2 0 JUL 2005 1 WATER SOLUBLE PONDERS AND TABLETS Field of the invention
This invention relates to water soluble or water dispersible car bohydrate
based 5 powders and tablets with inproved reconstitution proper sIUangé
wat er. Background to the invention Water sol uble powders and tabl ets base
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 the food, beWAIFR SQLUBLERQOWIMARSANDABLEAS phar maceuti cal
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15  many drug-bloavallablhty problems. The powder or tablet may contain a chemical

dissolution aid and such aids are generally combinations 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



sone extent at least, traditional Italian cappuccino. Exanples of gassed
sol ubl e beverage creaners are described in EP-A-0 154 192, EP-A-0 450 310
and EP-A-0 28 JUL 2005 2 885 566. Sol ubl e beverage creanerg ?/nﬂ%h 2et ain
chem cal foam ng agents are also known. The formation of a foami's
dependent on the powder containing an 2ingredient, generally a protein such
as casein, which is capable of stabilising a foam In many fields, the
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treatment with a gas so ¥hal% gas is entrapped in the powder or tablet, which comprises

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



based on any suitable carbohydrate or m xture of carbohydrates. Generally,
the 30 powder or tablet includes an anorphous carbohydrate nmatri x which
will also include other conponents depending on the intended ?s§ 8’5. t he
powder or tablet. Tablets may consist;of the carbohydrate natfi JOIL ARfi5e
usually will conprise the carbohydrate 3 2 8 JUL 2005 matrix together with
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or tabl et P?&Qf‘élog/ the tablets and powders contain no more than 7% by weight water, more

preferably no more than 5% by weight water and most preferably 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



25 preferably be non-foamng (m nimal foamformation). The powders and
tabl ets according to the present invention include a gas entrapped
therein. This may be any suitable gas which does not adver; inf t the
ot her conponents of the powder or tablets. Were the powder o# ts are
intended for human consunption as a féod, beverage, nutritional or
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of simlar to the Tg of the matrix. The 20 pressure may be from about 100
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powder. The particles are then subjected to an inert gas atmosphere at high pressure

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
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two stages of consolidation 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



two stages of consolidation and bond formation and the ability of a powder
to forma tablet is dependent on a bal ance between the plastic deformation
and the brittle fracture properties of the powder partinggs. Taz%l ets may
be fornmed by direct 20 conpression of powders and in so atMs Gbricants
such as magnesium stearate are wused t® inprove powder conpaction. In
addition, binding agents are usually applied. Within the enbodi nents of
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O T e Catbohydrate-based taviets or powders inclade a gas-sontainiag
component as a dissolution 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
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tablets W'nluly BEAIAEE ?A ér%at% ?ﬁrtigf dlodd pores in the powder and examples of such
ingredients include saponin, surface active lipids and other proteins such as lysozyme.
Porosity may also be formed by rapid quenching of gassed 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



protein or only a small anount of protein, although if necessary a snall
anmpunt of 10 foam stabiliser can be added to obtain a powder with initial
cl osed pores. Suitable foam stabilisers are generally prz;:ﬁeigg gh as
casein or whey and they may be added in an anount of, f l!; n@p , up to
5% or 10% but the exact level is not &ritical. The powder may contain any
desired non-foam ng ingredients such as fats and salts and active

i ngredi ent i i Nl i use of
the 15 conancs T iheRRruRD: SRR DR G hofi3RE Eh il Al I BE R 2
sodi um cass fimhethe dagctravirs@dent of treeseh@tivaadtivalingrédisedvilbegartiatlyt he powder

and exanpl es of such _ingredients inglude saponin, surface active |lipids

and ot her Cﬁfrﬁleg?aﬁ"?@'u@ﬁ Vg@' ﬁ?%BéW%.ogg?ﬁot%%!t e mapidgatp. i‘bPWﬁHC%y rapid
quenchi ng tRE sGRFVEAcPRVEEIeaieRl wiPHh& B sus@ptifle tb BkRaB86 Ha £iguslced external
pressure in the softened state, or by using blow ng agents, 20 for exanple

i sobut @ne inert s foyprodactidn esthen vitdogen, altheughrgherdnerbgasenmey aspessur es  and/ or
tenperaturb%%.fliri ne & odi nent of the invention, the tablets or powder
conprise a é‘i/aé}ya ' ase, e.g coffee, cocoa, malt or tea. In particular

tabl ets conpri Sixaehpi&l dfth®ohpdthfe@RsdiuBlcen pbauad atorigg teadigrsesi sol vabl e
and di spersable. For exanple, the 25 tablets may conpri se sol ubl e coffee,

f oaned povidesntios gpdudefhel fodlodangsr . Upon reconstitution of the powder or

tablet, the part%l&lgt!s%ﬁd p&%&k @&Rygxaﬁﬂﬁcreﬁg&?gfe &%?alﬂl}iglgaf\;vﬁl%h ’pr&i&?k up or

di sintegrate, thereby fncreasi e specific sur e areao he powder
or t heot alideettr dikpesdiopoditddagstie tithiygoatasi;on and subsequent di ssol ution of
the powder or the tablet. 30 An additi (%nang dvant age of . the present

i nvention is tHakletsjapd gawders pontgiging gas fey, PP‘iﬁ‘ﬁ@éﬁmfﬁltﬁP@ Henswhigh s

i ncor por atg 1 : : hd AV i . L nt in the
ponder or o A Rl Bt B B AL Y RARTE 5005

saturation of tthidetsandpowders taithiningugas tort foed apydicatioy for d@amiplginsthntr age, t he
| oss of i r}e{’é ‘9@% fromthe direct environment of the sensitive active
i ngredi ent©¥ P?VEESpartially conpensated by the very slow rel ease of gas

from tiRe entrappmek cBRhning gdstn MedBih 6€bontoll§ f6LS&MpIY fragd | ve i ngredi ent
will often be susceptible to oxidation and a ‘suitable
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.



5 inert gas for protection is then nitrogen, although other inert gases may
al so beneficially be used. Exanples of carbohydrate based tablets and
powders according to the present invention include the foll OWieT%: ﬂgb#@tgs
and powders for pharmaceutical use congai ni ng gas which provid 16 e r
di spersion of the drugs that they contain; tablets and powders contai ni ng
gas for food suppl enent applications which show better dispersion of such
mat eri al s Exanfple ¥ APseparatidn eff itablbBcndrjoivdens vitanmins; tablets and powders
cont ai ni ng gas f food application, for exanpl e instan f ood powders; 15
tabl ets cont ai rﬁaﬁ&tsggzgrq Rleppisdr o %?ezs&aﬁér?georpb?use%%qr% (pagpicleriuze
confectio i a¥el Qg@qﬂg ol r W QR; bl ets
for the c%gwer?gr(ffi %ilde?'gmslﬁl?:ﬁogéygl%uil g%d%ﬁ%ggﬁ gFgg%h’gAFa%&et%gﬂg@apOMer S
such as t abiftevaryognpacentage afjeodiumt easeihatar(Séu, 2AG, Pentgerdgnd) Z0aklald)et s or
chewi ng g for cJ]eanin eet h upon wet ting/chew ng i.n the nmouth ere

i sso gt ¢ e et (P af iy el of Rl PortBPrge P oSG

tabl ets oraf)awHE gﬁesfs@f'é_ MR ERMEOBSHERL dt@itard WorkHRPPIrEssE QPRI GISPEPN ai ni ng
gas, flavours and nutritional ingredients, for exanple vitamns or

pr obi ot i c Ragsant.dsangahi sns and their nmetabolites; 25 tablets and powders
containin ical ingredients  far,.exanple .fertilizers, pesticides or
her bi ci deglza%?%gﬁgﬁg'oééﬁan Bg%ﬁné} & %sgﬁtf(gﬁﬁ?lﬁgcogggﬁes@sfolnc i ngredients, for

exanpl e b#amped shover Makedd@ih OB 12 (wt.99ul d be undesgai@adedsbiahtd hi s

t echnol ogywould—atsobe—appticabtretoother fietds—30—such—=as—+househol d
produdf's. (Whe&o) nvention is illustrated by the foll ow ng exanples. 2 8 JUL
2005 9 Exgnple 1 - Bpeparation of tablets and powdgrs

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



Tabl ets were prepared fromfreeze-dried anorphous powders (particle size
between 0.4 and 0.9 mm consisting of maltodextrin DE 12 (Sugro, AG
Switzerland) wth varying percentage of sodium casei nate Zgag(gflsz 095G
Switzerland) (Table 1). 5 The tablets (dianmeter 38 nm hei ght m‘% wer e
conpressed with an estinmated tablettilWg pressure of 260 MPa using a

st andard wor kshop presss (PRM 60 PHP, Rassant France). Table 1

Conpositio e t SSI eMal.t odextrin DE 12
ot % o s 1osTABRLE T 3G g lon' s 15 U8 R T RrBRR 2™ G
| oadi ng Theepuearaky hesd footdipagivctien Sﬂlﬁbﬂe&S By lotvetihg tHegempgéaton S as

follows. First, the sanples are pressurized wth nitrogen gas at room
t enper at urkEesSHreatablebswih helosgdiagd (opgRPerosituFaR b qbtaiagd. 193 é DN 2000

(Meili S 'Aéon%@utoﬁ%i%féﬂgé is R 10 é@m& chﬁQ A%@g%t@m Otr t@ve i's

equi pped wth a tenperature sensor (PT- 10

Swi t zersl anld) and thearannde imthe thbley (Kigwsdb). (hﬁhé@]ﬁg@-rd:s&hE&gamst aRcﬁcbltawn. c,
Switzerl and) re ure sensor 354.461/ 10 Haenni, Switzerland) and
m xer (UFI\/[L1 Bol %WC'BWS%Q\BB?HW%%S&SQHT%MH pressure to

t enper at ur eszaab@mgas h@&ﬁh@%cggmbﬁbgﬁclggnper ature. Above the Tg, the gas
is readily taken up by the 25 sanple.” The gas is retained in the sanple by

relieving thé ppespue.eaviiy bhehappelsemnomicating fatithy the swificagf thesopdwder to
t enper at ur es, bel. w |rt ) c(#I %s% ransition tenperature. Thetotal anount of
gas absor bedtc THBPOGRTE y&var ying the |oading tenperature, pressure

and tiige abosrﬁclsged;ﬁﬂel‘manvh@té’omm&ﬂ&ltmtgs;m&pohe@ﬁrfmwpl e 3 with Aw 0.32 (see
Exanmple 1 above) is |Light corTEressed (compaction pressure -20 kPa) and

| oaded in an aaltaéléIW%l@E@t auned insileiaqisodidgnatx 2005

7= connected pore: pore in connection with another pore or void volume
The loading pressure was 50 bar, loading time 60 min. and loading temperature 90°C.
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.



10 descri bed above. The conpaction pressure is nmuch | ower than the
conpaction pressure nornmally used for the production of tablets. By

| owering the conpaction pressure, tablets w th higher cIosedZa&dﬂﬁpgwm
porosity can be obtained. In this congection reference is made to Figure 1
a and 1b which represent the tablet (Figure 5 1 a) and the granule in the
tablet (Figure Ib). In these figures the legend is as follows: 1= solid
matri x: matrix excludi ng both open and cl osed pores 2= voi ds: space or

i ntersti caBRINRRRMAR b Ghe3hiBRnRP UBoROY Smnf AYBILY wight BBAEY SPWRUAI cati ng
with the surface of the solid 4= mcropore’ pore <2§0 A 10 5= cl osed pore:
cavi ty notompacterhiat downtyp wetdium henpactiar presure cusagk 2 mahuaietablet tpidss.

fractures jnside the sqlid.matri x 7= connected re: .pore i.n. connection
Wi th anot NEPPIES e I3grd il itrasenrafier SaPARyoBr L0% IAdngOnatioRs WSt adi ng
time 69 mop.naandd gsadt.nphd RIHERIAEME Sva050 midiies. deMsivaldsOliskRatiblidsat for
gas Ioadlgalls 1.3532 g/cnB and after gas | oading 1.3069 15 g/cnB. After

gas | oadi Wdeee eAraerbent i watdr of abgut Y90, dhergessiondad, tabletsahesalvsd moteaahlyof 58%

and the tabl et ntaing 5. 3 as. . show I Pr Qv di ssglution, Exanple
2" Powde g e oo TR B9 IAEG WG ohe Sk Etifiney e
accor di ng tiecreafleri¥ofornétbsunid vath @byl thyweetge 50 bar, holding tine 1
hour, tenperature 120C. The powder contains after gassing a closed
porosity of 52% density 0.73 g/cnB and 25 m gas/gram Upon
recoanitution this powder dissolves very fast. Exanple 5- Beverage tablets
25 Tablets where conpacted fromthe following two prem xes: Sanpl eSol ubl e
cof fee Foaned powder 2 Sucrose 3 Creanmer [W. A[w. AB[w.AU[wWm. %A

167- 33-



21525-60 1) Spray-dried sol uble coffee powder. 2) Foaned carbohydrate
powder (dairy based). 3) Crystalline sucrose. 4) Spray-dried creaner
powder. 2 8 JUL 2005 11 Tablets (dianeter 2 cm thickness abﬁ)ululjzm

tabl et wei ght about 4 g) where conpacted at |ow to nedi um conpaction
pressure using a nanual tablet press. !2Sanples where | oaded with nitrogen
after conpaction. The | oading conditions where 5 90 bar and 95 C. The

| oadi ng time wasLA8MMSI hutes. Afterwards, dissolution tests where carried
out in water of about 70 C. The gas-|oaded tablets di ssol ved noticeably

nore rapidly thlan tHemstod efinerpasing the polubilipaeredisnersibiliguef 2 prvedes ahpl e
i ni . 10 2
550t oosub ] GOk MRS o7 Scc BB AR oflapletBy REVEL RO

di sper si bigreduysontheaefpotuttesataenttvatt £aszaskd ganemesahdmayik Atamperituies by

subj ecting_ the powder .or tablet or a precursor therefor to treatpent with
a gas So tawgve ﬁlﬁgrge"’r’i‘@éf‘ Emf%’@e‘iﬁt &F powdenazislptawhicasomprisesprevidpe they and i s

entrapped JdydeP§y ﬁﬂ%@%ith@ﬁfﬁc?ﬂtgliogeg’@ Gt QWtiggggntga:qP% ﬁief%n% gadpqnder  or

. T
tablet with sufficient close y sO that rappe erern
pronot es dsssbuibnor dispesiodioppenwctomitowateont act with water. 2. A net hod

according to claim1 wherein the powler .or, tabl et has an r phous
car bohydrat e rix. A ft?%?% aﬂcwglﬁa%%%&r%?%mt%e B?Vé‘?%oita@?quaﬁﬂ’er ein the
car bohydr aingrplfou cafbdBdrateshafigh or nodified starch. 4. A method according

to any of clains 1 to 3 wherein the carbohydrate conprises at |east 50% by
wei ghtl0of the dat r i YA method according to claim 1 or 2 wherein the carbohydrate is a

sugar, starch or modified starch.

4. A method according to any of claims 1 to 3 wherein the carbohydrate
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.



5. A nethod according to claim4 wherein the carbohydrate conprises at

| east 75% by wei ght of the matrix. 6. A nethod according to cl ai n’ZSﬁNﬁh‘J@ﬂUﬁ
t he carbohydrate conprises at |east 90% by weight of the matrix. 7. A

met hod according to any of clainms 1 to36 wherein the powder or tablet also
contains protein, hydrocolloid or fat. 20 8. A nmethod according to any of
clainms 1 to 7 mhereln the gas is nitrogen, carbon dioxide, air oxygen

hel i um hydr ogéd#; ar@mthori@swrd%tt%ahén 1gtwherrin 2ry ig prtsaiuced it thiene
hl fl f
lai e 1 PatRb ooy Mt pU1d AEL itipcrdure EFL RS0 AGHRE b f0of B g%) /g of

gas. 25 1@arb6hynhht¢ddaﬁ@ﬂﬁsﬁhﬂgof&d§a@mﬁd&ptb@nm n the powder or tabl et
contains at least 5m (STP)/ f A net hod_ accor di to_claim10
wherein the powder cﬁnxeﬁ?@rl Srgioeds Ay otiﬂaur@alsio HnﬁO(ﬁme%l %Pnggs 12. A
met hodsacegfids Mhidn sg§ folﬁlrrllﬁi tablet Eoﬂ'l AL L BLfR gtﬁ@&rﬁ&}ﬂfﬂgucu on of

a powder, gas is entrapped e carb drate 1n the form of” expanded
particl es.an@ egiraiping2€B5n I8 chghohpdrats, hod accordl ng to claim 12 wherein gas

trod d t t ticl j h t
Iter;JQr;?ulrjgeablc} ° Hgn?ﬁéﬁil’%alen%&?ﬁa?%ﬁhe rel 5 parﬁpé "gtﬂtﬁ? nospher e

of the gasadled ey sibjegfis the tabfbts ﬂarts;hb%uﬁ@swv@lm@'rg @fallaxéaﬂi‘ohymterfs 1to 11
for the production’of 5 tablets which conprises formng a tablet from

parti cl es anabnespharg afftes grsrupdenmiesstes. and entrapping gas in the
car bohydr at e. A et i.n | ai 983, |s
i nt rogéced i nt (])1%t he gogtag&g&ngu%g%%& Clam%ﬁqf %ﬁ%‘?eﬁr %é terrper ature

above thetigetdﬁabhmélbﬁhy@k@foadto an atnosphere of the gas under

pressure. 10 16. A nethod according to any of clainms. 1 to 15 wherein the
powder or 17. A method according t6 any of claims 1 to 15 for increasing the

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.



tablet is a pharmaceutical or a food. 17. A nethod according to any of
clainms 1 to 15 for increasing the solubility or dlspersgf a tabl et
whi ch conprises a carbohydrate matri x and one nore a éuzﬂ@ﬂidlents
15 18. A non-foam ng water sol uble or water dlsperS|bIe powder based on a
carbohydrate matrix, said powder contalning entrapped gas in an anount
which is such as to pronote dissolution or dispersion of the powder in

contact with wafegr. A%ow&erp&wa{nf%faﬁyefagllmsto%er&elﬂﬁ%ﬁ&&shas an

anor phous car bohydrate natri x wder according to claim18 or 19
wherein t hetr@afmbwb@n dipxidesain oxsgngwahelusm,elwdrog@n, argati, heery nggthaneh. 21. A

powder acc to a of cl 20 wherein.the. carbohydrate
conpri ses ¢ an1egl§' tog We\?\él @fﬁﬁﬂ"f?%é oﬁé’(rtaf&lxg]f }l\le (9\{der according to
claim 21 wher eiy. t hes pawheineesratn t6 QAP bf slainsA8 to%wlﬁalsbo&m{g Byleywei ght of
the matrix 23 A omder according to claim22 wherein the carbohydrate

conpri Ses 3l(S T}@&@ Fo% by wei ght of the matrix. 24 A powder according to

any of clains 1f too,%\gow’&ér%c ﬂ%%’&ﬁx&%%@&?{bntél{g %ea}@g%%z&;{kﬂg%”g

protein. 30 25.7A p er accor to an al ns R~ cont ai ns
a foam demtabilising agent. 2 8 JUL 2005 14 26. A powder according to any

of clains 18to 25 erelnthe as | i_.trqogen, carban dioxj ai_r
oxygen, hel i um2%hydriogederAcgRy! gﬁ@&fi“m&é abcont%%arleast Kﬁ"}ﬂéﬂ.ﬁp{g °thi ori ne,
a chlor ofl%égr ocarbon or a m xture thereof. 27. A powder according to any of

claims 18 1o 26 which contains at least 5 3nl(STP)/g of gas. 28. A powder
accor diong to cl3i m 2¥pwhieracceonding tnsnpdf ¢lemsst 1 &0l 20STHEHY 5 0f gas.

pharmaceutical or a food.

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.



29. A powder according to claim 28 which contains at |east 7ml (STP)/g of
gas. 10 30. A powder according to any of clainms 18 to 29 which 'ng 3JyL 2005
pharmaceutical or a food. 31. A nethod for the production of a powder
according to any of clains 18 to 30 whkerein 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 rticles by subjecting the
particles at a4BeméQ$Wé°°§ U%tc’cﬂ?%fd‘llat”é‘ﬁﬁ%éoSgi‘”&i’f’reﬂ)‘?ﬁﬁ%s‘scar bohydr at e
to an at MgRNGH Scafont 16xid8 %Y BRI enPEARSH MG dro3sn, AN hesn, sRkikke or wat er
di spersi bl e tabl et based on a carbohydraté ratriX containing entrapped gas
and havi ngthen¢,fkirgitemtchidrineea cldorodkiotogatbon ak b owixturethersof.on of entrapped gas
in an anount Lch pr es di.ssol uti or di si.on of .20 the tablet on
contact i th veter . PoPRAERariEE ot sthite Oy WAL MRS Rppre LISt b
armrphg)us3ﬁ-a(rst{@g)5gdj e matrix. 35. A tablet according to claim33 or 34
wherein the carbohydrate is a_ sugar, starch or nodified starch. 25 36. A
tabl et accordi 48 t o Aatepleppccordingto daim 4l whichtrentsins at frastcaprbdhbME af e

conpri ses | east 50% by weight of the matrix. 37. A tablet according to
cl aim 36 erein the carbohydrate conprises at |east 75% by weight of the
matri x. 38. A #abl etA mboactonding @ chim #2 IRichventins 4t asCan ST of e
conprises at 30 |least 90% by weight of the matrix. 39. A tablet according
to any of &%ains 33 to 38 which also contains protein, hydrocolloid or

fat. 3,8 JUL ZQQS 17 élglet Qb&%hg?%%ﬁpcg{ Hifdd 389 _ﬁ@‘vh‘?éh s la?hgﬁé%ﬁutricﬁl 39

wherein the gas I1s nitrogen, c i oxi de, air, oxyge um
hydr ogen, oaandanl. neon, nethane, ethane, krypton, chlorine, a
chlorof | uor Ocarélg.o : OA[ ta%leccﬁaé(golfléirelg thaegyegff 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.



41. A tablet according to any of clainms 33 to 40 which contains at least 5
3ml( STP) kg of gas. 42. A tablet according to claim4l which contains at

| east 5m (STP)/g of gas. 43. A tablet according to claim23 vl cpppgont ai ns
at least 7m (STP)/g of gas. 10 44. A tablet according to any of clains 33
to 43 which is a pharmaceutical or a food. 45. A tablet according to any
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