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TECHNI CAL FI ELD The present invention relates to substantially eh&@@pqmﬂted
‘functional ingredients, especially encapsul ated food functional
i.ngredients g a process for nmaking the sanme. BACKROUN THE

| NVENTI ON ﬂ”ﬁ@gﬁgﬁgl ingredients are often known in the prigkgﬁ#?y$%&%e
coated or encapsul ated. This is usually done to reduce adverse interaction
bet ween the ingredient and the product during incorporation, or, during
processing or storage of the product. It nmay al so be done to provide heat,
pH and/ ogmpRESEY SEL @S 6 (N QN EECAPSedEg on or coating is also done to
provi de —Ttontrolted or targeted rel ease of ‘the ingredient. Exanples of such
functional ingredients are perfunes, pignments, dyes, flavours, vitam ns and
food functional ingredients. Several nethods of coating or encapsul ation are
known in_th ({._These include physico-chem cal processes such as
interfaci§£§§5E§ieEl§%Eion, coacervation, phase separation from aqueous or
organi ¢ solvents, form ng neltable dispersions followed by coating and
solidification and nechanical processes that include spray drying and
vacuum cBhei pgeséent | nverpon ek tdbesthe swhsiagt ballyrengapaovlghedo

ith i cal . and_physi cal d break, d d i
Cond 1 | ORSED PR Lol H L | DR T R B intEe SORE S nEatH EAPRETRRSE o
coating. i BgPeSELNLHDSaND 12/ DO HFETL EPORARZ26H 3 Re same.

BACKROUND OF THE INVENTION

Funictjonal ingredients are often known in the prior art to be
coated or encapsulated. This is usually done to reduce adverse
interaction between the ingredient and the product during
incorporation, or, during processing or storage of the product.
It may also be done to provide heat, pH and/or moisture

resistance. Eﬁcapsulation or ceoating is also done to pfovide
controlled or targeted release of the ingredient. Examples of
such functional ingredients are perfumes, pigments, dyes,

flavoqgs, vitamins and food functional ingredients.

Several methods of coating or encapsulation are known in the
art. These include physico-chemical processes such as
interfacial polymerisation, coacervation, phase separation from
aqueous or organic sclvents, forming meltable dispersions
followed by coating and solidification and mechanical
processes that include spray drying and vacuum coating. It is
required that the coating be strong enocugh to withstand
chemical and physical abuse and yet break down under
appropriate conditions to release the functional ingredient

contained within the coating.



An extensive description of coating and encapsul ati on nethods is provided
in Mcrocapsul e Processing and Technol ogy, A Kondo, ed. and revised J. W
van.Val kenburg, Marcel Dekker , New York and Basel, 1979. 5 Coa3 {(jrsgP 7005
materials may be water-soluble or water-insoluble. Exanples of

wat er - solwbloene®waé i ngs i ncl ude cel lul ose, hydroxyethyl cebdutrR®m2ecigel atin,
casein, dextrin and carboxynethyl starch. Water-insoluble coating naterials
include 10 silicates, clays and al kaline earth netal salts of fatty acids.
However, it is often preferable to d?sperse the functional ingredient in a
core material, followed by coating or encapsulation of the core. A common
core maireexilensive gEsdmiptsiethieh a9R ngh@ndrercsrtlat an neshfidsper sed.
Exanpl es, of _suc

core,.nat eri r t hyi I l.os el atin. Porous,
i nor gaﬁisc Prater |eéjl sl,n .lgc.rqsc p%c@%n%é%%%?@i%*%v%%@%%én%'di sclosed in

the prikendar,t eab. GRIE y@iaiddlF.W lvapardliaiiicg, wWamidl edgani ¢ Negrpounds
i ke flavours and perfunmes and 20 reactive conpounds |i ke bl eaches, can be
di sper ¥eadk psidBased . poted- of the inorganic material and only becone
avai Labl e during use. Functional food ingredients such as iodine-containing
compounds 25 and vitamns are often added to food articles or preparations.
HoweveCoathiese rfduratiainalmdyodok | vy et ssillvbloarobevamest alrdsolubider certain
cooking conditions as wel | a% during storage.. For e aqPI
111

e1
i odi nel i9f Rf dGhuTRRE At PSSR TR R U L9%uce to el enent al
i odi ney Qi H ahd i : £8ence i agents (e.g.
spi ces }h@ggﬁé urt'l%ﬁ'lg:;;l cookil?Lgé):"‘?e' %}%gﬁﬁgﬁ/nére not %}é%l?lﬂgcir\q}gi | able to the
body i martexymeadsslarst d1orim tWa ther uindoksolle 30SEPROPSnaterials include

10 silicates, clays and alkaline earth metal salts of fatty acids.

However, it is often preferable to disperse the functional
ingredient in a core material, followed by coating or
encapsulation of the core. A common core material is a gel in

15 which the functional ingredient is dispersed. Examples of such
core materials are methyl cellulose and gelatin. Porous,
inorganic materials, e.g. silica and zeolites, have also been
disclosed in the prior art as core materials. In particular,
volatile organic compounds like flavours and perfumes and

20 reactive compounds like bleaches, can be dispersed inside the
pores of the inorganic material and only become available

during use,

Functional food ingredients such as iodine-containing compounds
25 and vitamins are often added to food articles or preparations.
However, these functional food ingredients can be unstable
under certain cooking conditions as well as during storage. For
example, iodine-containing compounds, such as potassium iodate,
reduce to elemental iodine in acidic pH and also in the
30 presence of reducing agents (e.g. spices used during coocking).
Thus they are not readily available to the body in the

necessary form to be utilised.



WO 02/ 080706 PCT/ EP02/ 02603 3 Ot her functional food ingredients, such as
i‘'ron conpounds and ol i gopeptides, when incorporated into food ?gqgaqmﬁions
‘often inpart an undesirable colour or undesirable sensory properties 5

ei ther durj ge or during use. It is therefore advant LI .t hey
Be e AEEHR b3

are encap§w rior to incorporation in order that they teract
with ot her conponents and adversely affect the organol eptic properties of
the food preparation or other ingredients. 10 US 4 671 963 di scl oses
foodstuffs coated with alkaline earth nmetal halts of stearic acid. The

wat er-i nsol ubl e coating helps to retain the original texture of the coated
food in the presence of noisture. Preferred exanples of such food stuffs 15
are cruftherf fvastiphslslichdastngeedipnpar sSuTheas| A&onc glogipemndsr andgnesi um
stearate.i.s _dissol.ved in hard f h pplied _to _the.cereal., The

ot oar at S PeYeRRE0Ee HlisPobbenThnPElrl BB Rr o ree e b Bl o

NDi St Ur @ mpastsShanunaeati rABle 200l Bukndraingaberhbl ENs:B222§ rdpkNt1823559
there are disclosed nethods to encapsul ate iodine-containing conpounds. It
is dPselished dnzing AuABABCoPTnELELNEl YSBanlbelgsEBereIMTEVi de a

protecti_v. tQet j,odi.ne; IRl C nd .a 54;@ .
encapsuFa 8@9% F?gglgg ggﬁ&bgk?n%gggggg?%ggﬁngggﬁgbgcég?%. %ga%ggg 630 645
di scl osesdear thelteshegngbi abhgianeoheophikhcothebstanpendimpersdd in a

matri x of at | east one core nateriil and a coath%. The oIeopHiIic mat eri al
i s vitamVeASELYEATTRET EBFeCREPBPIEPTES RTGBPTAAGSn&fbd EhdSeA from
cel lul Oi%e%%Qaitti%n?’grd%E ¥al {MGSeqakgiyic acid and its derivatives, sugar
and sugar “al cohols and glycerol. The coating material is water insoluble
10
US 4 671 963 discloses foodstuffs coated with alkaline earth
metal Salts of stearic acid. The water-insoluble coating helps
to retain the original texture of the coated food in the
presence of moisture. Preferred examples of such food stuffs
15 are crunchy foodstuffs such as cereal bars. The zinc, calcium
or magnesium stearate is dissolved in hard fat and then applied

to the cereal. The stearates may also be dusted on an oil-

containing cereal to provide a moisture resistant coating.

20 In Ind#an patents IN 182558 and IN 182559 there are disclosed
methods to encapsulate iodine-containing compounds. It is
disclosed that a number of materials can be used to provide a
protective coating to the iodine-containing compound and that
such encapsulated particles can be incorporated in common salt.

25
US 6 030 645 discloses particlés comprising an oleophilic
substance dispersed in a matrix of at least one core material
and a coating. The oleophilic material is vitamin A or E. The
core material is a gel and maybe chosen from cellulose and its

30 derivatives, alginic acid and its derivatives, sugar and sugar
alcohols and glycerol. The coating material is water insoluble

and comprises calcium silicate. Magnesium silicate, silicon



and conprises calciumsilicate. Magnesiumsilicate, silicon 3 0 SEP 2005 WO
02/ 080706 PCT/ EP02/ 02603 4 di oxi de, cal ci um or magnesi um st earfll EPdi5al so
‘be added to the coating. EP-A-675 194 discloses |iquid detergent

conposi t i Q%e§REi Sing 5 encapsul ated particles. The det erpepb2@6d3 ve is
adsor bed on a porous, hydrophobic material such as hydrophobic silica which

is then further coated with a hydrophobi c conmpound such as silicone oil. 10
W98/ 42818 di scl oses laundry functiodal ingredient particles for perfune
delivery and conprising a zeolite porous carrier core intermxed wth a

gl assy ddneapsyl add g unater i mgmds Tlim | st earpae tmal| glvat be - sdded| eo orhe

wat er - di spersi bl e conpound which can be selected from water-sol ubl e

pol ynelc®addibohydrat es, 15 cel | ul ose and waxes ampngst others. WD 97/ 48386
di scl oses a conpressed core tablet conprising a therapeutic dose of
diltiazem (the active ingredient), colloidal silica and nmagnesi um stearate.
20 y, IBP-ik- a&ll%oleldiskrbywwes hbiqhedt denergent ecangopltsensi comerigimgt i onal

i ngredi ents uch as potassiumigdate and vifamps when.incorporated into
{600 SpraTes e RAR TSR | o Pe SFEREERRE  REEDuEentr ARFORSroRvan | ot
during pdhage IR QShaSi € 0kt 881 a BUSich UASt hpaabphBBl edkent 6a awki dher ef ore
not reddily or reliably available to the body foll ow ng consunption of food

arti cl dss cdmmi finghehesrak@dvini e capbydrepbabist fespousddsuah cadnect i on
W th fooquOIErqgagations do not ensure that the coating is heat, noisture
and pH3estSTAnt%wnd that the encapsul ated functional

10 W098/42818 discloses laundry functional ingredient particles
for perfume delivery and comprising a zeolite porous carrier
core intermixed with a glassy encapsulating material which is a
partially water-soluble or water-dispersible compound which can
be selected from water-soluble polymers, carbohydrates,

15 cellulose and waxes amongst others.

WO 97/48386 discloses a compressed core tablet comprising a
therapeutic dose of diltiazem (the active ingredient),
colloidal silica and magnesium stearate.
20 ”
It is also well known that heat, moisture and pH sensitive
functional ingredients (such as potassium iodate and vitamins)
when incorporated into food preparations are substantially
reduced in concentration, or even lost, during storage and/or
25 cooking. Such functional ingredients are therefore not readily
or reliably available to the body following consumption of food

articles containing them.

Known encapsulation methods used in connection with food

30 preparations do not ensure that the coating is heat, moisture
and pH resistant and that the encapsulated functional
ingredients are readily available to the body to a satisfactory

extent.



ingredients are readily available to the body to a satisfactory extent.
30SEP2005 WD 02/ 080706 PCT/ EP02/ 02603 5 Accordingly, there is a3re$tP 105
"provide functional ingredients which can be incorporated into food
preparations and which are sufficiently stable so that th eadily
utilised BVOPH@mngibody to a satisfactory extent after con?ﬁﬁ&?ﬁgﬁgog
Additionally, certain functional ingredients such as iron- containing
conpounds and ol i gopepti des are knownsto adversely affect the organol eptic
properties of foods. This can be 10 attributed to interaction of the
functional ingredients with other conponents present in the food. Hence,
there is a need to provide such ingredients which do not inpart an

undesi r ablcerdiobdy;, thexrdds raieeds gis prpvidepdunicéd onelt hagreddent s
preparatiqn either durin reparat.i Qqn, sStorage or_during_use.,15, The present
P vent | U LCEEIEEn BeadRrETRtE S5 e S0P R SPaFaranen. PORe B RERy.
SUMVARY Q¥ £ EldG e NYENERGN 1 2B 3t A8 e, TainPides ivealdy 150und 1tilkal bherakove

probl ens can be addressed, according to the present invention, by

fr ee- Bl bmidyy topar seties astpn XYY afif @ et i8r-ous core material in
whi ch a water soluble functional ingredient is inpregnated and 25 ii) a

wat er insol uble, heat stable outer coating which conprises one or nore

mul ti valrgiati vieinall 193l tcerafa fratffuncadiaml  iHa et sc gachngsbrieaks down
during the digestion process to release the functional ingredient_and nake
it bio- CAVEAIRENG COMRPEFORND Pid RIS Frrep PO h Ot RV eFE6e¥ss can

be affect the organoleptic properties cof foods. This can be

10 attributed to’interaction of the functional ingredients with
other comﬁonents present in the food. Hence, there is a need to
provide such ingredients which do not impart an undesirable
colour or undesirable sensory properties to the food
preparation either during preparation, storage or during use.

15
The present invention seeks to address one or more of the

aforementioned problems.

SUMMARY OF THE INVENTION

20 #
We have surprisingly found that the above problems can be
addressed, according to the present invention, by free-flowing
particles comprising i) an inorganic, porous core material in
which a water soluble functional ingredient is impregnated and

25 1ii) a water insoluble, heat stable outer coating which
comprises one or more multivalent metal salts of fatty acids.
The outer coating breaks down during the digestion process to
release the functional ingredient and make it bio-available to
the body. The particles prepared by this process can be

30 incorporated in food articles or preparations.



30 incorporated in food articles or preparations. WO 02/080706 6 30SEP2005
PCT/ EPO2/ 02603 Thus the present invention provides novel encapsul ated
"particles conprising functional ingredients, especially for use3 Ui§EPfad

prepar ati Qg g2/f%0¥¥ have al so found that these particles capchapgddesody the
process described herein to nmake stabl e, encapsul ated particles that break

down only at a low pH Functional ingredients that are unstable during
storage and 10 use, or those that ifteract unfavourably with other food
conponents, can be suitably encapsul ated using the process of the invention.
Thus actousi figet prébenti isteaspentpobvidesi mveali enchpsudaked 15 provided a
substantial | y_encapsul ated food additjve icle conprisi ) an

C artl 31 Ng: a
i nor ganPe* - hot 88 sCeBPEL £ ANGhF ERCHHE D Be ?%Fssoﬁﬁaﬁélaﬁ-gﬁcﬁpa’naﬁe

i ngredi ept goa4eiaRLEgPaLed, and b) a hydrophobic, water-insol uble outer
coating ﬁaﬁ?ng g %g neFt%ng poi nt of greater than 100C and conpri sing one or
nore nultivalent netal salts of fatty acids of chain |length not | ess than

8. Accoy. di to the second aspect of the inyention, there i provi ded a
procé%s&?oﬂ%ﬁ?eéiﬁﬁs ane aFﬁ?Qeﬁ%3%%U?%EEHC¥%%d?38dPFiW@ aﬁ?iggﬁé, the
processpe88PE5ShRgcH Bt BREeOh: t8)mdRE NERELRE | BREAERAN 8de60pa rRY Addi Ng an
aqueous solution of a water-soluble functional ingredient to an inorganic,

porous thak hueaki dpwsuehlyhat &héowdbHiti on does not 30 occupy nore than 80%
of the pore volunme of the porous core

Functional ingredients that are unstable during storage and
10 use, or those that interact unfavourably with other food
componenté, can be suitably encapsulated using the process of

the inwvention.

Thus according to the first aspect of the invention there is

15 provided a substantially encapsulated food additive particle
comprising:
a) an inorganic, porous core in which one or more water-soluble
functional ingredients are impregnated, and
b) a hydrophobic, water-insoluble outer coating having a

20 meltings point of greater than 100°C and comprising one or more
multivalent metal salts of fatty acids of chain length not less

than 8.

According to the second aspect of the invention, there is
25 provided a process to make substantially encapsulated food
additive particles, the procesé comprising the steps of:
a) forming an impregnated core by adding an aqueous solution of
a water-socluble functional ingredient to an inorganic,
porous core material such that the solution does not
30 occupy more than 90% of the pore volume of the porous core
material, and

b) optionally drying the impregnated core, and



material, and b) optionally drying the inpregnated core, and 3 0 S E P 2005
WO 02/ 080706 PCT/ EP02/ 02603 7 c) forming a hydrophobic, water-ih8dEREIR
*outer coating of one or nore nmultivalent nmetal salts of a fatty acid of

chain length ss than 8 on the inpregnated core and j
coating hggoﬁgﬁgpkgng point of greater than 5 100C. Accor ingﬁPgm%ﬁ?hird

aspect of the invention, there is provided a synergistically fortified food
article conprising the substantially7encapsul ated food additive particle of
the 10 invention. A particularly preferred. fortified food article is

fortified -rommmingald MiGpHaWild)ewaterpringeiublie substanbhalhy of
encapsul ated food additive particle of the invention with 15 potassium
i odat e or poPassicIMTicad dBlldd veHenkafetadolsgdte ofuactrbhl acagr edi ent .

Exanpl es of ter-sol uhle fuyngti L ngredi S. Lodine- t ai.ni ng
conmpounds, i \l’,\%r?-léloﬁte |glr%'|hn§1 Ot:tocr%ﬁg%g"&ax\ﬁ%t 3% ﬁ'?‘% lﬁ‘ggeggrgg? gnglggg ghg

ol i gopept i desshekhd rpreeredodtiventiaen shaglitiecadvantagé atreprevi dhag one or
nmore of the followi ng: a) stability during processing, storage and use of
funct Sonal 2%G Rgredi ents incorporated into food preparations, b) stability
of functional ingredients in the presence of reducing agents, c) noisture,
heat and pH resistance of functional ingredients, and/or 30 d) break down
of the qaatdrmigref tdhe ivhient iaspedat tdfe tdiegastvieneion, there is provided

a synergistically fortified food article comprising the
substantially encapsulated food additive particle of the

10 invention.

A particularly preferred fortified food article is fortified
common salt which further comprises the substantially
encapsulated food additive particle of the invention with

15 potassium iodate or potassium iodide as the water-soluble

functional ingredient.

Examples of water-soluble functional ingredients are iodine-
containing compounds, iron-containing compounds, Vitamin C,

20 caroteaoids and oligopeptides.

The present invention has the advantage of providing one or
more of the following:
a) stability during processing, storage and use of functional
25 ingredients incorporated into food preparations,
b} stability of functional ingredients in the presence of
reducing agents,
c) moisture, heat and pH resistance of functional ingredients,
and/or
30 d) break down of the coating of the invention in the digestive
system to make functional ingredients incorporated in food
preparations more easily available to the body for bio-

absorption.



systemto make functional ingredients incorporated in food preparations
nmore easily available to the body for bio absorption. 3 0 SEP 2DOSEP\MDS
'02/ 080706 PCT/ EP02/ 02603 8 The encapsul ated particle of the invention also

i sol at es th@ o2/080764 1 onal ingredi ent from ot her conponents ofcibr2io269
preparation and thereby significantly inproves the organoleptic 5 properties
of the food conpared to that achieved with the use of the sane

non- encapsul at ed functi onal Lngredieﬁt. Except in the operating and
conparati ve exanples, or where otherwise explicitly indicated, all nunbers
in this description 10 indicating anounts of material or conditions of

i hysij ' f i [ b d d
s o ThedEBe iRl ab A PELLEELE af AL BioRET G, oYEE Fekakl P cpgnder st o0
ot her wi sen&pechiil edngtda DETAI £ibn DEQGRE PFIdipo REnT EEcENVENTIFQ¥aFor ms of this

invention, including preferred and optional features, and materials which
may be RERBATHFIPRneRdbEheHpRY uSEBRLT HCYRehY et MREPERE. the orgrheleptiar

"enc tiel ey _.a e j f t - u nti.al
encag£3#%€%§9¥g§% ggd???vgoﬁgrg?c %P%$ %ﬁeﬁﬁg%vgﬁb?%ﬁ?82g§%%Ekg%cg%guIated
parti clef Thheenaapsubat edcpastl et ed conpet sesabnéngredneati.uncti onal
ingredients that are dispersed (inpregnated) in an inorganic, porous core.
The porous core is preferably hydrophilic in nature. 30

Except in the operating and comparative examples, or where
otherwise explicitly indicated, all numbers in this description
10 indicating amounts of material or conditions of reaction,
physical properties of materials and/or use are to be
understood as modified by the word “about.” All amounts are by

weight, unless otherwise specified.

15 DETAILED DESCRIPTION OF THE INVENTION

Forms of this invention, including preferred and optional
features, and materials which may be used, will now be
discussed in greater detail.

20 ¢
The term “encapsulated particle” as used herein refers to the
substantially encapsulated food additive particle of the

invention.

25 The encapsulated particle

The encapsulated particle comprises one or more functional
ingredients that are dispersed (impregnated) in an inorganic,
porous core. The porous core is preferably hydrophilic in
nature.

30 |
The inorganic porous core is referred to hereinafter as the

porous core and the porous core comprising one or more



The inorganic porous core is referred to hereinafter as the porous core and
the porous core conprising one or nore 3 0 SEP 2005 WD 02/ 08070

- PCT/ EPC2/ 02603 9 functional ingredients is referred to hereinaf eQSQEZWhe

i npr egnated cor The i npregnated core is further coated w .more 5
mul ti val enwoncﬁfﬂgqm%al ts of fatty acids (referred to hereina (?ré?l;bgg]%t{o e outer
coating). The inorganic porous core and the outer coating are preferably
present in a weight ratio of from11:9.1 to 1:10, nore preferably of from
1:0.2 to 1:5 and nost preferably of from1:0.2 to 1:3. 10 It is essential

t hat t her@ud©f orfelatiindG- o3 Reitantiisaref e raneh psl IRhesi AdE i€t ed core. The
particle size of the encapsul ated particle is preferably 15 fromO0.1 to 100
m cron, hopeegnratiesd fifivefrom 0.5 to 80 micron and nost preferably from1 to
50 micron. Process of coating or encapsul ati on The porous core is

i npregnated with one or nore water-soluble 20 functional ingredients by
addi ng athaquestisgrendd icdreof itshefurfulret iansded ngiddi@n oo wdwee i nor gani c
porous material. A preferable nethod of addition is by spraying on the

aqueous mab¥iitdkntor mehpladdili iAF P9 FREFTTRY Owder of the
| nor gaNi o PR gHS T 1Al 0% Tod i BHHS TRl G ddRlad e SaMSANISAL Ut on of

the functrion I ngredi ent be added in-a gr ner to the inorganic,
por ous nahértld dwegpr evoattirgyglengraifiicamiolfly thee sewt gimi &, ve pgitousatniat eri al .
The aqueggsfgggL¥j§ﬂLqg?%@f%%I%gréngfégg¥gkly of from 1:0.2 to 1:5 and
most preferably of from 1:0.2 to 1:3.
10 '
It is essential that the outer coating substantially

encapsulates the impregnated core.

The particle size of the encapsulated particle is preferably
15 from 0.1 to 100 micron, more preferably from 0.5 to 80 micron

and most preferably from 1 to 50 micron.

Process of coating or encapsulation

The porous core is impregnated with one or more water-soluble
20 functf%nal ingredients by adding an aqueous solution of the
functional ingredient to the inorganic porous material. A
preferable method of addition is by spraying on the aqueous
gsolution or, by adding it drop-wise to a stirred powder of the
inorganic, porous material.
25
It is preferable that the aqueous solution of the functional
ingredient be added in a gradual manner to the inorganic,
porous material to prevent agglomeration of the inorganic,
porous material. The aqueous solution occupies not more than
30 30% of the pore volume of the core material during the

Preparation method. The occupied pore volume may reduce with



30 90% of the pore volume of the core material during the preparation
met hod. The occupi ed pore volume may reduce with 3 0 SEP 2005 WPUOFEPOR/06
'PCT/ EPO2/ 02603 10 tine, for exanple, when water is renoved by drying or by

t reat ment wih b3osdsdsui t abl e sol vent. The i npregnated core naypchgpapbicanal |y
dried to renove water 5 fromthe pores. Water can al so be renoved fromthe

pores by dispersing the inpregnated core in a solvent in which water is

sol ubl e but the functional ingredienttlis insoluble. The inpregnated core
that is formed needs to be further coated 10 with the one or nore

mul ti vat emé, nedbal exahpieof whaht yaaeirddis Theovedt biygdegdnke opr byi ded by

sever al nethods for exanp s d scrlbed below. A preferred nethod to

obt ai n ?ﬁ%aEBQFanlFE FOSPFF§P £AdEXHENEL5 i npregnated core to a nixture of
a multivalent nmetal hydroxide, a nultivalent netal halide and a suitable
solvent. A nelt of one or nore fatty acids of chain Iength of not |ess than
8 is thka adpedgnateﬂisombxmayehﬁocgad@naﬂéytHeiw@tep mesotebivaterout er

coating_of th ng nated core. The o ter coatln is 2 forned#E& t he
i n- S|?u QWeFQFl -t Het&fe C6° §Fm§§FFs oM 3t PEEFdSYand

preC'p'&§§?QﬂsEH§rﬁﬁé a1 EB%nh%EHBQﬁ&%EQn @OR1vERR 39 weRlkncaathe sgnoved
by any suitabl e et hod a?ter formation of the coating. It is essential

accordlaglublehbgt phef Enned imbilod navediens gl dhsodabdiext ure of the
mul tival ent 25 nmetal hydroxide, nmultivalent netal halide and the solvent is
in the range of from8 to 10.5. Wthout being limted by theory, it is

bel i eveghkhainpkBysiabel§ ebreg thaitnace Framed acedlsAitt Hae furedel edagkruct ure
of the inpregnated core. More preferably the pHis in the range of from9

to 1b05wakb Rbst opeePsr BBy oftultivalent metal salts of fatty acids.

The coating can be provided by several methods, for example, as

described below.

A preferred method to obtain the coating is to first add the

15 impregnated core to a mixture of a multivalent metal hydroxide,
a multivalent metal halide and a suitable solvent. A melt of
one or more fatty acids of chain length of not less than 8 is
then added to this mixture to generate the water insoluble,
outer coating of the impregnated core. The outer coating is

20 formed sby the in-situ generation of the one or more metal salts
of fatty acids and precipitation thereof on the impregnated
core. The solvent can be removed by any suitable method after
formation of the coating. It 1is essential according to this
preferred method that the pH of the mixture of the multivalent

25 metal hydroxide, multivalent metal halide and the solvent is in
the range of from 8 to 10.5. Without being limited by theory,
it is believed that this buffering is necessary to retain the
reqgquired structure of the impregnated core. More preferably the
pH is in the range of from 9 to 10.5 and most preferably of

30 from 9.9 to 10.3.



30 from9.9 to 10.3. 30SEP2005 WO 02/ 080706 PCT/ EP02/ 02603 11 Cal ci um and
magnesi um hydroxi de are especially preferred nultivalent netal Qﬁgﬁqm'des.
"Cal ci um and magnesi um chl orides are especially preferred nultié | ent t al

hal i des. T, jvalent netal halide is preferably prese I unt of
5 iy g

5 from 35 y weight of the multivalent netal hydrox

preferably of from39 to 42% by wei ght of the alkaline earth hydroxide. The
sol vent shoul d have a noderate dielegtiric constant, should 10 not dissolve
the functional ingredient present in the inpregnated core and should

sol ubi | i-sq Lilig halt MadhkdiumEngaRbeI def asdCRspabYENT§ BrerLir&s chain

al cohols. Ethanol is Tan especially preferred solven?.§15 Wt hout bei ng
| i mitedmoyttivedept wmetied bylrewddeshatCatlifeumsahdemaganabheschlesbdeati on of

the fatty acid as | I _as .of _ t.he npetal .hydroxid esul.ting.n the formation
of the Pé?tfsPﬁg?afgglPFefﬁrFﬁda ty ﬁggﬂeé2088§§? bﬁilgﬁﬁreahﬁted core is
added t @A tiWaikHt emetalih@anilel Val et ferbal yhypdegshdeinnuht analgpt opet al
hal i de and solvent and stirred. This dispersion is then added to a nelt of

one of M@ Batty BERAPY Meightr eduithed mudsd vehentningtal ehpdreshdenuousl y
stirred, E-ep%%?%%%ﬁé%f%f?%r%ﬂ?3%5tEPﬁ5%'%g ﬁ%ﬁ%ﬁ&? Sy EOgEEQIZQ , hore

preferaﬂF@ f hé 'm Xi'ng tine i critical, preferably the
time isealrth @gdkok@dei.nutes. In-situ precipitation of the fatty acid
salt(s) takes place on the inpregnated core to give substantially

encapsul ated particles. 30

The solvent should have a moderate dielectric constant, should
10 not dissolve the functional ingredient present in the

impregnatéd core and should solubilise the fatty acid.

Examples of such solvents are C;-Cg chain alcochols. Ethanol is

an especially preferred solvent.

15 Without being limited by theory, it is believed that the
solvent enables dissociation of the fatty acid as well as of
the metal hydroxide resulting in the formation of the fatty

acid salt.

20 In a typical process, the impregnated core is added to a
mixture of the multivalent metal hydroxide, multivalent metal
halide and solvent and stirred. This dispersion is then added
to a melt of one or more fatty acids. It is required that the
mixture be continucusly stirred. The temperature of the

25 reaction mixture is from 60-75°C, more preferably from €5-75°C.
The mixing time is not critical, but preferably the time is at
least 10 minutes. In-situ precipitation of the fatty acid
salt(s) takes place on the impregnated core to give
substantially encapsulated particles.

30
The solvent can be removed by any conventional process of

drying or evaporation and can be recycled.



The sol vent can be renpved by any conventional process of drying or
evaporation and can be recycled. 3 0 SEP 2005 WD 02/ 080706 PCT/ FRGEPORH03 12
It is known in the art that conplete encapsul ati on does not generally take
pl ace. Theyemkeas of the invention thus provides for subptamponbzeos
encapsul ation of the porous core. 5 Functional ingredients The anount of
the functional ingredient in the porous core is preferably from0.1 to 60%
by wei ght of the weight of the pordids core, nore preferably from1l to 30%
nost preferably 10 from5 to 20% The functional ingredient is present in
the pores of the inorganic, porous material. 15 Wen the functi onal

ingredient, is an iodine- contauggyg c%ﬁfound it is freferably chosen from
al kal i Fetlf kndd drhe jat ~ Sh% SRIRRTsEAt PR adeefinmPbdat e and

pot assi r r : R )5
gg}% %gl Swa%&% &I egnd hereaf arer e&nc_eqﬁ&éxytﬂsﬁ EhLe

lron c r encapsulatlon I nclude ferrous sulphate, ferrous
gl ucongte>ainikd éommb&umta:teel anaupdulasr ion orf drliegpexcdds coopeexes such as
ferrqus sul phate-glycine. Vitamin C and its precursors, carotenoids and
oligébeptides are 25 also suitable water-soluble functional ingredients
that can be encapsulated by the process of the invention. Peptides

cont ai rH 1 0 acids are called oligopeptides. The porous
core 30 The porous core is inorganic, water insoluble and hydrophilic in
nat ur e.The amowioseh tshe hf bt ionsl aveyagt gor eini Bhetpeoross core is

preferably from 0.1 to 60% by weight of the weight of the

porous core, more preferably from 1 to 30%, most preferably
10 from 5 to 20%.

The functional ingredient is present in the pores of the

inorganic, porous material.

15 When the functional ingredient is an iodine-containing
compound, it is preferably chosen from alkali metal iodides oxr
iodates or mixtures thereof. Potassium icdate and potassium
iodide and mixtures therecf are especially preferred.

P

20 Iron compounds suitable for encapsulation include ferrous

sulphate, ferrous gluconate and ferrocus fumarate as well as

iron-amino acid complexes such as ferrous sulphate-glycine.

Vitamin C and its precursors, carotenoids and oligopeptides are
25 also suitable water-soluble functional ingredients that can be
encapsulated by the process of the invention. Peptides

containing fewer than 10 amino acids are called oligopeptides.

The porous core

30 The porous core is inorganic, water inscluble and hydrophilic
in nature. It is chosen such that its average pore diameter is

greater than that of the hydrated sphere of the functional



greater than that of the hydrated sphere of the functional 3 0 SEP 2005 WO
02/ Q80706 PCT/ EP02/ 02603 13 ingredient or its dissociated ion. TQF Sgﬁ?
volune is large enough to contain the aqueous sol ution of functio% 005

ingredientggnﬁgggﬁgforous core is preferably nmade fron1nateﬁéﬁgpﬁﬁ%§ﬁted

from one silica, silicates and al um no-silicates: is the
preferred material and is preferably present in the form of anorphous
silica. Silicates include the alkaliigetal and alkaline earth netal
silicates. Alum no-silicates include 10 zeolites. Anorphous silica is an

especi a'ihgrea%ﬁersg ¢eLeq; SBbeLhekq {Bﬁ.p@rol&i gbeesSi-zguntk &@elhggégani c

porous core is preferably of fromO.1 to 50 mcron, nore preferably of from

0.2 to 2boGFhntor oontabsttheetguabliy sobut o8 ©6 fOngidroml The pore

di aneter., of the pores of the porous core is preferably in the range of from
0.1 to S88TRALSA5Pe preferably of from0.4 to 100 nm rnost preferably of
from0.5 to 50 nm 20 t The pore volune of the porous core is preferably
from2 to 5.5 m/g, nore preferably from2.5 to 2.8 m/g. The outer coating
25 Thé Gheeporousi aAgriesihyprephodbty wader framomaberiadd skdsciedméicpimng

[ h <1 4N : i i . .
il i vaPER SholdE oAt St & {41 Ey<SEEH BRICALP R APeRH RO o6d REn B.

ts of "a'fa aci arn h ot

More prefsetabl prefberedt @atepaki ngnilsist hpragkirbpalepre@ngl inakhe
especially cal ciumor magnesium of 30 one or nore of stearic, palnmtic and
nyri sti €ox8y @ RESTPhpRaf 8l abr3 -t RdldGRERSCARFILHESCEREr Pd&@lihaetalci um sal t
of y

and alkaline earth metal silicates. Alumino-silicates include
10 zeolites. Amorphous silica is an especially preferred core
material.
1
The particle size of the inorganic porous core is preferably of
from 0.1 to 50 micron, more preferably of from 0.2 to 25

15 micron, most preferably from 0.5 to 10 micron.

The pore diameter of the pores of the porous core is preferably
in the range of from 0.1 to 500 nm, more preferably of from 0.4
to 100 nm, most preferably of from 0.5 to 50 nm.

20 "
The pore wvolume of the porous core is preferably from 2 to 5.5

ml/g, more preferably from 2.5 to 2.8 ml/g.

The outer coating

25 The outer coating is hydrophobic, water insoluble and has a
melting point greater than 100°C. The outer coating comprises
one or more multivalent metal salts of a fatty acid of chain
length not less than 8. More preferably, the outer coating is

. the multivalent metal salt, especially calcium or magnesium, of
30 one or more of stearic, palmitic and myristic acid. Most

preferably the outer coating comprises the calcium salt of

stearic acid.



stearic acid. 3 0 S E P 2005 WD 02/080706 PCT/ EPO2/ 02603 14 \Wen a m xture
of fatty acids is used, any ratio of the individual fatty acids ﬁﬁﬂﬁpﬁ used -
‘Wi thout affecting the stability and the water insoluble nature é e ghter

| ayer, praoyb@edsd:te melting point of the outer coating is gpepkffobdtdn S
100C. The thickness of the outer layer is preferably of from0.003 mcron
to 1 mcron, nore preferably of fromO0.01 mcron to 0.8 m cron, nost
preferably of from0.1 to 0.5 micron.14l0 The outer coating is stable at pH
4.0 and above. The pH in the stomach typically varies from0.9 to 3.0. Thus
t he coaheg of maRturgefedaensapsiidd ad funrd addid i ver pardd cdige 15 will break
down during the digestive process and the functional _ingredient(s) wll be
r el easednAAyEOURE %@It(tfﬁ’sa@éld@. it Qi disad onttdctther el particle

into a Bg%%iﬁ&.ttércgﬁd Ehe sacapsul o%%(ﬁaiffép t‘[‘lé:éLg%é)fOE hél?éé O”éfdﬁa‘l% Tkl be added

to food articles (preparations I'es such cl‘es ‘i ncl ude
salt, bevewddes, thleouwe litnelgugioigitwmregattifd auterf randt ing ces, greaieaalthaat C.
The invention is further illustrated by the follow ng non 25 [imting
exanpPedP% f-which parts and percentages are by weight unless otherw se
specified. Further exanples within the scope of the present invention wll
be apparent to the person skilled in the art. 30 30SEP2005 WD 02/ 080706
PCT/ EPOZTh@2 @03 ckness of the outer layer is preferably of from 0.003

micron to 1 micron, more preferably of from 0.01 micron to 0.8
micron, most preferably of from 0.1 to 0.5 micron.
10 ‘
The outer’coating is stable at pH 4.0 and above,
|
The pH in the stomach typically varies from 0.9 to 3.0. Thus
the coating of an ingested encapsulated food additive particle
15 will break down during the digestive process and the functional

ingredient (s) will be released from the porous core.

Incorporation of the encapsulated particle into a food article

The encapsulated particle of the invention can be added to food
20 articles (preparations). Examples of such food articles include
salt, beverages, flour including wheat flour, fruit juices,

cereals etc.

The invention is further illustrated by the following non-

25 limiting examples, in which parts and percentages are by weight
unless otherwise specified. Further examples within the scope
of the present invention will be apparent to the person skilled

in the art.

30



15 EXAMPLES Conparative Exanple A 18 ml of an aqueous sol ution of potassium
iodate (ex E. Merck 5 (1) Ltd.) was added slowly to log of dry precipitated
silica (ex Madhu Silica Pvt. Ltd., India) at 25C with continuou []ﬁifmﬁing
for 30 mnutes. The inpregnated core was recovered as a dry powder at the
end of thigoRhResRe: The average particle diameter was detigmesdy Zeiss
m cr oscope ané was found to be 10 4-15 micron. The total iodate content was
determ ned by iodonetry and was found to be 8% by weight (with respect to
silica) . Conparative Exanple B 15 8gsof potassiumiodate was added to a

m xture of nolten stearic and palmtic acid (ex Loba Chem e, Mnbai,

I ndi a) . plAgpteisght ratio of the stearic acid: palmtic acid was 55:45. The
nolten —fatty acid was maintained at 75 C. The m xture was stirred and
subsequent|ly cool ed down to | aboratory tenperature. The 20 average particle
di anet er,_as de%ernigfd bé ZEiss M croscope was found to be 50-200 m cron
and the =5 X was 8% by weight (with respect to cal cium
stearatap a3 @€t ehMapeeddy sdelel bt PotsriRie ibdatecdss EorMpereparing
t'he encapsul ated particle a. _Method of preparing the inpregnated core 30 18

n of SarfIdqdscus deisurcerdoflpatlas fiuhlico@ft drnyeprecimifteked( FH1LEE. ) was
added sl r r of m tq,8 ol ed silica
2cdod, S RLNGBSE! aterl ool LT ey 80,06, BBREL bl
PCT/ EPOZ:Q26Q03glGor 30 minutes. The impregnated core was recovered as

a dry powder at the end of this process. The average particle

diameter was determined by Zeiss microscope and was found to be

10 4-15 micron. The total icdate content was determined by
iodometry and was found to be 8% by weight (with respect to

silicd).

Comparative Example B

15 8g of potassium iodate was added to a mixture of molten stearic
and palmitic acid (ex Loba Chemie, Mumbai, India). The weight
ratio of the stearic acid: palmitic acid was 55:45. The molten
fatty acid was maintained at 75 °C. The mixture was stirred and

subsequently cooled down to laboratory temperature. The

20 averag® particle diameter as determined by Zeiss Microscope was
found to be 50-200 micron and the total iodate content was 8%
by weight (with respect to calcium stearate) as determined by

iodomtery.

25 Example 1

Process for preparing the encapsulated particle

a. Method of preparing the impregnated core

30 18 ml of an aqueous solution of potassium iocdate (ex E. Merck
(I) Ltd.) was added slowly over a period of 30 minutes to 8g of
dry precipitated silica (ex Madhu Silica Pvt. Ltd., India) at



25C. The m xture was continuously stirred during the addition. The

i npregnated core was recovered as a dry powder at the end of tiﬁ@sgﬁ?ﬁgss.
‘5 b. Method for preparing the encapsul ated particle 2.15g. of c i"tm
chloride wa® @dgedst 0 ethanol to forma honbgeneous sol utigrrEpdRleS6030! Ut i on
was further added to an ethanolic dispersion of calcium hydroxide. The pH
of the 10 stirred m xture was 10.3. The KI03 containing inpregnated core

was added to the ethanolic dispersions There was no significant change in
pH. The et hanolic dispersion conprising the inpregnated core was 15 poured
into 24g 59t Mphkenigt8REi Gadndonal Mibli€1 MChEli £L43LabR: ferhe, adlbabn .
India). The ratio of the stearic acid: palmtic acid was 55:45. The m xture
was nai M daprgonated aedec¥as Aecesryest per ed drt PRsiesulsde dlienteind cool ed
down to ratQry tenperature. The excess ethanol was renoved by 20
fiItratfg%iﬁgﬁ%%%ﬁ%§5§UIated particle was obtained as a free flow ng powder
with an average particle dianeter is 5 mcron. The total iodate content was
3.3% by weight in the encapsulated particle. 25 Stability in water at room
t enpePatir dleddtphdiat Ry ReFFagattiice encrreudedsd ey t6ickehe encapsul at ed
particle in water and its ability to retain the iodate was determned. In
the first test, the nmaterial of Exanple 1 was stirred in 30 water for 30

m nut es.2 . Ttgy dicspeadicdimmah lichaidef imatse addednd ot et hammintt coff qrat @assi um i odat e

inthe filtrate was d%teﬁgkng%@gé.é§qg%géér 665E&%t%%90edure was repeated

for ConpRdsheBeama KOSEIRRS BETAEP02/ 02603
17 ethanolic dispersion of calcium hydroxide. The pH of the

10 stirred mixture was 10.3. The KIO; containing impregnated core
was added to the ethanolic dispersion. There was no

significant change in pH.

The ethanolic dispersion comprising the impregnated core was

15 poured into 24g of molten stearic and palmitic acid (ex Loba
Chemie, Mumbai, India). The ratio of the stearic acid: palmitic
acid was 55:45. The mixture was maintained at 75 °C and
continuously stirred. It was subsequently cooled down to
laboratory temperature. The excess ethanol was removed by

20 filtrafion. The encapsulated particle wag obtained as a free
flowing powder with an average particle diameter is 5 micron.
The total icdate content was 3.3% by weight in the encapsulated

particle.

25 Stability in water at room temperature and boiling temperature.

The stability of the encapsulated particle in water and its

ability to retain the iodate was determined.

In the first test, the material of Example 1 was stirred in

30 water for 30 minutes. The dispersion was then filtered and the
amount of potassium iodate in the filtrate was determined by
iodometry. The procedure was repeated for Comparative Examples

A and B.



Il In the second test, the material of Exanple 1 was dispersed in water and
the .tenperature of the water was raised to boiling tenperature. 3‘[&1&&'}1)@05 I ng
was continued for 30 mnutes. The dispersion was then filtered and the
anount of POt #Sesbsd 1 odate 5 in the filtrate was detern nedpBy/Ep@HARERtry.
The procedure was repeated for Conparative Exanples A and B. The potassium
|l odate retained in the particle is expressed as follows: 10 % i odate
retained by the particle (ltotall _afilterate) / '"total X 100 where 'tota
is the total iodate content in the particle and 15 Ifilterate is the iodate

content i e vt (ddder did tialdanl He hesls s dPsdabie 1.

Table 1 : Potassiumiodate retention Exanple%iodate retained in the
particl ewgfamatand (tReont smpera{Be |dihg MRemadren wras tesipescht ue o RDONB2520

Exanpl e 18989 20 The data in .Table 1 shows that. npsi.of.the iodate is

r et ai nedt%‘i}p%?ztnﬁr? he'ﬂ.é%?ﬁ%%&ujl%q e Harti e’ o %%S}ionv%ln?‘f on 2@?% Stability
The st abjlperofon heaPatiiés! £ Vs StRIdrivIed dmsait coPkbdga gt umSicaags ti ons
as well as in stomach pH conditions. For determning stability in cooking pH

condi t5 ohbs, théef i hiprate avasfdesanpined s eiupised The REREEHREE tWesS pH of
the 305EF§89§Eed for Comparative Examples A and B.

The potassium iodate retained in the particle is expressed as
follows:

10
% iodate retained by the particle =

(Imtall - Ifilterat:e)/ Itotal X 100

where Iioea1 18 the total iodate content in the particle and
15 Ifjicerate 18 the iodate content in the water (after filtration).

The results are shown in Table 1.

Table 1 : Potassium icdate retention

O,

Example % iodate retained in the particle

“ Water (Room | Water (Boiling
Temperature) | temperature)

A 0 0
B 25 20
Example 1 89 89

20 The data in Table 1 shows that most of the iodate is retained

by using the encapsulated particle of the invention.

Acid Stability

The stability of the particle was determined under cooking pH
25 conditions as well as in stomach pH conditions.
For determining stability in cooking pH conditions, the

material of Example 1 was dispersed in water and the pH of the



WO 02/ 080706 PCT/ EPO2/ 02603 18 di spersion was adjusted to 4. 2. Qﬁ

di spersion was then boiled for 30 mnutes. The dispersion was t S@%Hmbd,
filtered and the potassiumiodate content of the filtrate was determ ned by
‘iodonetry. The procedure was repeated for Conparative Exanple A 5 and
Conpar at | W® Ex&eRbe B. For determning stability in stonmacBRCHEPEUHEII | ons,
the material of Exanple 1 was dispersed in a 0.33 N solution of

hydrochl oric acid and the m xture was stirred for 30 mnutes. 10 The

di spersion was filtered and the potassiumiodate content of the filtrate
determ ned by iodonmetry. The procedure was repeated for Conparative Exanple
A and Gispgrstione wBsampliasted e et cchhagbisperoten evan then popilede after

the treat t .was det m'n.daseg.mlie above. The data_ are,sho in
Tabl e %g’rg%ag\lél S5t :[rlgﬁel iTVHT 1 d?’é{lss(c)%}h%fo%%okggﬁpféf}é?lé%%t%n et ai ned
in the gpar hotlas sCorkiiRe aHeStaiaeh i kb A0 S1H0] thxawr®d| wad 784t Sriihgedabp shows
that the encapsul ated particle of the invention 20 is stable at cooking pH
but br deidemedwy,. Mihse PaagRfutife Wastdisbeatedt brmcFopparahise t Bsawptapsul at ed

parti.cle jof. the inv tiEﬁQ |5, ¢ abl e under normal cooking conditions and
Iosssora dr ggl‘(n %\Aﬁr‘l‘lg%t e“i‘éocfeat e is prevented during cooking. However, it

breaks down in stomach pH conditions and can thus nake triodate bio 25
avai l abl e for absorption hy the body. P ri rite d:02=07200 CLMSPAND
For determining stability in 'stomach pH conditions, the
material of Example 1 was dispersed in a 0.33 N solution of
hydrochloric acid and the mixture was stirred for 30 minutes.
10 The dispersion was filtered and the potassium iodate content of
the filtrate determined by iodometry. The procedure was
repeated for Comparative Example A and Comparative Example B.
The percentage of iodate in the particle after the treatment

was determined as explained above. The data are shown in Table

15 2

Table 2: Stability in acidic solutions

Example % iodate retained in the particle

Cooking pH Stomach pH

E1

A ) 0

0
B 15 0
Example 1 75 1.5

The data shows that the encapsulated particle of the invention
20 is stable at cooking pH but breaks down, liberating the iodate,
at stomach pH. Thus the encapsulated particle of the invention
is stable under normal cocking conditions and loss or breakdown
of the icdate is prevented during cooking. However, it breaks
down in stomach pH conditions and can thus make th- iodate bio-

25 available for absorption by the body.



19 Clarns 30SEP2005 1. A substantially encapsulated food additive particle
COT Qg an i norgani c, por ¢ pop e & i

L gr edients are |npree;wa¢:%at‘a£%) a hydr ophobi ci# :

- wat er-insoluble outer coating having a nelting point of greater tba$gpqm§
and conprising one or nore nultivalent netal salts of fatty acids of chain
|l ength not |less than 8 and wherein the weight ratio of the i norganic,
porous core to the outer coating is t#e range of froth 1:0.1 to 1:10. 2. A
food additive particle according to claim1 wherein the weight ratio is the
range of from1:0.2 to 1:5. 3. A food additive particle according to either
of claigaimgr 2 having a particle size of from0.1 to 100 mcron. 4. A
food additive particle according to claim3 having a 0 particle size of
from0.5 to 80 mcron. 5. A food additive particle according to any one of

core ©s i AGOPEAREIAELE, EREaPTRAREY Reln et Bar BRI Ve particl e

accordi ng tOmpkasﬂnQ :wherein the partlcle size of the porous core is in the

f . f 0.2 to 25 d addit t |
e o ad i TP TS TR el 2l LT Sy Seriar b orptet o Lonle

R2029pct - Ofdn@totondR 708gbddient s are impregnated, and

b) a hydrophobic, water-insoluble outer coating having a

g

melting point of greater than 100°C and comprising one or
more multivalent metal salts of fatty acids of chain length
not less than 8 and wherein the weight ratio of the
inorganic, porous core to the outer coating is the range of
from 1:0.1 to 1:10.

2. A food additive particle according to claim 1 wherein the

weight ratio is the range of from 1:0.2 to 1:5.

3. A food additive particle accorxrding to either of claims 1 or

2 having a particle size of from 0.1 to 100 micron.

4. A food additive particle according to claim 3 having a
#¢
particle size of from 0.5 to 80 micron.

5. A focd additive particle according to any one of the
preceding claims wherein the particle size of the inorganic

porous core is in the range of from 0.1 to 50 micron.
6. A food additive particle according to claim 5 wherein the
particle size of the porous core is in the range of from

0.2 to 25 micron.

7. A food additive particle according to any one of the

preceding claims wherein the inorganic porous core has

R2029pct-001 .doc

AMENDED SHEET



2903 '9-04! AMENDED SHEET 1 4Pri htec :02-07 20030 ,LMSPA 02706757-E + 2C~2
e pores havi ng a diagEeyee e range of fr i?ﬁ o i
bod additive parti eheriidd: il ok
" have a dianeter in the range of fromo0.4 to 100 micron. 9. A food3&ddiPtiile
particle according to any one of the preceding clainms wherein the pore
vol unme of the porous core .is in the range of from2 to 5.5 m/g. 10. A food
additive particle according to clai m29 wherein the pore volune is in the
range of from2.5 to 2.8 ni/g. 11. A food additive particle according to any
one of thepoppechavigIchafidmpherein the TRPERneSsfEP™t AelobPer®foating is
in the rangg.eftnfrom0.003 to 1 micron. 12. A food additive particle
according to claim11l wherein the thickness of the outer coating is in the
range of from0.01 to 0.8 mcron. 13. A food additive particle according to
any one of the preceding clains wherein the inorganic porous core is made
frommaterial selected fromsilica, silicates and alum nosilicates. 14. A
f ood ad@i.t Avéopdr addieivecpaditagleo ackainding woecdimnmt Aewhaueani shej s
silica.

pores have a diameter in the range of from 0.4 tec 100

micron.

9. A food additive particle according to any one of the
preceding claims wherein the pore volume of the porous core

is in the range of from 2 to 5.5 ml/g.

10.A food additive particle according to c¢laim 9 wherein the

pore volume is in the range of from 2.5 to 2.8 ml/g.

11.A food additive particle according to any one of the
preceding claims wherein the thickness of the outer coating

is in the range of from 0.003 to 1 micron.

12.A food additive particle according to claim 11 wherein the
thickness of the outer coating is in the range of from 0.01

#t
to 0.8 micron.

13.A food additive particle according to any one of the
preceding claims wherein the inorganic porous core is made
from material selected from silica, silicates and

alumincsilicates.

14 .A food additive particle according to claim 13 wherein the

material is silica.

15.A food additive particle according to claim 14 wherein the

material is amorphous silica.

R2029pct-001.doc

AMENDED SHEET



15. A f-ood additive particle according to claim 14 wherein the material is
fca. 92029pct - 001 X R

o ¥9i2C) D3 ' CLMSEMM 3 O 16. A food addi &%
according to any one of the preceding clainms wherein the outer cPatepaqps

conprises calciumor magnesiumsalts of stearic, palmtic and/or nyristic

acid. 17. A food additive particle according to claim 16 wherein the outer

coating conprises the calciumsalt of! stearic acid. 18.A food additive

parti cl ' [ [ repd the amount of

Phe. vat oy ool cd A e e e Pl 775 26% by e oht of

t he wei ghtpuwdcediong nokagms cwipprols Yot eoutlsx Adaothaiddbpnissarticl e

accordi ng ' j.n.t t he - 50l uncti onal
nar edi once TiChh B indbife Sl 0 e ST e Sl EHRLEAP MO 1T €
accordi ng nyristyioreciol. the preceding clains wherein the water-soluble
functional ingredient is selected fromi odi ne-containing conpounds,

I ron-contai ni ng conpounds, vitamn C,  carotenoids and oligopeptides. 21.A

f ood add? 1A veogdhrdddi teive cps it Hglé cactardinty, tahel£im 1hewhawd e - sheubl e
functional ingredient is (got assi umj odate or %{ ass%um | odj de. 123 A process

to make sUBStENtFRTIPLricAPRET SR RO LRI RRLE Of stearic ac

18.A food additive particle according to any one of the
preceding claims wherein the amount of the water-soluble
functional ingredient is of from 0.1 to 60% by weight of
the weight of the inorganic porous core.

:

19.A food additive particle according to claim 18 wherein the

amount of the water-soluble functional ingredient is of

from 1 to 30% by weight.

20.A food additive particle according to any one of the
preceding c¢laims wherein the water-soluble functional
ingredient is selected from iodine-containing compounds,
iron-containing compounds, vitamin C, carotenoids and

olig#peptides.

21.A food additive particle according to claim 20, wherein the
water-soluble functional ingredient is potassium iodate or

potassium iodide.

22.A process to make substantially encapsulated food additive
particles, the process comprising the steps of:

a) forming an impregnated core by adding an aqueocus solution of
a water-soluble functional ingredient to an inorganic,
porous core material such that the scolution does not occupy
more than 90% of the pore volume of the porous core

material, and

R2029pct-001.doc

AMENDED SHEET




particles, the process conprising the steps of: a) formng an inpregnated
. % idispg- an aqueous sol uti em geer - sol ubl e functgs

2 (:H
occupy nore than 90% of the pore volune of the porous core nmat er%g;g,quw
R2029pct - 001. doc AMENDED SHEET rlrite~0~'-07 24f~4 C-M5~'! Ai 02706757=E171}
form ng a hydrophobi c, water-insolubl2ze outer coating of one or nore
mul tival ent netal_ salts of a fatty acid of chain Iength not | ess than 8 on
than 10Q9G aAR; nyher ) dirdheoel Ihbad &t i Pn 81 LiFEe | HAH S8 Sar DG OYE &REE tO
the outer coating i1s 1n the range of from1:0.1 to 1:10. 23. A process
i npr egnat A Of Sy (B LLY 4 alo AL aX | HEer 8y
mul tival eﬁ?exgﬁlglﬂ(ﬂ:’il]f eé(an a s%rllvent ,itﬁgﬁiﬁr?%avi ng a p?Fo%nf rom8
than 8, an [ t he. sol v .after r ion . of ating..24. A
process actariiny T FGgR IS St e TR IE Rofelfetotding S (o
10. 5. 25. Alpe coelssr accat tiaggi s oimi therrahge nof3f pom24: ohkrieonlt he.

£, porous core nm t hat the sol uti o
026U 3 30SEP2005 22 b) optionally drying the i npregnated core, and c)
t he i npPagPrikERneble FAG MRS N TRIRIRBEETE ngPHas @%el ting poi nt of greater
accor di ng ®6 ®eEE bt ielenth neleabusaltecafiagfatey farhdebychaiing t he
to 10.5, e coptimelhanfa onel vingmpeintt¢f guéeasenftiodmi WO0Ehgind not | ess
mul tival ent nmetal hydroxide is calciumor nagnesium

23.A process according to claim 22 wherein the outer coating
is formed by adding the impregnated core to a mixture of a
multivalen£ metal hydroxide, a multivalent metal halide and
a solvént, the mixture having a pH of from 8 to 10.5,
adding a melt of one or more fatty acids of chain length
not less than 8, and removing the solvent after formation

of the coating.

24.A process according to claim 23 wherein the pH of the

mixture is from 9 to 10.5.

25.A process according to either claim 23 or 24 wherein the
multivalent metal hydroxide is calcium or magnesium
oo, . . , .

hydroxide and the multivalent metal halide is calcium or

magnesium chloride.

26.A process according to any one of claims 23 to 25 wherein
the multivalent metal halide is present in an amount of
from 35 to 50% by weight of the multivalent metal
hydroxide.

27.A process according to claim 26 wherein the multivalent

metal halide is present in an amount of from 39 to 42% by
weight.
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hydroxi de and the nultivalent netal halide is calciumor nagnesium
’ Bufy process according f clains 23 to;
efiearet al hal i de is presigthis unt of from 3550005

g of the nmultivalent netal hyd . 27. A process acco d| ?Pgmg
26 wherein the multivalent netal halide is present in an anount o
to 42% by weight. R2029pct-001. doc AMENDED SHEET 19. O4- 203" Printed ‘.0207
00 - CLMSPAMD ~- 02706 1 EP0202603 3 &8 SEP 2005 23 28. A process according to
any one of clainms 22 to 27 wherein the solvent is a Cl- chaj n al cohol .
29. A prideds PERIDTHI LI E1%i 1R Z%HW%l‘PiftﬁEaé‘BFv%%tt?s”e‘f’ﬁﬁﬁ‘éi‘“ 30. A
fortified ()Qods@d el € &M nghggﬁ gqggh%ntlally encapsul ated food
additive particle of any one of clains to 21. 31.Afortified food article
according to claim22 wherein the food article is fortified conmon salt

conpri t S ' C d [ i ¢Le of any
one ofs'é % rgleﬂc$%@ %}%Iﬁﬁtlﬁ%répvxigjpgﬁd?%gg%?e?b%o%ésﬁ?gﬁEfgﬁct| onal
i ngredi entetilmandie. substantially encapsul ated food additive particle is
pot assi um i odate or potassium iodide. R2029pct-OO0Ll.doc '2 AMENDED SHEET
9' 04 V31

30.A fortified food article comprising the substantially

encapsulated food additive particle of any one of claims 1
to 21.

31.A fortified food article according to claim 22 wherein the
food article is fortified common salt comprising the
substantially encapsulated food additive particle of any
one of claims 1 to 21 and further wherein the water-soluble
functional ingredient in the substantially encapsulated
food additive particle is potassium iodate or potassium
iodide.

#
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