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'BACKGROUND OF THE INVENTION

In-the:food'industry, encapsulation may be used to
stabilize the core material, and to control the timing and
rate of the release of the core material. Thus,
encabsulation~makes it possible to protect sensitive food
components, to ensure against nutritional loss and to mask
or-preserve-flavors and aromas. Encapsulation also
1ncreases the stability of vitamin or mineral supplements,
for example, which are normally sensitive to UV radiation,
-llght, oxygen, metals, humidity and temperature. Moreover,
" encapsulation is also utilized in the pharmaceutlcal
;ndustry_to protect the lining of the mouth and oesophagus
from harsh .orally administered drugs which are released in
the stomach'by the action of stomach acids and enzymes on
the capsule -coating, or for controlled release of drugs
dellvered through intramuscular, subcutaneous or
1ntravenous routes.

Protelns (whey, soy, gelatin, eqgg albumin, casein, human
"-serum albumln etc.) and polysaccharldes (starch,
carboxymethyl cellulose etc.) have been used as wall
‘materials for the encapsulation of various ingredients. A
review of the techniques used is given by Gupta, P.K. and
Hung, C.T., "Albumin Microspheres: applications in drug

~ delivery," J.Microencapsulation, (1989), 6, 464-472 and

' .. R<Arschady, ' "Albumin Mlcrospheres and Mlcrocapsules'
”'fMethodology of manufacturlng technlqueSE" Journal of

' 3_.ﬁus SHEET HAS BEEN
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h | ati on process
> THE | NVENTI'ON W& have devi sed an encapsu
'20 Sggyﬂfzecgbove di sadvant ages of the use of heat and chem cals can be 25

come: by using a natural polyner as encag;u:atlng na:g::g: g?dhggﬁatlng
' ng ma
te of the core materiial and the encapdul ati _
pressufe and at a tenperature fron105eér]c tocégg[fgi]gzcggsu|fogéd;ngoﬁg
nt invention there is provided a pro
Lgsef{gfemhlch congrlses m'xing the core material with an aqueous medi um
£

compri si ng a n&PRFEP1LE8dRedRRTEN aed(ﬂseaolmgltmelfomyngglg UrE?éfron]O

pressure. of fractiﬁeOQ%g?goggggggglgﬁﬁsgggeat ggugggglﬁgtgr,gpsgﬁgggguiated
&ftﬁ?gcihg Lg{ rg?g ggoﬁepfaﬁaogeypngn water and then the protein is
SO denatured and becomes water 1nsoluble, "thus entrapping the
active ingredient. Depending on the des1red capsule shape
and size, various techniques are also descrlbed in the
literature ranging from simple grlndlng to forming double
emulsions in oil media prior to denaturatlon. However, it
e is common in all techniques that the denaturatlon process
*3'510 is performed either by heat (100-180 C) or by chemical
- crosslinking with sultable crossllnklng agents such as
glutaraldehyde. It is clear that heat denaturatlon is not
suitable in the case of heat sen51t1ve active ingredients
such as some v1tam1ns, aromas, flavors or drugs such as
methotrexate, eplnephrlne, salbumatol -is discussed by Gupta
and Hung "Albumin Mlcrospheres. Physico-chemical
characteristics," J. Mlcroencapsulatlon, (1989), 6 427-461.
Chemical crosslinking is also not suitable when the use of
chemicals is not approved by food or drug regulations.

S 20

SUMMARY OF THE INVENTION

We have devised an encapsulation process whereby the above
‘ disadvantages of the use of heat and chemlcals can be
j§5;25 overcome by using a natural polymer as: encapsulatlng
= material and treating a mlxture of the. core material and
the encapsulating material at high pressure and at a
temperature from 0°C to 100°C.

According to the present invention there is provided a
process for encapsulating a core materlal which comprises
mixing the core material with an aqueous medium comprising
a natural food polymer and treating the formed mixture at a
L pressure of from 15,000 to 200,000 psi and at a temperature
;;535 of from 0° to 100°C to" form a gel matrix comprising the




DETAILED DESCRIPTICN OF THE INVENTION 5 |If desired, before the pressure
treatnent the process conprises mixing the forned mixture with nelted fat
to- forma water in oil enulsion containing droplets, cooling the emul sion
to: solidify the fat phase, then pressure tr@atlng_lO the emul sion to
trangforn1the droplets into gel particles, separatiing the gel particles
fromthe fat phase and washing the separated gel particles. The capsules
forned may be microcapsul es having a particle 15 size of from1 micron to

3mm “pr ef er ablGoxe drateriak ercanswlafieduwl thine themataral fpadymemiandns

t0:0..5 mm Theg material may be solid or liquid and may be a substance
used.;in the foo |ndustry such as a flavour, colour, vitamn, mneral,
spice or oil, or it may be a pharmaceutical. The 20° present invention is

particul arly ool BRI BDESOREFTIAE GOMHETENVENEIGN heat sensitive or
chemi‘cal | y_sensitive. The pol yner .encapsul ati ng material nay be a

polysaccha§|de such as pectin or a gum e.g. carboxynethyl cellul ose, |ow
25 nethoxy pekt idesiated ndiefors arhoh, pressums tneatmeﬂmaamhe process

comprises mixing the formed mixture w1th melted fat to form
a water in oil emulsion containing drgplets, cooling the
emulsion to solidify the fat phaée, then pressure treating

10 the emulsion to transform the droplets into gel particles,
separating the gel particles from the fat phase and washing
the separated gel particles. '

The capsules formed may be microcapsules having a particle
15 size of from 1 micron to 3mm, preferably from 2 microns to
2 mm and more preferably from 5 microns to 0.5 mm. The core
material may be solid or liquid and may be a substance used
in the food industry such as a flavour; colour, vitamin,
mineral, spice or oil, or it may be aipharmaceutical. The
20 present invention is particularly advanfageous when the
core material is heat sensitive or chemically sensitive.

The polymer encapsulating material maY'be a polysaccharide
such as pectin or a gum, e.g. carboxymethyl cellulose, low
25 methoxy pectin, alginate, starch, etc. or it may be any
protein whether of animal or vegetable orlgln and which is
water-soluble or water-dlsperSLble, e.g. whey protein,
casein, gelatin, human serum albumln,,ggg white or soy
isolate. The polymer encapsulating maﬁgrial should
30 preferably be non-toxic, water-inSOluQie after the high
pressure treatment, biocompatible and{biodegradable, a good
barrier against oxygen and diffusion_lﬁsses, and approved
by regulatory bodies for use in food or pharmaceutical
products. N '
35 '



or vegetable origin and which is water-soluble or

' ' ' human serum al bum n,
-di spersible, e.g. whey protein, casein, gelatin,
'2gge&h|tepor soy isolate. The pol ymer encapsulatlng material should 3? "t
preferably be non-toxic, water-insoluble af tér t he high pressure grea me
bi oconpat i bl e and blodegradable a good barrier against -oxygen an

i-ffusi ved by regul atory bodies: for use in food or
gL LTuslon 1osses, and apere Y dgtalled revi ew:'of the behavi our of
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Pressure and Bmateomndb@gies Eﬁaeg E&bﬂngB §?§gSE&5a%m§§§e€§ glgg i§5

Cob, 552 ' The I e S RO oBarbnonpaud - ascuBadnsbir. Hayasns,
K.Heremans & P. Masson, Colloque INSERM/John Libey Eurotext

S Ltd., 1992, Vol 224, pp. 89, 105, 185, 195,

p;otedhfﬂhether of ani mal

The core material may conveniently“be}mixed with the
aqueous polymer medium by either dlsfolv1ng, emulsifying
or dispersing it into an aqueous soluf:on, dispersion or

10 slurry of the polymer. The temperature .0f the high pressure
treatment is preferably from 15°C to 60 C, more preferably
from 20°C to 40°C and suitably at amblent temperature. The
pressure is preferably from 40,000 to 150,000 psi and more
preferably from 60,000 to 120,000 p51.:The high pressure

15 treatment may be carried out in a vessel which can
withstand the high pressures 1nvolved, preferably a
hydrostatic press using for 1nstance, water and/or oil as
the liquid medium.. Before being placed in the vessel, the
mixture of the core material with the polymer may be sealed

20 in a flexible bag made of rubber or a: plastlcs material
which may be made of any food—acceptable flexible plastics
material, e.g. PVC. A review of avallable high pressure
equipment and the types of flexible bags that can be used
with high pressure treatment is given’ by "High Pressure and

25 Biotechnology, " Eds C. Balny, R. Hayashlﬁ.K Heremans
&P.Masson, Colloque INSERM/John Libey Eurotext Ltd., 1992,
Vol. 224, pp. 509, 515. The duratlon o 'the high pressure
treatment should be sufficient to formba gel, e.g. at least
30 seconds, preferably from 1 to 60 mlnutes and more

- 30 preferably from 5 to 45 minutes. Perlods of time longer
than 60 minutes may be used but there ls no advantage in
doing so. The pH during the high pressure treatment may be
from 2 to 8 but is advantageously from:4 to 7 and, when the
_ polymer is a protein, is usually the natﬁral PH of the
35 protein. '




‘aqueQus -pol yner medi um by either dissolving, emulsifying or dispersing it

1.ato an aqueous solution, dispersion or 10 slurry of the polymer. The
:t'enperature of the high pressure treatnent is preferably from15[err]Cto
"60C, nore preferably from20[err]C to 40[er¥]C and suitably at anbient
tenmperature. The pressure is preferably from 40,000 to 150,000 psi and nore
preferably from 60,000 to 120,000 psi. The high pressure 15 treatnent my
be carried out in a vessel which can withstand the. high pressures involved,
preferably a Bpdouvet enceppiéationi ngthod,i aftancthewhigh pnessureil as the

| Fqui d nmedi bei ¢ Lot ' qf the core
el ¢ e REEABRSPoLR Belcidsii BBpratatho, 1S, HLakULEet) L
rubber or a pPBYirdfipd: eri dispererdragtbweniteredienyst bsdfarstporonnd

fl.exi bl e pl asthcenavhgkigkd BadtiBYe sAzbe¥h8@MAbnadpibabbe BhghkReRASUT €
equi pment _and %gﬁ t¥pes gf flexible ga s that_can be used mn%h hlgg
pressure Br ealRERPIPs SYFReASHY2CHIBHABY LRy EREMYCIS dBRYPERRABRoghFee s
C..Bal ny, R Hagaghhg, Kcbiavetenon&bvbhsdeninpl bbgoept NoERMEYDhg, Lebey
Eurotext Ltd. nyd228atY9e1y2%¢nePBe1°PRe RaRridNEsO4EELLCR: PLet DEa EREN

pressure
L ground to the desired particle size.

’10 If it is desired that spherical microcapsules are formed,
an alternative procedure can be followed. The solution,
emulsion or dispersion of the core material in the
water/polymer system is added to a fat phase which is kept
at a temperature slightly higher than the melting of the

15 fat point (typically 30-60°C). By stirring, an emulsion is

formed of the desired droplet size. Any suitable surfactant
can be added in this phase to -form a stable emulsion. Then,
the system is sealed in the flexible bag and is cooled
rapidly so that the fat phase solidifies before the

- 20 emulsion droplets are allowed to coalesce. The bag is then
treated at high pressure. After high pressure application
for the desired time, the immobilized droplets within the
fat phase will form a gél phase because of protein
denaturation and a spherical shell will form that surrounds

25 the core. By raising the temperature of the system above
the fat melting point, the spherical capsules can be
separated from the fat phase (by any known technique such
as filtration, centrifugation, decantation, etc.). Any
food-acceptable oil or fat may be used, e.g. cocoa butter,

30 corn oil, safflower oil, olive o0il, hydrogenated soybean
oil or any other hydrogenated vegetable oil. It is desired
to have the fat solidified during the high pressure
treatment so that the microcapsules do not coalesce and
this may be achieved with any oil if the resulting emulsion

35 is stable throughout the duration of the treatment.

' Suitable lipophilic emulsifiers to prepare water in oil



freatnent should be sufficient to forma gel, e.g. at |east 30 seconds,
preferably from1l to 60 mnutes and nore 30 preferably from5 to 45

“minut es. Periods of tine |onger than 60 minutes nmay be used but there is no
~advantage in doing so. The pH during the hi@gh pressure treatnment may be
from2 to 8 but is advantageously from4 to 7 and, when the polynmer is a
protein, is usually the natural pH of the 35 protein. 5 1In one

encapsul ation nmethod, after the high pressure treatnment, the gel matrix
cont ai ni ng t hemdilsiohsedrecnllysetiyvddmonodileptesegropyilenei gliyedilents is

first ground ired iLche. si en.dried.by.any _k o)
met‘hods such @@“@%?S%%?EFyiﬁ%?Ekﬁiéi8§b5§§%§gP§?ro%gckﬁgégeagayﬁﬁggggan
convecti on ova@ngsyeagatehseteti ve drying, etc. Alternatively, the gel the
matrix is dried first and then ground to the desired particle size.

5 The amount of core material in the mixture with the aqueous
polymer medium may be from 0.5 to 30%, preferably from 1 to
10% and more preferably from 2 to 8% by weight based on the
total weight of the mixture. The amount of polymer in the
aqueous polymer medium may be from 1 to 50% and preferably

10 from 5 to 30% by weight based on the total weight of the
aqueous polymer medium.

If desired, preservatives such as sodium citrate or sodium

bisulphite may be added to the mixture of the core material
15 With the aqueous polymer to prevent oxidation of the core

‘material. ' ‘

EXAMPLES

20 The present invention will now be furthér illustrated with
' reference to the following examples in which parts and
percentages are given by weight.

Example 1
25 _ |
1 part of egg albumin was mixed with 0.1 part of FD&C Blue #
1 dye and dissolved in 3 parts of water. The solution was
added to 200 parts of Malaysian cococa butter containing 0.1
part of Tween 80 as emulsifier and sti:red continuously at
30 300 rpm at a temperature of 35°C. The é@ulsion was than
placed in a flexible PVC pouch. It wasithen immediately
cooled in order to solidify the cocoa bﬁtter phase and
prevent coalescence of the droplets. Tﬁefflexible pouch was
placed in a Quintus QFP-6 High Pressure Processor supplied
i35 by ABB Autoclave Systems, Inc. and pressurized to 128,000
o psi for 40 min. During pressurization the temperature



10 .V f° I's desired that spherical mcrocapsules are forned an

: alternatlve procedure can be followed. The solution, emulsion or dispersion
of:'the core material in the water/polyner %sten1|s added to a fat phase
‘which'is kept at a tenperature slightly higher than the nelting of the 15
fat point (typically 30-60[err]C). By stlrring, an ‘emul sion is forned of
the desi-red droplet size. Any suitable surfactant can be added in this
phase to forma stable enylsion. Then, the system..s sealed in the flexible
bag and is codheFeageddEyoso 16n&t tohd 2 &t ghas capsMlest fesmpdf Weset he 20

enul si on dr oplghigedied %&bﬁM@ﬁetQa%oﬁh%%@eanﬁhﬁagﬁﬁdl%rbﬁegukfﬁébeéaﬁt hi gh

pressure. After re t|o for desire
i mobi | i zed dV&ﬁBeg§ %ﬁefh 3 Mﬁ FP FBFF] r&@ltbﬁa§€pﬁﬁg§§se of
protein denat wast itestaddby aﬂh&ngc@lOﬁhghktu blif thencapstulesr inuads025
the core. ing ¢t e f f
poi nt, théispkg??ca?fcggg q§ﬁ§§%g%§r§eH%?gfeéﬁbgoh??ﬁéﬁngﬁshgg g?gb any
known t echni qlle Spechraniti RlDanbsorptdon: meligat Wes, caddhnasedongadnst). Any
food-accept ablsgafigar@ls b3 pTRY BFeUB2dkntudl cOACGRLRUE SR and used to
S measure the release of the dye vs. timg. Figure 1 shows

that a fast release of dye (probably surface dye) was

followed by a much slower release. Approx1mately 50%

10
released during the first 8 hours and only 55¢% had released
after 2 days.
Comparative Example A

15

By following an essentially similar procedure to that

| described in Example 1 but using corn oil instead of the
Malaysian cocoa butter, and excluding the high pressure
treatment in the flexible pouch, as shown in Figure 2

20 approximately 70% of the dye (probablyisurface dye)

released from the capsules after 8 hours and 90% had
released after 2 days. This indicates poorer encapsulation
when compared with the capsules of Example 1 in which the
emulsion had undergone a high pressure treatment.

25
Example 2

25 parts of whey protein (Bi- Pro, 95%, ‘Bio-Isolates Ltd)
were dissolved in 100 parts of water and 0.06 parts of a

30 micronutrient vitamin premix was added,_The experiment was
conducted at pH 5 and 7. The solution:ﬁas placed in a
flexible pouch and pressurized at room;temperature at
60,000 psi for 20 min. The resulting Q§l matrix was ground
and vacuum dried. Analysis of the vitaﬁin content of the

35 dried particles indicated that all vitémin E and vitamin Bl
contained therein survived the high préssure treatment at



30 ,cofn’oil, safflower oil, olive oil, hydr ogenat ed soybean oil or any
ot:her hydrogenated vegetable oil. It is desired to have the fat solidified

' ﬁdurrhgjthe hi gh pressure treatnment so that the m crocapsul es do not

 coal

yal.esee and this nmay be achieved with any 8il if the resulting enulsion 35
i.s” stabl e throughout the duration of the treatnent. Suitable |ipophilic
~enulsifiers to prepare water in oil 6 enul si ons. are glyceryl nonool eate,

prppylene gl ycol nmonostearate, glyceryl nonostearate, |ecjthin and sorbitan

monost ear at e, Rt Phelewmiin Tie dxturg af dhe danatured REOtRith ath@H
aqueous pol yner igedidire redasieid,” Yldssy tand Bpanyirdmb|thdy dhat of Hiposand
nnpefpneferablﬁ Iﬁonnz to Sﬁ%gy_ﬁfiﬁgg.based on the total weight of the
mxture. The i W‘if this %Cﬁm'pm ymer medi um may be from1
t.o 50% and preferably 10 fromb5 to 30% by wei ght based on the total
wei;ght. -of the

SRR Example 3

A solution of 350 parts of water, 100 parts of whey protein
(same as Example 2) and 50 parts of micronutrient vitamin
premix (same as Example 2) was'placed'in a plastic pouch

10 and denatured under high pressure (60,000 psi for 20 min at
room temperature, and pH 7. The resulting gel matrix was
ground and vacuum dried. The resulting microcapsules were
analyzed for vitamin content and Figure 3 shows that the
retention of all the vitamins was very high.

15
Comparative Example B

A similar procedure to that described in Example 3 was .
_ followed except that, instead of the high pressure
s o0 treatment in a plastic pouch, the denaturing was carried
: out by heating the composition at 95°C for 15 minutes.
Figure 3 shows that the rotention of four of the five
vitamins was significantly less when compared with the high
pressure treated Sample of Example 3.

25

© 30

.35



;agueous pol yner medium |f desired, preservatives such as sodiumcitrate:or
sodlun1b|sulph|te may be added to the m xture of the core material 15 wth
“the“aqueous pol ynmer to prevent oxidation of,the core nateri:al. EXAVPLES 20

The priesent invention will now be further QIustrate to the
fol.l owi ng exanpl es in which parts and percentages arﬂlmmml nuﬁuﬂ Bm
Exanple 1 25 1 part of egg al bumin was nixed with @ 1*patt-‘of "FD&CBlue # 1
dye ‘and dissolved in 3 parts of water. The solution was added to 200 parts
of ‘Mal aysi an -E&BE¥Shutter containing 0.1 part of Tween 80 as emul sifier and

_ stwﬁned contlnuously at 30 300 rpmat a tenperature of 35[err]C. The
}enquJon was [ n, i diately
ool e n or dbt RoBEBFRGFT JofenEapauTahig: Sprate BALeE aveRtEhal cocente

of the dropl ecompFlises mikhhg phachonasmatarédllw1ahCannaqaeQE§-ﬁeﬁhgh

Pre§sure ProcegnpliSYRY heflatural polymer and treating the formed

5 _
mixture at a pressure of from 15,000 to 200,000 psi at a
temperature of from 0° to 100°C to form a gel matrix
comprising the core material encapsulated within the
natural food polymer and drying.
10

2. A process'according to claim 1 which comprises, before
the pressure treatment, mixing the formed mixture with
melted fat to form a water in oil emulsion containing
droplets, cooling the emulsion to solidify the fat phase,

‘ 15 then pressure treating the emulsion to transform the
droplets into gel particles, separating the gel particles
from the fat phase and washing the separated gel particles.

3. A process according to claim 1 wherein the core material
- o0 is a flavour, colour, vitamin, mineral, spice, oil or
' pharmaceutical.

4. A process according to claim 1 wherein the core material
is heat sensitive or chemically sensitive.

- 25

5. A process according to claim 1 wherein the polymer
encapsulating material is a whey protein, casein, gelatin,
human serum albumin, egg white, soy isolate, pectin or
carboxXymethyl cellulose.

30

6. A piocess according to claim 1 wherein the polymer
encapsulating material is water-insoluble after the high
pressure treatment.

35 7. A process according to claim 1 wherein the core material
' is mixed with the aqueous polymer medium by dissolving,



35, by ABB Aut ocl ave Systens, Inc. and pressurized'fﬁ“Iﬁ_“bOO p5| for 40
in. During pressurization the tenperature 7 ingcr ]C to
C.. The capsules fornmed were flltereg from t het Egﬁ@ shed
urface fat with ethyl ether. The blu odye rele ron1thescaﬁsules
. sted by adding 0.05 parts of the capsules in ‘1000 parts of room
“‘tenperature water under continuous stirring. A Spectronlc 21D absorption

aﬂneteh was cal.i brated against standards of blue dye, of known concentration
~and. used to mEEYdEdIYABY OreddSPErSing dfeindo apnAquePYSr S01uSAORsOFhat a

i 1.l ease @i spresiehobablsy ugy yf@getggebowgﬁegQ foll owed by a nmuch
;slomer rel ease. Approximately 50% rel eased during the first 8 hours and

only 55@6had rel eased after 2 days. Conparative Exanple A 15
: o T 8. A process according to claim 1 wherein the temperature

- of the h;gh pressure treatment is from 15° to 60°C.

9,'A.pro¢ess according to claim 1 whéréin the high
temperature treatment is carried out in a hydrostatic
 press. o

10. A pr0ceés according to ciaim 1 wherein, before the-high
pressure treatment, the mixture of the core material with
the food polymer is sealed in a flexible bag made of rubber
of plastics material.

11. A process according to claim 1 wherein the duration of
the high pressure treatment process is from 1 to 60
minutes. '

12, A procéss according to claim 1 wherein, after the high
pressure treétment, the gel matrix is dried and then ground
or alternatively ground and then dried to form capsules
having the desired particle size.

13. A process according to claim 1 wherein the amount of
core material in the mixture with the aqueous polymer
medium is from 0.5 to 15% by weight based on the total
weight of -the mixture and the amount of the polymer in the
aqueous polYmer medium is from 1 to 50% by weight based on
the total wéight of the aqueous polymer medium.




By . fblromﬁng an essentially simlar procedure to that described in Exanple
_.but using corn.oil instead of the Ml aysi an cocoa butter, and excl uding
‘he- high pressure treatnent in the erX|bI$ pouch; as shown in Figure 2 20
r-oxi mtely 70% of the dye (probably sur Lce dye) released fromthe
-capsul es after 8 hours and 90% had rel eased after 2 days. This indicates
“poor.er. encapsul ati on when conpared with the capsules of Exanple 1 in which
the. emul si on had undergone a high pressure treatment. 25 Exanple 2 25 parts
‘of“whey prot ePRSFBACHr 0, 95% Bio-Isolates Ltd) were dissolved in 100 parts
of: mater and 0.06 parts of a 30 nlcronutrlent vitam n prem x was added.
T experlnenh_ was condg g and 7. The so utL g %g aced in a
_rble pouctt BAGCFFEs 8Fl?§&a8 u}BBﬁPgeﬁpEPﬁFu?@ gri8 bcﬁ FOPRF 158
~The r esuhtixigggéhenebriexmatergaduwdthndnvaquacusdrmnediudnabyprisbhgt he
' nTn cogt ent e a i C eVh in E and
m h Blglco%t glgfﬁegg?'hg P’ﬂ‘ gurg\r/llavggb?tgﬁﬁ % e ?éggﬁézﬂ{ur{gg men {:a@
o pressure of from 15,000 to 200, 00 p51 at a temperature of

from 0° to 100°C to form a gel matrlx_comprlslng_the core
material encapsulated within the natural food polymer and
drying.

10
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both pH levels. The texture of the denatured protein at pH 7 is nore

el astic, glossy and transparent than that of pH 5 which is nore brittle and
opaque. Exanple 3 A solution of 350 parts of water.,;:;100 parts of whey
protein (sane as Exanple 2) and a)pﬁtaofrﬁcnmUHiem vitam n prem x
(same as Exanple 2) was placed in a p é i ¢ pouch .10 and denatured under
hi gh pressure (60,000 psi for 20 nmin at roomtenperature, and pH 7. The
resul ting gellng;ix was ground and vacuum dried. “The resulting

m crocapsul es were,anal yzed for vitam n content and Figure 3 shows that the
retention of all e vitam ns was very high. 15 Conparative Exanple B A
simlar procedure=to that described in Exanple 3 was followed except that,

i nstead of the High pressure 20 treatnment in a plastic pouch, the
denaturing was c i ed '
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out by héating the conposition at 95[err]C for 15 minutes. Figure 3 shows
that the retention of four of the five vitamns was significantly |ess when
conpared with the high pressire treated Sanple of: wExanmple 3. 25 30 35
CLAIMS 1. A process for encapsulating .a core material which conprises

m xing the core material with an aqueZ)yfsBrredl um5 conprising a natural
polymer and treating the forned m xture at a pressure of from 15,000 to
200, 000 psi at a tepperature of fromO to 100[err]Cto forma gél mat ri x
conprising the c mat eri al encapsul ated within the natural food pol yner
and drying. 10 2. A process according to claim1 which conprises, before
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tfhe"'pres“‘sure treatrrent, m xing the formed m xture with nel ted fat to forma
water. in oil emulsion containing droplets, cooling the emulsion to solidify
Feothe!

f:at phase, 15 then pressure treati ng the emul sion to transformthe
..dropl:ets into gel particles, separati n e gel particles fromthe fat
'phase and washi ng the separ gted—gel pa i |l es. 3. A process according to

“cl-aiim 1 wherein the core matler@al 2Q is a flavour, colour, vitanin,

‘m neral, spice, oil or pharnacgutibcgl. 4. A process according to claiml
-“wherein the core material ig @at:se nsitive or chemcally sensitive. 25 5.
“:A'process according to claimp Bwgregin the pol ymer encapsul ati nd™ateri al
i's'a whey protein, casein, d human serum al bum n, egg whi te, soy
i sol ate, pectin or car boxyme IuI ose. 30 6. A process acc ing to
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35 7 «A process according to claim1 wherein the core material is rixed

Y wrfh thﬁ aqueous pol yner nedlunlby di ssol ving, - enulsifVInﬂ or _dispersing

r.ocess according to claim1 wherein th tenperature of
‘treatnment is from15[err] to 60C 9. cess accordi
" the high tenmperature treatment is carried out in a hydrjos
.10 SA process according to cIa|n11 wherein, before the jhilgh _pressure
tutreatnent q% dgA@i material with the fdod polyner is sealed
“in-a erxrbIe ag nma ru ber of plastics material. 54++—A—procoss :

;accordlng to claim1 wherein the duration of the high pressure treatnent
'process i's fromELd OBOrHE INVENTION

5 The present invention relates to an encapsulation process,
more particularly to a process for encapsulating a core
material with a natural polymer.

BACKGROUND OF THE INVENTION

10 _
In the food industry, encapsulation may be used to
stabilize the core material, and to control the timing and
rate of the release of the core material. Thus,
encapsulation makes it possible to protect sensitive food

15 components, to ensure against nutritional loss and to mask
or preserve flavors and aromas. Encapsulation also
increases the stability.of vitamin or mineral supplements,
for example, which are normally sensitive to UV radiation,
light, oxygen, metals, humidity and temperature. Moreover,

20 encapsulation is also utilized in the pharmaceutical

| industry to protect the lining of the mouth and oesophagus
from harsh orally administered drugs which are released in

+ the stomach by the action of stomach acids and enzymes on

_ the capsule coating, or for controlled release of drugs

25 delivered through iﬁtramuscular, subcutaneous or

' intravenous routes. |

Proteins (whey, soy, gelatin, egg albumin, casein, human
serum albumin etc.) and polysaccharides (starch,

30 carboxymethyl cellulose etc.) have been used as wall
materials for the encapsulation of various ingredients. A
review of the techniques used is given by Gupta, P.K. and
Hung, C.T., "Albumin Microspheres: applications in drug
delivery," J.Microencapsulation, (1989), 6, 464-472 and

35 R.Arschady, "Albumin Microspheres and Microcapsules:
Methodology of manufacturing techniques," Journal of
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‘ nLtheéﬁ_ZO 12. A process accérdihg to claimi1 wherein, after the hi gh -

:“presﬁﬁreftreatnent, the gel matrix is dried and then ground or

!iahtﬁphétively ground and then dried to forn1qapsu|es,haviRgfpﬂﬁggﬁgﬁms

“partiicleisize. 25 13. A process accordi;ag to claim1l whe

~core:material in the.mxture with the aqueous .polyner nediymis fromO0.5

t h@ SwhRriN9976f |-

15%by wei ght based on the total weight .of the mixture ard
the palymer in the aqueous polymer nmediumis fromili:to 50%

EJ
t .

by wei ght basg

bd

on. 30 the total weight of tIENGHPSUIAPEOMTBRIEE&M 31

pPressure of from"l$,000 to 200,000
from 0° to 100°C te form a gel matri
material encapsulated within the natural food
_ drying. . '
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Figure 1
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