WO 2011/ 066614PCT/ AU2010/ 001626 1 Liquid conpositions conprising vitamn D
and uses thereof Technical Field The present invention relates to

l'i quid cogpositicedis conmprising vitam n D, nethods for therpiepai@iden
thereof, and also to the use of such conpositions in the treatnent of
conditions associated with vitamn D deficiency and to suppl enent the
amount of vitamin Din the body of a supject. Background of the Invention
The term"Vitam n D' enconpasses a group of fat-soluble prohornones. The
two principal forns of vitamn D are vitamn D2 (or ergocalciferol) and
vitam n D3 (ir_ chal ecal ci fﬁr ol ). Chol ecal cifero| is produced endogenously
in human ski IGdH GOMRPS QQaprising yitamipyith uses thegaohayving a
wavel engt h between 270 and 300 nm It is accepted that adequaté anmounts of
vitam n D3 can only be produced af‘.II “f%:]"ié(' osure of certain parts of the
body (i.e. face, arns; hands or ba geri od of 10 to 15 m nutes at

| east twice a ek in the absence of sunscreen. .A bal anc | evel of
vitamn D has 1RelBLRYPOBIHIRER [P SR CTRpSTans FompRsing WIanR L mebqds
appears t got tHer taseationethereds, Gh€ARY tOfhd ik dfMLES LdMEssitioRs 3P U Reabéigfm and
al so nobilizes calciumfrombone tissue when required. Vitam n D deficiency

can resul tcopdigipnsassesidied with vitamiroP lefigienqycinddeo suppaereent thecamaymaREViamip| ed

with inad i . (UVB) exposure, disorders that limt its
absorpti oﬁﬂﬁﬁg‘gbﬁﬁgf@g&h&%t , conditions that inpair conversion of vitamn
Dinto active netabolites (s#ch as i ders) and body

er.,or ki dney disor
characteristics, such as ski 38595?};'"%9@%'.(!1}@{'&9}/‘ Vitamn D :
deficiency resplet@rmh "Vithial Dednddaisseh Akelp Sothi- QS Grdh8ARSnes.0 TRE Mo
sof teni ng di seases such as rickets and osteoporosis, and may also be a
cont ri but imgcipak fermst of MityyainbPowg Yitaays P2 (ort erseqataifernd) gnd cataménr Dshear t
di sease, . io L €l seas. f f | V i der and
menory | od o RRHLRR DERRpRICRIATR Froakiey GRBBARRY B kil R SREH 2
aged and tdehgkocholdsteyatris rradiatedeeitinlightthasingtaugavelength HetiwdeR70rapd 00 e,
suggests that vi ta% g deficiency requires treatnent at a consi derably
hi gher | evels 2p9eaiedithal adeguatesmoppisiof ¥itamin L8 PRKDRProdiserhttisd sun miposwe
100010 per, L i(PLi hi [ s tion
of many” sol G age Farbah Pl AR ambyhendhBLbAS RA defiod PP IS ThBieE,
Certain i rtlleastdwires veagk firethe absehceoofisuhereghove conditions and children in

| | d i11.ing t | t.igl lid f
o dai by back et 1, SEhaminr ] e, GRABEET et tied 5 FoTHE C PEBonaune
an effect _iVﬁ&nﬁHU)lﬂﬁcreﬁlfs £ ihckedse tHe, effiliendyUsTiBE irfiéstid@sRUDsbB AR drd hgs (f or

n -

exanpl e tabl ets and gel capsules) is.plainl XI.I nconveni ent . Agai nst
thi s backdnreilings calpmplrers dane tissyewher wqvtede \itamun Dteficienecwnresaitdn ¢ qui d

of it AueEhIE e RR Rt bt e BRABA VAR oA ol FyVpRD oo

| nvent i on exposure, disorders that limit its absorption from the GI tract, conditions that impair

conversion of vitamin D into active metabolites (such as liver or kidney disorders) and
body characteristics, éuch as skin colour and body fat. |
| Vitamin D deficiency results in impaired bone mineralisation énd leads to bone
éoﬁening diseases such as rickets and ostéoporosis, and may also be a contributing factor
to high blood pressure, tuberculosis, cancer, heart disease, stroke, periodontal disease, MS,
seasonal affective disorder and memory loss. Vitamin D deficiency is commonly observed
in children, the aged and those of lower socio-economic status.
Current research suggests that vitamin D deficiency requires treatment at a
considerably highér level than the current. Australian Government mandated limit of
- 1000IU per day (self prescription). This would require the administration of many solid

dosage forms (for example gelatin capsules) each day.



In a first aspect, the present invention provides a |iquid conposition
conprising vitamn D, or a salt thereof, in an anount between about 100010
and aboutwg0@:{(iféed1y per nL of the conp05|t|on The pe@ 281l fde MBY
conprise vitamn D, or a salt thereof, in an anount between about 5000l U
and about 250, 0001 U per nL of the conp05|t|on. In an alternative

enbodi nent, the conposition may conprisg vitamn D, or a salt thereof, in
an anmount between about. 5000l U and about 100, 0001 U per nL of the
conposition, or in an anpunt between about 500010 and 50, 00010 per ni of

t he conp05|t|on or .in an_anount between_ about 10,00010 and about 50, 00010

per L of the eetavdidividppls sutferingirom, the abpye eonditiony and, childse inj genrgbare
conposi ti : e ve
Chopont | e o AR HSATLD. e MRS IS St
precursor gtherl indidsdudishfstl ¢hay irv iotdefite cBisuaie @5 effediive Grfolny onntmmID,aﬂﬁgue or
derivative of 1a,25-di hydroxy vitam n D3, wherein the precursor

1a, 25- di hyRiepey fi fosaes TermsoFequped ;&FOécm}e Gbless 2B geb Farsudss) d%ml%lm ve of
la, 25- di hydraX¥ni¥it amn D3 is nmetabolised in vivo to, provide la, 25-
d|hydroxy vitamn D3 or an anal ogue or derivative of . |a, 25-di hydr oxy

vitanm n D3. Théganstdhis sbackgnw.yldbéxecmcdemcmlvmtcbre thVe deve]d]ped vonenirateDligeid be

present in the osi tion as _ergacal cifer ollte nal ue or
e vat | ve<tes DGR Somprsfie Bmib e ate sRgble hr Phofitin fef doieSir BAR:

exanpl e arin%%llahv\g)émalﬁtémhg&d%n‘bﬁﬂtet able oil. The veget abI e oil may be
rice bran oil 2011/ 066614PCT/ AU2010/ 001626 3 The oil may be

present in an amount between mﬂha}'g@fﬂ?@ ,ﬁmt,@/m_ of the conposition, or

i n an anount- between 200 and 400 e conposition. The conposition
may further colmps ifise aspeet,othe msentsmvémnanowdesm@lqguﬂr ¢aanaroaition m@ypoieing gum
for exarrple a.natural

bet ween aBOE: B - E%Hegs i = ooy Sebften A diborD anﬁﬁ%lﬁ%%ﬁ?ﬁ B3l oeon
60 and 12QnnwffHe c@ﬁlpbgﬁo,gorrpo& tion.

. The composition may comprise vitamin D, or a salt thcreof, in an amount between

about 5000IU and about 250,000IU per mL of the .composition. In an alternative

'embodir'nent, the composition niay comppise vitamin D, or a salt thereof, in an amount
between about-5000IU and about 100,000IU per mL of the composiﬁbn, or in an amount
between about 5000IU and 50,000IU per mL of the composition, or in an amount between
_- about 10,000IU and about 50,000IU per mL of the compo‘sition. | "

The vitamin D may Be present in the composition as 1a,25-dihydroxy vitamin Dj, or
an analogue or derivative thereof.

The vitamin D may be present in the composition as a precursor of 1a,25;dihydroxy
vitamin D; or as a precursor of an analogue or derivative of la,ZS-dihydrbxy vitamin D;,
wherein the precursor of loc,25-dihydroxy vitamin D; or the precursor of . an analogue or
derivative of 1o 25-dihydroxy vitamin D; is metabolised in vivo to provide 1a,25-
dihydroxy vitamin Ds or an analogue or denvatlve of la 25- dlhydroxy v1tamm Ds.

The precursor may be cholecalciferol.

- The vitamin D may be present in the composition as ergocalciferol, or a metébolite,
analogue or deriVative‘ thereof. —
- The composmon may further compnse an oil; for example an edible oil such as a
vegetable 011

The vegetable oii may be rice bran oil.



The conposition may further conprise one or nore preservatives. The
preservative may be selected fromthe group consisting of: sorbates and
benzoat esyofhei1,R3aFP! € sodi um benzoate and pot assi um sopbaisi010/001625N ONe
enbodi ment, the preservative is a preservative systemconprising a

conbi nation of one or nore benzoates and one or nore sor bates. The ratio
by mass of the anount of benzoate present in the conposition to the anount
of sorbate present in the conposition y be between about 1:1 and about
5:1., The conposition may be in the formof an enul sion. The enul sion may
be an oil-in-water enulsion or a water-in-oil enulsion. The emul sion may be
a m croenul si ofbe oil mayThee present ds ian| aprountpetivgen hbqutd@ﬁmnds@omeupé thend/ or

col ours so as t enhance its nd/ or, ual - ear ance. The
o mmos: t oSt ioh O R G stk ¥ty teR 2h0 i e G o B B RGRL o n
an enbodi nent qrf.e&daepd‘sitfoatxn@%ﬂsetmolhbﬁswne%emoreﬁﬂﬁaﬁah@n prOVI des a liquid
emul si on canposition conprising vitamn D.in an anount between about

10, 0001 U and 2%he sufacanpagy ba 2 guipifer examplectmairal gim. a natural gum sorbate
db b
an enzoat eng’;'l%ﬁ_sun‘t:g 4 na%ﬂe aqrgéeht e aR@M S a'bQuta:Q) ﬁ%%ﬂﬁ&@%ﬁg@na out

100 and 600 resent 1 nan andun

about 30 attﬂnﬁo@ﬁloﬁgdrﬁhanhlhﬁuﬁt(béb&%ﬁ6ﬁ&yd tm)rﬂg/ﬁﬂ_eMthtébrﬂ;ﬁbs&nﬁunt bet ween
about 2 and 90 ng/ nL, the benzoate may be present in an anount between

about 5 and 17@hwws1twmﬁy\£eﬁlwC%Rm@naﬁrmmre&?a\r%e% of the
conposi ti on. The. pIéésrvﬁmé%?agObé Qﬁé’te@q:ge &HE Yrody cBRkiH U&F sQﬁJbae Vg efhgabout

200 and- 400 ngy the natur gum may present in an m)unt tween:
about 60 abwhzdAles, frg/enmnplblsedmmrbba;toetm;i pb’easqmrasmbatel n an anount between
about 5 and 70 t he benzpate resent in an anount between

ma
Shont 20 and " 110 SnE embolfne 1BE uRes RN ITE, 181 BRBCr et PR ORI &
conposi t i ogbmbi¥Rod OF bAO6GAIE BETZoMNeR AP G2Re orbates. | N a second aspect,

the present invention provides a nethod for- preparing a |iquid conposition
of the first atkeeatio bhenaseohdhe emﬁwmczfu bﬁgzoaég predentxin ribe gompeditien tmtheand

water to Py Ogdng Sf Sttt pr%genﬁl tt/hV\@cgrSposm yeUe between about 1:1 and about 5:1.,

The composition may be in the form of an emulsion.
The emulsion may be an oil-in-water emulsion or a water-in-oil emulsion.
- The emulsmn may be a ‘microemulsion. o A

The composmon may further compnse flavours and/or colours so as to enhance its
palatability and/or visual appearance.

The corhposition may be a composition intended for oral administration.

In an embodiment of the first aspect, the present invention provides a liquid
emulsion composition comprising vitamin D in an amount between about 10,000IU and k
250,000IU per mI___,,‘watef, an edible oil, a natural gum, sorbate and benzoate.

The edible oil may be ‘present'i_n an amount befween about 100 and 600 mg/mL, thé
natural gum may be present in an amount between about 30 and 180 mg/mL, the sorbate
may be pi'esent in‘an amount between about 2 and 90 mg/mL, the benzoate may be present
in an ameunt between about 5 and 170 mg/mL, w1th water making ilp the remainder of the.
composition. ' . |

The edible oil may be present in an amount between about 200 and 400 mg/mL, 'thé
natural gum may be present in an amount between abou\t 60 and 120 nig/mL, the sorbate
may be present _in an amount between about 5 and 70 mg/mL, the benzoate may be present .
in an amount between about 10 and 140 mg/mL, with water making up the remainder of

“the composition.



b) adm xing vitamn D, or a salt thereof, and an oil to provide a vitamn
Doil mxture; c¢) adm xing the surfactant/water m xture and the vitamn
Doi |l m xyBneiydeaddi ng one or nore preservatives to tperHoshivioiebt ai ned
following step ¢c); and e) adding water to the m xture obtai ned foll ow ng
step d). The surfactant, oil and preservative may be as defined in the
first aspect and as defined in t he detai,l ed description that follows. Step
a) nmay conprise agitating the surfactant/water m xture. Step b) may
conprise agitating the vitamn D/oil mxture. Step ¢c) may conprise.
adm xing the vitamn DYoil mxture and the surfactant/water m xture under
honogeni sat i onIrcdAerond @prect, the pregng invghtionaroridap p inzathaddfor peepenies adiquigr e
preservatiyves_ a m x1 abt al ed followi ng step c). The
met hod may (fnﬂﬁqsﬁl%n\g?%hr?pf%r%tsaépe%g tﬁ%‘?f rxkt ure obtained follow ng step
e) until a horr@)gerw@ﬁﬁmghqumfd:mmbwwe@mwdeas&ﬁetaﬁmwtadnmefurther
conpri se addi ng' one qr. nore preservatives as part of step b) and/or step

a) . In a g)m radHxing vitamim P, gF é§élﬁtthqr?ﬂfe?ﬂdi Bhop o prayéds & vitemiol/oflor t he
prevention and/ or rh ?ﬁ tment of a disease or condition in a subject
associated with a deficiency of vitamin D, said nethod conprising

adm ni strationcko adhaxxsglﬁjeeutfaméntmadnmimmmmidahd Vitaneh Deeil miaur@noOUNt of a

conposition of the fjrst aspec e di sease or ition
sel ected from the 3JABgene sh@Pgemr?f@rvafweSo? fhe iU a@fupeé) Eﬁewwﬁm

rickets, osteopor ogiiife WhIRSS IHRRSikRRe oRhQMoRot Alpisfii&s), Chroni ¢ pain,
aut oi t nmune di seases, hyperpar at hyroi di sm hi gh~bl ood pressure,

t uber cul osi s, Ehmsmfactadmmbsm preseraiivet mel be as defisad wkthe fiyetr aspdesrand| as

di sease, n Ctl er. and menory | oss. In a fourth
aspect , t@ﬁﬁﬁgg tﬁfgetﬁ'@l \{IBPgh goéﬁl’wﬁ met hod for suppl enenting the
anount of " vi ta%ﬁaﬂnhﬁcdrﬂ@sb@ﬁﬂatﬂ%ﬂ@eﬁlﬂ’@tt&ﬂlwaté‘r&mdtmt hod conprising

adm ni stratlon to_the subject of a conpositiaon of the first aspect.
Step b) may comprise agitating the vitamin D/oil mixture.

Step c) may comprise admixing the vitamin D/oil mixture and the surfactant/water
fnixturc under homo genisation conditions.
B Step d) may comprise adding one or more preservatives.and water to the mixture
obtained following step c). ' '
The method may ﬁlrther comprise agitating the- mixture obtained following step e) |
unt11 a homogeneous liquid is obtained.
The method may further compnse addmg one or more preservatives as part of step b)
. and/or step a).
In a third aspect, the present invention prov1des a method for the prevention and/or
treatment of a disease or condition in a subject associated with a deficiency of vitamin D,
- said method comprising administration to the subject of a therapeutically effective amount
ofa composmon of the first aspect. ' v _
" The disease or condition may be selected from the group consisting of: vitamin D
_ deﬁciency syndrome,.dckefs, osteoporosis, hypertension, chronic fatigue, chronic pain,
autoimmune diseases, hyperparathyroidism, high blood pressure, tuberculosis, cancer,
_depression, heart disease, stroke, periodontal disease, MS, seasonal affective disorder and
memory loss. | | | | .'
In a fourth aspect, the présent. invention provides a method for. supplementing the
amount of vitamin D in the body of a subject, said method comprising administration to the

subject of a composition of the first aspect.



5 The subject may be an aninmal, for exanple a human. These and ot her
aspects of the invention will becone evident fromthe description and

cl ai rs Whyghofi@lekQw. Definitions The foll ow ng arepg@R28Ridod2ki ONs
that may be hel pful in understanding the description of the present
invention. These are intended as general definitions and should in no way
limt the scope of the present inventi op to those terns al one, but are put
forth for a better understanding of the follow ng description.

Throughout this specification, " unless the context requires otherw se, the
word "conprise’, or variations such as "conprises" or" conprising", will be
under st ood to Fefptubiectiaay Proananigel, r exanaplepbyman.cn or el enent or integer or
group of st epstiyke cheBRR SspBLts 0P iRORYcioR illMiRborhl ByiB¥! Hith A hodifibnOt her
step or elenment or I nteger "or group of elenments or |ntegers. us, 1 n the
cont ext ‘ofantllvlagms phwhffoldew.i on, the term "conprising"” neans "incl udi ng

principally, but not necessarily solely". In the context of this
specification, the term"about" is Oefiaitidreod to refer to a-range of
nunbers that a person of skill in the art would consider equivalent.to the

recited val ue The fellovieneexsone delinitions fhate may ienbelpfihcipi wlestandinguthe.
[n the conjeSatprdh of MpreRBCinvidRh! thesd 26 n&%‘ﬂa@& as Bencll Uefififion %)3‘1&8@9
efer to one or (0] l.e. at. e) of the

herein tor nore than one 15) east on

gr ammat i cah nobyaydimiothetsbapeaf theqiresentByventipn ¢d thesesteyrhealorieq butedre pwtridbrth frrans
one el ement, or %e atélpanq?q}eafﬁi err.entd.. ... In the context of this
speci fi catd Wier ysrstanaine af thefpilvipe dpserplionhe i ven its broadest B
construction angohghod#gs Ssrp&gﬂcéti_@n,"Elﬁﬂeébdﬁlealcénté’ittx%ﬂﬁi’r'e% BiRErvASES GHE SR8
thereof. The termincludes all biologically active forms of vitamn D (for
exanpl e cdlkemprised) gr vagatiggis Isuchsasd'nemhprage’'sqr” dempnsing”y will banendorstandrie omply
thereof. The.term"vitam.n D' also jncludes all c ounds whi ch.exhi bit
b ol oo cal HisfaPpota sBlRdeg or et San R or Banp &7 BB B el Pheli B
properti esoudfnot Hansahisionads oy ofhet hep ‘ot leRiicht Br HRERP b3 Gr &L OF BlemehtYIRE)
such as an agoni st or antagoni st activity towards receptors for vitamn D
In the corifiggers-oThyshinsthe preextiof this pscification; e tgm " comprisipg rmeags dineludiagt i ng”
refer to c%g?y’%h{n&%ggeswﬁﬂ&é@rmdy a condition, disease, disorder or
o1,

synptons ther or otherw se prevent, hinder or reverse the progression
of a conditi orin thE emtexeé of thissspecification, thy tarindiabouthsrundérstobd tareferuway range

what soever .. Treat nent may be for defined period of tinme, or. provided on
an ongoi nd’fﬁ‘&gﬁggsa@ﬁéﬁa’isﬁ@ Ogﬂqlﬁ) H’etﬁﬁé‘?tt“ioeﬁil ?F‘S‘E?rre@HWE{e%tBékée E?F‘tegn‘@?‘tfi Wen

i ndi vi dualhe context bfladhi¥idpant Ste Mhetidics resgci fication, the terns "prevent”
and "prevention” refer to any and all uses which prevent the establishment
or onset of a Indi¢antexh of thisspasiBeatipnsthe tems da" avirfipn'bare usdvchesaifi t refary way
what soever ., In the context of thi cificatign,.the.rerm

" her apeaeF I mePs A oG8 O atteest 1o, 6 etk ARpidhL ok aPetei By ¢ oxi
amount of veayTRRARIE] "@A eRtiichi"@h@fs ofel@haN bfiRoteBartigife dl&@tent.her apeut i c
effect. The exact amount will vary from subject to subject depending on the

age of the sutpdhacontexbiof thivspepidicatinna therferm Rutagin & is Jo be sivee ity DEIders
being tre SHBQE A i | faqis 51195% , ' sible
to speci f-?/;t)g%mggg%tmcf% er albsgéjotd?tga %ﬁée?]?tgcﬁ:t%:ﬂsrg agidm}%%t ) ;fgl\%%\?grﬁ{gntggé killed
in the ar tincodds chlbbiobogixally exctife fheinerofi vitangn I cfor radpieusalcitbipl)r suwvelhast ri al
and experinentatiqn, . In the context of this specification, the term

"sal ts t héPeigpuesi Seniptiurss toprepysqm eheiert alhatexmdivitpin Daldly, mehdehal salts
and zwi t t @binBBiufds SIS extABIbibDgRA! brofetiay siRflA BREGR D GRlh BCiagRKRR]E

salts.

the properties of transactivation of the vitamin D response elements (VDRE), such as an
agonist or antagonist activity towards receptors for vitamin D.

In the context of this specification, the terms "treatment" and "treating" refer to any
and all uses which remedy a condition, disease, disorder 6r symptoms thereof, or otherwise
prc;_\)ent, hinder or reverse the progression of a condition, diéease; disorder or symptoms

" thereof, in any way whatsoever. Treatment may be for a defined period of time, or



In the context of this specification, the term "pharmaceutically
accept abl e" neans that the conpound to which it refers is suitable for use
i n cont agyowoithekdigsues of the body w thout undue toxi CiplkYsau2010/001626
inconpatibility, instability, irritation, allergic response and the I|ike,
commensurate with a reasonabl e benefit/risk ratio. Pharmaceutically
acceptabl e salts include salts of acidigﬂor basic groups present in
conpounds. Exanples of salts include but are not Iimted to, those forned
from acetic, ascorbic, aspartic, benzoic, benzenesulfonic, citric,

ci nnam c; ethanesulfonic, fumaric, glutamc, glutaric, gluconic,

hydr ochl orpirevidéd dn gibr engoing basist dependiag en dhe patticular giseumasiances poany given
napht hoi c,, § roxynapht hoi'c, napht hal enesul f oni ¢, napht hal enedi sul foni c,
naphthaleﬁg ggyﬁic, ol ei c, oxalic, oxaloacetic, phosphoric, pynivic,

p-tol uenesul f qRitke cdnbéxt Bf ihis speéifittieql B8 Ekink Cprevért PARITprAERIINC refer to any
tricarballylic, sali %illl ic, sulphuric, sufamc, sulfanilic and succinic

aci d. Pharanf @luiser which paeveapthgissiablishiment en enset ofcd enditionk dispaserdigardes|orne
earth metal _salts, of i di I S d/ or hydroxy groups, and al so any
ot her non%y%lff}’ sﬁ% rg?faigg.ﬁ){gz_aqu%@oqv%ﬂt he context of this specification the
term "stabl e gAuhsicentext of akis dpecificatieA) kiR @fm\WHhaipedoeslyneffeciepanduat”i nt o
oi | and water phases. upon standing., 7 Detailed Description of the
| nvent i on includes withiy jtp gieaniag adon-teXie AP o @ GoRPaitiPD FFFISY ta@sovady thgui d
CONposi ti gf; lyShig effebeart OB Rl 60 bubjdof tALLHREP HEJenliBl Ween
about 100%%9%%533%? eg%%t?(%ﬂoel%a%er mL of Yé}rg%(r:oorrp%%icti on.t‘)?éIp 'EH‘Igﬁe_ st
abundant foamrthe ade ofithesubjeck) their genemhhealt3he seventyolfebadisorflerteing treated and
Chol ecal ciferol, i rooduced epdogenously in.human skin when,. =~ .
7 denydr odhomads e RiRa R, Il B UTaEaS 19t PPBIE Rebenty 2 St sFpeRisalY ween
270 and 3Q@repile MIBPOLOWNIPbne KNMNdSA MCdrf RERU bRCapHbe fetdnBining/fich bR _
produce 25-hydroxy ylfqnln 1)3 (calcidiol) which is a major formof Vitanmn
D ci r cul atamegni by rohéndyirigband expertpentatiop. vitamin D3 is then converted by the
ki dney to produce t ri-nei pal.di hydpoxyl at e abol it n |
LI02Y ai iyt o 16 fffnoh 54 Bt obe Rt s B0 W08 e lnthude

1 a, 25- dicldysidiioy sdité, ardonicCAlts and beitieFichic Baled, agd Gapdriici@tphafmaraitivatly | y
occurring formof vitamn D. However it wll be appreciated by persons -
skilled i Ac¢sREDIE$IEhat the present invention is not linited to
conposi tions ' b ' .']ﬁ}]{é L1@410f Apdi r oxy
vitam n D3. Aﬁ?f%ﬁ%@%ﬁ?ﬁﬁ%&%@g%o%@S?@m%n, %tr?}lvat ?\?gg%F ana %ége
t her eof nulyat e comgbundcr whichnipiefers istemitatile foriuse i camtdctigvétti tissues b€ the body

conpositions na e a. hydroxyl ated netahplite or other. Metaboli.c, product of
Stam n 1y3hodtindie KBigN; e Hp R UL e onAlrEs e W f or
exanpl e, icBmfAenhiite Witd-a RlaseHable(ZRCRYridNUtatib! | PRarRRVELEINAIO decéptabld 3dts and

Gaschott et al. (2002) Biophys Bi ochem Research Conm 290:504-509, the
di scl osur éechede salts efacilieor hagis igpipa peegert &t eqmpoynds: dixampies of satigiincladedut

ol ot pot r 1 B S SR bl 4l eorBie; ARG, St Benpadeltonisy i
D3 ( EB108%jtric, @inhypdicpxathatiesfonte, Famai6;: ghusardio; \haadf, giedmix ahydioghlorica, 25

di hydroxy vitamn 1)3 (Ro 24-5531), ) ) .
16- ene23- Widobtpmie, 13gtico mplgics rmafss oMethanesulfpnicq mapktheirs dwydspxpreppthgic,

25-6760) ,- - Jieed 9 - - 1a 25 dihy Y, ' in 1)3
(Ro 25- 905%’?‘?@ ,9%145 d%@%ﬂ%&zg%éﬂ*ﬁ@%@n%%g %Fﬁy%agéyo’?ﬁagén{yn D3
(Leo EB- 1p889phoi2§)- epyrugi2; oypaolénesilfaie,s htmerid,a, Blvdirdageticox \triphdnghucetic] )-3
(Leo KH1060),, .. .. L . . . . .

113- hydr og‘}??zé'?allﬂy&‘i’§?‘é“p§i1‘9’1%‘-1@’r¥5‘24§“5‘2f‘-“81 fil3gilis 208 suceinic gridn Shamaseticalyr oxy
vitam n D3cdcpkaBlel i%ts @61t alkhli of4tkaliRe Sirtly HetX ¥¥ts 8Mididid Jgfoupd Mn@82, TX
527, 20-epi-1, 25-di hydroxy vitam n D3 and ZK 156718. Suitable precursors

i ncl ude, , hiydroxy grenps, and alay amyrethernondexpmetaisalishi ch are netabol ised in vivo
t o" provi de bi ol ogi i £ f .vitan (.ors apal pgues_ qr. 8
der | vat i ves t hef ek ibis FecBialBn e it Sl utiSh AFR P Bl o, o
derivati vemichdbeanet sogiifs i ol iafd Ggiet phdsys Wpohisteadingr ms of vitamn D3 will
be known to those skilled in the art. The vitamn D present in the
conpositions may also be in the formof vitamn D2 (ergocalciferol), or

nmet abol i tes, anal ogues or derivatives thereof. Exanples of suitable ..
vitam n D2 conpounds include, but are not limted to: ergocal ciferol and
met abol i tes thereof (for exanple hydroxyl ated nmetabolites such as

25- hydroxy vitamn D2 and 1, 25- di hydroxy vitam n D2),

19-nor-1, 25-di hydroxy vitam n D2 and di hydrotachysterol.



The vitamin D present in the conpositions may be in the formof a salt, for
exanpl e a pharmaceutically acceptable salt. The vitamn Din the
conposi t iWwe20eddg Present in an amount between about pe@Akbdioaaek2gbout
250, 000111, or in an anount between about 5000111 and about 200, 000111, or
in an anount between about 5000111 and about 150, 000l1U, or in an anount

bet ween about 5000111 and about 100,000:}11, or in an anount between about
50001 U and about 75,000RJ, or in an anount between about 500010 and about
50, 00010, or in an anount between about 10,00010 and about 250,00010, or in
an anount between-about 20,000111 and about 250,00011, or in an anmount

bet ween about 50, 000111 amRetaded Desstptioniaf thednyention anpunt bet ween about
50, 00010 and apo 0] 04Q, j . ; t . 50 and
about 150, 00018 8 RSl g n{enﬂo[eaﬁv\j\g‘g‘é’?i‘rg’ggltﬁfy Ed?@gcg@&?‘g&r%mgb%’g’%’%gg

100, 00011 lyitadin iD) o2 saltthereof, if ivamou befteh Abauntd 0a0ILENd2H6utBY0 DOOIDperi N an
anmount between 20,000111 and about 150,000113, or in an anount between
about 20, 0BbPfthefempasiioR- 100, 00010. The above anpunts are per nL of the
composition. The bfbsPMBufRPIMANLr YillenifOBPas! lildiln! B! ort Bl an
emul si on. The ermul'sion may be, tor exanple, a water-in-oil emulsion or. an
0i | - i n- wat Eholevaldiferodris plédaceinahdnigenpustyyinbeinsnasiie whiee 1V-ddhydmedhaestaol is
tenperature helow 30 C in the absence of |ight for eriod of up to 3
mont hs, 6 fdARled, wab Jight having 3, way ?erﬁﬂﬁ/ggﬁ"?,gr_‘ 32796%1;12310%4@661}\/2&3&,03%11%& s.
The conposidoiRRciTarsl ddutsng bR Fn%d@é%ezﬂﬁydﬂ@{yagi@&ﬂiﬁ D, Rildi@bh) vidH i§a
include any edible oils, for exanple rice bran'oil, corn oil, soybean oil,
canol a oi | majonlformidf, VitapiasPeedirawlating santhe deed. 0i25;hydeapuyitasun Deacéwat oi |l

olive oil, safflower, oil, linseed oil I 0| e il el nut
oi : V colt t o??i’@‘é‘&edo Y ﬂéenkldp%lt? ispIEed%cel'lﬁ‘é’o é’%‘l"gﬁ)gls glﬁ’g'd%%wgé xﬁ&%oé@{sagﬁ@% I ch)r
a nut oil. 1o beddiyliroRRYit&Binddy (@AltitridIpind AR Sadihakbey ifagtin D§. capabl e of being

attenuated or masked sufficiently such that the conposition has a pleasant
taste. 9 . 1R diydess ivittoin Paip thempstdrolegipalhi astive petwigHly gesusring form

: B 2 legighi eV ging fom
ui 1 abl o 1O EBR Bt R B Bl S b AL R e B

sur f act ant int@itiohds &t HRiiRAIt6 ,comPBsitiamsi ahdomethads comhrisigr fhacidaitistrafiontebl e
surfactants include, but are not limted to: fatty acids and esters thereof
derived frphdthydeexy gitpmin Byc dnysuiiahle pregunser, PEVEaR|ne dgréyaiye 9nPPAIEUE aci d
and esters,thereof 't h i i I |

al cohol s, %‘F‘ﬁ%ﬁ??%%’%a‘g%‘r %ﬂg%gﬁrgéfg’ld@? qg‘m ngﬁénﬁé%eﬁlﬁg%%dﬁlogﬁobéeggﬁbe 2

al | cyl pol yigldengtitetiemetabblity log vehed xietiholic pmduetnel vitande 0 p8ilitahlerdtamin D;

pol yal cohol s, et hoxyl at ed po] yal cohol s and .nercapt eri ive o In
one enboqi%hg}‘est . %Wh?@&?ﬁcqbggafob?ﬁﬂn orn @X{z?ﬁiagzg eﬁﬁ%/ Zidgg) &ﬂ?ﬁ"(??'a
cel | ul osi Cpguls SPDYABLE MR WallhoBUSS ai. NQDOSIEBicPHPs BIGHERT RéskdFch Eohm: UM
arabic, agar, alginic acid, glucan, carrageénan, chicle gum darnmar gum
gel | an gun290gi04edIn tireadisclgsimes gfliwhichhare tincorperatga dwraith by preferenge. |aitabla gum

I b i | qi , _ _ '
ol 'l ost cMgihRERs FERtnc b are afcPhi fr AR T POTIORT] 2aHh R aMaRE] ™"
car boxynet fb‘z’,hﬁﬁih'y&ﬂoﬁ?—?iz,Zhéﬁikn@W%[MLtﬁ%ﬂlb' bRSAin my%slamr ORYYE&BkY VitOSE,

hydr oxyet hyl'met hyl cel | ul ose and hycl r oxypr opyl met hyl cel [ ul ose. The
conposi t i dds, ngyenet?3t mer262Grhpxafuroiie, 26 rdihysirexypyitaain R (Reedd-56%l9s be-one-i ves

f liquid it - | 1 M to th kil | LDt . d
el ude. | B e aar gk S g Phto Fsity Mot veliar y.
benzoat e ({QhoD6IMh&aARHHYH B ARRAIRY visiRaDs (HO250amp| £ mRIAgishdM

sorbate), ‘salts of EDIA, parabens (for exanple nethyl, ethyl, propyl and
butyl p- hyz#,26ay7etdioonto-4e 24 disiderxy, vimmimDst (e £B- Hi89p X0 epadd-oxp-264L G5 -

t hereof. I n _one enbodjnent, the preservaijve is reservatiye system
conpri si ngblﬁlﬁ’&i%m’gérﬁi]%}'éf‘@‘yaﬂ&ﬁ%t% &ieﬁﬁ#{é[gi]rogg}’ el.aﬁ‘%ﬁ’é(”‘rygl Il'éiﬁpﬁ’ié'gneﬁf t he
amount of . §i#uGroRl 399 ishBmb 28 SRR | R bgean QR 16FDay e

present in the conposition may be bet'ween about 1: about 5:1, of

bet ween ab®iR,251dihydroxlyvitemirt D4:TIX 522, Tie 62% 26-epbba6-dihylraxydritamnoulds 1diZK or

bet ween abg .4, 1 and about 2.5:1. The conpgsition may fucther
compr 1 Se IR SRR greaRy MG [ PemElm el pareats P St or
vi sual appRakBdled irvivb 38 lpfovidaNielzically aafit Brad df GRAAMI DN Gr a880kkesre Wel |
known to those skilled inthe art. The flavouring agent nmay be a natural or
artificial flavouring agent, including an essence, an extract, a flavour

oi | or conbinations thereof. Exenplary flavours include, but are not
limted to: honey flavour, raspberry flavour, strawberry flavour, blueberry
flavour, blackberry flavour, grape flavour, peach flavour, apricot flavour,
wat er el on flavour, nelon flavour, fruit punch flavour, cranberry flavour,

A~ Y O T .




Based on the concentration. of vitamin D in the conpositions of the present
invention, it is possible to admnister a |arge dose of vitamn D (for
exampl e K00098lddks140 @ subject in a relatively small topgh/Add6ied@di@gount
(for exanple as little as 1 nL). This is particularly advantageous in |ight
of the suggestions by current research that humans should significantly
increase their intake of vitamn Din o&der to potentially avoid serious
heal t h consequences. The conpositions of the present invention also provide
significant advantages over currently avail able solid dosage fornms. For
exanple, in order to consune 10,000lU of vitamn D on a daily basis it is

necessary daivebysshercofnsuch gisi drolssdleifrrol oPther tshitahlyy hregursensederivptivephand | s
t only i i b i n f chil “and. i.ndivi l.s .. havi
Cortai n conta e Hoopdily adviAins 3t fumble & WuF PERy ' Rl g g e N

possi bl e. 4 contrast, by adm nistering the conpositions of the present
i nvention, one is able to consune 10,000/ 0 of vitamn D by taking only 1 nL
total sol uti onThe vitaminD presentip dagreapasitions may jalset beqigybe form plevitanipdyi t i on

itanin' D (CHELHEETRON b pRRebE ABE b ord i g A e, B EORE B0

e](ctli ?Ihe ?I ivi:amiﬁ up4 Emhfdglhds smhik] duaad benioate lto:_ ergocalcifeﬁ)mq:lhenet.etrtibmidngnt
e first aspect, e.conpqQsition. is an enu n, conposi tion in e

1(‘) or oral adfieAt Py sxample @bﬂ‘?ofg‘ 1§F‘5\§?“¢Pﬁ*§?ﬁs¥‘&[ﬁ %‘gﬂj‘%?% Fﬂ‘n‘Bé?l\/\?é’élnl’%gOOlO

and 100, 008 J8oRe¥itdin DIRYOmor-225 fEkyRk Sy VithmirfD s aHd cﬁH}cﬁ‘&Bchyﬁt@folPat e and

benzoate. - I'n .anot her enbodi ment” of "the first aspect, the conposition
is an enul si onThovitoshD presdnt incthel eompasitions atayderin tiestomaof asals donexampleg:

vitamin Din an anpu bet n .11 10, 0001U and 50, 000l U per inL, water, an
edi bl e oi I?Mﬁ?&ﬁ%#&ﬁf?ep%f%ﬁte; and benzoate. I'n anot her enbodi ment
of the first agReGitaminl® 6P @EMbbdsiions SMANLE et MmORGH: betWeeh RbaRded
for oral adm nistration conprising: vitamn in an. anmount between 5000115

and 250, 0091008 pand ebout, 250:108FU, ah e camhlpmownt betyepmtabpell SQUHY aud 3hew -and
penzoat . 0000013 AR5 SinoBIHRM R AboR S0 id Hbue PRIy R URGR | On
is an enul’Si’on conposition | ntende or ora m ni sttation conpri si ng.
vitam n D between #bonu5000DE awe abous 000,000 dr 264 AHEINbpeveenrkboun@0ITD and

vegetable qil, _a natural, gum sorbate and b e.., . I ur t.her ‘,
enbodi ment abopt ¢ ﬁgo‘ﬁﬁlﬁ 1B Sperpount E%twéﬁh%_?ﬁﬁt tes:aéﬁ[ﬁt @%ﬁb%ﬁpgow’d’édﬂ&gi tion
i ntended for . 0% 3ee@dR1aBbSt {PGI0RD 208 WBEHtSI IOLO0RN 0breiRAdnCAh SR beiwkeR AbatOUNt

bet ween 5000115 and 250, 00011J per m., water, rice bran oil, a natural gum
sor bat e anzD,0098d oadeabout 250,00018); idr|inganf emoird r beswérndabouh S 0H00Fhend japeut

aspect, the c sition is an enulsio 0, tion iont r oral .
admi ni str aﬁoo(ﬁ)mnﬁ? 15 iaﬁga:moélﬁbggt(‘fvgf%iaP%ﬁoémmnmgn%?ﬁﬁfaggﬁ%g@h Ogdg(ffl U and
250, 000115, p&int HetwedRtaBbut 50,6001V A0 2Bbht, 1 IPLOVOEY adY i@, anS@hhidk dctiedn RBooat .
In yet anot her enbodi nent of the first aspect, the colr_&aosi tion is an

emul si on cYhPEVtand pbovit IORPEBIY, @r i pm pmygut herveaen Z0,09ATL arhatost A0 Vani n D

in an anouqt. t G(RﬁU | i : i.Dl il, a
nat ur al guér}l mgdgra\égot%gt g%g'g%)%%oioat e?aﬂd%&hﬁ?@%b?f&{,‘toﬁgﬂe%glg?%gﬁféegfaﬁg e
first aspezd000ftiand avquo$00,0001Ui Theaberueunts arcqrepodi dfithecanmdositided f or or al
adm nistration_conprising: vitamn D in an _anpunt between 5000115 and

50, 000115 per Wonegrpbodiment, the SompQsian is in é“%ﬂﬂr@’élmg‘?ﬂﬂﬂ?s‘%‘brgg‘i gufsign

benzoat €. 1,y be,!1Br BARIHIE 2 HHERHLITEGhyISbn (b &n lilliflwat@hfiidion. | 15 EABRRA! L1 0N
is an enul si'on conposition 1 ntended for oral adm nistration conprising:

chol ecal cimay bé stable suhemstoredtat b &empesaturs belowl B “Ahid thoatBe®e S lighirfod pengdt er |
rice bran ojil, natur al - gum . sorhate and benzpate. In still a further
enbodi rrentOfld’fp t?%énchﬂ?s_sgma‘? fc? mo ﬁlé’ ﬁ%ﬁ%gﬁeﬁséﬁyﬁaﬁs’éﬁegﬁm gs1|”let)arr~1s"'corrposi tion
intended for orid comiiBsitiontrat fultherCodfiprise bidgor MBI ¢kal Suithble @ils iifthade agount
bet ween 50001 15 and 50, 0001 15 per nL, water, rice bran gil, gum arabic,

sor bat e andlitye @ils fprexample rice bran oil, corn oil, soybean oil, canola oil, palm oil, rapeseed

oil, sunflower oil, peanut oil, coconut oil, olive oil, safflower oil, linseed oil, grapeseed oil,
sesame oil, hazelnut oil, cottonseed oil and the like. The edible oil may be a vegetable oil
or a nut oil. The oil may be an oil that has a taste that is capable of being attenuated or -

masked sufficiently such that the composition has a pleasant taste.



In yet anot her enbodi ment of the first aspect, the conposition is an
emul si on conposition intended for oral adm nistration conprising: vitamn D
in an amyptopalsyaen 5000115 and 250, 000111 per nli, an egdifwoidoid2p an
anount between about 200 and 400 12 ng/nmL, a surfactant in an anount

bet ween about 60 and 120 ng/nL, sorbate in an anpbunt between about 5 and 20
ng/ mL, benzoate in an anount between abgut 10 and 30 ng/nL, with water
maki ng up the remai nder of the conposition. - In yet another enbodi nent
of the, first aspect, the conposition is an enul sion conposition intended

for oral adm nistration conprising: vitamn D in an anmount between 10, 00010
and 50, 0001 0 pHie gempositor giay further comprisgpng 9p tiore HEtagiapts: dibe swriastant m#d 400
ng/ nL, a r Qb 1M m;ﬁ% . forRe / ate in
an anount %ge{n&gfggﬂg)ggg?ﬁ% and l?ré?%@@gggoat g’g?ﬁ% r}f%%nou_ ’ten%leytév\{e%elg about
10 and 30 sugfhactint). Whér surfecemt mak iba gin Lapidnive now-imiidecatiofict snefactantp @itablen.

| t t nmbodi t of the. fi { t., th it L
el 51 on GUHBUEIE FOGEn Buh A et il JaB AFids o eORCORSH PGS G ani n D
in an anoupiurledine@iciP 081 &gl £afic MR Pakdlic Thid AR &HrOLRIQY, i1l

anount between about 200 and 400 ng/ni, & natural gumin an arbunt between
about 60 aadeidenivatiyesd cthaxylabest linepmalegholspethoxylised alspiphahadsitaninaant agidey/ ni_,

b i n_an. bout 10 and 30 ny/ml. with ki
he. 1 emni raraisPo i ol fR SRR A0 end oxitRbrop oy ool b RN or e

first aspegfoxylahd poBaRoRbIs b mbaiin &MVaEVRN conposition . intended for oral
adm ni stration conprising: vitamn D in an anmount between 500010 and
250, 0001 0 per Ipioncaembosimant) dheopprfactanhas anghimt f5ceXaewie abmtrabgam a9rda 400

ng/ mL, a m ¢ n -t 281115{%- .. S0orbate
in an anotr}%tmgge}%\%g%h %ﬂgg{k g andéﬂgg%@ﬁ%,@%%gﬁ?ﬁ% %h .armu%gtm’bag ween
about 10 aiginid@cidpglotan, vartdgessmah aohidl@gum,glanpartga, pelbami gude ghuebmbdiren, guar
conposi tion. . I'n anot her  epbodi ment. of the first asglect t he '

conposi t | G4M» ghattl, Tagaranth, Pectiflkgays gun, IPeHSLDRIB BUl MaghiEum HEIRALSSPRCE on

COMPI i Si NGunt AL GRRET diar Qhnthdh, AN CRMMBAL BSENERNROMR Curd b 2 HhiRQO0IY per
inL, rice bran oil in an anount between about 200 and 400 ng/nlL, a natural
gum i n an neetided lulpse,wessboxybsthylglulase hyd®xpehyttelludase.bbydsoxyprapylcatdose;

bet ween ahout 5 d 20, ng/.ni, nzoate in a nt between about 10 and 30
o e o5 e B and PSR P B BB s posi ¢ on o ina
furt her enbodiTrRon@bsitibre mhal figtheA6d@ASrise onb6r fFNSicvalRed. SPragtriiivésiopn
conposition intended for oral adm nistration conprising: cholecalciferol in
an anmount ligsidneemposiiogs areoweth dnaw o dmse skidled fin the arg @ng rghuds; buf #re 419t anount
bet ween a 200 0 : oy u Ne t 60
and 120 ngﬁmfd g’()f%%?lgﬂi g‘yﬁi"g}n%eﬁ{%%’@éﬁna ’ogtgnzgg%nggrzgg&w}é@%sfﬁ enzoat e
i N an anobehzdat),vednteadaruixathPlegpothssiOm sbibata)/ salts ofNEDTAypareliensgifor exxpmiple t he
remai nder of the conposjtion. In yet another enbodiment of the first
epect .t kb EuEs PR P8 B e IAORBABGEI] FFror ot GBS faeas] 21
adm ni st r gk AResGREBSS Th BES en{bd LA, thHe bRes@Ratf/ERY D hreB&Y MR Rystln QORbALIAN

100, 00010 per nlL, an edible oil in an amount between about 200 ahd 400

mg/ mL, a sediumabengoate iand potassiwn sorbtst wEleenratibdiyt meB ofrtlie apOuntgdinbenzeate bat e

in an anount hetween out 5 20 / enzoate in-an anpunt_beiween
about 10 MRaeSg s PREBl o( aoie T e PSS dni Alp g e
conposit i ®Btween aboult N:1S4nidlabo@ 301, b€ bet@sE0ghoue Nt afd abdue 41| 6:Berdsanabbut 1t he
conposition is an.enul sion conposition intended for oral adm nistration
conpri si ngnd gbquh Ailnordetwecapbavididii anbetasbh 510, 0001 U and 100, 0001 0 per inL,
a vegetabl e oifh.i3

gum in an anount bg?ﬁ%@%?gﬁgﬁgﬁgrﬁﬁ%ﬁ%ﬁ@gg?g%sgg%]%ﬁn%nn% el

bet ween alpalatabBity asi/@0visml appeatance oSuimblerflavnuringoagents aed welearighagehts Be and 30
nmg/ L, with ter ki ng, up,the remainder of the conppsition: .lpa
For ¢ her " erHSURBALLC SfosE RN i fhe 3l it TV mEcHBgRaneY Bne Pavith oefifisebn.
conposi ti epyognaes, iRuddiedn 838IBI S EARLOT ARBRY bit bP SombiRRigE dh&Lder of i n

an anount between "10, 0001 0 "and 100, 0001 0 per ni, rice bran oil in an anount
bet ween atbxemnpROO flaveirs Gacledy) dut are nett mied dgonhdney aftavenn waspbbey Wleeourabout

60 and 120 nL, ssorbat.e.in anmount . bet ween about and 20 nmL
bonooai o Siedecty A8ahE Mifenety W BHE Shchtly BEE GPe BofhS. Sel Helling up
t he T enai pfedot PavéRewseride f1awilr, melon flavour, fruit punch flavour, cranberry flavour,




In yet anot her enbodi ment of the first aspect, the conposition is an

emul si on conposition intended for oral 'adm nistration conprising:

chol ecal aypehplossdi4an anount between 10, 00010 and 100, O@@FAR610/0dke26 | CE
bran oil in an anount between about 200 and 400 ng/nL, gumarabic in an
anount between about 60 and 120 ng/rnL, sorbate in an anount between about
5 and 20 ng/ M., benzoate in an anount t ween about 10 and 30 ng/nL, with

wat er nmaking up the remai nder of the conposition. In a farther
enbodi ment of the first aspect, the corrp05| t| on is an enul sion corrp03| tion
i ntended for oral adm ni stration, conprisin Ieca ci ferol in an_apount

bet ween 10“%81 Vel bapana iRy Per. }55?‘3 a"oﬁu‘ré’ ? VR qn}pn VRWo ERPeHBY ween
about 225 nggd ) VESR HRRUL M Bavd 110
ng/ m., sor ate I'n agbn%rﬂgm%e vveeﬁ gﬁ?a@éﬁg%ﬁ} ?prg/rrL benzglate ﬁ an
anount betcheanate flaudur,l MashohaBEOw rﬁgﬁm; toffeei flalvowa teconateftavegr ampl buterscetehi nder
of the conposition. In a second aspect the present invention provides a
met hod fort'®P¥paring a liquid WO 2011/ 066614PCT/ AU2010/ 001626 14

conposi ti on’ ofrHeN@nipbifbnsAHREE bresdnl SrveRidiOHe HOMNMRKIG B%ny PhrtiRGE} YHNThe
surfactant and water to provide a surfactant/water mxture b) adm xi ng
vi t anmi n D,compositigmmgy hieerapi in thedangs ofiabout § tp bt Jeominvthe wegnofizbont 3.5

m Xt ure; ng t he surfatant/ m xt readthe v4t mn D aqil
mcturer df “BoH 6 "B RAgpE HalAERAL T LR APt 8 By BL P iftels®

fol | ow ng asb@p. s)to aBoEt £) sao@tagmeitefr rhidithi3€ a l&h@faﬁo@bh@ls&ﬁﬁlgféﬂ £ ng
step d). Step a) may conprise agitating the surfactant/water m xture,

for exarrpl%grbﬂile@ﬂ"’llthlnrfbe CERRYSIION- Ay corrprl se agi tatl ng the vitanmin D/ oil

m xture, for % ﬁn@&ﬁuﬁ%ﬂtr Filen V@Eﬁﬁn ImpéH Gt M8 O Gray! tamn
D/oil mxture e sur actan ter ure un er onogeni sat’1 on
condi ti onadsmlmnbn aidoberce may BﬂhlldSlmn-tO)M%tclatml:s fdmlnems)rmayenemlplgntk iigui ds

are vveII vvntotho kilJed in the art, and include, for exanple high
shear tiowsfq,thosp) %@688 % se addi ng one or nore preservatives and

wat er to the Ma¥tdiof Bt @dn@@:ﬁrailehlavwmmﬁtepup}he ea&qp@saidnetémeet PRsent
resulting mxture. The nmethod may further conprise adding one or nore

preser vat iiwvsstiers ipiapossifle &1 admibisteaadirge deseays leméfmxme AEPO0BILD tther -

rombgencode by il T RCh T REouR G At SRR ey Toisie

and/ or colp @Mfcﬁlaﬂ?%d&b:ﬁ?eb@s afl dight af tl&nyug%Eﬂﬁﬁs blyOgurRK B pRE/ctR had Humad St ep
d). Wrere it is desir to maxim se the shelf |i1fe of the conposition, the

amount of sheuld sigpificantlydaereass theiintaky ofxijarpia I3 i pden topoteptially avpid seripas

Conpr o1 B! Rl RRTAYE colrbpyifioleSoriBe ety S RASRARE s UBRRRIGT
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net hod for .t r \zenti n and/or treatnent of a di sease or nd|t nin a
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conposi tion of the first aspect : Di seases and conditions associ at ed
Wi t h vit amdivignalehavdng eegaif @onditipeshassbaated tithdvigdmin H2 deficiencyaspeelwayny find

utility in ut .are,not to: vitamn deficienc ndr one,
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250,0001U per mL, water, an edible oil, a surfactant, sorbate and benzoate.

In another embodiment of the first aspect, the composition is an emulsion
composition intended for oral administration comprising: vitamin D in an arﬁount between
5000IU and 100,000IU per mL, water, an edible oil, a surfactant, sorbate and Ibenzoate.

In another embodiment of the first aspect, the composition is an emuléien

composition intended for oral administration comprising: vitamin D in an amount between -



15 di seases and/or conditions which are either directly or indirectly
associated with a deficiency of vitamn D. The nmethod of the third

aspect mayoheichaat of a conbi nation treatnent regi menpt@a@oddERse Or
condition. For exanple, in the treatnent or prevention of osteoporosis the

vitam n D conpositions of the present invention may be adm nistered with
cal ci um suppl enents and bi sphosphonat ej In the treatnent of rickets in a
child for exanple, the vitamin D conpo fltions may be adm nistered with
phosphates and human growth hornone. The treatnent reginen may also include
exposing the child to UB radiation for short time periods. The net hod

of the 't hil0POaB hans SRAPIE peromrvafesy an edibeilst &urfasignt erbaieapdbenzpdifs to a
subj ect who i s a k dj r..condj
ooyt bl s ChEdhe RO, B LAARRRRT R RS

i nvent i on cpimPyditesintended fvp @rdl @imbigtiatienesthpriking: ReardioD i aJDimdmit@BﬂWEelD in
the body of a subject, said nethod corrprl sing adnministration to the subject

of a conpéQPQIiUowd@fS%OH@M per L, 3 can ediblgoil, éﬁ@&ﬂah@%ﬁorbftem BeRZARtD has
long been fecqﬂnérﬁﬁfé{aan@o%ﬁrﬁ&ﬁeai the 162 JJ% do8ii%n ke, COMRGSH L1 ons

of the present invention nay used ‘as s enen s |n order to assist . a
subj ect i raomposmhcm' intengdedafor at&kqdmtmstﬂaemebom;ﬁnmg: itamin[D iimar fmount betkeen

Subj ects faqr t h hod of the four spect be -usef yl incl ude,
but are notOPH rﬁ"g] 058 8L, Batsh avegsie IFI‘?Q‘E gﬂ iSPriele ang beRA%atso| i se
vitamn D to ifs, %ttﬁe‘feerﬁ&{d%&ﬁ%ieﬁﬁe%réﬂ" &Be&gﬁ?e, c&ﬁﬁ&lltﬁ)n"‘/fko afl’ Emilbn
regul arly exposed to sunlight (for exanple those living at high |atitudes

and peopl eomhositay erteridadifor okal radfngnistration wordprisingr ehdlepatsifsrol emswramqunpeopl e

cond 1 onbetat NG 1 FURGBRY BEVER U i RSE o BAGRL Bul o afTTee

(such as Ibbmateor ki dney di sease) and peopl e wt h d| sorders that limt
absorption of vitamn D fromthe G present inventi.on will

now be descri Bedtillia futher émb%@etlbogﬁlécﬁtﬂ espé%aﬂm Q%HPWEHS%&WHSI%t be
construed, &Os“ucﬁ%t&@éd |t Tofal %&Tﬁrl}&rlagﬁg Fbg;@hs&ge%&ééggf%% in RGN

Exarrplel- I ONS conprisin vitamn D per
m. 16 CobpmaemtSOOGmbamd ZSD]O(DQIUa;batln&h,rwhter rice bran oil, gum arablc sorbate and
benzoate.

In yet another embodiment of the first asbéct, the composition is an emulsion
composition intended for oral administration conipriéing: vitamin D in an amount between
5000IU and 50,000IU per mL, water, an edible oil, a nafural gum, sorbate and benzoate.

In a further embodiment of the first aspect, the éomposition is an emulsion
composition intended for oral administration éomprising: vitémin D in an amount between
'5000IU and 50,000IU per mL, wétef, a vegetable oil, a natural‘ gum, sorbate and benzoate.

In another embodiment of the first -aspect, the composition is an emulsion
composition ihtended for oral administration comprising: cholécalciferolilin an amount
between S000IU and 50,000IU per mL, water, rice bran oil, a naﬁual gum, sorbate and
benzoate. |

In still a further embodiment of the first aspect, the combosition 1s an emulsion
composiﬁon intended for oral administration comprising: chblécalcifer_ol in an amount .
between SOOOIU and 50,000IU per mL, water, rice bran oil, gum arabic, sorbate and

. benzoate. '

In yet another émbodiment of the ﬁlfst aspect, t_he composition is an emulsion

composition intended for orél administration comprising: vitamin D in.an amount between

5000IU ‘and 250,000IU per mL, an edible oil in an amount between about 200 and 400



10,000 U Acacia (gumarabic) 92 ng Rice bran oil 335 ng Sodi um benzoat e
14 ng Potassium sorbate 10 ng Vanilla flavour (Trusil nature identical
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mg/mL, a surfactant in an amount between about 60 and 120 mg/mL, sorbate in an amount i
between about 5 and 20 mg/mL, benzoate in an ainqunt.between about 10 and 30 mg/mL,
with water making up the remainder of the composition. , ‘ ”

‘In yet another embodiment of the, first aspect, the composition is an emulsion |
compositidn intended for oral admixﬁstration coniprising: vitamin D in an amount betwéen
10,000IU and 50,000IU per mL, an edible oil in an amount between about 200 and ‘400
mg/mL, a surfactant in an amount between about 60 and 120 mg/mL, sorbate in an amount
between about 5 and 20 mg/mL, benzoate in an amount between abbut 10 and 30 mg/mL,
with water making up the remainder of the composition. '

In yet another embodiment of the first aspect, the composition is an emulsion
composition intended for oral administration comprising: vitamin D in an amount between
5000IU and 250,000IU per mL, an edible oil in an amount between about 200 and 400
mg/mL, a natural gum in an amount be'twee‘n about 60 ahd 120 mg/mL, sorbate in an

~ amount between about 5 and 20 mg/mL, benzoate in an amount between about 10 and 30
mg/mL, with water making up the remainder of the composition. |

In stiil a further embodiment of the first aspecf, the composiﬁon is an emulsion

~ composition intended for oral administration compr_ising: vitamin D in an amount between
5000IU and 250,000IU per mL, a vegetable oil in an arnount between about 200 and 400

" mg/mL, a natural gum in an amount between about 60 and 120 mg/mL, sorbate in an
amount between about 5 and 20 mg/mL, benzoate in an amount between about 10 and 30
mg/mL, with water making up the remainder of the composition.
| In another embodjment of the first aspect, the composition is an emulsion
composition intended for oral administration éomprising: cholecalciferol in an amount
between 5000IU and 250,000IU per mL, rice bran oil in an amount between about 200 and
400 mg/mL, a natural gum in an amount between about 60 and 120 mg/mL, sorbate in an
amount between about 5 and 20 mg/mL, benzoate in an amount between about 10 and 30
mg/mL, with water making up the remainder of the compositioﬁ.

In a further embodiment of the first aspect, the composition is an emulsion
composition intended for oral administration comprising: cholecalciferol in an amount
between 10,000IU and IOOI,OOOIU per mL, rice bran oil in an arhount betweenvabout 200
and 400 mg/mL, gum arabic in an amount between about 60 and 120 mg/mL, sofbate in an

ainount between about 5 and 20 mg/mL, benzoate in an amount between about 10 and 30



vanilla flavour 179522) 3 ng water Up to 1 g 50,0001 U conposition.
Amount s bel ow are per rnL (approx. 1 g) of the conposition. Conponent

Amount  Chgbegaldkdigr ol 50, 000 | U Acacia (gum arabi c) 93p¢rHniNoaRidgan oil

13.

mg/th, with water making up the remainder of the composition.

In yet another embodiment of the first aspect, the composition is an emulsion
composition intended for oral administration comprising: vitamin D in an amount between
10,000IU and 100,000IU per inL, an edible oil in an amount betWeeﬁ about 200 and 400
mg/mlL, a natural gum in an amount between about 60 and 120 rhg/mL, sgrbate in an
amount between abo'uf 5 and 20 mg/mL, benzoate in an amount between about 10 and 30
mg/mL, with water making up the remainder of the composition.

In still another embodiment of the first aspect, the cofnposition is an emulsion
composition intended for oral administration comprising: vitamin D in an amount between
-10,000IU and 100,000IU per mL, a vegetable oil in an amount between about 200 and 400
‘mg/mL, a natural gum in an amount between about 60 and 120 mg/mL, sorbate in an -
amount betwcén about 5 and 20 mg/mL, benzoate in an amount between about 10 and 30
mg/mL with water making up the remainder of the composmon

In a further embodlment of the first aspect, the composition is an emulsion
composmon intended for oral administration comprising: cholecalciferol in an amount
between 10,000IU and 100,000IU per mL, rice bran oil in an amount between about 200
and 400'ing/mL, a natural gum in an amount between about 60 and 120 mg/mL, sorbate. in
an amount between about 5 and 20 mg/mL, benzoate in an amount between about 10 and
30 mg/mL, with water making up the remainder of the composition. _

In yet another embodiment of the first aspect, the composition is an emulsion
composition  intended for oral adm1mstrat10n comprising: cholecalmferol in an amount
between 10, OOOIU and 100, OOOIU per mL rice bran oil in an amount between about 200
and 400 mg/mL, gum arabic in an amount between about 60 and 120 mg/mL, sorbate in an
amount between about 5 ahd 20 mg/mL, benzoate in an amount between about 10 and 30
mg/mL, with water maklng up the remainder of the composition. ' |

In a further embodlment of the first aspect, the compos1t10n is an emulsion
composition 1ntended for oral administration comprising: cholecalciferol in an amount
between 10,000IU and 100,0001U per mL, rice bran oil in an amount between about 225

~and 350 mg/mL, gum arabic in an amount between about 75 and 110 mg/mL, sorbate in an -
amount between about S and 15 mg/mL, benzoate in an amount between about 10 and 30
mg/mL, with water making up the remainder of the cbmposition. |

In a second aspect the present invention provides a method for preparing a liquid -



258 nmg Sodi um benzoate 25 ng .. Potassium sorbate 10 ng Vanilla flavour
(Trusil nature identical vanilla flavour 179522) 3 ng water Up to 1 g

Exanpl e AyoByfRakaui on of a conposition conprising 50, 08@irkd2h1oWioi@ei N D
per mL A conposition in the formof a liquid enul sion conprising

50, 0001 U of vitam n D per nL was prepared as follows. The nmethod bel ow
descri bes preparation of 100 g (apprdx 14100 nm) of the conposition. 1.
Transfer water (19 g) into container which is a Silverson in |line
honogeni ser. 2. Activate the Silver son and slowy add acacia (Agrigum m
Spray R, (Agrisales Linmited, London)-9.31 g). Continue m xi ng for about 30
M nut es, compasifipn pfide fiswesnect, the deqompylsmgssol ved. .

a) admixing a surfactant and water to provide a surfactant/water mixﬁue;
| . b) admixing vitamin D, ori a salt thereof,'and‘ an oil to provide a vitamin D/oil
mixture; ‘

c) .admixing the surfactant/water mixture and the vitamin D/oil mixture; |

d) adding one or more preservatives to the mixture dbtaiiied following step c); and

€) adding water ‘to the mixture obtained following step d).

Step a) may comprise agitating the sﬁrfactant/water mixture, for example by stirring.
Step b) may comprise agitating the'vitamin D/oil mixture, for example by stirring. Step c) -
may comprise admixing the vitamin D/oil mixture and the surfactant/water mixture under
homogenisation conditions so as to produce an emulsion. Methods for homogenising
liquids are well known to vth(ise skilled in the art, and includc, for example high shear
mixers. Step d) may comprise adding one or more Iireservatives and water to the mixture
obtained following step c), and agitating the resultirig mixture. The method may further
comprise adding one or more preservatives as part of step b) and/or step a).” The method
may further comprise agitating the mixture obtained following step e) until a homogeneous

S or sﬁbstantially homogénous solution is obtained. Flavours and/or colours may also be
added at any stage, for example as part of step d). Where it is de.sired to maximise the
shelf life of the composition, the amount of vitamin D édded in step b) may be about 1 .5‘ to
2 times the desired amount. For exampie, if it is desired to prepare a composition
qompriéing 10,000IU of vitamin D, an amount of IVS,OOOIU of vitamin D may be added in
step b). '

In a third éspect the present invention provides a method for the prevcntio'h and/or
treatment of a disease or condition in a subject associated with a deficiency of vitamin D,
said method comprising administration to the subjecf of a therapeutically effective amount
of a composition of the first aspect. _ |

Diseases and conditions associated with vitamin D deficiency for which the method
of the third aspect may find utility include, but are not limited to: vitamin D deficiency |
syndrome, 'rickets,, osteoporosis, hyperfensiori, chronic fatigue, chronic pain, autoimmune |
diseases, hyperparathyroidism, high blood pressure, tuberculosié, cancer, depression, heart
disease, stroke, periodontal disease, MS, seasonal affective disorder and mémory loss. Itis

~ however to be understood that the method of the third aspect- is applicable to an‘y and all-



3. Mx chol ecalciferol (10001U ng, 5.0 g) and rice bran oil (refined,
(Henry Lanpotte GibH, Bremen Gernmany) 25.8 g) in container 2. 17 5.

Transfer Wwheoiogksihe in container 1 (fromstep 4) to copkgiAiRiicdo1@pd wash
container 1 with water (9.7 g). The water used for the wash is then

transferred to container 3. 6. To container 4 is added water (6 g); sodium
benzoate (BP, 2.5 g), potassium sorbat elS( BP, 1 g) and vanilla flavour
(Trusil nature identical vanilla flavour 179522, 0.3 g). The resulting
m xture is stirred. 7. Transfer the m xture in container 4 to container 3.
8. Wash container 4 wth water (3 g), .and transfer the water used for the
wash to cohiseaseseanddor gondifigns whichhase viithghdirestlyt 9 indingsdY | aspesiated Wit eai ner
3 to 100 ‘gﬂ er (15.89 g) and m x the resultant solution until
hormgeneoﬂas?.ﬁg¥ﬁ &e@u I'ng conposition is a clear |iquid enmulsion which is
st orage st abl eTHeomethod @F itleedthirll aspect map fyr@apat ofvh combination esdtinany refintehe
formul ation yielded the followng results: Test  Result Total plate_ count
NMT. 10, 000k  dIsgase or condition. For example, in the treatment or prevention of osteoporosis the
vitamin D compositions of the present invention may be .administered with calcium
supplements and bisphosphonates. In the treatment of rickets in a child for example, the
vitamin D compositions may be administered with phosphates and human growth
hormone. The treatment regimen may also include exposing the child to UVB radiation for
short time periods. A

~ The method of the third aspect may also involve administering the compositions to a -
subject - who is at risk of, or predisposed to, a disease or condition associated with vitamin -
D deficiency. | _

* In a fourth aspect, the present invention provides a method for supplementing the
amount of vitamin D in the body of a subject, said method comprising administration to the
subject of a composition of the first aspect. A balanced level of vitamin D has long been
recognised as essential to health. Accordingly, the compositions of the present invention
may be used as supplements in order to assist a subject in maintaining an adequate level of
vitamin D in their body. Subjects for whom the method of the fourth aspect may be useful
include, but are not limited to: older people (as the body's ability to metabolise vitamin D
to its active form decreases with age), people who are not regularly exposed to sunlight (for
example those living at high latitudes and people who cover their skin for cultural or
religious reasons), people at risk of osteoporosis and cardiovascular disease, people' with

_diseases or conditions that impair the conversion of vitamin D to active metabolites (such
as liver or kidney disease) and people with disorders that limit absorption of vitamin D
from the GI tract. | , V

The present invention will now be described with reference to specific examples,

which should not be construed as in any way limiting the scope of the invention.

Examples

Example 1~ Compositions comprising 10,000 IU and 50,0001U of vitamin D per mL

10,000IU composition. Amounts below are per mL (approx. 1 g) of the composition.



Yeast and nould count NMI' 100 cfu/nlL Enterobacteriaceae NMI 100 cfu/ni E.
coli detection Not detected per nL Sal nonella spp Not dejected per 10 nL

Pseudonongg »8fdéed19osa Not detected per ni PCT/AU2010/001626
16 .
Component . Amount
Cholecalciferol ~ 10,000 TU
Acacia (gum arabic) L 92 mg
Rice bran oil 335 mg
Sodium benzoate 14 mg
Potassium sorbate ' 10 mg
Vanilla flavour (Trusil nature identical . 3mg
vanilla flavour 179522) ‘
water _ Uptolg

50,000IU composition. Amounts beipw are per mL (approx. 1 g) of the composition.

Component ' Amount
Cholecalciferol 2 ' 50,000 IU
Acacia (gum arabic) , 93.1 mg
Rice branoil . ' 258 mg
Sodium benzoate - 25 mg
‘Potassium sorbate 10 mg
Vanilla flavour (Trusil nature identical : 3mg
 vanilla flavour 179522) '
. water L Uptolg

Example 2 - Preparafion of a composition comprising 50,0001U of vitamin D per mL -
A composition in the form of a liquid emulsion comprising 50,000IU of vitamin D
per mL was prepared as follows. The method below describes preparation of 100 g

(approx. 100 mL) of the composition.
1. Transfer water.(19 g) into container 1, which is a Silverson in line homogeniser.

2. Activate the Silverson and slbwly add acacia (Agrigum™ Spray R, (Agrisales ]
* Limited, London) 9.31 g). Continue mixing for about 30 minutes, or until the

acacia is completely dissolved.

3. Mix cholecalciferol (1000IU/mg, 5.0 g) and rice bran oil (refined, (Henry
Lamotte Gran; Bremen Germany) 25.8 g) in container 2.

4. Slowly add the mixture from container 2 to water/acacia mixture in container 1

under homogenisation conditions.



St aphyl ococcus spp Not detected per nL Exanple 3- Preparation of a
conposition conprising 10,000l U of vitamn D per nL A conposition in

t he formwd 2d11ldegigiyd emnul si on conprising 10, 0001 U of vi pagisibie/ gL was
prepared as foll ows. The nethod bel ow descri bes preparation of 100 g
(approx. 100 mL) of the composition. 18 1. Transfer water (18.5 g) into
container 1, which is a Silverson in |i Pf: honogeni ser. 2. Activate the
Silverson and slowy add acacia (AgriguinTM Spray R, (Agrisales Limted,
London), 9.2 g). Continue m xing for about 30 mnutes, or until the acacia
is conpletely dissolved. 3. Mx chol ecalciferol (1000lWnyg, 1.0 g) and rice
bran oil (refined, (Henry Lanotte GtbH, Brenen Germany), 33.5 @g) i
container 2. 4 e o c xture
i n container 15und{ea}r‘\4f%oﬁn%8rg$t&s&%ﬁ%ocr?%%ﬁt ons%@ Z)TO cw?&ﬁ&j %{eﬁf%g gtFre in
contai ner 1 (froneontaier4)wittowsten(9ai g)eThd watn dsadefshthe ovaklaisnken tanefetriad wat er
(9.7 g). The water used for the wash is then transferred to container 3. 6.
To contai ner 4 i sCoORHREH 3wat er (6 g), sodium benzoate (BP, 1.4 g), potassium
sorbate (BP, 1.0 g) and vanilla flavour (Trusil nature identical vanilla
flavour 179522, 0.3 g). The resulting mxture is stirred. 7. Transfer the
m xture in con6.ai Percortainer ¢ dtddedewatdr. (6 g); sodium benzoate (BP, 2.5 g), potassium

sorbate (BP, 1 g) and vanilla flavour (Trusil nature identical vanilla flavour

179522, 0.3 g). ‘The resulting mixture is stirred.
7. Transfer the mixture in container 4 to container 3.

8. Wash container 4 with water (3 g), and transfer the water used for the wash to

container 3.

9. Make up the weight of the composmon in container 3 to 100 mL by addmg

water (15.89 g) and mix the resultant solutlon until homogeneous.

The resulting composition is a clear liquid emulsion which is storage stable for a period of

up to 3 years. Microbial testing of the formulation yielded the following results:

Test Resuit

Total plate count - NMT 10,000 cfiymL
Yeast and mould count NMT 100 cfw/mL
Enterobacteriaceae ' NMT 100 cfu/mL_
E. coli detection Not detected per mL
Salmonella spp Not detected per 10 mL -
Pseudomonas aeruginosa Not detected per mL
Staphylococcus spp = - Not detected per mL

Example 3—- Preparation of a compbsition comprising 10, OO‘OIU of vitamin D per mL

- A composition in the form of a liquid emulsion comprising 10,000IU of vitamin D -
per mL was prepared as follows. The method below describes preparatio;l of 100 g
(appfox. 100 mL) of the composition. | o



8. Wash container 4 with water (3 0, and transfer the water used for the
wash to container 3. 9. Make up the weight of the conposition in container

3 to 100 wb 20M/@66kng water (15.90 g) and m x the resul papiaeelodoi@p until
honbgeneous. 19 Test Result Total plate count NMI 10,000 cfu/nL Yeast and

moul d tount NMI 100 cfu/nL Enterobacteriaceae NMI 100 cfu/nL E. colt
detection Not detected per nL Sal nmonel I1§ spp

1. Transfer water (18.5 g) into container 1, which is a Silverson in line
homogéniser. ‘

. ) _ '

2. Activate the Silverson and slowly add acacia (Agrigum™ Spray R, (Agrisales
Limited, London), 9.2 g). Continue mixing for about 30 minutes, or until the

acacia is completely dissolved.

3. Mix cholecalciferol (IOOOIU/mg, 1.0 g) and rice bran oil (refined, (Henry

Lamotte GmbH, Bremen Germany), 33.5 g) in container 2.

4. Slowly add mixture from container 2 to water/acacia mixture in container 1

under homogenisation conditions.

5. Transfer the mixture in container 1 (from step 4) to container 3, and wash
container 1 with water (9.7 g). The water used for the wash is then transferred to

container 3.

6. To container 4 is added water (6 g), sodium benzoate (BP, 1.4 g), po.tassium ’
sorbate (BP, 1.0 g) and vanilla flavour (Trusil nature identical vanilla flavour -

179522, 0.3 g). The resulting mixture is stirred.
7. Transfer the mixture in container 4 to container 3.

8. Wash container 4 with water (3 g), and transfer the water used for the wash to

* container 3.

9. Make up the weight of the composition in container 3 to 100 mL by adding -

water (15.90 g) and mix the resultant solution until homogeneous.

The resulting composition is a clear liquid emulsion which is storage stable for a period of

“up to 3 years. Microbial testing of the formulation yielded the following results:



Not detected per 10 nL Pseudononas aerugi nosa Not detected per nL
St aphyl ococcus spp Not detected per nmL 20 The clains defining the

i nvent i ony@he1AEed19! | ows: 1. Aliquid conposition geFNU28i00@18kt am n
D, or a salt thereof, in an amount between about 100010 and about 500, 00010
per nmL of the conposition. 2. The conposition of claim1, wherein the

vitamn D, or a salt thereof, is presenltsg in an anount between about 5000l 0
and about 250, 00010 per nL of the conmposi tion. 3. The conposition of
claiml or claim2, wherein the vitamin Dis present in the conposition as
| a, 25-di hydroxy vitam n D3, or an anal ogue or derivative thereof. 4.
The conposition of claim1 or claim2, wherein the vitamn Dis present in
t he COprOSI ti pmas d. pT Ubfés\tm of |a 25 UI llyUI OXy" VR {II B3-or—as
precursor of @n—arato dertvative—pf—ta—2 Xy vitamn—153,
wherein the p'm‘w“‘r'ij lﬁlgteggunt,h hy-droky ‘v'ziam.,r"m cmi‘ ecurspr of an
anal ogue or deri \er@aﬁt mdmo'#dﬂqml hydr pxy vi THN\‘ITI*[QOF@/IHLT ahnl sed in
vivo to provide |a, 2Entrebadieniaseaei t ani n| D3_or _amNMEAPBefmbr derivative of

| &, 25- di hydr oxy vit anEncdi3detection 5. The| conposiNatdatected péranin 4, wherei n t he
precursor is ¢hol ecal Salresrella spp 6. The conpNgideiected pér WML m 1 or| claim
2, wherein the vitamdokbids RR2HRE | N | he conppstidetesred aér L gocal cifferol,

or a netabolifeE, anag,g‘g;’,ﬁo&rccd}%},vatl Ve[ There0iNot detected per tRE CONPOS| ti on of
any one of clarms—T 6, further conprising am of . - :




20

The claims defining the invention are as follows:

1. A liquid emulsion composition comprising vitamin D, or a salt thereof, in
an amount between about 5000IU and about 250,000IU per mL of the composition, sorbate
and benzoate.

2. The composition of claim 1, wherein the vitamin D, or a salt thereof, is
present in an amount between about 5000IU and about 100,000IU per mL of the
composition.

3. The composition of claim 1 or claim 2, wherein the vitamin D is present in
the composition as 1c,25-dihydroxy vitamin Ds, or an analogue or derivative thereof.

4, The composition of claim 1 or claim 2, wherein the vitamin D is present in
the composition as a precursor of 10,25-dihydroxy vitamin D3 or as a precursor of an
analogue or derivative of 1a,25-dihydroxy vitamin D3, wherein the precursor of 1a,25-
dihydroxy vitamin Dj or the precursor of an analogue or derivative of 1a,25-dihydroxy
vitamin Dj is metabolised in vivo to provide la,25-dihydroxy vitamin D; or an analogue or
derivative of 1a,25-dihydroxy vitamin D;.

5. The composition of claim 4, wherein the precursor is cholecalciferol.

6. The composition of claim 1 or claim 2, wherein the vitamin D is present in

the composition as ergocalciferol, or a metabolite, analogue or derivative thereof.

7. The composition of any one of claims 1 to 6, comprising an edible oil. |

8. The composition of claim 7, wherein the edible oil is a vegetable oil.

9. The composition of claim 8, wherein the vegetable oil is rice bran oil.

10. The composition of any one of claims 1 to 9, further comprising a
surfactant.

11. The composition of claim 10, wherein the surfactant is a natural gum or a
cellulosic gum.

12. The composition of any one of claims 1 to 11, wherein the ratio by mass of

the amount of benzoate present in the composition to the amount of sorbate present in the
composition is between about 1:1 and about 5:1.

13. The composition of any one of claims 1 to 12, wherein the sorbate is
potassium sorbate.

14. The composition of any one of claims 1 to 13, wherein the benzoate is
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sodium benzoate.

15. The composition of any one of claims 1 to 14, wherein the emulsion is an
oil-in-water emulsion or a water-in-oil emulsion.

16. The composition of any one of claims 1 to 15, further comprising flavours
and/or colours.

17. The composition of any one of claims 1 to 16, which is intended for oral
administration.

18. A liquid emulsion composition comprising: vitamin D in an amount
between about 10,000IU and 250,000IU per mL, water, an edible oil, a natural gum,
sorbate and benzoate.

19. The composition of claim 18, wherein the edible oil is present in an amount
between about 200 and 400 mg/mL, the natural gum is present in an amount between about
60 and 120 mg/mL, the sorbate is present in an amount between about 5 and 70 mg/mL,
the benzoate is present in an amount between about 10 and 140 mg/mL, with water making
up the remainder of the composition.

20. The composition of claim 19, wherein the edible oil is rice bran oil.

21. The composition of claim 20, wherein the natural gum is gum arabic.

22. A method for preparing a composition as defined in any one of claims 1 to
21, the method comprising:

a) admixing a surfactant and water to provide a surfactant/water mixture;

b) admixing vitamin D, or a salt thereof, and an oil to provide a vitamin D/oil

mixture;

¢) admixing the surfactant/water mixture and the vitamin D/oil mixture;

d) adding sorbate and benzoate to the mixture obtained following step c); and

e) adding water to the mixture obtained following step d).

23. The method of claim 22, comprising agitating the surfactant/water mixture.

24, The method of claim 22 or claim 23, wherein step b) comprises agitating the

vitamin D/oil mixture.

25. The method of any one of claims 22 to 24, wherein step ¢) comprises
admixing the vitamin D/oil mixture and the surfactant/water mixture under
homogenisation conditions.

26. The method of any one of claims 22 to 25, wherein step d) comprises
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adding sorbate, benzoate and water to the mixture obtained following step c).

27. The method of any one of claims 22 to 26, further comprising agitating the
mixture obtained following step €) until a homogeneous liquid is obtained.

28. The method of any one of claims 22 to 27, further comprising adding
sorbate and benzoate as part of step b).



