WO 2008/ 031241PCT/ CH2007/ 000432 1 CAPSULES This process relates to a
met hod of Wi @9803R4! ni cr ocapsul es, and nore particul ar | yPEBHCHAYE00432
utilising non-ani mal -derived hydrocolloids as wall material. 5
Hydrocol | oi ds, coll oi dal suspensions of qateri als in water, are
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core-shell capsules by a sinple nethod that avoids the conplexities
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th t f . i j into, t ter.-.i i bl | i id .
crossl | i frgvistih e MR Se it B h Shie R oRrmenidy i wlich a shetl i
di sper si ongaused to(fB)m SMdispefs¥dl BrelpaRicleBSPHiS bfb@eﬁihg_@gééﬂ 188d Kt Rarfyears, but

aqueous sol ution of a crosslinkable 25 hydrocolloid; and (c)
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process aslidflingeirethi brothe cassiflabed, many consumers do not wish to consume animal-
15 derived products, either as a conscious vegetarian choice or in a desire to avoid animal-

carried diseases, such as BSE (“mad cow disease™).

It has now been found that it is possible to prepare core-shell capsules by a simple method
that avoids the complexities of known methods. There is therefore provides a method of

20 making core-shell capsules containing a water-immiscible liquid, comprising the steps of

(a) dispersing into the water-immiscible liquid a crosslinking agent that is inactive under
the conditions of the dispersion;
(b) emulsifying the resulting dispersion into an aqueous solution of a crosslinkable
25 hydrocolloid; and
(c) activating the crosslinking agent to cause the hydrocolloid to crosslink at the

dispersion/solution interface.

There is additionally provided liquid-containing capsules preparable by a process as

30 hereinabove described.

The liquid to be encapsulated may be any suitable, desired water-immiscible liquid. It is
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grade materials, sodium alginate being the most commonly encountered.

The crosslinking agent for use in this invention must be one that can be dissolved or

25 dispersed into the encapsulated phase, that is inactive under the conditions of its dispersion
or solution, and that can then be activated to crosslink the dissolved hydrocolloid in the
continuous aqueous phase. Depending on the nature of the crosslinking agent, activation
may be by any convenient means, such as temperature or pH change, irradiation or addition
of an activating agent. In a typical example, the crosslinking agent may be calcium or

30 magnesium ions, In such a case, calcium carbonate may be dispersed into the liquid to be
encapsulated and the liquid in turn emulsified into an aqueous hydrocolloid soluﬁon, in
which the hydrocolloid is crosslinkable by exposure to Ca™ ions. At neutral pH, the

calcium carbonate is water-insoluble. However, if the pH of the aqueous solution is made
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crosslinking of the hydrocolloid at the dropl et/aqueous sol ution
interface to forma shell. The process of the invention may be
carried out easily in readily-avail able €qui pnent. 5 The capsul es may

be made as c,apsuﬁlpes al ready | oaded with the desired liquid to be
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i ncl ude f§oodstuffs of all kinds, such as ice cream and water ice,
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solid, Iiqtesaribed @diSPatent 45835, thesontent wherseiig aciudgd derespbpreference.
powder s;,nhout hwashes; cosnetic preparations in the formof creans,

| oti ons and sprays; 20 There is therefore al so provided an
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form of creams, lotions and sprays;

20
There is therefore also provided an application, comprising an application base and loaded |
capsules prepared as hereinabove described. By “application base” is meant a composition
comprising all the other usual necessary ingredients that, in addition to the capsules, are
needed to make up applications for use or consumption. The applications may contain all

25 the standard ingredients that are required for the application to carry out its desired purpose,
all being used in art-recognised quantities. Because of the many purposes to which
applications according to this invention can be put, there are a great many of these and the
list that follows is only a small sample, but the skilled person will readily be able to
formulate any desired application using only the ordinary skill of the art. Typical examples

30 inciude; pigments, coloring matters and dyestuffs; surfactants and emulsifiers; solvents and
co-solvents; thickening agents and viscosity modifiers; fillers and extenders; antioxidants

and preservatives; UV absorbers; foaming agents; defoaming agents; and the like.



30 include; pignments, coloring matters and dyestuffs; surfactants and
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viscosity nodifiers; fillers and extenders; antioxidants and
preservatives; UV absorbers; foam ng agents; defoam ng agents; and
the like. WD 2008/ 031241PCT/ C112007/ 000432 4 The invention is now
further de@céri bed. wth reference to the followng non-limting
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beaker contajig 495 g of distilled water, 5 g of sodium alginate
(Kel toneTM LV)  was added. This mi xture was stirred at noderate speed
until the al ginate was conpletely dissolved. To a 250 m beaker

cont ai ni ng 43.92(1{38 of MCT, 2.8 g of finely- 10 powdered CaCO3 was
added. ThiEX"FH1 re was stirred at noderate speed to uniformy

di sper sest b@psatibBof ik HapRéssi on was added to the al ginate
solution, the pH of which was neutral, while stirring at noderate

speed. Wien the desired droplet size of 100 - 500 m crons was

hed, 50% Gif,Li ' . h . 4.5, .
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disperse the CaCO;. This dispersion was added to the alginate solution, the pH of which
was neutral, while stirring at moderate speed. When the desired droplet size of 100 — 500
microns was reached, 50% citric acid was added to lower the pH to 4.5. After several
minutes, the batch became viscous and 500 g of distilled water was added to dilute the
15 system. The batch was allowed to stir at moderate speed for several hours. Over this time
period, the size of the capsules walls grew significantly. The following day, the capsules

were concentrated and dried using conventional methods.

Example 2

20 Preparation of flavor-containing capsules

To a 2 liter beaker containing 995 g of distilled water, 5 g of sodium alginate (Keltone™
LV) was added. This mixture was stirred at high speed until the sodium alginate was
completely dissolved. To a 250 ml beaker containing 43.2 g d-limonene, 2.8 g of finely-
25  powdered CaCO; was added. This mixture was stirred at moderate speed to uniformly
disperse the CaCQ;. This dispersion was added to the alginate solution, the pH of which
was neutral, while stirring at moderate speed. When the desired droplet size of 500-1000
microns was achieved, 50% citric acid solution was added to lower the pH to 5. The pH
of the batch was monitored while stirring at moderate speed. Over time, the pH rose and
30  additional 50% citric acid solution was added to maintain the pH around 5. This was
continued until the pH remained unchanged. The batch was allowed to stir overnight.
Agitation was then stopped and the capsules were washed with fresh water and

concentrated. The concentrated capsule slurry was then added to a 1 liter beaker
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Agi tation was_ then stog}ped and the capsul es were washed with fresh
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cont ai ning 500 grans of a 2% CaCl 2 solution to finalize crosslinking
and strengt b4l g dfeirisdichssulebfeont apsuples anen & Sof watedwénd niiRed thHpedughiyoo
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wat er. The tmpsiibwedt standwereenightl oned t o for 15 m nutes. 4 g of 10
acet ophenone was added to the hydrated capsul es and the m xture m xed
thoroughly and then allowed to stand overnight. The rel ease of the
flavor i nt o THet&QéasweshRela@bMnReaally wii 8amihé by @ifsohitRon! FAERaded capsules

capsules into 500 mM 30 C water. The capsules were found to rel ease
about 50% ofnte B0 ml 30° C water. The capsules were found to release about 50% of the

15  encapsulated flavor in 10 minutes and 75% in 30 minutes.



15 encapsul ated flavor in 10 mnutes and 75%in 30 mnutes. 6
Clainms: 1. A nethod of making core-shell capsules containing a

wat er-imm scible liquid, conprising the steps of (a) dispersing into
the water-imm scible liquid a crosslinking agent that is inactive
under the conditions of the dispersion; (b) enulsifying the
resulting dispersion into an aqueous sol@ution of a crosslinkable
hydrocol l oid; and (c) activating the crosslinking agent to cause the
hydr ocol | oi dClmgr ossl i nk at the di spersion/solution interface. A

met hod according to claim1, in which the hydrocolloid is derived
froma vegetabl e source. A nmethod according to claim2, in which the
hydr ocol | oiyd is mAE: ¥ s al gl r‘?:%t@r—' 400 dqn,
curdl an gunlf andAgirgFtlhgﬁgf um %\Egrig?%{l)ﬁﬁgsg %%?ﬁg{@é cl ai 1%1%‘?‘31?1%?;\%1?’%

t he wat er-inuni s@mmisa'ngt%qaﬁensmfo be encapsul ated is present during the
process qu preparing the capsules. A nmethod according to claim1, in
whi ch the capsul es are made as bl ank capsul es and are | oaded with

wat er - i mm sci bl ¢a)ldispeisthgiifto shesweercigingifdible 1igd a crosslinking agent that is inactive

under the conditions of the dispersion;

(b) emulsifying the resulting dispersion into an aqueous solution of a crosslinkable
hydrocolloid; and
10 (c) activating the crosslinking agent to cause the hydrocolloid to crosslink at the

dispersion/solution interface.

2. A method according to claim 1, in which the hydrocolloid is derived from a
vegetable source.
15
3. A method according o claim 2, in which the hydrocolloid is at least one of a food-
grade alginate salt, pectin, curdlan gum and gellan gum.
4, A method according to claim 1, in which the water-immiscinle liquid to be
20 encapsulated is present during the process of preparing the capsules.
5. A method according to claim 1, in which the capsules are made as blank capsules

and are loaded with water-immiscible liquid in a subsequent step.



