 is a surfactant commonly

used 10 in food prOd‘?ﬁéiﬂ’(?se el cn@ndubfls %?fa%@aﬁjagcﬁ'.éo?aﬂo%H%QQﬁ £ QGhe
investigate if such a surfactant contributes to enhancing the solubility of
hesperi di npreges]invention are not paaiticolarhe komyesi:t boeserdhly, obt ai ned

in Exanpl d t] #8 0 #15 had a pH of 7.
'[8063?”& :Eﬁoﬁ%yég‘rﬁé{ a32d [P AtV e nEXARL &S #R 4 9n#iRe had a pH o

pharmaceutical composition of the present invention.

20 {0037]

Note that hospital food is meals offered during
hospitalization, patient food is meals for the sick, and nursing
food is meals for care receivers.

[0038]

25 When the hesperidin composition of the present
invention is used as an oral composition, the composition
(hereinafter referred to as "the oral composition of the present
invention™) can be formed into external compositions, such as
dentifrices (toothpastes, tooth liquids, and liquid dentifrices),

30 mouthwashes, spray formulations, liniments, varnish formulations,
foaming agents, creams, pastas, gels, patches, external dispersed
pastes, and liquid external preparations, and internal
compositions such as solutions, syrups, and dry syrups. Of these,
gel agents, liquid preparations, and preparations easily produced

35 with liquids are preferable; and liquid dentifrices, mouthwashes,



Each of the conpositions of the Exanples and Conparative Exanples (80 nlL)
prepared in the above production 20 exanple was placed in a transparent
bottle, and allowed to stand at 5C or 55C for three weeks in a dark room
Separately, each of the conpositions of the Exanples and Conparative
Exanples was filtered through a filter iyyediately after preparation,

foll owed by HPLC anal ysis, and a peak indicating hesperidin was neasured 25

in each exanpl ein{teitReakel SoFegdeedapse! he "peak imrediately after
production”. [0064] The bottles were further allowed to stand

in a dark dB8BaP] Then, the solution of each bottle was filtered through a 30

filter, followed by bl?%&x?élmdé%{géne%@ dhReakelBgi &t IR0 ShesRBTY didyauas
measured i n each conponent. [0065] The proportion of the area

of this pe&k thetornlacoaresitien Gledke pheshid dnyeatier P ctiigdt RoRannghi ch
was regard S % e hne C Liion. e ts are
shown ?% ‘E%e %ﬁ%s}%?l abfp?rﬁ?/"g%orqh%ngoﬁis 5%%’13@%25%51% tah-rghadlgng?l%:at es
t he anount inpahesper iedifects seDl hed preseat himwgargaesnt.i on sol uti on. A hi gher
peak area &g%4g?plies t hat hesperidin does not precipitate or deconpose,
and is stably ssol ved. 5[ 0066] HPLC anal ysis was specifically perforned
in such a manner thafceachangfle, hasexanfde cdsposotians andfaohpatrati ve
exanpl e co Oﬁitions was suitably diluted m%thta nixedt§olution §f1ye%hano
and wat er  CRERGHE: Fari B T2CE5S: (1 Owed 1Y T205 47T r 417 ToR L fir Sl Riar=nts,
m crofidteetcanpdcdd e @HdeachEsolilidsonfwake sl iestied stiof it sTHacHRML
anal ysis conditions_used in this test are as_follows: Filter [tration

-
filter usedlYRFR?SIACHRCISIE poT e Sz EUCH9S ?ﬁtQﬁIaﬁ9§5€ﬁ¥ﬁ¥ﬁdzﬂ°F£&E??ulose

acetate) (actoriehd Meghatbs oﬁ%g&)g%mmeh&@tﬂfla@iaq@g@@ﬁat 5584 ab{d 10AS
( Shi madzu CprEb) Detector: ultraviolet absorptioneter (neasured wavel ength:

284 nn) 209€8 >Lagrigiesl e85C pi pemAlssePL drBrRY G I CaBBLE 2GRS HaRgERe

about 15 cpbibihbed W thpabestid Mhceshadecihrizonhat 8d sdddigr-gobef or

l'i quid chromat ography (lnertsil(m produced by G. Sciences; CDS-2: m 4.6
x 150 ®) esPhaRermparrdpgeant corlst-afikanehperel (@ opf CaFtrREAOES25 Mobi | e
phase: 0.0 SSi i r.Qge S
reagentnet%gggkégéggéﬁi%P?F%gﬁr%?ﬂgg ?%?221 Elﬁﬁu%gsg? %E%E%&ed so t hat

t he retent iedhyibarzasfe Iswdfonbte realdss  aboacyi@uimingcds gabbuit etavl/min.).

[ 0067] 'ngémpgggmhf'%étigxfc g&z%é%tants include alkyl ammonium salt-type

cationic surfactants, alkyl benzylammonium salt-type cationic
20 surfactants, amino acid-based surfactants, etc. These surfactants
can be used alone or in a combination of two or more.
[0041]
Examples of flavoring agents (flavorings) include
menthol, carboxylic acid, anethole, eugenol, methyl salicylate,
25 limonene, methyl acetate, methyleugenol, cineole, linalocl,
thymol, spearmint oil, peppermint oil, lemon oil, orange oil,
sage ¢il, rosemary oil, cinnamon oil, perilla oil, wintergreen
0il, clove oili, eucalyptus oil, pimento oil, etc. These flavoring
agents can be used alone or in a combination of two or more.
30 {0042]
Examples of sweetening agents include sodium saccharin,
‘acesulfame potassium, stevioside, glycyrrhizin, glycerol, etc.
These sweetening agents can be used alone or in a combination of
two or more.
35 [0043]
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To impart viscosity that does not impair the pleasant
feeling of use to the oral composition, a thickener, for example,
can be used. Examples of thickeners include methyl cellulcse,
ethyl cellulose, sodium carboxymethylcellulose, carboxy methyl

5 ethyl cellulose, hydroxyethylcellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose, sodium aliginate, xanthan gum,
tragacanth gum, karaya gum, gum arabic, veegum, carrageenan,
polyvinyl alcohol, sodium polyacrylate, carboxyvinyl polymer,
polyvinyl pyrrolidone, silica gel, shellac, methacrylic acid

10 copolymer, ethyl acrylate and methacrylate copolymer dispersion,
amino alkyl methacrylic acid copolymer,
hydroxypropylmethylcellulose phthalate,
hydroxypropylmethylcelluleose acetate suécinate, zeln, polyvinyl
acetal diethylamino acetate, mixtures of fumaric acid, stearic

15 acid, polyvinyl acetal diethyliamino acetate, and
hydroxypropylmethylcellulose 2910, etc. Such thickeners can be
used alone or in a combination of two or more. Some of the
thickeners can be used as a gelling agent, and can be used for
gellation. When a thickener used as a gelling agent regquires ion

20 as a gelling aid, a suitable gelling aid can be added in
combination. For example, when sodium alginate is used as a
gelling agent, calcium chloride can be used as a gelling aid; and
when carrageenan is used as a gelling agent, calcium lactate can
be used as a gelling aid.

25 [0044]

As pharmaceutically effective components, examples
include cationic bactericides such as cetylpyridinium chloride,
chlorhexidine hydrochloride, and benzethonium chloride; vitamin E
such as acetic acid dl-a-tocopherol, succinic acid tocophercl,

30 and nicotinic acid tocopherol; nonionic disinfectants such as
 triclosan and isopropylmethyl phenol; enzymes such as dextranase,
protease, mutanase, lysozyme, and lytic enzyme; tranexamic acid;
epsilon aminocaproic acid; allantoin; glycyrrhizin salts (for
example, dipotassium glycyrrhizinate); glycyrrhetic acid;

35 chlorophyll; sodium chloride; alkali metal monofluorophosphates
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such as sodium moncfluorophosphate and potassium
monofluorophosphate; fluorides such as sodium fluoride and
stannous fluoride; carcpeptide; allantoin; carbazochrome;
hinokitiol; potassium nitrate; etc. Such pharmaceutically
5 effective components can be used alone or in a combination of two

Or more.
[0045]

As an abrasive, dicalcium phosphate dihydrate,
dicalicium phosphate anhydrous, calcium phosphate, tricalcium

1C phosphate, calcium carbonate, calcium pyrophosphate, aluminium
hydroxide, alumina, anhydrous silicic acid, silica gel, aluminium
silicate, inscluble sodium metaphosphate, trimagnesium phosphate,
magnesium carbonate, calcium sulfate, polymethylmethacrylate,
bentonite, zirconium silicate, hydroxyapatite, synthetic resin,

15 etc. These abrasives can be used alone or in a combination of two
or more.

[004¢]
Exampies of usable preservatives include methylparaben,
ethylparaben, propylparaben, butylparaben, and other parabens;

20  socdium benzoate, phenoxyethanol, alkyldiaminoéthylglycine
hydrochloride, etc. These can be used alone or in a combination
of two or more.

[0047]
Examples of usable colorants include legal colors, such

25 as Blue Neo. 1, Yellow No. 4, Red No. 202, and Green No. 3;
mineral-based pigments, such as ultramarine blue, deep
ultramarine blue, and Prussian blue; titanium oxide; etc. These
can be used alone or in & combination of two or more.

[0048]

30 In addition, any components that can generally be mixed
with oral compositions may be added as optional components. Among
such optional components, those that can suitably be added to
food may be added, as appropriate, to the food composition of the
present invention.

35 [0049]



Y% L6 %6729 OT# ZQ0'0 Rermai nder %" OOT | %' 96 6# Z000
aapu ToreE 66 %5'SE e#

10

15

20

25

30

35

-14-

Among the hesperidin compositions of the present
invention, the liquid composition (preferably having a pH of 3 to
10) in particular, in which hesperidin is stably dissolved, can
be prepared, for example, in the following manner. First,

hesperidin is dissclved in an alkaline solution (for example,

having a pH of 11 or more), and the pH is adjusted. A specific

dihydric alcohol and a sugar alcohol may then be dissolved in

this solution. Alternatively, for example, hesperidin, a dihydric
alcohol, and a sugar aicohcl may be dissolved in an alkaline
sclution, and the pH of the resulting solution may be adjusted.
Dissclving the above-menticned amounts of dihydric alcohol and
sugar alcohol prevents problems, such as formation cf cloudiness
and deposition of crystals, when the pH is returned to near-
neutral. Furthermore, the decomposition of hesperidin in the
composition can be inhibited. Thus, hesperidin is very stably
dissolved in the liquid composition comprising the hesperidin,
specific dihydric zlcohol, and sugar alcohol in a dissolved state.
For example, when the liquid composition is directly used as a
food composition, pharmaceutical composition, or oral composition,
it is preferable to dissolve hesperidin in an alkaline sclutien,
and then adjust the pH of the resulting solution to generally 3

to 10, preferably 4 to 9, and more preferably 5 to 8, using a pH
adjuster.

[0050]

The present invention also provides a method for
producing a liquid composition in which hesperidin is stably
dissolved. That is, the present invention provides a method for
producing a liquid composition (generally having a pH of 3 to 10,
preferably 4 to 9, and mbre preferably 5 to 8) in which
hesperidin is dissolved, the method comprising the step of
dissolving hesperidin, a specific dihydric alcohol, and a sugar
alcohol in a solvent (preferably water or agueous solution). More
specifically, the present invention provides a method for
producing a liquid composition comprising hesperidin in a

dissolved state, the method comprising the four steps of:
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(o) dissolving hesperidin in an alkaline sclution
(preferably having a pH of 11 or more);

(B) dissolving a dihydric alcohol in the solution;

(y) dissolving a sugar alcohol in the solution; and

(d) adjusting the pH of the solution to 3 to 10,
preferably 4 to 9, and more preferably 5 to 8.
The order of performing steps (o} to (&) is not limited, as'long
as step (o} is followed by step (d). Moreover, among steps (o) to
(v), two or three steps may be performed simultanecusly. Among
steps (o) to (3), it is preferable to perform step (o) first.
When the pH of the solution is 3 to 10, preferably 4 to 9, and
more preferably 5 to 8, after steps (o} to (y) are completed,
step (d) can be omitted.
[0051]

Examples of usable alkaline solutions include solutiomns

of sodium hydroxide, potassium hydroxide, calcium hydroxide,

ammcnia, disodium hydrogenphosphate anhydride, disodium
hydrogenphosphate dodecahydrate, trisodium phosphate
dodecahydrate, sodium acetate trihydrate, calcium lactate
pentahydrate, sodium hydrogen carbeonate anhydride, sodium
carbonate, potassium carbonate, or the like. More preferable is a
solution of sodium hydroxide or sodium carbonate, and the most
preferable is a sodium carbonate solution. These solutions can be
used alone or in a combination of two or more. It is preferable
that these solutions be agqueous solutions. The pH of these
solutions is preferably 11 or more, although the pH is not
limited as long as hesperidin can be dissolved.

[0052}

Examples of pH adjusters include inorganic acids, such
as hydrochloric acid, sulfuric acid, carbonic acid, and
phosphoric acid; and organic acids, such as citric acid, malic
acid, adipic acid, fumaric acid} maleic acld, succinic acid,
pyruvic acid, gluconic acid, tartaric acid, formic acid, acetic
acid, lactic acid, and salts thereof. Preferable among them is

citric acid. These pH adjusters can be used alone cor in a
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combination of two or more.
[0053]
Moreover, the liquid composition stably comprising
hesperidin can suitably contain optional components, for example,
5 those described above, as long as the effects of the present
- invention (particularly the stability and solubility of
hesperidin in the composition) are not impaired.
[0054]
The thus-cbtained liguid composition in which

10 hesperidin is stably dissolved can be suitably used directly as,
for example, a food composition, pharmaceutical composition, oral
composition, or the like. The ligquid composition can also be
suitably used in the production of food, pharmaceuticals (food
compositions and pharmaceutical compositions), etc. Additionally,

15 the liquid composition can be suitably used in the production of
coral compositions. The use of the liquid composition in which
hesperidin is stably dissolved significantly improves the
workability during the producticn of these compositions.

[0055] '

20 In this specification, the phrase “the hesperidin
composition stably comprising hesperidin” indicates that the
decomposition of hesperidin is inhibited in the composition, and
that the hesperidin content in the composition after long-term
storage is not significantly changed from the hesperidin content

25 1in the composition immediately after production. Specifically, it
is preferable that the hesperidin content does not decrease even
at a storage temperature ranging from a low temperature to a high
temperature (e.g., 5 to 55°C). For example, it 1s preferable that
the decrezse rate of hesperidin content be 30% or less when the

30 composition is stored at 5 to 55°C for three weeks aftex
production. Moreover, it is more preferable that the decrease
rate of hesperidin content be 10% or less when the composition
satisfies these conditions and is stored at 5°C for three weeks
after production.

35 [0056]
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The decrease rate of hesperidin content can be
determined by, for example, analyzing the composition by high-
performance liquid chromatography (BPLC) immediately after
production and after storage, and comparing the hesperidin
content in the composition immediately after production with the
hesperidin content in the composition after storage. In the HPLC
analysis, the composition comprising hesperidin may be analyzed
after filtering. A filter having a pore size of 0.45 um may be
used. Moreover, the composition may be diluted with, for example,
a suitable dilution before filtering. Such a dilution may be, for
example, water, alcoheol, or a mixture ¢f water and alcchol.
Specifically, for example, a mixture of methanol and water

{weight ratio = 1:1) can be used.

Examples
[0057]

The present invention is described in detail below;
however, the present invention is not limited to the following
examples.

[0058]

Production Example 1

Liquid compositions comprising hesperidin in a
dissolved state were produced in each example according to the
following procedu;e.

[0059]

First, 40 mg of hesperidin (Wako Pure Chemical
Industries, Ltd.) was dissolved in about 180 mL of 0.05 M sodium
carbonate agqueous solution. An anhydrous citric acid aqueous
solution was added thereto, and the pH was adjusted to 7.0. The
mixture was diluted to 200 mlL with distilled water to prepare a
hesperidin solution.

[0060}

Next, 10 ml: of the hesperidin solution prepared in the

above manner was added to a 100-mL volumetric flask in which

about 50 mlL of distilled water and an additive shown in Table 1

Z#
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had been placed. The mixture was diiuted to 100 mL with distilled
water, thereby preparing cocmpositions of Examples #1 to #7 and
compositions of Comparative Examples #8 to #15. The amounts of
hesperidin and additives shown in Table 1 are represented by wt%
5 in each composition.
[0061]
Additionally, compositions to which polyoxyethylene
{60) hydrogenated castor oil (HCO-60) had been added zs an
additive were also examined. HCO-60 is & surfactant commonly used
10 in food production, etc., and this examination is intended to
investigate if such a surfactant contributes to enhancing the
solubility of hesperidin.
[0062]
All of the compositions thus obtained in Examples #1 to
15 #7 and Comparative Examples #8 to #15 had a pH of 7.
[0063]
Stability Test 1

Each of the compositions of the Examples and
Comparative Examples (80 mL) prepared in the abdve production
20 example was placed in a transparent bottle, and allowed to stand
at 5°C or 55°C for three weeks in a dark room. Separately, each
of the compositions of the Examples and Comparative Examples was
filtered through a filter immediately after preparation, followed
by HPLC analysis, and a peak indicating hesperidin was measured
25 in each example. The peak 1s regarded as the “peak immediately
after production”.
{0064}
The botties were further allowed to stand in é dark
room. Then, the solution of each bottle was filtered through a
30 filter, followed by HPLC analysis, and a peak indicating
hesperidin was measured in each component.
[0065]
The proportion of the area of this peak to the area of
the “peak immediately after production”, which was regarded as

35 100%, was examined for each composition. The results are shown in



AATTI gP4S  A- PTI DPV -21- [0068] Table 1 reveal s that the
hesperi din conpositions to which either or neither of dihydric alcohol and
sugar al cohol was added (Conparative Exanples) all showed a remarkabl e
decrease in 5 the hesperidin content, particularly after storage at 55C,
frominmrediately after production; and were unstable [0069] In
contrast, as for the hesperidin conpositions conprising a dihydric al cohol
and a sugagnalcaheli 16 ByanpbaS), Jet t10:¥e5. degpnsirated t bay; the hesgeridin
content affer storage at 5C was al nost equivalent to thai mediately after
product i onamerf tHahesher hdspetisgoAvedntemachl cempes b ke Saﬂu5$@”1wa§ at

| east 70% I e J i t 070
157he abovi S BB Ko AR i TRICEnEnat db e ior Aeepar PRl e
enhanced mprrmnnompmseaddndlxﬂ1sﬂabbgtdlsﬁémmhd C alcohol and sugar alcohol.

[ 0071] 06 In addition, the results of Conparative Exanpl es #9
to 20 éﬁl é%d %ﬁ3 to #15 suggested that HCO 60 did not function to enhance
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subjected to HPLC. The HPLC analysis conditions used in this test

are as follows:

Filter

Filtration filter used: Minisart RC15 (pore size: 0.45 um; film

15 material: cellulose acetate) (Sartorius Mechatronics Japan)

HPLC

HPLC equipment used: LC-10AS (Shimadzu Corp.)

Detector: ulitraviclet absorptiometer (measured wavelength: 284
nr)

20  Column: stainless pipe (inner diameter: about 5 mm, length: about
15 cm) filled with about 5 um of octadecyl-silylated silica gel
for liquid chromatography (Inertsil®™, produced by GL Sciences;
CDS-2: 5 pm, £.6 x 150 mm)

Column temperature: constant temperature of around 40°C

25 Mobile phase: 0.03 mol/L potassium dihydrogen phosphate reagent-
methanol-acetonitrile mixture (7:2:1)

Flow rate: adjusted so that the retention time of hesperidin was

about 10 minutes {about 1 mL/min.).
[0067]
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[0068]

Table 1 reveals that the hesperidin compositions to
which either or neither of dihydric alcohol and sugar alcohol was
added (Comparative Examples) all showed a remarkable decrease in
the hesperidin content, particularly after storage at 55°C, from
immediately after production; and were unstéble.

[00629]

In contrast, as for the hesperidin compositions
comprising a dihydric alcohol and a sugar alcohol (Examples), it
was demonstrated that the hesperidin content after storage at 5°C
was almost equivalent to that immediately after production, and
that the hesperidin content after storage at 55°C was at least 70%
or more relative to that immediately after productiomn.

[0070]

The above results confirmed that the stability of
hesperidin cannot be enhanced without the addition of both
dihydric alcohol and sugar alcohol.

[0071]

In zddition, the results of Comparative Examples #9 to
#11 and #13 to #15 suggested that HCO-60 did not function to
enhance the stability of hesperidin. -

[0072]

Production Example 2

The components shown in Table 2 were mixed to produce
compositions (Examples #16 and #17, and Comparative Examples #18
and #19). In Comparative Examples #18 and #19, each composition
was produced by mixing all of the components shown in Table 2 at
once. However, in Comparative Examples #18, a 0.05 M sodium
carbonate agueous solution was used in place of purified water.
The compositions of Examples #16 and #17 were produced as
follows:

[0073]

(1) Intermediate Product 1: Xanthan gum and sodium

carboxymethylcellulose were gradually added to glycerin while

stirring to form a homogeneous mixture.
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[0074]

(ii) Intermediate Product 2: Water-soluble components
(reduced palatinose, sodium fluoride, and potassium nitrate) and
hesperidin were sequentially added to purified water, and the
mixture was stirred tc form a homogeneous mixture.

[0075]

(i1ii) Intermediate Product 2 was added to Intermediate
Product 1 while stirring, and the mixture was further stirred to
for a homogencus mixture.

[0076]

(iv}) After further adding sorbitol, the remaining
components were added and stirred to form a homogenous mixture,
followed by defoaming, thereby obtaining a hesperidin-containing
composition.

[0077]
The compositions of Examples #16, #17, and #19 were

highly viscous liquid compositions because they contained

thickening agents (sodium carboxymethylcellulose and xanthan gum).
Hesperidin was considered to be uniformly dispersed in these
compositions.

[0078]

Stability Test 2

The compositions of Examples #16 and #17, and the
compositions of Comparative Examples #18 and #19 were analyzed by
HPLC in the same manner as in Stability Test 1. Additionally,
standard solutions for preparing the calibration curve were
prepared, and were similarly subjected to HPLC analysis. The
calibration curve was prepared by plotting hesperidin
concentrations (mg/L} on a horizontal axis, and peak areas
(pV-sec) corresponding to each hesperidin concentration on a
vertical axis. Subsequently, the hesperidin concentration (mg/L)
of each of the solutions of Examples and Comparative Examples was
determined from the peak area (puV-sec) of each solution measured
in the Examples and Comparative Examples, using the linear

regression equation of the calibration curve. The standard
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solutions for preparing the calibration curve were obtained by
dissolving hesperidin in methanol by ultrasonic irradiation.
These sclutions were sequentially diluted, and used to prepare
the calibration curve.
5 [0079]

Furthermore, the resulting hesperidin concentration was
used to determine the rate of the hesperidin content in each
composition after three-week storage (at 5°C or 55°C) to the
hesperidin content in each composition immediately after

10 producticn, which was regarded as 100%. The results are shown in
the “Stability” column of Table 2. Table 2 also shows the pH of

each composition.

[(0080]
[Table 2]
Ex. Comp. Ex.
#16 #17 #18 #19
Hesperidin 0.1 0.1 0.02 - 0.1
PEG
PG 3 3
HCO-60 0.4 0.4
Reduced palatinose 10 10 10
Sorbitol 10 20 10
Glycerin 15 10
CMC-Na 2 3 3
Xanthane gum 0.5
Sodium fluoride 0.2 0.2
Potassium nitrate 5 5
Flavor 0.3 0.3
Disodium monohydrogen 0.25 0.25
phosphate
Sodium dihydrogen 0.04 0.04
phosphate
Methyl parabenzoate 0.2 0.2
Purified water* Remainder | Remainder | Remainder | Remainder
pH 6.6 6.6 11 6.8
Stability 5°C 96.0% 94.8% 61.5% 95.1%
55°C 87.4% 83.1% 20.3% 68.6%

15 *A 0.05 M sodium carbonate solution was used in place of purified

water only in Example #18.

[0081]

A comparison of the compositions #16, #17, and #19
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bei ng di ssbésreeridin0ds] a 1éHrerfseld stithy cArovisihfibd utla i deccepasptésn off t he

oral conpo
w % [0084

Ry R B ERRY, <GBt

FALEETRUL S SR SRR AL B

nponent Amou

Sor bi t ol 10a OsiEtdiiicabicbhdt 40 .20 debloyethy| #uggiry edbdhdl 20 Sodi um

car bonat e0 @
materrg%aih %

speridin0.002 Flavorl.5 CGtric acidsuitable anount Purified
25 Total 100. 0 [0085] Formul ati on Exanple 2: Mut hwash

Conmponent Anount Et hanwo!|addi@ 130, Reltklceshlalsabir nolse IdbnPosition #18

suggested that hesperidin was easily dissolved in an alkaline

10

15

20

25

30

35

solution, but showed poor stability after being dissolwved.

[C083]

The following shows formulation examples of the oral

composition of the present invention. Each amount is represented

by wt%.
[0084]

Formulation Example 1: Liniment

Component
Shellac
Sorbitel
Ethyl alcohol
Polyethylene glycol
Sodium carbonate
Hesperidin
Flavor
Citric acid
Purified water
Total
[0085]

Formulation Example 2: Mouthwash

Component
Ethanol
Reduced palatinose
Polyethylene glycol
Glycerin
Sodium carbonate
Sodium citrate

Methyl parahydroxybenzoate

Amount

10.0

10.0

40.0

4.0

0.2

0.002

1.5

suitable amount
remainder

100.0

Amount
10.0
10.0
3.0
5.0
0.2
0.1
0.1



Pol yet hyl ene gl ycol 3.0 d ycerin5.0 Sodi um carbonate0.2 Sodiumcitrate0.1 35
Met hyl par ahydr oxybenzoate0.1 -25- Vitamn EO0.05 Vitam n CO0.01

Hesperi di n0. 002 Flavor0.2 5 Citric acidsuitable amount Purified

wat er r emai nder Tot al 100. 0 [ 0086] Forrmul ati on Exanple 3. Gel for Oal
Cavity 10Conponent Amount d ycerin30.0 §%r bi t ol 13. 0 Propyl ene glycol 4.0

Car boxynet hyl cel | ul ose0.2 15 Vitam n EO. &5 Hesperi di n0. 001 Fl avor0. 2 Sodi um
hydr oxi desui 5E’;{B!:e anount Citric acidsuitable nt 20 Purified

wat errenaﬁ};l&c]}er oFaI 100.0 [0087] Fornmul ation %xr'rg?fpl e 4. Mouse Spray
Conponent Ahicamtin?8 G yceri nl0. 0 Reduced pal at iOn63e5. 0 Et hanol 10. 0

Tr ehal os e%—leosperidin

0.002
Flavor 0.2
5 Citric acid suitable amount
Purified water remainder
Total 100.0
[CO86]
Formulation Example 3: Gel for Oral Cavity
10 Component Amount
Glycerin 30.0
Sorbitol 13.0
Propylene glycol 4.0
Carboxymethylcellulose 0.2
15 Vitamin E 0.05
~ Hesperidin 0.001
Flavor 0.2
Sodium hydroxide suitable amount
Citric acid suitable amount
20 Purified water remainder
Total 100.0
[0087]
Formulation Example 4: Mouse Spray
Component Amount
25 Glycerin 10.0
Reduced palatinose 5.0
Ethanol 10.0
Trehalose 5.0
Polyethylene glycol 5.0
30 Cetylpyridinium chloride 0.3
Stevia extract 0.1
Hesperidin 0.002
Flavor 0.2
Sodium hydroxide suitable amount
35 Citric acid suitable amount



Pol yet hyl ene glycol 5.0 30 Cetyl pyridiniumchloride0.3 Stevia extract0.1
Hesperi di n0. 002 Fl avor 0. 2 Sodi um hydr oxi desui t abl e anount 35 Citric
aci dsuitabl e anount -26- Purified waterremnmai nder Total 100. 0 [ 0088]
Forrmul ati on Exanple 5: Dentifrice 5Conponent Anbunt Reduced pal ati nose5. 0
Di basi ¢ cal ci um phosphat e/ dehydr at e20. Q_{ar boxynet hyl cel | ul ose3. 0 Pot assi um
nitrate5.0 10 Sodi um fluoridel. 05 Propylene glycol5.0 HesperidinO.1 Methyl
par ahydr oxypenzaf e@-2rPol yoxyet hyl ene hydr oggnatedqeastor oil 0.4 15
Fl avor 0. 3 Sacchari ne sodi unD. 1 Sodi um di hydrogen phosphat esui t abl e anount
Di sodi um hj@rdgen phosphat esuitabl e anount Puri®3.€d wat er r emai nder 20
Total 100. 0§ ] Fornmul ation Exanple 6: Gel Dentifrice Conponent Anount
Reduced pa{a I nosel0.0 25 Sorbitol 10.0

Formulation Example 5: Dentifrice

5 Componeht Amount
Reduced palatinose 5.0

Dibasic calcium phosphate/dehydrate 20.0

Carboxymethylcellulose 3.0
Potassium nitrate 5.0

10 Sodium fluoride 1.05
Propylene glycol 5.0
Hesperidin 0.1
Methyl parahydroxybenzoate 0.2
Polyoxyethylene hydrogenated castor oil 0.4

15 Flavor 0.3
Saccharine sodium 0.1
Sodiumr dihydrogen phosphate suitable amount
Disodium hydrogen phosphate suitable amcunt
Purified water remainder

20 Total 160.0
[0089]
Formulation Example 6: Gel Dentifrice

Component Amount

Reduced palatinose 10.0

25 Sorbitol 10.0
Carboxymethylcellulose 2.0
Xanthane gum 1.0
Potassium nitrate 5.0
Sodium fluoride 0.21

30 Propylene glyccl G.2
Hesperidin 0.002
Methyl parahydroxybenzoate 0.2
Polyoxyethylene hydrogenated castor oil 0.4
Flavor 0.3

35 Sodium dihydrogen phosphate suitable amount



Car boxynet hyl cel | ul ose2. 0 Xant hane guml. 0 Pot assi um nitrate5.0 Sodi um
fluoride0.21 30 Propyl ene glycol 0.2 Hesperidi n0. 002 Met hyl

par ahydr oxybenzoat e0. 2 Pol yoxyet hyl ene hydrogenat ed castor oil 0.4 Flavor0. 3
35 Sodi um di hydr ogen phosphat esui tabl e amount -27- Di sodi um hydr ogen
phosphat esui t abl e anpbunt Purified waterrgmi nder Total 100.0 [0090] 5
Formul ati on Exanple 7: Mut hwash Conponent Anmount Sor bitol 10. 0 Reduced
pal ati noseé&éal%ryﬁgak%@ p@%s@%b%um gl uconatseQ+ 161 Soshdint

monof | uor ophosphat e ropyl ene glycol 3.0 Hesperi di n0.02 Methyl

par ahydr ox igsk @eter15 Pol yoxyet hyl ene hydrr@?@éhaﬂ%lﬁ castor o0il0.2
Flavor 1. 0 godium hydrogen carbonatesuitabl e ag@ Di sodi um

car bonat esui t abl e anount Purified waterrenmai nder 20 Total 100.0 [ 0091]
For mul at i ol0®&npl e 8: Mout hwash

5 Formulation Example 7: Mouthwash

Component ~mount
Sorbitol 10.0
Reduced palatinose 10.0
Glycerin 1.0
10 Calcium gluccnate 0.15
Sodium monofluorophosphate 0.7
Propylene glycel 3.0
Hesperidin 0.02
Methyl parahydroxybenzoate 0.1
15 Polyoxyethylene hydrogenated castor oil 0.2
Flavor 1.0
Sodium hydrogen carbonate suitable amount
Disodium carbonate suitable amount
Purified water remainder
20 Total 100.0
[0091]
Formulation Example 8: Mouthwash
Component Amount
Glycerin 10.0
25  Sorbitol 10.0
Sodium fluoride 0.3
- Propylene glycol 2.0
Hesperidin 0.02
Methyl parahydroxybenzoate 0.1
30 Polyoxyethylene hydrogenated castor oil 0.2
Flavor 0.1
Glycine suitable amount
Sodium hydroxide suitable amount
Purified water remainder

35 Total 100.0



Conponent Amount d ycerinl0.0 25 Sorbitol 10.0 Sodi um fl uori de0. 3 Propyl ene
gl ycol 2. 0 Hesperidi n0. 02 Met hyl parahydroxybenzoateO.1 30 Pol yoxyet hyl ene
hydr ogenat ed castor oil 0.2 Flavor0.1l G ycinesuitabl e amount Sodi um

hydr oxi desui t abl e anount Purified waterrenai nder 35 Total 100.0 -28- CLAIMS
1. A conposition conprising (A) hegperidin, (B) at |east one
di hydric al cohol selected fromthe group consisting of ethylene glycol,

di et hyl ene glycol, triethylene glycol,cpohyet hyl ene glycol, propyl ene

gl ycol, dipropylene glycol, 1,3-butylene glycol, and

3-net hyl - 1, 3- but anedi oI and (C a sugar alcohol. 2.The

conposi tiop accordin Ak, - ginthe (C sugar alcohol is at |east
one nenber” Sel ect ed rom e group onsi L] ng of reduci ng paratinose,
xylitol, sor bi t di) mebpéritin,and erythritol. 3.The corrposi ti on according to

CIain1 or %FEIQ ieast&%@ H%Qr'c k%%ﬁ?lsefeé#ed rom gﬁe nenber

sel ect ed from t he group consi st n yl ene"gli'yco Mrene
gl ycol . 20cdn§'im:m@mdsethplem£(g1|ydbmg cﬂ:’()etét‘(}bﬂ.e@l&egmpccl,altrm_'bthglénewl”lerel n

t he corrp05| | i d conposi.tion in.whic h]c (Q) % and ﬁ) are
i ssol ved. S1¥E8Lg bt B e MRER Tc BBPEVAENT i i 2 EEREVES T GSNERon 25
having a pH, 3 tlent0glybel Thewd arpeshylon Beeeedengol 0 @y one of clains
1to 5 wherein the cor‘rgosmlon |s an oral conposition.
a sugar alcohol
10
2. The composition according to claim 1, wherein the (C)
sugar alcohol is at least one member selected from the group
consisting of reducing paratinose, xylitol, sorbitol, maltitol,
and erythritol,
15
3. The composition according to c¢laim 1 or 2, wherein the

{B) dihydric alcochol is at least one member selected from the

group consisting of polyethylene glycol and propylene glycol.

20 4. The composition according to any one of claims 1 to 3,
wherein the composition is a liquid composition in which the (&),

(B), and {(C) are dissolved.

5. The composition according to claim 4, the composition
25 - having a pH of 3 to 10.

6. The composition according tc any one of claims 1 to 5,

wherein the composition is an oral composition.



