2 0 JUL 2005 WATER SOLUBLE POADERS AND TABLETS Field of the invention This
invention relates to water sol uble or water dispersible carbohydrate based
5 powders and tablets with inproved reconstitution properties i nZV&U@L. 2005
Background to the invention Water soluble powders and tablets based on

anor phous carbohydrate matrices are used in many fields. For exanple such
powders or tablets in a formsuitable for 10 human consunption are used in
t he food, beverage, WATERSQOLUBhERO@WDHERS AND THBEEdSeuti cal fiel ds.
Alternatively the powders or tablets may contain materials such as
detergents intended to be dissolved or dispersed in water before use. In
many casqSgld of tHeSne@sibhabl e that the powders or tablets should dissol ve or

di sperse rapidly on contact with water and, for exanple, poor tablet

di ssolution is I%#ﬁomﬁertt@nae@@ém whisk salgblgwn yatir dispeisie earbaliyidrate passdobl ens.
The powder : ' e LS ' aid and such aids
are ge\é\grglolgl@e%%gn%?%é%?)é%@q@%%cdég%ec%g?tsml ﬁ% %ﬁ?ggr'rﬁgglng{v !zlitg{'e in solid form but
whi ch generate a gas on contact with water, for exanple the conbination of
an acid and a carbonate or bicarbonate. In sone cases the anmount of the
gas- gener a%he aedled is such as to provide effervescent powders
or 20 tabl ets. yer RAHIL vaLrs b BbRs MRESbn 3R bofudle fhfriqavder s
sol ubl e foaner an{j creaﬁEr pr(S)v\gers V\%E;‘%%I u%onbﬁgﬁ%?%g f %Eﬁaqucl% are

abl e to prmuistd immangfinids. Fonemaamde suchipopaecsernr satiiety &n arforyn sustekle féior

exanple, they may be used to prqvide, mlk shakes or cappuccinqg style

bever dfes PHAR RBYUARYIOR 4o P 5t B Bhe SR FBHS MU oo P8 er 12, soups
and saucegphare@lceiti@l Geldt R IBAUATAY hd P RS & LG ndy QAMGE matdARUCCI NO-type
beverages are particularly well khown and these are’usually a dry mx of a

sol ubl e confless detsrgents mbtendad sobadissolrshardaspersed enveter beforsoiset slnganyhi s t ype

are known whi.ch.contai.n kets of ich on .di ssal ution t he powder
produce ac?%eg’rﬁlg_éso A le gﬁPﬁﬁ@oggafstqqg%%@ Sk’l%gééﬁlsf)orlv?rﬂ SIZW% r@ﬂﬁ\iﬁ " usual | y
be hot) a cahtavhiitiewetdr end, ffecexaaipts, p6r tablepdisshiash 8 &MoWE td SRBURITof he
surface which resenbles, to sonme extent at least, traditional Italian
cappudéi nénangdawgbwgvatabgiy seableses. ubicpovisiey eF let Bay senien aghemiealcr i bed i n

EP- A-0 154idldRtiofrBidand staPaidd Qreag%ﬂexjéﬁy £588binations of chemicals which are

stable in solid form but which generate a gas on contact with water, for example the

combination of an acid and a carbonate or bicarbonate. In some cases the amount of
the gas-generating chemicals added is such as to provide effervescent powders or
20  tablets.

One particular type of water soluble carbohydrate powder is soluble foamer
and creamer powders which upon addition of a liquid are able to provide a creamy
foam and such powders have many uses. For example, they may be used to provide
milk shakes or cappuccino style beverages or they may have food applications such as

25  in desserts, soups and sauces. Soluble coffee beverage products which produce
cappuccino-type beverages are particularly well known and these are usually a dry
mix of a soluble coffee powder and a soluble beverage creamer. Products of this type
are known which contain pockets of gas which upon dissolution of the powder
produce a foam so that on the addition of water or milk (which will usually be hot) a

30  whitened coffee beverage is produced having foam on the surface which resembles, to
some extent at least, traditional Italian cappuccino. Examples of gassed soluble

beverage creamers are described in EP-A-0 154 192, EP-A-0 450 310 and EP-A-0



2 8 JUL 2005 2 885 566. Sol uble beverage creanmers which contain chem cal
foam ng agents are also known. The formation of a foamis dependent on the
powder containing an ingredient, generally a protein suchag sqﬂﬁs whi ch
is capable of stabilising a foam In many fields, the presence 0
gas-generating chemcals is undesirabl@, for 5 exanple because of their
effect on flavour, or nmay even be prohibited. There is a need to provide
wat er sol r ' bl tabl ets
WD i DT e e bR LR e R O ThEm AP RHR IEER M0 " lee
chem cal dineswl (Tthedormztichs.of & GoBumndepyndeht o theipowelat camaivingandi ng t o one

aspect, the present invention provides.a thod of . increasing_.the

sol ubi lity" F‘_hﬁpts_ﬁg}e?ir‘%iari)’io?ﬁ%?uc A SARFLP VEYch 15 GpRADIG, ﬂﬂﬁﬁngﬁg f@% bohydr at e
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treatment with a gas so that gas is entrapped in the powder or tablet,
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porosity sQ
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provi des aatles withakipi@vedwaddrktiRa bl Blopelies Wolveter HithPRIthe Récd tpavsler based on
a carbohydrate matrix, said powder containing entrapped gas in an anount

which is shemicakdissplyfiasnide 20 di ssol ution or di spersion of the powder in
contact with water. According to a still further aspect, the present

invention provides a water soluble or water dispersible tablet based on a
car bohpdr venmatyroif heciomémioni ng ent rapped gas and havi ng sufficient closed

porosity to allow retention of entrapped gas in an anount i ch pronotes
di ssol ution or ‘tfCQPERSIOSNEGEPIohd ?%Fe@@ltyﬁn@%?rg&dgsasﬂ%qdw%mt er. Detailed

descri pti QRcefsid eE&\ﬁGﬂ‘MQPdiIﬁkgsi gi@faspmrbﬁ%ge{tﬁa%to ami ch the present

i nvention Is concerned may be ased on any sultabl e carbohydrate or
m xt ur e ofcatmbipdratednattiz by sGhjecting thy powher @ @atjetwat @premurdoaliestfor tocl udes an
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15  providing the powder or tablet with sufficient closed porosity so that gas entrapped

therein promotes dissolution or dispersion on contact with water.

According to a further aspect, the present invention provides a non-foaming
water soluble or water dispersible powder based on a carbohydrate matrix, said
powder containing entrapped gas in an amount which is such as to promote

20  dissolution or dispersion of the powder in contact with water.

According to a still further aspect, the present invention provides a water
soluble or water dispersible tablet based on a carbohydrate matrix containing
entrapped gas and having sufficient closed porosity to allow retention of entrapped
gas in an amount which promotes dissolution or dispersion of the tablet on contact

25  with water.

Detailed description of the invention

The powders and tablets with which the present invention is concerned may be
based on any suitable carbohydrate or mixture of carbohydrates. Generally, the
30  powder or tablet includes an amorphous carbohydrate matrix which will also include
other components depending on the intended use of the powder or tablet. Tablets may

consist of the carbohydrate matrix or more usually will comprise the carbohydrate



consi st of the carbohydrate matrix or nore usually wll conprise the
carbohydrate 3 2 8 JUL 2005 nmatrix together with one or nore other

i ngredi ents. Exanpl es of suitable carbohydrates include sugars Sfﬁj]

| act ose, dextrose, fructose, sucrose, ;naltodextrin, cyclodextz Ué.n&ﬂﬂSorn
syrup, starch and nodified starch. If the tablets or powders are not food
grade, then any other kind of water soluble or water 5 dispersible starch
can be usaeptrigingethar b’dhmﬁ ar mog%wéﬁlallngl;ﬁdmtéeﬁxaplpﬁs dfguiéabl&0% by  wei ght  of
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pl asticisers, anti-plasticisers r}pounds whi ch influence the 10
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may cont ai as ydrocol | oids and fats. Tablets in
parti cul arpr‘?fg{;{’]ce}’ &Qﬁcﬂ@y&elﬁﬁr"ﬁ?&‘?@é 15 ingredients the nature of
which wi 'l depeid o6hel e drtedesd déﬁ%e%ﬂ&eﬂg%&ﬁﬁl fit 1c15£recflp%hﬁ§gd§’b§ he

tabl ets and powders contain no nore than 7% by wei nor e

pr ef er abl ydditionof plasﬂtrascrﬁ%lbmlanaclgbrs ﬁd@rercompdumtssﬁmph gifmendd the no nor e t han
3% by we ht wat wder ar tablet is no n t he
compodPt | TSR I r SR MEPISIa s REFEH: CaTSURSE SFtFbam

stabi | i si RenGRARS B Stabilfirsa8olBFaRtsSinAShih@ers! SN addaiveBbiderably a foam (or
such conponents shoul d be absent altogether), or it should contain a

f oam dest abndtitee ng naye than @)(ah)oW@!ghbﬁnd wara peforably no mqngﬂ@géﬁ%sb)i ncl ude

i sopr opan cro nmnoest.er s no/ i est m xtures
and propyﬁxleeﬁ%ﬁt%?yco gﬂ%ngls graél OW%erStrﬁ?yscoclzlo fl o TRe aSB or tablet

shoul d 2hyproedksiabhnd fass. %bie‘tmrpaﬁg:uﬂdﬂrﬂiuyrﬁbhtaﬁm&ﬁﬁ émﬁmtdcﬁve The powder s
and tablets according to the 0glm(,asent i nvention include a gtg entrapped
t her eilf. W%dlﬁlﬁ§t}l§élaﬁﬁ9°§&’|}1% endyp ts igferdedise ofthedatdelsy affect the
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phar rraceutpiefaﬂablytﬂmeng@sthan 5% by weight water an1d most prefgrably no more than 3% by
weight water.

Where the powder or tablet is non-foaming, the composition should either

20  contain insufficient amounts of foam stabilising components such as proteins to allow
formation of a foam (or such components should be absent altogether), or it should
contain a foam-destabilising agent. Examples of foam destabilising agents include
isopropanol, fats and lipids, sucrose, monoesters, mono/diester mixtures and
propylene glycol monostearate. In this connection the powder or tablet should

25  preferably be non-foaming (minimal foam formation).

The powders and tablets according to the present invention include a gas
entrapped therein. This may be any suitable gas which does not adversely affect the
other components of the powder or tablets. Where the powder or tablets are intended
for human consumption as a food, beverage, nutritional or pharmaceutical, the gas

30  should be of food grade. Examples of suitable gases include nitrogen, carbon dioxide,
air, oxygen, helium, hydrogen, argon, neon, methane, ethane, krypton, chlorine,

chlorofluorocarbons and mixtures thereof. The amount of gas introduced into the



30 should be of food grade. Exanples of suitable gases include nitrogen,
carbon di oxide, air, oxygen, helium hydrogen, argon, neon, nethane,

et hane, krypton, chlorine, chlorofluorocarbons and m'xtur?sﬂ[tgﬁr % The
anount of gas introduced into the 2 8 JUL 2005 4 powder or zJ e S
preferably at |east 3m (STP)/g, nore pteferably at least 5m (STP)/g and
nost preferably at least 7m (STP)/g. The gas nay be introduced into the

powder or ﬁe A efbr ﬂﬁ#egis%%%fr%%ﬁgﬁt 6%4&@@@@&;%@&% p?éﬂs}aBBJi & éé%lrs cess. (ne

suitable t ni que r vVes “provi a mtrix in
t he for m dfmléXPR)Ygiad peastiprefbrblyem deastEnl(8TRYappi ng gas in the particles. In

general the nethod involves heating the powder under pressure of the gas at
a tenperature attSésf E‘H‘yth‘?émr%‘f‘%c@ 1rg‘bf}leé’r?§",de¥/\ﬂ’ﬁ tahleter2 precysqrdhsseetvur e above

the gl ass anl/sabid hRReROIOHe shitible Rbhtifife | 5 BERidi
particles a\;\lzisc_h .bef():orr% | caded Wi th tﬁe g&ggéﬂgﬁggﬁgdﬁgﬁﬁogegg}ﬁgﬂg
sol i di 5i ed mgtrigue thsHiory of expasded partitles gratsthem entreppin@ gaanin thelpegicldse Imar t i cl es

cont ai ni ng_t he, gas be the fi.nal. form of the produ or they be adm xed
weh et orkenes B8 e Fol EShostin e Ry e Cbmd o ReRhiR & s dhnet pr oduct . The
expanded pakipérélueSatictkd heRh A Y eeferRywhidh @tdyl Heth BmPetird bt v3MhSFHEOUS
matri x concentrate havi 23 a solids content suitable for spray drying,

gener al | y tesiien paimb (L) 3ddhompatpiki s enterfaintpetbe parjiclss whighekscerteiloaded t he
aqueous Lo [ . a: Oressur f ab 0_kPa,to about 5
MPa al t h%’%ﬂ ﬁhﬁégég%gd;%ﬁ?éﬁgfe tsv%ellsgo%ﬁ% eg%§aa§elﬁ%h??%f6er§tée%élg§asgl ?\tg% ally not
critical . phhwlgaTheparacies ootgaifiiorth gassmiyiedths final/fodhi ofthd froduct peMeer . The
particles are then subjected tQ an inert gas atnosphere at high pressure

and at a tedEYERdavigh afuther pov e {pHy comperensio fopa thatinglpowdpi RRAYGT an
h b i .as. of si.mi Tg of
Che Patrix. “The 15y YPirRielBhiiicles BR uBbrbdiead BYRyR3irds B 3R abReid® 191

gauge. Theniterpenhirate haviagaisobBds einkdnt siéfadtedfon sprij drydogyeesdrallypibort t he
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and at a temperature above softening point of the matrix, which for an amorphous
carbohydrate matrix may be the same as of similar to the Tg of the matrix. The
20  pressure may be from about 100 kPa gauge to about 20 Mpa gauge. The temperature
required will depend on the composition of the particles since this will influence the
Tg but can readily be determined for any particle type and composition. The use of
temperatures more than about 50°C above the Tg of the particles is unnecessary and
best avoided. The particles may be subjected to the pressure and temperature for as
25  long as desired since increasing the time will generally increase gas entrapment but
times from about 10 seconds to about 30 minutes are generally sufficient. The
particles are then subjected to rapid quenching or curing to ensure entrapment of the
gas. Suitable cooling procedures may be used to quench the particles.
Another suitable technique for introducing gas into particles involves injecting
30  gas into a molten mass of the matrix for the particles which contains little or no

moisture, for example in an extruder. The gas may be injected at a pressure of about

100 kPa gauge to about 20 MPa gauge. The temperature required will depend on the



particles are then subjected to rapid quenching or curing to ensure
entrapnent of the gas. Suitable cooling procedures nmay be used t@ @H_erzmﬁ
the particles. Another suitable technique for introducing gas igt v
particles involves injecting 30 gas igto a nolten mass of the matrix for
the particles which contains little or no noisture, for exanple in an
extruder. The gas may be injected at a pressure of about 100 kPa gauge to
about 20 IwPEpgsitige of theenataxpiacathis will wdlyrnasdhemielt tefaprspfraditcpe 2 8 JUL
2005 5 ¢ it trix_sjnce thi i kN mel t
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The nmolten mass may then be extruded through a smal[ orifice and

commi nut edhionglba smpBweifice amberamminuiedonto hipowdasi Pepgnding on BeIrepiflity bt i on of
the matri x, k- mat rd.x_may. nged to be cur [ nched under. pressure
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mat ri x. CpiésS@rebefoie BEiap fetenddintoraaiocavdeb to/preadrt itledz a8 ebcapaiyl fldnd tlend t he time
may vary for exanple from about 10 seconds to about 90 m nutes. If the
final prodeattixi Cugnggngsnching psprefisably eyried ophapidby #id the HledRay Yarys 10
produced iy, LARAPRYG dBLIRTLBEndslio BBy fiated wi th other ingredients in
powder form thi's case the gas éont ai ni ng powder may act as a

di ssol uti on ai df fherfitahprodostes apbwievitimay bAnyeduiatthe forinrig mwdiddleitiss ar e

preferably ipcorporated intq the powder . before gas. |oading. Were the
final Brod¥ uipd, by theahout me&ﬂdm@v%%e wm@aot%ﬁr RerdiREIPHART 15
manner  and,gybELAIAL ﬁfleg@;@g&ﬂaﬁﬂngbomr mAY Scths QRSB Iudbn WY folp e Particul ate
solid may be transformed into a tablet by the application of pressure can
be di vi dedverdlpomider. Anpagivagegreditnts ansprefedatily meomodatedinto fherpesmtdeon and t he
ability of g gg\/\d]g)rd.to forma tablet is dependent on a bal ance between the
pl astic dé\corr P GA“RAd the brittle fracture properties of the powder

particles. Tab'Wh@refﬂ*?é/ﬁlbeﬂﬁf&fuBﬁd at¥bleh, fiEEay Be pRITREESHI DdbnOEntRPMOEr s and in
some cases |lubricants such as magnesi um st earat e are used to i rove

powderls compaeer a1 subsequgatix loaded With g gThegaacess by svhigh pparculpigispled)
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form |i pitds stagaxeScombélidation and bond formation and the ability of a powder to form a

tablet is dependent on a balance between the plastic deformation and the brittle
fracture properties of the powder particles. Tablets may be formed by direct

20  compression of powders and in some cases lubricants such as magnesium stearate are
used to improve powder compaction. In addition, binding agents are usually applied.
Whithin the embodiments of the present invention, these binders are for example, but
not exclusively, carbohydrates, starches in native or treated form, lipids, waxes and
fats. Many parameters influence powder compaction including the composition,

25  particle size, water content, compaction speed and pressure, the way in which the
powder was prepared (roller dried, spray dried, freeze dried), powder flowability and
powder brittleness. Further information on tablet formation can be found in standard
reference works such as Pharmaceutical Powder Compaction Technology (1996) Ed
Alderborn, G and Nystrém, C, Marcel Dekker, New York.

30 According to one embodiment, foamed powders, for example foamed food
powders, prepared by extruding, spray-drying or freeze-drying, and which have a high

level of closed porosity, are compacted into tablets as described above and then



fats. Many paraneters influence powder conpaction including the
conposition, 25 particle size, water content, conpaction speed and
pressure, the way in which the powdler was prepared (rol Il[er Yc@;gz% spray
dried, freeze dried), powder flowability and powder brit fge .U5further
information on tablet formation can beéfound in standard reference works
such as Pharnmaceuti cal Powder Conpaction Technol ogy (1996) Ed Al derbom G
and Nyst r QfadewilfPeAs®ly eI sentblVmbMd as MsAIBER VRTof fie ?ﬁiu%ﬁiﬁ?&'f ment,

f oamed powders, for exanple foanmed foo powder s, prepared by extruding,
spr ay- dr yinegders. fitedwbling trmagfor axaimmll prdssureatoratime ghovd By gllaysfanc| osed

porosity, .are_c ct inta tabletg as described above and then.2 8 JUL
bo0s” 61 dngrbR d hefgedine ARierabd yBRiet b ERituroas el P Kidisbove 1 or
t he producdoh@ifiofd andxauEiR'compbkigionol ding tine, for exanple pressurization
time above Tg, plays an inportant role and the |loading time and vol une of

gas entrapped depeyaksoba ppesahlp tyformanesuriendpoaddrsiuith highclnspdromosin. 5 1t
may al so i . | z€ . i hj sed porosity
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opt i onal | ytogdtixgetittesthar ihfredicher Jongractioresf the tablunprpiik diusObe tdified altl et
prem x nust be carried out, in such a vva%ét hat a significant propartion of
the cl osed?Sefosvey thasaigpificaghprorastion of thg closed Rarpsiioigmasitp dbt yss ot
pressures, . ansd gc{w EQEpA4Bn h}?esﬁﬁ%@'xﬁk%@ohﬂe %Q@istr@tgfn&tl if @'e%“befél Bsher es) and
it is also possY e to optimse t4d open porosity thereby I nproving

di ssol1at i qrorgs) enpkrt is dso pdssibhetotophilnde. tolobert perogiomtiercby smpwivirened, f or

exanpl e by,. ipcreasing.the tenper re, the particles can be conpacted
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formingredients to formtablets, the gas 15 contai ni ng conponent can act

as a di sscrackingtherebly marintising gadloss dumgaomipattion. Where gas eotidahingr at e- based

tabl ets or wder s include,a.gas-cqntai ni.n .conpopent, .as di ssol uti on
aid, this POUASLRERTALSY Nilb S PEVE: B Reteg e R Remdrbies be g8t
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generally has a softening point and/or Tg of at |east 35C, nore preferably

at |east 20 45GVheragarobydrpiedrasechighlptsaar powdsts isHGle 3 gastqpntainiss wher e t he
matrix is c%ﬁl%%genq Is #issolution aid, this component may make up 0.5 to 70% by weight of

the total composition. In the final formulation, the gas-containing component
generally has a softening point and/or Tg of at least 35°C, more preferably at least

20  45°C, and most preferably at least 55°C. In the case where the matrix is based on an
amorphous carbohydrate, the softening point may be but is not exclusively restricted
to Tg.

The production of particles and tablets loaded with gas requires the gas to be

transported into and entrapped by the matrix forming the particles and tablets and it

25  has been found that the mechanism of gas transport and entrapment is related to the
matrix composition and, in particular, to the closed porosity of the matrix. Gas enters
the matrix at temperatures above the Tg as a result of lowered matrix viscosity and
increased matrix mobility. The optimum temperature range for gas to enter the matrix
depends on the composition of the matrix but can readily be determined in any

30 particular case. Below the Tg of the matrix the rate of gas entrapment is very low and
if the temperature increases too far above the Tg the matrix tends to collapse reducing

gas entrapment. Within the optimum temperature range, the amount of gas entrapped



anor phous carbohydrate, the softening point may be but is not exclusively
restricted to Tg. The production of particles and tablets | oaded with gas
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Sui t abl e fipamrrwpelidfi Hecxaraple, upetodrabt 10%y utdharexastiemelds netasidical. drhewhey and
they may be _added in an anpunt. of ,.for exanmple, up to.5% qr 10%. but the
exant | ovaP RE ey bt fihod R g dine HETRieh s PSS hdsreeia

non- f oam ngtivdiggrdicant fe sietitledas hfiropiaaid depdnimgaidhe atédéa usdgf i ents are
i ncl uded as appropriate depending on the intended use of the 15

conpodft i GAMPSEiHPRCBUIAROCia0BVE ingredifinghesidse whae prajgias onsodiuan pasediates odi um
caser et a3 SREETb Rt lp SRR BOLCRIR g, end
_ other protimiradiests ditlade sapsninyseface Roivedipids and ik protbias fuzhne dysoyymapi d
- guenching P%fros(i;’t?lsn?egldalgoot\)l\éjt%g‘r%eg %y tra?)tl)cli gltlesxfchirn%%f %assed powders or tablets, rapid
release of elevated external pressure in the softened state, or by using blowing agents,
20  for example isobutane or halogenated chlorofluorocarbons, at elevated pressures
and/or temperatures.
In one embodiment of the invention, the tablets or powder comprise a
beverage base, e.g coffee, cocoa, malt or tea. In particular tablets comprising soluble
coffee have been found to be readily disolvable and dispersable. For example, the
25  tablets may comprise soluble coffee, foamed powder, sugar and creamer.
Upon reconstitution of the powder or tablet, the particles containing entrapped
gas will crack, break up or disintegrate, thereby increasing the specific surface area of
the powder or the tablet which promotes the dispersion and subsequent dissolution of
the powder or the tablet.
30 An additional advantage of the present invention is that, if an inert gas is

entrapped in the particles, its incorporation will protect any sensitive active

ingredients present in the powder or tablet from interaction with atmospheric gases by



rel ease of elevated external pressure in the softened state, or by using
bl owi ng agents, 20 for exanpl e isobutane or hal ogenated

chl or of | uorocar bons, at el evated pressures and/or tenpqutyrfs gn one
enbodi ment of the invention, the tablets or powder conpri ela{ @g er age
base, e.g coffee, cocoa, nalt or tea. Bn particular tablets conprising
sol ubl e coffee have been found to be readily disol vabl e and di spersabl e.

For exanplgy, i c?f%t% X & Dr PBYet GRFRAL ﬁq%}:tsgt%%].gﬁ%g% g[IE)Ia%rg,’ tpg gq%g‘taﬁint%ﬁgﬂer !

sugar and creaner. reconstitution o
particl es gesfitoai thediyeerdnvapmaeht of e sehiitiveadivie indrediakt wifl bepadtiatlynt egr at e,

thereby increasing the specific surface area of the powder _or the tabl et

whi ch_ pr orfGPEERAE B Bp &P S KErSe 6 Setun themieBmgt BHIST I PRE Fonder or
the tabl etihe §Dsiiive A6k ihpRAlenBHUMPSRGAR RbcdpliBleRb 82RBod MENtJi@BIel S that, if
an inert gas is entrapped in the particles, its incorporation wll protect

any sedsi tiherégascior peotecting isciieenitrogen, ediboughi atherhiverpgasdemaprlspabl et from

interacti n v&e{lé.qlﬁms%ﬁheric gases by 2 8 JUL 2005 8 saturation of the
powder or 481 W WU he i nert gas. During storage, the loss of inert gas

from the directEamplésutitohpdratehRsdieabletsian@ pawterd @cdording @b gRtprédehd be
partially  conpensated bélt he very slow rel ease of gas fromthe entrapnent

matrix. | rinpydenincdude thepollosnaeg:t i ve active ingredient will often be
susceptible to i I i i . fon is then
nitrogen, alt héggghtggbﬁggwla%grf% pglgisiﬁe%%lrlrggﬁg%g%rnk%%ﬁgﬁ?ég%gﬁb%;ﬁ&éused.
Exanplies dfetteradikdnyion af the ldags dhait sldyadoataimd powders according to the present

invention include the follow ng:. tablets and powders faqr pharmaceutical use
cont ai ni ng gas t%ﬂPté A PRV CTE cor%@%&aéforﬁggémlw%ﬁm% sk hat they

contain; tRbHeferdlehPIIHES Sich HAtGaN a@gsngﬂﬁ(e)s:; Bfobficﬁﬂzq:)aéféﬁa lg.ﬁ&"@ﬂ&mins;

applications which “show better dispersio such material s as enzynes,

probi oti c bact dabletsand powidescogainingadal dorsfoad dpplwatien, Sormxampiainstgnigas f or

food application, for exanple instant food powders; 15 tablets containing
5oL pRir

gas in th Sbonbons, for exanple for the

15 tablets containing gas in the form of bonbons, for example for the
confectionery field, tablets and powders for infant nutrition and tablets for the
culinary field such as bouillon cubes;

cleaning tablets or powders such as tablets containing agents to clean contact
lenses;

20 tablets or chewing gums for cleaning teeth upon wetting/chewing in the mouth
where dissolution speed may affect uptake of sodium fluoride in the mouth;

tablets or powders for animal consumption, for example pet foods containing
gas, flavours and nutritional ingredients, for example vitamins or probiotic
microorganisms and their metabolites;

25 tablets and powders containing agrochemical ingredients for example
fertilizers, pesticides or herbicides;

tablets and powders containing cosmetic ingredients, for example bath and
shower preparations.
It would be understood that this technology would also be applicable to other fields

30  such as household products.

The invention is illustrated by the following examples.



confectionery field, tablets and powders for infant nutrition and tablets
for the culinary field such as bouillon cubes; cleaning tablets or powders
such as tablets containing agents to clean contact |enses; Zouz ﬁleaLs @5
chewi ng guns for cleaning teeth upon wgtti ng/ chewing in the no ez

di ssol ution speed may affect uptake of “sodiumfluoride in the nouth;

tabl ets or powders for aninmal consunption, for exanple pet foods containing
gas, flav@xamplad - Petparationalf tabletseidgvnslers or exanpl e vitam ns or
probiotic mcro anisnms and their _netapolites; 25 tablets and powders
cont ai ni ng agr J@ﬁ{? ware prigrisd; Bomsirege-doied Asnaphous, pewdery (Rartigle 45 des or
her bi ci degerfeahioet 809 RAMEAststERVrahdlodexHR T b ¢shaar KA Sfiserlah

exanpl e bateh and shower p?\gparsét |%ons. Iot V\Dulq%Ebequn%}e’rstood that&b[ hi s

t echnol ogyitlouinyingl pacddagepel sehihecaseinat (Skntis, AQs Swiderdandh (dsbldosehol d
products. Jhe jnveption ig,illustr d by the follow anpl es. 8 JUL
D005 Xdtinebie e 38 mBh To1EPt QomBps aiea e FBNARE] rah Bt &g
prepared finerihs PedSurdr dLIAMIFPHAHS APAUERES wdRShbb rBsss g\%RM lsot mgpn 0. 4
and 0.9 consisting of maltodextrin DE 12 (Sugro, AG tzerland) with
varyi ng pd¥assant.dgancej. sodi um caseinate (Santis, AG Switzerland) (Table 1).
5 The tabl i or hei ght .2 wer e. conpressed with an

esti mat ed 1eattbzeb¥ goﬁgﬁélﬁﬁ?ggga?nﬁelesb Seggﬂtﬁ}ﬂs uosnilpﬁasséonstandard wor kshop presss
(PE:VI 60 PiSamplRassant, FrMakredextriaD©E13 (wavposition of Svilidhesastinatk for0
tablet c ' ' . ' 1 e 1
(wt. %101 d9t¥%®) 2 80 20 3 70 30

1 90 10
2 80 20
3 70 30

15
Example 2 - Gas loading
The procedure for loading the samples with nitrogen gas is as follows. First,
the samples are pressurized with nitrogen gas at room temperature in a closed batch
autoclave (volume 5 liter, type DN 2000 (Meili S.A, Switzerland), maximum pressure
20 30 bar). The autoclave is equipped with a temperature sensor (PT-100, no. AC 1912,
Rotronic, Switzerland), relative humidity sensor (HP101A-L5-ES1W, Rotronic,
Switzerland), pressure sensor (ED 510/354.461/105, Haenni, Switzerland) and mixer
(UFM1-F, SAJA). Second, the powder is heated under pressure to temperatures above
its glass transition temperature. Above the Tg, the gas is readily taken up by the
25  sample. The gas is retained in the sample by relieving the pressure in the vessel only
after cooling the powder to temperatures below its glass transition temperature.
Thetotal amount of gas absorbed can by varied by varying the loading temperature,

pressure and time above Tg.

30 Example 3 - Tablets
Powder sample 3 with Aw 0.32 (see Example 1 above) is light compressed

(compaction pressure ~20 kPa) and loaded in an autoclave according to method



15 Exanmple 2 - Gas | oading The procedure for |oading the sanples with
nitrogen gas is as follows. First, the sanples are pressurized with
nitrogen gas at roomtenperature in a closed batch aut oclpgeﬂggozggge 5
liter, type DN 2000 (Meili S. A, Switzerland), nmaxi mum pressure 20 bar) .
The autoclave is equi pped with a tenpertature sensor (PT-100, no. AC 1912,
Rotronic, Switzerland), relative humdity sensor (HP 101 A-L5-ES 1 W

ic. S / / "
Sui t 2or 1 e ieh Tob 06 Hhe cBRRRS PRFRR ¥ ehllote i e fapion 2SS0 under

pressur e tmedsarqpi@blly asedabothe produstion adtabletsamBsi loivefing GiEpenphéetich Above the
Tg, the gas is readily.taken up the 25 sa The gas is retained in

b | e.
the sanpl PTBYURelaPIS wghw%{flegeéfﬁné OpgR P‘Pf@ﬁg)gg’g’é?e odtaiged. dntlie cool i ng t he
powder to Jy 'bﬁtr!;’%geéc@{’slrﬂ%&e' th %i%%?%aﬁd W@hﬁh?%ﬁ{%ﬁeﬁgﬁgﬂﬂf&?ﬁ Jhetotal

amount of gas abso can by var y varying adi ng tenperat ure,
pressurse alrajland the gadroneinfhe tablet Exigunel 1b).3In thdefigirss tRe lagend sanfblovd: wi t h Aw

0.32 (see Exanple 1 above).is |light conpresse conpacti on pressure -20
oy and 1 oalesPImaaEbE S aPRG 1 e o8 & JuL b00s. 10
descri bed abpygeiddNa&smMAktiedbaWRSSPificles Much lower than the conpaction
pressure normally used for the production of tablets. By |lowering the

conmpacti on T epenupare: camity et ehannelreohingindeatiop odthdthe satfaspefi theaotidi t y can be
obtained. In,thi.s crgnnerctgzg)n reference is made to Figure 1 a and 1b which
represent the PABPRYCRYTSGr A 1 a) and the granule in the tablet (Figure

I b). 11 t hesg=tiogsd Bretdacit) agEIMhrheniGdingOVitloWs surfdce solid matrix: matrix
excl udi ng both open and closed pores 2= voids: space or interstice between
particl es 3=6opagkpolune ehihin fraciures igidgdhe sdidfa#izat i ng with the surface of

the solid 47 m - < <D= . ty not

conmmuni cat i nzg- \%5 rﬁ?&%ﬁégrsel)??%gg Coé‘%cﬁtr)%%ktg al\}:‘; glﬁioq%B P{"ﬁfiﬁgﬁlﬁect ures inside
the solid Tht lading presineeised Hagneddifotite 60 ntianarkbading winigeraimetdeeC. pore or
voi d vol une

The density of the tablet for gas loading is 1.3532 g/cm’ and after gas loading 1.3069

15 g/em’. After gas loading a closed porosity of 13% is measured, an open porosity of

58% and the tablet contains 5.3 ml/g gas, showing improved dissolution.

Example 4 - Powder
Powder sample 2 with Aw 0.23 is pressurized in an autoclave according to
20 method described above. Pressure 50 bar, holding time 1 hour, temperature 120°C.
The powder contains after gassing a closed porosity of 52%, density 0.73 g/em® and

25 ml gas/gram. Upon reconstitution this powder dissolves very fast.

Example 5— Beverage tablets

25 Tablets where compacted from the following two premixes:
Sample Soluble coffee ! Foamed powder > Sucrose * Creamer *
[wt. %] [wt. %] - [wt.%] [wt. %]
1 67 - 33 -
2 15 25 - 60

1) Spray-dried soluble coffee powder.
2) Foamed carbohydrate powder (dairy based).
3) Crystalline sucrose.

4) Spray-dried creamer powder.



The | oading pressure was 50 bar, loading time 60 mn. and |oading
tenperature 90C. The density of the tablet for gas loading is 1. 353§ @é
and after gas |oading 1.3069 15 g/cnB. After gas |oading a clo8 el g ity
of 13%is neasured, an open porosity off 58% and the tablet contains 5.3
mug gas, show ng inproved di ssolution. Exanple 4 - Powder Powder sanple 2
with Aw 0.23 is pressurized in an autoclave according to 20 nethod

descri bed above. Pressure 50 bar, holding tinme 1 hour, tenperature 120C
The powder bHe egnp d 0.73

g/ cnB8 and Tag%&m?d lggg@lfgrz a%mgﬁ%?r?@se?gﬁgf?t uti ggﬂ? %Ifct)\/\z/rlll@_]?)élrﬂ/9 3| @3%%5 very

f ast . Exanpllnpacﬁed Be\lewa@entedhinetc@ngﬁcﬁ?ab Ipeﬁtssumhesurfg aompaua‘l etdblet prass.he

foll owi ngt X anpl e Solu e coff F omder 2 Sucrose 3
O camer  SPPIGRE Fagpd PR o ehes popbigion. 34 Toaglhifopgiong e

Spray-éri @d 53012 o3 2©f T18e 1daaiBelime Ay asFIRABRAUERA DROVErRL AisBOMHSH tdsekai 'y
based). 3) Crystalline sucrose. 4) Spray-dried creaner powder. 2 8 JUL

2005 11 Vd!@reeqa@“lqdjwmwter@f ebqut{ H|°Q<ﬁbgga8ab@@nd fablnmdlssabdeémowédagm about

4 g) wher om1to medi um ssure a manual
Canl ot or Suor€ MERES s e o PRk Mo RIRACKIE 1ol gl

| oadi ng cmrearmlsb‘merrﬁecﬁscﬂ@e fam c&nﬁp%‘ft&be%@gé oadi ng tine was 30

m nutes. Afterwards, dissolution tests where carried out in water of about
70 C. The gas- Ioaded tabl ets dissolved noticeably nore rapidly than the

ones ?@ich were not | oaded with gas. The sanple containing the creaner
al so forned sone foamon top of the beverage. 10 2 8 JUL 2005 12



CLAIMS: 1. A nethod of increasing the solubility or dispersibility of a
powder or tablet based on a carbohydrate matrix by subjecting the powder
or tablet or a precursor therefor to treatment with a gas/Zsh JUraf(ggas
enters the matrix at tenperatures 5 above the Tg and is entrapped in the
powder or tablet, which conprises provi’ding the powder or tablet with
sufficient closed porosity so that gas entrapped therein pronotes

di ssol ution or @©l.spgssi on on contact with water. 2. A nethod according to
claim1l wherein the powder or tablet has an anorphous carbohydrate matri x.
10 3. A net hod laccordmsihadpidnapaping the solubilisy @i disnersbility efctnatrdsrer i s a

sugar, st I L El .4 | i y of clains 1
f0°3 wher ar e Bhed Bk bbb iy ST IIMARERIS P B OF R, %ot 1 he
mat ri xX. 5.précunset ticdefac tooraditmenttvaitica gasnso4hatigas enterstthemaaixban bamifeitaregonpr i ses

at 15 | east 7‘?%@by igrrl\t of the matrix. 6. A nethod according to claimb5
wher ei i t H2O¥& 4% Enteaprpd st payden qr gahletgwhach ropprigespreyidingdherat ri x.

7. A met hoghuarrer dhRBwkA stfhtidl clobdi fRoshtylsB ¢ ' &@M@ﬁ&n tabl et
al so cont gg)ns pr ot el n‘,v h;dr O(I:égl fo%egw(;&‘r}o%gts. %‘%@Eﬁk%@%ﬂ@g accor cﬁ?énsg to any
of cl ai ns dissbhitipnwhdispémsionloa cgamct witnivateagen, car bon di oxi de, air, oxygen,
hel i um hydrogen, argon eon, .net hape, .ethane,. kr on, hlorine, a

chl or of | uor ocarbon dgné?ﬂ?ﬁ&&cﬁ‘?rglqg%rcg’b@.l ‘@hef%lnﬁ%%%@%&?%t%% any of
claims 1 tghdpNhglcaivBhidiaieRpMeer or tablet contains at |east 3ml(STP)/g of
gas. 25 10. A nethod according to claim9 wherein the 8$Mer or tablet

contailfs at |é&ast Shinegdipd)acgordinggaslaimi or’ wharpindheesrbelyidraje is cl ai m 10
wherein thse %kad%{l or t%bl es& ontains at |least 7m (STP)/g of gas. 12. A
met hod accoF f?@r S g}?ﬁl (l)efd P4t nms 1 to 11 wherein for the 30 producti on of

a powder, gas i4s entA afged dcBordhi t6 anpehylaingt Btd whérein te Barebhyrixganded
particles ‘comprises at least 50% by weight of the matrix.
5. A method according to claim 4 wherein the carbohydrate comprises at

15 least 75% by weight of the matrix.

6. A method according to claim 5 wherein the carbohydrate comprises at
least 90% by weight of the matrix.

7. A method according to any of claims 1 to 6 wherein the powder or
tablet also contains protein, hydrocolloid or fat.

20 8. A method according to any of claims 1 to 7 wherein the gas is nitrogen,
carbon dioxide, air, oxygen, helium, hydrogen, argon, neon, methane, ethane, krypton,
chlorine, a chlorofluorocarbon or a mixture thereof.

9. A method according to any of claims 1 to 8 wherein the powder or
tablet contains at least 3ml(STP)/g of gas.

25 10. A method according to claim 9 wherein the powder or tablet contains
at least 5Sml(STP)/g of gas.

11. A method according to claim 10 wherein the powder or tablet contains
at least 7m1(STP)/g of gas.
12. A method according to any of claims 1 to 11 wherein for the
30  production of a powder, gas is entrapped in the carbohydrate in the form of expanded

particles.



2 8 JUL 2005 13 13. A nethod according to claim 12 wherein gas is v
introduced into the particles by subjecting the particles at a t@nﬁJe}Uit d005
above the softening point of the carbohydrate to an atnosphere of the gas
under pressure. 14. A nethod accordingsto any of clains 1 to 11 for the
production of 5 tablets which conprises formng a tablet fromparticles

i ncludi ng the carbohydrate and entrapping gas in the carbohydrate. 15. A

met hod accor di Ag- t o Amsthed pecarfingde glamd 2gaierein ganis igfmveed inte et he

tablets b j i d TR& t he

car bohydri)taéfé?é g%?ghﬂ%gt%&h%%ﬁ%eﬁ a? %é&nfg un ew%{r%gggﬁ%{@{lé ?gin{gftﬂ% met hod

accor di ng cixbohpdrarefto ah atmasphere of iife gib@nd¢rnprélarepowder or tablet is a

pharmaceutical or a food. 17. A nethod Ecc.ordi ng1 ':)tg gjny of clai ;ns 1to 15
r ch

for increasing lfhe “BIctgdiacesrdme apapet SpB § oyl lofer Bepreduetions

COMPr | 55 17168 WARM A Re{Riunln £8P RBm PEID BeRingRe (iiRANANL S. 15 18.
A non-foam ng wat er sol uble or "water dispersible powder based on a

car bohydr ane entsanping gasan thepavidydimént ai ni ng entrapped gas in an anount
which is such.as to, pr te di.ssql ufion,or. di.spersion. of .t he.powder in
contact wi thowdoer . A Bk sBcruiede elaidiiAg e iR R s infinatord e e

anor phous tﬂﬁétb@g)ﬁﬁﬁjéétﬁlg tH&tablefs atAQerBerathr® MR KhATE OF theRErbofydrafdi to) 18A0r 19

wherein the carbohydrate is a sugar, starch or nodified starch. 21.
powder ac@Brebnegphers cdiile gds vaderpresse®.t o 20 wherein the carbohydrate

conpri.ses at |egast 50% Lght of th Lri Wqer rding to
3T uner ei -t he~ Bisbg St ing G ahbf SRLLY o BB RHIR agfaG R ot o
the matri xabl@ if\a phavdekce@izabsici fogdt 0 cl ai m 22 wherein the carbohydrate

conprises at | east 90% by wei g,ht of the matrix. 24 A powder according to
any of claims 18- to eBethodarcusingdp asy pedaimmhie 15505 Bpreasingthe f oami ng

protein. solubility or dispersibility of a tablet which comprises a carbohydrate matrix and one

or more active ingredients.

15 18. A non-foaming water soluble or water dispersible powder based on a
carbohydrate matrix, said powder containing entrapped gas in an amount which is
such as to promote dissolution or dispersion of the powder in contact with water.

19. A powder according to claim 18 which has an amorphous carbohydrate
matrix.

20 20. A powder according to claim 18 or 19 wherein the carbohydrate is a
sugar, starch or modified starch.

21. A powder according to any of claims 18 to 20 wherein the
carbohydrate comprises at least 50% by weight of the matrix
22 A powder according to claim 21 wherein the carbohydrate comprises at
25 least 75% by weight of the matrix
23 A powder according to claim 22 wherein the carbohydrate comprises at
least 90% by weight of the matrix.
24 A powder according to any of claims 18 to 23 which contains less than
5% by weight foaming protein.
30 25. A powder according to any of claims 18 to 24 which contains a foam-

destabilising agent.



30 25. A powder according to any of clains 18 to 24 which contains a foam
destabilising agent. 2 8 JUL 2005 14 26. A powder accori @g t o ﬁ)ﬂ of
claims 18 to 25 wherein the gas is nitrogen, carbon di o4 e:’U'ai oxygen,
hel i um hydrogen, argon, neon, nethane, ethane, krypton, chlorine, a

chl orof | uorocarbon or a mxture thereof 27. A powder according to any of
clains 18 to 26 which contains at least 5 3nil(STP)/g of gas. 28. A powder

according to clg m ZAZPWH%&&@ r(%tﬂ%n?%f!:l@ﬁ‘l%185@%%;}_1%1'&961%{'%5/9@5- 29. A

}
powder according to claim 28 whi contains at least 7nl g of gas. 10
30. A powduirogane earbemdioxideay oaygen, helivam, Ig/dtagea qrgdri, mhon, sneshanghar naceut i cal

or a food. . 31. .A neth for t oduct.i on of .a powder .according to any of
clainms 18 etl%@%s‘ﬁ%&@ﬁ%“&a@ c%roghiof%{;ﬁbbé’g qrﬁl?lﬁgg%ﬁ’gﬁeé’fqydr ate in the form
of expanded parjj cl & powd&-acbordhighednfeE iR bR 6Gh ARt SkainkIgr18dsh gas is

introduced into the 15 particles by subjecting the particles at a
t enper &t urdnEHERIE efgassof t eni ng point of the carbohydrate to an at nobsphere

of the gas und pre d I . i ihl e tabl et
based on a car l?ghydr‘g? g‘;’gen%aat%??rgﬁg\gﬁ:cgaﬁrﬁ?gdag%f?%%ﬁ%&gé@ssgg%gg m/?r?g

suf fici entgasl osed porosity to allow retention of entrapped gas in an
anount whi ch pronotes di ssol ution or_ dispersion of, 20 th et qn
contact with weer. SROVACKAgHPTdingde claimisigviieh eqnizing @ée%?@ﬁv@ﬁ?m

anor phous 8T bohydrate matrix. 35. A tablet according to claim33 or 34
wherein the carbohydrate is a sugar, starch or nodified starch. 25 36. A
t abl etloaccor di rig. t o Apywddér acterding t83ny of @5inwhi tei2? wikieh tser bohydr at e

conpri ses at Ieast%ZO% P%) wei ght of the matrix. 37. A tablet according to
cl ai m 36 FRACEUEGRL 0t f908hy dr at e conpri ses at

31. A method for the production of a powder according to any of claims 18
to 30 wherein gas is entrapped in the carbohydrate in the form of expanded particles.

32. A method according to claim 31 wherein gas is introduced into the

15  particles by subjecting the particles at a temperature above the softening point of the
carbohydrate to an atmosphere of the gas under pressure.

33. A water soluble or water dispersible tablet based on a carbohydrate
matrix containing entrapped gas and having sufficient closed porosity to allow
retention of entrapped gas in an amount which promotes dissolution or dispersion of

20  the tablet on contact with water.

34. A tablet according to claim 33 which has an amorphous carbohydrate
matrix.

35. A tablet according to claim 33 or 34 wherein the carbohydrate is a
sugar, starch or modified starch.

25 36. A tablet according to any of claims 33 to 35 wherein the carbohydrate
comprises at least 50% by weight of the matrix.

37. A tablet according to claim 36 wherein the carbohydrate comprises at
least 75% by weight of the matrix.

38. A tablet according to claim 37 wherein the carbohydrate comprises at

30  least 90% by weight of the matrix.
39. A tablet according to any of claims 33 to 38 which also contains

protein, hydrocolloid or fat.



| east 75% by weight of the matrix. 38. A tablet according to claim 37
wherei n the carbohydrate conprises at 30 | east 90% by wei ght of ?tﬂ‘eJUL 2005
matrix. 39. A tablet according to any of clainms 33 to 38 which al'so
contains protein, hydrocolloid or fatis 2 8 JUL 2005 15 40. A tablet
according to any of clains 33 to 39 wherein the gas is nitrogen, carbon

dioxide, air, o en, i um _hydroge ar , on, nethane, ethane,
krypton, chl orﬁﬁé? %@EEBF‘EFPF‘UB Hb%{’r%'b&r?l%‘ingggﬁ?%wlémﬂlhé}ee%f 15 41. A tablet
accordi ng nltfb)ééﬂycaﬁﬁoncdi@ki%, a%?okfgeﬂ?llxé'lﬁhﬁ *hﬁ%b@a?gmehe&ﬁmhané, 3l (STP)/ g

of gas. 42. tabl et according to claim4 ich Contains at |east
5ml( STP) / gthehe, kggpgon,4Blorimet aphletoflonsabongr e mistuag therk®fwhi ch cont ai ns at

43 whi oh | < o Aar b B adordigy «Can Tl 3510 B R G By of

cl ai ms 5 33 3tAP)WYfGhAs.conpri ses a carbohydrate matrix and at |east one
active ingredient. 46. A nethod for the production of a tablet according to
any of clainms 33 1%\ tablefgcagriing todnipt #5whidinoniams ah leagbirelSTR)gwhar ti cl es
i ncludi ng the carbohydrate and entrapping gas in the carbohydrate matrix.
47. A net Fod accor di ng to claim46 wherein the gas is introduced into the
tabl ets by subudcti rgtableeatbdieg s ¢lhind2 edijvdroahtiing abayEe7hliSTRYE 6£ni ng

poi nt of the carbohydrate nmatrix to an atnosphere of the gas under
pressure. 8as

10 44, A tablet according to any of claims 33 to 43 which is a pharmaceutical
or a food.
45, A tablet according to any of claims 33 to 43 which comprises a

carbohydrate matrix and at least one active ingredient.
46. A method for the production of a tablet according to any of claims 33
15  to 45 which comprises forming a tablet from particles including the carbohydrate and
entrapping gas in the carbohydrate matrix.
47. A method according to claim 46 wherein the gas is introduced into the
tablets by subjecting the tablets at a temperature above the softening point of the

carbohydrate matrix to an atmosphere of the gas under pressure.



