DI RECTLY COVPRESSI BLE PULVERULENT COVPCOSI TI ON AND A PROCESS FOR OBTAI NI NG
THE SAME ‘FThe present invention relates, by-way of novel industrial product,
to.a directly conpressible pulverulent conposi- 5 tion based on xylitol. It
also has as its object a process for the preparation of this pulverul ent
conposition. Further, it relates to the use of this pulverulent conposition
as-sweetening filler in tablets and articles of 10 confectionery of the
thewi ng gumtype. xylitol, which is a pentaval ent al cohol sugar is a sweet
crystal line pr @dRECTL¥hICOMRRESSTBLE , POLMERUBENT a0OMBQS IIDI@N | ANDaRer. | n

crystalline form i ' %ﬁgi 'Qgﬂgpeat and thereby
produces an agrem%?éfgfra@fg?@gm @Q@%I effect in the nouth. This
kg;operty is particularly advantageous in pharmaceutical or food tablets. In
ddition to it 0Ql ] f ' | t i nter [ Q@%te Angl
qualities I f%8%e04%%an{su§§%es%§%éshrg%%}gg%gé %8 %%gi %? %an latn"t r suttréisal't o]
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of the samegordqr @S o I traditional polyols such as sorbitol or
manni tol tha vgﬁﬁggﬁgfg, f%%pgctF§E°y, 0.60 and 0.45. 25 Like other

al cohol sugars already wused in the food industry and pharnacy,

xylitol 1s an 3@ aNR08ads at GRASHEYRA 1d Pioddis $AO e DreparatdiP Ve
xylitol has an interesting _property“for dental .
this pulverulent composition.

Further, it relates to the use of this pulverulent
N\, composition as sweetening filler in tablets and articles of
10 confectionery of the chewing gum type. ' '

Xylitol, which is a pentavalent alcohol sugar is a sweet
crystalline product, white in colour, odourless and
soluble in water. In crystalline form, it has a negative
dissolving heat ‘and thereby produces an agreeable

15 refreshing or cooling effect in the mouth. This propetty
is particularly advantageous in pharmaceutical or food
tablets. -

In addition to its cooling effect, xylitol has interesting
Wi sweetening qualities If one takes sucrose as refe:ence
20 point and attributes to it a sweetening value of 1,
xylitol is found to have a sweetening value of the same
order whereas for more traditional polyols such as
sorbitol or mannitol the values are, respectively, 0.60
and 0.45.

25 Like other alcohol'sugars already used in the food
industry and pharmacy, xylitol is an advantageous sucrose
substitute for diabetics.



heal th; in which it differs frqmother known polyols.It is in fact not only
acariogenic, that is to say it can not serve as substrate for bacteria
present in the mouth 5 cavity, but it alsto plays a role in preventing
dental caries. It is thus on several grounds that the use of xylitol would
be justified as binder and diluent in the fabrica- tion of tablets. 10 It
|s well known that certain powders are by their nature difficult to
conmpress. This is unfortunately the case with crystallised pul verul ent
xylitol, which therefore cannot be obtained as sufficiently hard tablets.
Its limt of conpressibility is relatively low, so that it favours the
appea- 15 ranggrédverhexyiiesoria®n CﬂmmshmgiSpfOpeayysplfbrtidgnba).
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bi nders, such as_sfarch, cellulose or gelatine. As regards xylitol, it is

25 vveII knowFaEHEt* this product is very difficult to granulate
under noi st aqueous conditions due to its hygroscopic character and its
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(toxicity. Mrequgly thetblets.
W
10 It is well known that certain powders are by their nature
difficult to compress{'This is unfortunately the case with
crystallised pulverulent xylitol, which therefore cannot
be obtained as sufficiently hard tablets. Its limit of
compressibility is relatively low, so that it favours the appea-
15 rance of the phenomenon of .capping,that is to say splitting of
the tablet in a diametric plane which eliminates all its cohesion.
Such a tablet is very friable and has the tendency to
break into two or more parts when tested for hardness or

even when ejected from the press.

o 20 One of the known techniques for conferring the capacity
for compression on powders is moist granulation. This is a
expensive and relatively complicated process to carry out in which
supplementary additives are used as binders, such as.
starch, cellulose or gelatine. As regards xylitol, it is

25 well known that this product is very difficult to
granulate under moist aqueous conditions due to its
hygroscopic character and its very high solubility in
water. It 1is therefore necessary to use non-agqueous
solvents such as polyethylene quéol or ethanol, which,

30 however, do not have the same advantages as water from
the aspect of economics and toxicity. Moreover, the
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conpressibility of xylitol grapul es, prepared by this nmethod is not good,
see Acta Pharnaceutica, Fennica 87, pages 61 to 73 (1978) and 91, page 48
(1982). The technique of so called direct conpression w thout previous
treatnment of the powder thus remains the nbst advantageous nethod for the
phar maceuti cal industry and 10 food industry, in particular froman
econom cal point of view In attenpting to render xylitol directly
conpressible, it was initially proposed to mx crystallised pulverulent

15 xylitol wi j Jihar kg JRinaes sdm ' i :
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that mcrocrystalline cellulose is present in a proportion of 10 to 50% by
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expensi ve addi tyiew, Lastly, the 30 presence of binder is not

greatly favoured by the manufacturers of conpressed products, in

particul ar for pharnmaceutical purposes. 35 3 .
In attempting to render xylitol directly compressible, it

— was initially proposed to mix crystallised pulverulent

15 xylitol with different known binders such as microcryst-
alline cellulose, see Acta Phrmaceutica, Fennica 91, pages
47-54 (1982). Apart from the fact that this compound is
insoluble, so that it would be difficult to use for
tablets which are to be sucked, which are the most common

20 form of tablets used in the food industry, it should be
noted that microcrystalline cellulose is present in a
proportion of 10 to 50% by weight, based on the xylitol.
It therefore has the tendency to mask the expression of certain advanta-
geous properties of crystalline xylitol such as its sweetening

25 power, its cooling effect and its agreeable taste. This
obviously reduces the interest in using compressed
crystallised xylitol. Moreover, the economical incidence of
incorporating microcrystalline cellulose is not to be neglected
as this is a relatively expensive additive. Lastly, the

30 presence of binder is not greatly favoured by the
manufacturers of compressed products, in particular for
pharmaceutical purposes.
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I.nternational patent applicatipn WO 92/10168 al so descri bes a process for
the manufacture of directly conpressible xylitol granules consisting in a
moi st "granul ati on of finely crushed xylitol by the use of a binder which
coul'd'be a 5 sol uti on of polydextrose, a solution of sodium
carboxynet hyl cellulose or a hydrogenated naltose syrup. A final drying

step is conpul ﬂﬁwé FHUHAI @D sl bl
t:hus' obt ai ned. ﬁ%é(()f?lge;‘r; %\If]p t eckﬁldﬁﬂqcyﬁr% |“ir%%ﬂ&er6? ?or?pr ggglegl BE?LO
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consi sts in ar® ePTOFSHSSH. LRI thfet ﬂéauifé‘CtPHepa? rgctlyesepmpegseible
nal titol in the B¥ePeAarialedItoRBid2dng02naatnd st yddullatiod bE deagnpnt

JP 49-16929. In both_ cas o.addi.tive is added to.the pqlyol thus
never bei ng qlf'e"s‘ﬁ‘b?ldof‘YﬁEngPF’us ih BEe 841 P Plﬁdgfnﬁp‘é q%d%)
\Lt/ has alss0 bessilywe Do et polyBeerecbsBat ansoXppion atf eodiam éa%BGxizﬂathpl

produce tablets f@%ggg/grgrt 9 Rﬁd‘igﬁgﬁgtfedom A e @&ﬁf‘#ﬁe & ff!(-x%t ?*Y%ﬁg%

quantity of 16°% by~ wei In a
by wei ght, basstepnis mmmﬂ@qrmf GFhButl§§I gontanelpgl fopm ylb%tchS % of

sorbitol, maniiiQhePr afe MRt o diddtese two. It appears fromthe
descri ptlon of the said Patent Application that the pol anounts to at

| east 50 % by ARQERST okNOWE x{ec¢hiquern £9r, Pakipge R %r%aﬁﬁﬂprﬁés‘-ble
regarded ®s t heom®istsonat ian teiantugifort heTnowdaiethedbel £,0nph epaeticlinde

e e L L ey
descri bes a promessylitol hénptheeaiatumentfIJBrdfdul&ded. pindboth saseabl pof or
di rect COWGS&&&&AQ tl@sagﬁgges&D &he polyol, it thus never being
— question of a coextrusion but only of a simple extrusion.
15 It has also been proposed in French Patent Application
No. 2 336 123 to produce tablets which are to be chewed from
a dry mixture of xylitol in a quantity of 10 to 80 % by
weight and ‘a2 polyol in a quantity of 10 to 80 % by weight,
based on the weight of the tablet. The polyol may be
20 sorbitol, mannitol or a mixture of these two. It appears
from the description of the said Patent Application that the
polyol amounts to at least 50 % by weight of the xylitol.
The latter therefore cannot be regarded as the main consti-
tuent of the powder to be compressed. Under these condi-
25 tions, it is not possible to obtain optimum benefit from all
the advantages of xylitol.

European Patent Application No. 305 356 describes a
process for the preparation of granulated products
suitable for direct compression. In this process, a

30 pulverulent product, which may be xylitol, is brought into
contact under conditions of stirring with a 1liquid
consisting of the same product in the molten state, and
the mixture obtained is then rapidly cooled.

35 Due to this latter arrangement, the _product obtained is

present in non-negligible proportions in an amorphous form.
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30 pul verul ent product, which may be xylitol, 'is brought into contact
under. condjtions of stirring wwth a liquid consisting of the same product
in the. nolten state, and the mixture obtained is then rapidly cooled. 35
Due to this' latter arrangenent, the product obtained is present in
non-negligi bl e 'Erc_)port i ons in an-anorphous form 4 Thii may ent ail
certain di sadvafibd§eshayneptadilc sertain oskisadvantagses of faciParticylan: ar
hygroscopi city padsheyfcadbiiitRdetedd, tde Q%vmﬂto cl wpgrosaepheity a8fa

| ow conpressibility. It wil] also be not ed at. this process, 5 |
rel atively del iRepge @ EandenGy: .°ﬁv&’7§oxné?‘{dtﬁrt to.chun tegethen. (and lew

granul ar bpr oducgloﬂ?tassddimaeypoat_ Wianaci r¥o Sgéi&oteﬁ tftra‘gabthi_é Yprobéss
cannot use 0 N p.at _i,.n t_a et s ay,i,ng
beoperti o8 of compFedaritelynafLicats € rarfineent’ Mofardra ik haslbeen 10
obt ?i ned with Caérilgﬁbdnatha:tyﬂmél ijmhqudx]itcﬂr\.lc\)ddlua:tbaobtademlf has Ita)porl
aggl onerating ve ine crystallised, xylit owde nmeans,of a sqrbito
syrup under vi ggﬁ%agcggrlsglgfi r??ngf,r%/?t?'l’eﬂo\:/)ﬁera @étn&? an B%at é‘ﬁﬁg for
Appl i cati on No.P3Z9e9P7 apropodegd a bi Adbny eagbns andl di vubnh ghi phopemt ss
used for direct o¢0ERmeTeis88ont N€RI kes1havi rN&&hsast apoii e
0.1to1l gm anqocont a?ﬁi r?g SZ'to-nQE?/c?Ey wei Sh?gg?ﬂigléff%lg E?Fté%e%%%y ets
wei ght ofYsor bi PBaigedywithogonvengjonal grFystabl heed peyibteland | ess than
1% by wei ght of water. This agent has an apparent density ("bulk density")
of fromO0.7 to 0.8 g/cnB. Previous crushing of xylitol for obtaining

a fine 25 particle size, aggloneration with a sorbitol syrup having

: In a process for agglomerating very fine crystallised

~ xylitol powder by means of a sorbitol syrup under vigorous
15

stirring, the owner of European Patent Application No.
329 977 proposes a binding agent and diluent which can be used ‘
for direct compression, the granules having a particle
size of about 0.1 to 1 mm and containing 94 to 98% by
weight of xylitol, 1 to 5% by weight of sorbitol, 0 to 2%
20 by weight of other polyols and less than 1% by weight of
water. This agent has an appérent density ("bulk density")
of from 0.7 to 0.8 g/cm3.

Previous' crushing of xylitol for obtaining a fine

25 particle size, agglomeration with a sorbitol syrup having
\_J a low solids content and final drying of the powder do not
amount to a process having the desired simplicity and they

.constitute additional operations which. ' increase the

operating costs.

30
Besides, it hasbeen found that the results -obtained: in terms :
of hardness of the tablets prepared with this binding agent and. . -
diluent are not satisfactory. ... B
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a-low solids content and final drying of the powder do not anmount to a
process having the desired S|an|C|ty and they constitute additional
operatjons which increase the operating costs. Besides, it hasbeen found
that the results-obtained in terms of hardness of the tablets prepared with

this binding agent and diluent are not satisfactory. 35 It is on the
basis of these last findings and in vieM/of all the disadvantages of the
ot her processe kn wn _in.the. ar a S _sought .to_provi
Ul ver il ent 5 b then b st SeadoFee€ Bind Rad BHa, sh7 vERY S, °

is to say a comnﬂslthendﬁaaquntm@essbfnghefothex mabpebsesn&nbuM|dg the

' d f

pulver ai ent pr BRIt COF AERY S e ottt CIRHFAG o pivalditne,
and testss theom;pos:iaarﬁomasosLéteeqhdcomppeepépnngaaedu p@cmi@o&pr &deaithl e
pul verul ent CcofROSyi Qggdgsﬁgmga Fkbhog Qﬁﬁﬁﬁbiﬁgg'Bftgﬁﬁs'bolyol,

conpri ses at | éast one ecte sacchan

oI|gosacchar|d@mdamb\pijb9'smqu®-’%‘tmr° sranpneafdinid ityd aege faoud
conpounds, in fd}ﬁ@éfe@a%ﬁwomageahal phYvesai 8hE NPEbduLEs { @DntAindhgve

70N, preferabl ove 80N, but excludi'ng conpositions (described in the
I nt ernati onal Wpplication WO 92/ 10168) prepared by granul ating
xylitol ypth a phy5|olog|cally accept abl e, non cariogenic binder, said
bi nder being present. in the range of 0.1 %to 5 % by wei ght and being

sel ected from pkea0re8Q1 €0pstnindshs studies and tests, the Applicant has
succeeded in preparing a directly compressible pulverulent
composition based on xylitol, characterised in that it
comprises at least one additive selected from saccharides,
oligosaccharides and polysaccharides and their corresponding
- hydrogenated compounds, in that it has a compressibility,

15

determined in a test A, above 70N, preferably above 80N, but
excluding compositions (described in the International
Patent Application WO 92/10168) prepared by granulating
20 xylitol with a physiologically acceptable, non cariogenic
binder, said binder being present in the range of 0.1 % to
5 $ by weight and being selected from the group constituted
by polymerized reducing sugars, alkali carboxymethylcellu-

lose salts and hydrogenated starch hydrolyzates.
25

W '~ This value for compressibility is surprisingly and
unexpectedly greatly superior to the values obtained with
xylitol-based compositions hitherto known,

30 The proportion of xylitol in the composition is preferably
greater than or equal to 60% by weight and more preferably
80% by weight.
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by polynerized reducing sugars, alkali carboxynmethylcellu- |ose salts and
hydr ogenat-ed starch hydrolyzates. 25 This value for conpressibility is
surpr|5|ngly and unexpectedly greatly superior to the values obtained with

xylitol-based conpositions hitherto known, 30 The proportion of xylitol
in the conposition is preferably- greater than or equal to 60% by wei ght and
nore preferably 80% by weight. 35 6 Test A consists of nmeasuring the

fforce, expressed in Newtons, representing the conpressibility of the
conmposi - tion under investigation which is necessary for crushing a tabl et
prepared fromthe said conposition, that is to 5 say f or produ
¢ing th a‘ea;p:pear accmsist$ foficmeasuriings thei dforee, mexprsssed in

tablet, "this f M}(‘H tg¢C h t.he
%abl et whi ch |s cy 1 ndrllceylrl n tor rﬁ]g;ﬁﬁ %‘P@?fgl%% ggg aelfng% E%g‘rgab{seir of
13 mm and wi t htdariehdexsinveatigation whigh is waeeessa¥y ofery cyushing
s o say an apnegpfievBLUPREERC FRAS e dSRSA! Y:oipobiRide, M ehdtieisait

force being exerted agai hst the peripheral surface of the tablet in the
di recti os of tB&Yaxifsook rePoluPi 8nuof £{hB @abl &t hb¢ nBBRS3BANGeDRable s t

o p applyingsgaddtivied PORdSinddde théhtasas bsutheéctablety ahgemfbarbren X.

During this test, the tablet s hel | NSt 5t.0 al sg.a I ed
agai nst the pe%rﬁ?r%ﬁ?%‘%"%q Fﬁe%lﬁ?sg;gﬂﬁcﬁ §8né?ﬁf%w%?gh[&$§ _
dianetrical |y eppist ewhichhdls agplhsdrical in form with flat surfaces

having a diameter of 13 mm and with a thickness of 4 mm.
10 and a weight of 0.717 g, that is to say an apparent
N volumetric mass or density of 1.35 g/ml, the said force
being exerted against the peripheral surface of the tablet
in the direction of the axis of revolution of the tablet
by means of a movable s t o p  applying a thrust against
the said surface along a generatrix. During this test, the
tablet is held against a fixed sto p- also applied
against the peripheral surface of the tablet along a
generatrix which is diametrically opposite to that against
which the movable s t o p is applied.

15

20 '
These tablets are prepared by adding 2% by weight of

lubricant, namely magnesium stearate, to the composition
\/ under investigation.

These two products are ho_mogenised with one another by
means of a TURBULA T2C mixer (marketed by WILLY A.
BACHOFEN AG, Switzerland)for five minutes at a driving speed

of 42 revolutions/minute.

25



which the novable st o pis applied. 20 These tablets are prepared by

addi ng 2% by wei ght of |ubricant, nanely magnesi um stearate, to the
conposi-tion under investigation. These two”products are honbgeni sed with
one anot her by 25 means of a TURBULA T2C mi xer (marketed by WLLY A
BACHOFEN AG Switzerland)for five mnutes at a driving speed of 42

revol utions/mnute. 7 To conpress the obtained m xture, a FROGERAI S

reci procat- ing press of type AMis used. This press is equipped with round
punches with plane surfaces havipng a dianmeter of 13 pjllL] res. To
obtain the charBRtePPRFPES B‘PetﬁggPéB?@t sMAERRE8ned %%Egﬁiﬁefﬁég?%t“
adj usted to regihgt preBe aTD¢ypeDAMMIS uddt. UItits presdiesspeqaspped aniith he
filling volunme of "the matrix, thgl tter arr n(gﬁerm,{lﬂt Peiggv\ﬂsed %o fié jye
deSired quanti t5P¥RAwBPEReS! Wik ang ALK OEY FBMeTAr B
present case i spfi¥Yietireshe resi stance of these tablets to crushing is
determ ned by neans -of a SCHLEUNI GER 2E duroneter (marketed in France by
FROGERAI S Establisnents). The conposition according to the invention

cont ai ns at sl5 Téeebtainnctheadbatacterissiteofdhe fhraibethcnentioned abovep-
sacchari des an ol har,l NzIrTe! | I | n '
conpounds, thasﬂi?% %%ggqugr ggﬁi C m)qt g'?ulléés‘ag ﬁ%% {%é%wﬂéogﬁe p?%ée%r(l:%

of carbon chai nspparr ypurchesir pressgr bupsandd thedefiddingetvoture afi dthe

functions. matrix, the latter arrangement being used to fix the
desired quantity by weight of the pulverulent mixture,
10 which in the present case is 0.717 q. '

The resistance of these tablets to crushing is determined
by means of a SCHLEUNIGER 2E durometer (marketed in France
by FROGERAIS Establisments).

The composition according to the invention contains at
15 1least one additive selected from saccharides, oligo-
saccharides and polysaccharides and their corresponding
hydrogenated compounds, that is to say organic molecules
characterised by the presence of carbon chains carrying.
hydroxyl groups and aldehyde, ketone or acid functions.

o/ 20 The additives chosen are preferably sugars such as aldoses
or ketoses and their hydrogenated derivatives, for example
sorbitol, mannitol or maltitol ‘and polysaccharides, in
particular polymers of glucose such as maltodextrins
having a Dextrose Equivalent 'be_low 20, or glucose syrups,

25 and their hydrogenated derivatives.

According to one advantageous arrangement of the inven-

tion, the additive is selected from the following list of

compounds, which is not limiting: Sorbitol, maltitol,

mannitol, maltodextrin. In a preferred embodiment for carrying
30 out the invention, the additive selected is sorbitol.
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20 The additives chosen are preferably sugars such as al doses or ketoses
and their hydrogenated derivatives, for exanple sorbitol, mannitol or

mal tirt @l and pol ysaccharides, in particular polyners of glucose such as
mal t odextrins having a Dextrose Equival ent bel ow 20, or glucose syrups, 25
and their hydrogenated derivatives. According to one advantageous
arrangenent of the inven- tion, the additive is selected fromthe follow ng
I'i st of conpounds, which is not limting: Sorbitol, maltitol, mannitol,

mal t odextrin. In a preferred enbodi nent for carrying 30 out the invention,
the additive selected is sorbitol. 8 It goes without saying that the

I nvention is not limted to the use of only one additive in addition to
xyl.itol but also covers any conposition.containing_several additives
Yrffering i n nattr gods TWithows esayingethiatn tiies ol iegntikon t bsanptoddad tedr

the preparation.af {fhie $2kd ¢! ¥R1Y COhe GRAPOVE! 1P hdARERM 8 X1htdObut also
According to thi's process, a startrng material substan- tially consisting
of xylitol, thatovexr® sapYcofoappsitiono ceptaining ofeveypilt opdddtdyes,
than or equaldiggeg@w%;1grggqh%QLy 80% and at |east one additive,is
subjected to ex- trusion treatnment inside an extrusion apparatus containing
a heat treatnent zone and at | east one extrusion die, the rate of supply of

xylitol and gddirhievepidsdite PRPEREioA andot heldtespatenat Priocdss féhethe

extrusion treatnent, . nanel he tenperature i.nside the hgat treatnent
z)c()nethIt he di arrePEPpéfratWé’"efklfr ué%’%ns r{@ ﬂ’:}%ﬁ?é;?%‘geac%‘fpﬁ%’s%r aﬁgst e

xylitol.

~ According to this process, a starting material substan-

- tially consisting of xylitol, that is to say containing a

10 quantity of xylitol greater than or equal to 60%,

preferably 80%, and at least one additive,is subjected to ex-

trusion treatment inside an extrusion apparatus containing a heat

treatment zone and at least one extrusion die, the rate of

supply of xylitol and additive to the apparatus and the

15 parameters for the extrusion treatment, namely the

temperature inside the heat treatment zone, the diameter

of the extrusion die and the speed of transport of the

starting material inside the heat treatment zone, being

selected so that the mixture of xylitol and additive will

K~/ 20 be partially melted at the outlet of the die and before it
leaves the die.

The pulverulent composition based on xylitol according to
the invention is also defined as being a pulverulent
composition obtainable by the process according to the

25 invention.

The above said installation is preferably of the double screw
type having at least one extrusion die and the parameters
for the extrusion treament are s el e c t e d so that

the starting material is at a temperature of from 75 to

9



startic-ng material inside the heat treatnment zone, being selected so that
the mexture of xylitol and additive will 20 be partially nelted at the
outlet of the die and before it |eaves the die. The pul verul ent conposition
based on xylitol according to the invention is also defined as being a

pul verul ent conposition obtainable by the process according to the 25

I nvention. The above said installation is preferably of the double screw
type having at | east one extrusion die and the paranmeters for the extrusion
treanent are s el ect e dso that the starting material is at a

tenperature of %{6’%_7511\%Qde tige r kilensdnle bBeodee pesd BQE@IhQrgb’S £ sie henge
fromthe die, the said tenperature dependi ng, on the nature_an antit f
‘the additive ordi®ldi tQ%ssﬁgﬁd.tﬁ“W%W%pé’reﬁ%ﬁ@%y°é‘asf'ﬁ? H%L{i}b?eer%?aed
\by the man of tdimmtityaohaeHauRiitthiate tdre additiges engad at ure of xylitol
is inthe region of 92 C and the proportion of nolten starting material is

preferably from30 to 90% nore preferably from50 to 80% s o t hat
t helO pr oduct obtained at the extr us.i

on
outl et has a_vigscosi whi ch enabl |t be eagsi api.dl |.ectgd
to the subs&ue 15pé‘¥5pﬁ5ﬂgu5? t p?%%ieg%. %Ff ?#égﬁeeé upgnt%cegﬁg%rgi{)?on
contai ns a singtkeadaiiti \as 1heanknows |thatr thesmaitioly tempesataret we
of the startin [ insi t [ e e I |

is preferably fg%ﬂyggitgg[g?f]gﬁF Pﬁ%ﬁéﬁh%ﬁg gﬁ%ﬁ%ieéaigﬁﬁilﬁ%?géfégﬁ%dggid
t enperature molten starting material 1is preferably from 30 to 90%,

more preferably from 50 to 80%, s o that the
10 product obtained at the ex trusion

~ outlet has a viscosity which enables it to be easily and
rapidly subjected to the subsequent operations of the

process.

If the pulverulent composition contains a single additive

15 and the latter 1is sorbitol, the temperature of -the
starting material inside the die and before the outlet of
the die is preferably from 80 to 105° C.

If the single additive is maltitol, the said temperature
is preferably from 80 to 100°C. :

N 20 Advantageously, the xylitol and additive which constitute the starting
material to be extruded are in a pulverulent form and may
or may not be crystallised.

The inveﬁtion further relates to other arrangements
preferably used at the same time which will be more

25 particularly described below, and it will be better
understood with the aid of the description given below
with the attached Figures 1 and 2 and examples.

Figure 1 is schematic section through an extrusion
apparatus suitable for use in the process according to the

10



Is preferably from80 to [err] 20 Advantageously,the xylitol and additive
whi ch:constitute the starting material to be extruded are in a pul verul ent
formand may or may not be crystallised. The invention further relates to
ot her arrangenents preferably used at the sane tinme which will be nore 25
particularly described below, and it will be better understood with the aid
of -t he description given belowwth the attached Figures 1 and 2 and
exanples. Figure 1 is schematic section through an extrusion apparatus
suitable for use in the process according to the 10 i nvention. The

foll owi ng net hggvg{) Hfbaui val ent nethod is enployed for fabricating a
directly conpré&ssi % pul verul ent conposition based on xylitol according to
the invention: 5 The starting material which is subjected to the extrusion
¥reatnent by t r ESEPSwW ' t gyt | PR €opstrbda, ikkore de,
of a mxture o?ﬁgg% y \A@?E]??ﬁgﬁ‘:ﬂgdl |gtr Ilaﬁpomder da]%clh 10%,% wei r]t ngf}%%
sorbitol powdefoX n frRERCAEING ysRal ¢§§69t3<¥l i COPPESFSS ?iﬁ tcﬂq‘ HE0E by
10 the techni guapsivieH ibatld Yoremlaxed akddtiding Aol thiee ipasht ibhe
extrusi on apparat us advant ageously consi sts double screwtype
extruderconprising, as shown in Figure 1: - a feed device, in

particul ar @ f epé hop@eting néterial whiehnizi sgbjected Nocdhe ieitrysdon

endl ess doubl e _screw system 2 ..nsi housi j.nN partic f nitrided

steel rotated ﬁfe:?etr%?'}/%hg% 8 ag’%g%ess a%%o%:dmgo to %haer %mﬂznttloﬂ
consists, for example, of a mixture of 90% by weight of
xylitol powder and 10% by weight of sorbitol powder.

~ In practice, crystallised xylitol and sorbitol obtained by
10 the techniques conventionally employed in this field are
used.
The extrusion apparatus advantageously consists
double screw-type extrudercomprising, as shown in Figure 1:
- a feed device, in particular a feed hopper 1,
18 - a mixing device M comprising an endless double
' screw system 2 inside a housing 3 in particular of
nitrided steel rotated by a hot shown mechanism,
- an outlet comprising one or more extrusion dies 4
_ of differing forms, | '
~ 20 - means for thermal regulation 5 to control the

temperature of the mixing zone, the said means §
consisting on the one hand of heating means, for
example, formed by electric resistors or by a
heating system operating by induction or steam, and

25 on the other hand of not shown cooling means
arranged outside the housing or on the inside and
consisting, for example, of cooling coils located in
the housing, and/or of a circulation of cooling fluid
inside the screw. '

30 The starting material introduced into the mixing zone

11



- "an outlet conprising one or nore extrusion dies 4 of differing
fornms,®'20 - nmeans for thermal regulation 5 to control the
tenperature of the m xing zone, the said neans 5 consisting on the one hand
of heating neans, for exanple, forned by electric resistors or by a heating
system operating by induction or steam and 25 on the other hand
of not shown cooling neans arranged outside the housing or on the inside
and consisting, for exanple, of cooling coils located in the housing,

and/or of a circulation of cooling fluid inside the screw. 30 The
starting naterififomntthed el | systene is Xulijexrtesd  tof sheariagf dodcess aad
I's subjected to;s LN d } nqﬁha hcal Lol y e
conpression in }ﬂgsﬁﬁfngmégﬂ%ﬁgcggregfg gfg? tTe g%ﬁ% ??ﬁggkggﬁggti%g FR&U-
ted by the heattugnseafs theplsorew Sdhat ckhe usame timec§oe et ingndndus of
a thernonechani : 2t QFyri§ that good results have
been obt ai ned mﬁ?h §&§§&%fg%?gﬁgﬁf?S%gg%S??ﬂder mar ket ed under the nane of
"BC 82" by CLEXTRAL Conpany. The two screws internesh and turn in 10 the

same sense. ghepfbXigd @1en TINRRREAM y NdYREL 8BS ObECA0IME ibmdchanidhilon

of a cooling flurd in a coil so that the tenperature can easily be
regul ated. The BEPAtBEPEnt age of this heating nethod is the flexibil- ity
in use and the ease of control by nmeans of a sinple 15 control 1loo p

e o o PR ' Rourd 6 nota 'l Go5d 9 IR hAVE BeER" Btatnea
with a double screw-type extruder marketed under t_:he name of "BC
82" by CLEXTRAL Company. The two screws intermesh and turn in
10 the same sense. The mixing zone is heated by induction or
cooled by circulation of a cooling fluid in a coil so that

the temperature can easily be regulated.

The main advantage of this heating method is the flexibil-
ity in use and the ease of control by means of a simple

15 control 1l oo p (thermocouple/control device of the
heating means by induction or cooling means).

The installation used in this exampie comprises four
cylindrical extrusion dies 5 mm in diameter.

o The temperature of the heat treatment zone is obtained by
20 imposing a predetermined value on the control system. In
the case of the extrusion appératus in question, this

value is from 75 to 110°C, preferably from 80 to 105°C.

The mechanical characteristics of the screws and their
speed of rotation are chosen so that the residence time of
25 the starting material inside the heat treatment zone will

be from 5 to 300 s,

As a result of the choice of all these parameters, the
temperature of the starting material which has been
12



The installation used in this .exanple conprises four cylindrical extrusion
dies 5 mmin dianeter. The tenperature of the heat treatnent zone is
obt ai ned by 20 inposing a predeterm ned value on the control system In the
case of the extrusion apparatus in question, this value is from75 to [err]
preferably from80 to [err] The mechanical characteristics of the screws
~and their speed of rotation are chosen so that the residence tinme of 25 the
starting material inside the heat treatment zone will be from5 to 300 s,
As a result of the choice of all these paraneters, the tenperature of the

starting nategl géet le@h t%a&ﬁeqﬁgf]%tmenéﬁg eet &l -?]ge) #@eliéeégrggggd'éstﬁéom

75 to 110C i n3t e dies and re ex fromt atter. coextruded
i xture baseddbesxpnd defoveaendt Lromhsheulp&terrom the extrusion
\abparatus is then subjected 5 successively to: - cooling, -

crushing and - sifting Accordi n% to anot her feature of, the present

i nvention, tHEheo coextidadnmixbyrgodases oRcXyidta Sadmed 3y chbe on

is found to bg,piph Cekan! Nife dtRisions Wapparatukorisonhesr éhﬁ?léét’e&nd
in particul ar confect,ionery of the chewing gumtype. One of the classical
probl ems &onf$BREEHF off i&‘urers 15 in the industrial production of
chewi ng guns Ls the lcaRing," machi nability" of the nass of basic gum and
t he processed .
- crushing and

- sifting.

According to another feature of the present invention, the
10 pulverulent composition according to the invention is
found to be particularly suitable as sweetener for confec-
tionery and in particular confectionery of the chewiﬁg gum

type.

One of the classical problems confronting manufacturers

15 in the industrial productioh of chewing gums is the lack
of "machinability" of the mass of basic gum and the processed
sweetening filler. This mass is  conventionally handled at a
temperature of 40 - 50°C. It is important that the mass
should be sufficiently soft at this temperature to enable

20 all the components of the chewinggum (basic gum,sweet-
ening filler flavouring substances, colouring substan-
ces...) to be mixed homogeneously but not too soft in
order to avoid problems of sticking during the stages of
mixing, forming and cutting. ' '

S/

25 The sweetening filter has a significant influence on the viscosity
of the processed work mass. It is known, for example, that
if "the sweetening filler is a powder, good hardness at a high
tempefature can be obtained if the granulometry is very
fine. The disadvantage of these fine powders is their

30 very high hygroscopicity, with the result that they tend to
clump together during storage.

13



sweetening filler. This nmass is, conventionally handled at a tenperature
of 40 - [err] It is inportant that the mass should be sufficiently soft at
this.tenperature to enable 20 all the conponents of the chew nggum
(basi ¢ gunsweet- ening filler,flavouring substances, colouring substan-
ces...) to be m xed honogeneously but not too soft in order to avoid

probl ens of sticking during the stages of mixing, formng and cutting. 25
The sweetening filter has a significant influence on the viscosity of the
processed work mass. It is known, for exanple, that if the sweetening
filler is a powdeer, good hardness at a high tenperature can be obtained if
the granul onetry, i s,yer l.oe. . The di sadvant.age tdhese fi p rs S
ttheir 30 verf%higﬁ¥hyéP%bg§5%8?§¥, ﬁﬁah phgaP3§&F9H haga¥ﬁ§§ t td:he
cﬁnp t oget her chmpogitionagecording |to ithe sinyentiingl yenablles chewing
unexpectedly f h : k14,00 a6CcoLdin M\

enabl es chemﬁnéﬁgﬁgstgoggeogggéﬁ%gBQQEFQhﬂﬁggegsg&yggggdhﬁgpgﬁggg&ﬁgﬁh%Q1
the hot and colthet ahetw andutcokdjuistake varitifqute eguiningretvéms. fine
Moreover, e ool sRbLFIEA! i dydiles Ld CURBMIER IS CHldley  of

sati sfactory. e present i1nvention thus also re e uSe t he
pul ver ul ent  cortdesei ehewiRe WS xis jenhizelob @it iastary + nvention as
sweetening filler in confectionery of the 10 chewing gumtype as well as
relating to the confectioner roducts. thus_obtai ped. The very sweet

flavour, the c@BP?nBrQFPBEt1éﬁg“Fh8“pﬁP?6-a§?9tFEIQFF§CF°thﬁyPFPonaF?e
properties whi @uBférulent composition based on xylitol according to the

invention as sweetening filler in confectionery of the
10 chewing gum type as well as relating to the confectionery
products thus obtained.

7

N~

The very sweet flavour, the cooling effect and the cario-

static effect of xylitol are properties which are

particularly appreciated for the use of this product in
15 confectionery of the chewing gum type. '

The examples given below illustrate the significant
differences between the pulverulent compositions according
to the invention and products based on xylitol for direct
o compression either produced according to the prior art
e 20 or produced for comparison purposes by the Applicant
Company, and the advantages obtained by the use of the
said pulverulent compositions in confectionery of the

chewing gum type.

EXAMPLES RELATING TO THE USE UNDER COMPRESSION
25 The following are used in these examples:
- Five different samples of the pulverulent composi-
tion according to the invention, indicated by the
references a, b, ¢, d and e;
- a sample of XYLITOL DC marketed by CULTOR Company
30 and indicated by the reference f;

14



particularly appreciated for the use of this product in 15 confectionery of
the chew ng gumtype. The exanples given belowillustrate the significant

di fferences between the pulverul ent conpositions according to the invention
and products based on xylitol for direct conpression either produced
according to the prior art 20 or produced for conparison purposes by

t he- Appl i cant Conpany, and the advant ages obtai ned by the use of the said
pul verul ent conpositions in confectionery of the chewing gumtype. EXAMPLES
RELATI NG TO THE USE UNDER COVPRESSI ON 25 The follomdng are
used Tn these examplesy - capofivecsl 'Lk ehosa Ryl (HEVALE CRUVERE o

conposi - tion accordin i nvent ron € references
d and e; - a sanplipimémXeherdicalC purkbye®thy9 L'hBR V;gﬁ:phhy@ dry

in?|Lgﬁlcgzﬁge?y LQSILELBEEQHEe an&4§ndica edab SEfE! §§ uﬂed
sﬁbstance and |ndrcateg B?mghg $ngV H%E"Se"g xyigtgg %%¥ g é%&éﬁf%g
xylitol marketed by ROQdmp EE 5 and haviﬁemarmnm;h haﬁémcmmﬁuﬂw of

chem cal purity of 99@6b¥ ght of dry substance, indicg teq
reference h; - t hr e@9 aWI é%e’cﬂ ht oferdiensubstances doek éﬁaﬁ?eﬁ‘g %IY—‘P%I
powder and sorbitol pow@gérgﬁégeﬁed by ROQUETTE 10 : Cbnpany havi ng

2 m i mum cher cal pUr LY, OF. 1 SPRCT 4" ol TR0 wISRES L 8REA B S5

xylitol powder and sorbitol powder marketed by ROQUETTE
10 ' Company, having a minimum chemical purity of, respective-
ivf ly, 99% and 96% by‘weight of dry substance, in which
the xylitol powder and sorbitol powder are mixed
together in the dry state; the proportions by
weight of these xylitol/sorbitol mixtures are,
15 respectively, 50/50 for the sample indicated by the
reference 1, 90/10 for the sample indicated by
the reference Kk and 95/5 for the sample ihdicated
by the reference 1 ;
- . a sample j of compressible xylitol prepared by
20 the process described in Patent Application
EP 0 305 356 by mixing 300 g of molten xylitol at a
temperature of about 100°C and 700 g of crystal-
lised xylitol; '
- and two samples of pulverulent mixtures consisting
25 of xylitol and sorbitol which have been extruded
separately and then mixed together in the dry
state; the minimum chemical purities of the xylitol
and sorbitol are, respectively, 99% and 96% by
weight of dry substance:; the proportions by weight
30 of these xylitol/sorbitol mixtures are, respective-
ly, 90/10 for the sample indicated by the reference
m and 98/2 for the sample indicated by the
reference n.

The five samples £ to J belong to the prior art and the
15



t he xyl'itol powder and sorbito|l powder are m xed together in the dry state;

t he proportions by weight of these xylitol/sorbitol m xtures are, 15

respectively, 50/50 for the sanple indicated by the reference i, 90/10
for the sanple indicated by the reference k and 95/5 for the sanple

I ndicated by the reference 1 ; - a sanple j of conpressible xylitol
prepared by 20 t he process described in Patent Application EP 0 305
356 by mixing 300 g of nolten xylitol at a tenperature of about [err] and
700 g of crystal- lised xylitol; - and two sanples of pul verul ent

m xtures consi gtjng Yy it | e hee
extruded separ g?gpy gagzm}est h’én t(nq xéd “{%’;Het %g?e%?%at hﬁ{dd\r,\gkgﬁg?gé;‘ tl'ﬁg the

mi ni mum cheni cappplicant efoBf cORBaxysPNol PUEROSEShi tol are, respectively,

Yo and 96% by wei ght of dry substance; the proportions by weight 30
of these xylitol/sorbitol ,m xtures, pective- | 90/ 1Q for the
sanpl e indi cat dd RBEEP D HPARPIES fare; ACCOLAING Lo N8 ed by
the reference phydReibhve sanples f to j belong to the prior art and the
four sanples k“to n were sel ected and prepared by the Applicant for
conpari son purposes. 1. Preparation of five sanples a-e according to the
i nvention 55 Fppyrt BHet bheeessapptesaacc,t bheaddditivecéhssani $sss6bbitbl

of the type marketed by the Applicant under the trade mark
NEOSORB(R) P60. The quantities of sorbitol are, respec-
tively, 10%, 5% and 2% by weight based on the composition
for samples a, b and c. For sample d, the additive chosen

10 is pulverulent maltitol present in a proportion of 10% by
weight, based on the composition.

Lastly, for sample e, the additive chosen, which is present in a
proportion of 10% by weight, based on the composition,
consists of a maltodextrin obtained by enzymatic hydroly-
15 sis of starch and having a Dpextrose Equivalent or D.E.
(number of grams of reducing sugars expressed as dextrose
to 100 grams of dry product) of 12, marketed by the
Applicant under the Registered Trade Mark GLUCIDEX(R) 12,

The xylitol used in each of the samples a to e is obtained
20 by crystallisation in water and contains a minimum of 99%
of xylitol by weight, based on the solids content.

Samples a to e are prepared by introducing a homogeneous
pulverulent mixture of xylitol and additive into the
extruder in the proportions indicated above. The extruder

25 used is of the type mentioned above, that is to say "BC
82" of CLEXTRAL Company.

The speed of the screws is controlled so that the output
of the installation is 200 kg/hour and the time taken for
the starting material to pass through the apparatus is

16
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of the type marketed by the Applicant under the trade mark NEOSORB(R) P60.
The quantities of sorbitol are, respec- tively, 10% 5% and 2% by wei ght
based on the conposition for sanples a, b and c. For sanple d, the additive
chosen 10 is pulverulent maltitol present in a proportion of 10% by

wei ght, based on the conposition. Lastly, for sanple e, the additive
chosen, which is present in a proportion of 10% by wei ght, based on the
conposition, consists of a naltodextrin obtained by enzymatic hydroly- 15
sis of starch and having a Dextrose Equivalent or D.E. (nunber of grans of
reduci ng sugar s;xpE eg6eg, as dextrose to 100 grans of dry product) of 12,
mar ket ed by the Applicant under the Registered Trade Mark GLUCI DEX(R) 12.
The xylitol used in each of the sanples a to e is obtained 20 by

crystallisationphd Hedletithigd ateﬁp@ratﬂraurapf t%%%ﬁéaﬁ){hgtosl dbem is

"ot foducing a @ e RrEABEe Fal dovanua TR B% b x50 fE o Varithdanebordtngo

t he extruder |rtérth@rmwbmteomﬁdlquhmtﬁtylGDOUNQ 5&@1€Xﬁeuder 25 used is
of the type nentioned above, that is to say "BC 82" of CLEXTRAL Conpany.
The speed of the screws is controlled so that the output of the
installatios i SF@H0 sapppbess and tiche &,i mthieak €emperativrest achosgmabaeei aast o
pass through t f gﬂﬁ@éatus is 16 about 30 s. The predeterm ned

t enper at ure of 9 eating systemis programmed to a value from85 to [err]
- varying according to thesamplee mPYRNtity of the additive.

sample b = 92°C,

sample ¢ = 93°C,

N -
10 - sample d = 90°C,
- sample e = 92°C,
At the exit from the extruder and after cooling, the
coextruded mixtures of xylitol/additives are in the form
of small sticks which are crushed in a hammer mill.
15 The fraction held back has a particle size above 50
microns, more generally above 100 microns.
2. Tests
i For each of the samples a to n tested, an average particle

size of from 400 to 900 microns was selected.

20 Using the CARR method as described by R.L.CARR in Chem.
Eng. 72, No.163, 168 (1985) and Chem. Eng. 72, No.2, 69-73
(1985), the flow index and the density of powders a to n
are measured. The apparatus used for this test is the one
known under the trade mark HOSOKAWA POWDER TESTER

25 manufactured by MICROMERITICS, Osaka (Japan).

In addition, the friability of some of the pulverulent
compositions a to m are determined. This property is

17



5 For 'sanples a to e, the tenpgratures chosen are as follows: - sanple a
[err] - sanple b [err] - sanple c [err] 10 - sanple d [err] -
sanple e [err] At the exit fromthe extruder and after cooling, the
coextruded mixtures of xylitol/additives are in the formof small sticks
whi-ch are crushed in a hammer mll. 15 The fraction held back has a
particle size above 50 m crons, nore generally above 100 m crons. 2. Tests
For each of the sanples a to n tested, an average particle size of from 400
.10-900 microns was selected. 20 Using the CARR nethod as descri bed by

R L.CARR i n Cheig H&eﬂ?se&'ob%%hé%e%%ﬁéhgémb tEdles7Zhih Zhave
69-73 (1985), theflo ndxan { he gien3| ¥ ’n’zl rs.atpn are ¢
‘measured. The &%a cF’FY)‘T’ 1R9Fsipelt %é“m%lﬁﬂd@p?ﬁ% ¥F ade

r k HOSCKAWA &Q/\QE&T ©5cas@puthet appsr dyud) ERONERAE | Sk CERREKA TA
Coapen) o a0 5 e HELA0 ey b BV s,
by the percsnt aga Xd parteml s d\hametéayeeamh weisglstmi 8 8higg 15 @ of a
et S RSO 0SSR SH e ghudiece
ball's 1.7 cm i raxk aieteodueedh ans ghhegapgagatys i® gk at the rate
' of 25 revolutions per minute for 15 mnutes. At the end of

the crushing operation, the proportion held back by a
10 sifter having a mesh of 351 microns, expressed as a
percentage, is determined by weighing. The friability then
corresponds to the amount required to make this value up
to 100 g. The larger the number so obtained, the greater‘is

the friability.

15 The compressibility of these samples is then determined
by test A defined above.

The results of these measurements of compressibility by

test A and the mean granulomet:ry, the flow indices and the

friability of the tested samples are summarized in the
20 Table below.
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fraction measuring 400 to 500 mcrons of the tested powder are introduced
and the apparatus is rotated at the rate of 25 revolutions per mnute for

15 m. nut es.

_ At the end of the crushing operation,
by a 10 sifter having a mesh of 351 m crons, expressed as a percentage,

t he proportion held back

S

determ ned by weighing. The friability then corresponds to the anount
required to make this value up to 100 g. The | arger the nunber so obtained,

the greater is the friability 15 Th
then deternine§l by tlest A

Qf conpressi bi
and the- friabi
pel ow. 18 [
conposition ac
conpressibility

N. By conparisgn
conformng to §h

Appl i cation No
say three tiney
(144 N. The s

19
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de*inedgabcve. The fesuljs of]these asurement s
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ity=di Thd testled samjl es| are bummafTzedjin the 20 Table
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10 responding to the xylitol described in European Patent Application No.
0 305 536." These extrenely significant differences clearly show the
surprising and unexpected character of the-perfornances under conpression
of the pulverul ent conposition according 15 to the invention. It should

al so be noted that the conpressibility of a conposition obtained froma dry
m xture of 50/50 of xylitol and sorbitol (sanple i), that is to say
corresponding to the characteristics claimed in French Patent Application
20 No.2 336 123 nentioned above, only reaches a value of 65 N, which is
t.hus substanti gHisbeTablds Nshows t bt | Shel4pWN wrulent onporpes idrion

according to the, ] | O ' ' a | 5 asigdst a Sl PO%
of sorbitol isggé\Perpr/&;/% ghOp;Qg*p%r?#gﬁgg?aéo?g?ta and c%rﬁie@oirldﬁ%ﬁt 2&'§is ’

dihi ni shes t he compess bri bitxyPrt slesistaace &1 grushdiig yhich pisglways

bei ng obt ai ned iR dPeLRINANIAACOUBY D EORBRETBONGT Saiiplled! £ VEwINs Lt ingTE
The tabl e al so“shows that the pul verul ent co sitign according to th
i nventi on a8vadYdgckRKk|BCHas ¢ ?%e?%a“?'rgg i"f:?'[’gmé'hjg'l’%c'f%r g iyarple

conpared Wwith Jaser dhedOwflar cXdind® Phi Burepeann Patentc Rppl icationowWters.
20 T 111 Usty 38 I fad BIGRLLIL1L PEY CPPGRNPETIN, bt 38 to say three
er SS

per f or mancesun diTect conpr on o he corpositions according to the
i nvention conpayiagesi theddattidn caiatsi oft i bhe ofample paicworating tbe the

and m & gr aph ARG o A afhon Tecin, SRR, o et (O ooy
10 responding to the xylitol described in European Patent
- Application No. 0 305 536, '
\_J
These extremely significant differences clearly show the
surprising and unexpected character of the performances
under compression of the pulverulent composition according

15 to the invention.

It should also be noted that the compressibility of a

composition obtained from a dry mixture of 50/50 of

xylitol and sorbitol (sample'i), that is to say corresponding to

the characteristics claimed in French Patent Application

20 No.2 336 123 mentioned above, only reaches a value of 65

N, which is thus substantially below 83 N, not to mention

\/ 144 N of the compositions according to the invention. This

disadvantage is added to the fact that 50% of sorbitol is

a very high proportion of sorbitol and correspondingly

25 diminishes the proportion of xylitol present and prevents

full benifit being obtained from the advantageous
properties of xylitol when consumed.

The table also shows that the pulverulent composition
according to the invention advantageously has improved

30 friability characteristics compared with those of powders.
of the prior art and the comparison powders.
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of the density or apparent volunetric mass of tablets in g/nm. Tablets of
differing -densities are manufactured by the 10 sane nethod as that
descri.bed above, wusing an AM FROGERAIS reciprocating press.

Different densities of tablets are obtained by varying the quantity by
wei ght of powder used for preparing a tablet. The greater this quantity,
the higher is the density of the tablet and the 15 greater is the force of
conpression required for obtaining a tablet of the given dinensions. It is
found on the basis of Figure 2 that the conpress- ibility of conpositions a
and ¢ of the fravefiliastiratel waysesuhsiptiically aheveimprovementnphsi thens
f, g h, i and j 20 of th rioh.aLt.a f. CcO rison nmpositians k., m
.no nmatter V\haPeJlrlémetsyuerbé)e% hQI?S%Fe% &m%f.ﬁ%ssq%?'gu?ée) Eﬁ§| SR 105

anpl es a andaccording ito ethe oinvent hignpcopparednwith thatt olf Lonposdl of
90/ 10 and 98/ 2, res h-\LE r eaq,l o d 4t ryuded
crystallised. %}ylni%[ &%C%sh\aé I eioqj)’ %zgrﬁji %ﬁel ?ﬁt%}‘%s ali'giazgd 2i an\Ia (‘:irn (tsgao#pl e
h). If oneScoepahesof héhehém%aﬁ A4 ccgr fphg.ofhsahpl ks andarl fa graphi s
to say those r:eSp0 | RA L1 Qge 3k ' : LU

ol i £ o1 sor bi BaY TR M AR Sopres A LIt i s Y hechirs
xylitol/sorbi Pl Beapdensityh F RPPAFENDYGFURGHIHOR MdsHanf tabletsonn
added in 21 /e form of an aqueous syrup to the xylitol powder)
according to Batent Application EP 329 977, the com pression of the
conposition according to the invention is

Tablets of differing densities are manufactured by the

10 same method as that described above, using an AM.
FROGERAIS reciprocating press. Different densities of
tablets are obtained by varying the quantity by weight of
powder used for preparing a tablet. The greater this
quantity, the higher is the density of the tablet and the

15 greater is the force of compression required for obtaining

~ a tablet of the given dimensions.

It is found on the basis of Figure 2 that the compress-
ibility of compositions a and c of the invention is always
substantially above that of compositions £, g, h, i and j

20 of the prior art and of comparison compositibns k, m, no
matter what the density of the tablets.

This Figure 2 also shows that samples a and c of the
invention having proportions of xylitol/sorbitol of 90/10
and 98/2, respectively, are more readily compressed than

25 extruded crystallised xylitol (sample g) and xylitol
crystallised in water (sample h).

If one compares the characteristic graphs of samples a and
f, that is to say those corresponding to, respectively,
the coextruded 90710 xylitol/sorbitol composition
30 according to the invention and the 98/2 xylitol/sorbitol
composition of XYLITOL DC of CULTOR Company (sorbitol added in
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found to be substantially superior no matter what the 5 density of the
tablet. There was nothing to predict such an inprovenent in performnces,
bearing in mnd that sorbitol was used in.conbination with xylitol in both
cases.’ As regards the non-extruded mi xtures of xylitol/sorbitol 10 in the
proportions of 50/50 (sanple i) according to Patent Application FR 2 336
123 and 90/ 10 (conparison sanple k), the difference between curve a and
turves i and k again denonstrates the very advantageous character of the
conpositions according to the invention. Even for sanple 15 k, which is
equivalent in the pPEepartopnsarby ayuieghis Okyxupi t tb/ sthéi eyl itolt hposdsap) e

according to the invention, the superior.i of COo sghQn the latter is
.clear from an ?ﬁgﬁé'étlf.‘Gn%Bf Pegﬁogsgapihﬁak¥°&1F@’enﬁ?gbﬁ?negi‘w FRR=

‘ednpar i son sanpressioanicfi ey GHLHAXIt in xg¢copdingdtd Othef invention is
extruded separately s th essi il f o thi co red
w th sanpl es a??Bng’ o?g}t,\ﬁ’ee i %Végﬁéﬁigﬁg c;s\‘\)‘!l %ggé?‘lbﬁoi t@é;é:%%gg?} h%é-' the

i mproved bys si dphyg ittyxiofig thel tabletnd sorbitol which have been extruded
separately. Consequently, even 25 if this solution had been described in
the prior art, it would certainly not have iqi ven any suggestion to the man
of the art to Thevet wasexnetbing %@ Lredictsssych cdn ermpyovemenk otler

to confer a sajj ONMYASSnd Pihi ind ¥iAt! SbybMblt RRAsMifed i
therefore is ?%é?fg%?h‘ghésgﬁenﬁt o%ndt hjéﬁéﬁpl I cant %o hgve takensthi S stle?) to

arrive at the cambimagionpyith xylitol both cases.

As regards the non-extruded mixtures of xylitol/sorbitol
10 in the proportions of 50/50 (sample i) according to Patent
Application FR 2 336 123 and 90/10 (comparison sample k),
the difference between curve a and curves i and k again
demonstrates the very advantageous character of the
compositions according to the invention. Even for sample
15 k, which is equivalent in the proportions by weight of
xylitol/sorbitol to the sample according to the invention,
the superiority of compression of the latter is clear from

N\

an inspection of curves a and k.

Curve m obtained with comparison sample m containing 90%
20 of xylitol and 10% of sorbitol extruded separately shows
N the lower compressibility of this sample compared with
samples a to ¢ of the invention. The compressibility
cannot be improved. by simply mixing xylitol and sorbitol
which have been extruded separately. Consequently, eveh
25 if this solution had been described in the prior art, it
would certainly not have given any suggestion to the man

of the art to resort to extrusion and still less to co-
extrusion in order to confer a satisfactory compress-
ibility on xylitol. All the more therefore is it to the
30 merit of the Applicant to have taken this step to arrive

at the invention.
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EXAMPLE RELATING TO THE USE | N CONFECTI ONERY OF THE CHEW NG GUM TYPE Thi s
Exanpl e has been provided to conpare the hardness and organol eptic
qualiities of sugar-free chewi ng guns prepared 5 on the one hand with sanple
g of known pul verulent xylitol (crystallised in water) and on the other
hand with the pul verul ent conposition according to the invention. The
granul onetries of the tw powlers a and g are identical. They
contained no particles greater than 160 10 nicrons. Conposition of chew ng

guns - Basic gum ... L. 33% by wei ght (basic gum
34/ 42 of DREYFUS Conpany) - Sweetening filler ................. ... 65% by
weight 15 - Lecithin . ........................... 0.5% by wei ght (M
Jhin AFL of LUCAS MEYRRuEREPRB AT Bb ThEVOUE- 1N conFECTIONERY . qum to

40 - [err] and introduce into a 2@F_ _THEnCHEWINGNGUMIT¥PE Knead for 2 minutes

Add half th t A t
substgnce aﬁd an ijh?%"?g%gm n%[%égﬂo%@t&ﬁﬂﬁe&emtkﬁdnﬁéa%f knea fr %ym%lﬂljpg
25 Add t he angnndlaepbic tquakikbes o fsuydan-fresghaming gewns prepaness.
23~ Resulds T&%ﬁéf@{wfwfﬁﬁ%&%nufa&é ;mamrmvéﬁap@ﬁ@wmafter

a given stdrage tine | ow ng their cture and
(crystalllsmi in water) and on the other hand with the

pulverulent composition according to the invention.

_ The granulometries of the two powders a and g are
N\ identical. They contained no particles greater than 160
10 nmicrons.

Composi chewing gums
- Basic gum P %1 by weight
(basic gum 34/42 of DREYFUS Company)
- Sweetening filler ...veeceescesccsscss 65% by weight
15 = Lecithin seececessccssccstscencencsse 0.5% by weight
(Mc Thin AF1 of LUCAS MEYER Company)
- Mint flavoOUr...ccececssesessssssassess 1.5% by weight

Method
Preheat the basic gqum to 40 - 50°C and introduce into a

20 kneading machine. Knead for 2 minutes

Add half the quaritity of pulverulent sweetening filler and
the flavouring substance and knead for 3 minutes

Add the lecithin and knead for 1 minute

25 Add the reminder of the sweetening filler then knead for 4
minutes.
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after different storage tines at .a tenperature of [err] 5 was nmeasured by
penetfonmetry, using an | NSTRON-type apparatus. The results are shown in the

Tabl;e .bel ow. Conditions of Chewi ng -gum pr e- Chewi ng gum pr e-
measur enent pared with Sanpl e pared with Sanple g a
according to 10 _ the invention 45
C 1.82 : 3.00 [err] 6. 57
8.82 [err] 20. 54 24.96 after 1 day at [err]
23.65 26.60 15 after 15 days at [err] 25. 67

30.05 This tablResuktsg |y shows that the conposition a according to the
invention confers greater hardness when heated, to chewi ng gum than that
tained with sanple g of the prior art. 20 The chewi ng guns cont ai ni ng

ob
\Sérrpl e a accor @hgy hargpess t Chewdag t guas bétrraﬁbfﬁ%’c'ﬁﬂﬁd tenReakyres

The machi nabi gt ¥ 4 A vERS St die ¥ GrESEAD ovhi ny Ried it 'ﬁﬂﬁf&é&iﬂé’@h&nd
the problens of sticki ngfto t he equi pnent ,are @%'selly prevented. 2

5
concerns the hafdmssdi ?ﬁ%“tccﬁ*t?rﬁ%errf'll“ﬁﬁ VR nFeRRar atiye,; F?lfngzo c
Sanple a al $0 Rale weRAiRd wwgdmgﬂeusmmgwm-pmmwush
sanple g but the hardness remains within acceptable limts. 24 It is
al so found that the hardness of these two types of chew ng gunsvaries
substantial |y iThd htesafits mareneshown tire thouMablef beflowage at this
tenperature of [err]

conditions of Chewing gum pre- Chewing gum pre-
o measurement pared with Sample pared with Sample
- q a according to
10 ' the invention
45°C 1.82 3.00
3s5°C 6.57 8.82
24°C 20.54 24.96
after 1 day at 20°C 23.65 26.60
15 after 15 days at 20°C 25.67 30.05

This table clearly shows that the composition a according to
the invention confers greater hardness when heated, to
chewing gum, than that obtained with sample g of the prior
art. ' '

20 The chewing gums containing Sample a according to the
invention can thus be manufactured more easily. The
machinability of the mass being processed is substantiaily
improved and the problems of sticking to the equipment are
easily prevented.

25 As concerns the hardness in the "cold" (20°C), the chewing
gums containing Sample a also have greater hardness than
the chewing gums prepared with sample g but the hardness
remains within acceptable limits.
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Concerni ng the appearance and structure of the chewing 5 guns obtained, it
is found that chewi ng guns prepared with Sanple a have the advantage of a
nmor e:honogeneous and bonded structure and .of being whiter than those
prepared with Sanple g of the prior art. Lastly, concerning the

organol eptic properties, the 10 chewi ng guns of type a and those of type
g are conparable but the sweetening effect is nore prolonged in type a
chewi ng gum The advantages of using the pul verul ent conposi tion according
to the invention will be clearly seen fromthe 15 exanpl e gi ven above. 20
25 CLAIMS 11t is dlsecfoyndothatsshel mamdnesmleﬂttneaeoswbi tppbased on
xylitol, characteri,zed in that.it co rl.s | e e

gel ect ed from éﬁ%ﬂﬁgﬁ oS 3?Fé8§ae§: eéi%]dy gﬁlsg@%hgaim&e d,g,&%g/ ti'ﬁ'el r
correspondi ng thgdcogeset of stopagedat thish&emgeﬁmﬁun& ofm20esi bility,
determined in a test A above 70 N, preferably above 80 N, but excl uding
conpositions prepared by granulating xylitol wth a physio- 10 | ogi cal ly
accept abl e,  noRovgerodagi cthe nappearance b@hdersﬁéﬁ‘?@lﬁ# eoéntthe chevingge

f 0.1 %t d; f b
0 gs retguﬁﬁ ¥Bkdhhedn lheaggféaha%ﬁgt G Sfa‘??’? gguwen y

pol yneri ze clng sugars, alkali carboxynethylcellulose
hydr ogenat ed s$amphenyalr Hayeat the psivantage of @nmorie | bemegeRAI gand

claim 1, charagbpiegedtirudtiidle t{ifd P6LPBelingn Wifiter i €Wani eheseapeephbaa or
equal to . \ _
with Sample g of the prior art.

Lastly, concerning the organoleptic properties, the

10 chewing gums of type a and those of type g are comparable

“but the sweetening effect is more prolonged in type a
chewing gun.

The advantages of using the pulverulent composition

according to the invention will be clearly seen from the
15 example given above.

25



60 % by weight and preferably. to, 80 % by weight. 3. Conposi tion:
according.to claim1 or 2, characterized in that the additive Ts selected

from'sugars, glucose 20 syrups, nmaltodextrins and thgj '
derivatives. 4. Conposition according to claimS3, Lﬁm “ mﬂﬁggm

that the additive is selected fromthe group conprisin ] I'tol,
mal titol and mal todextrins. 5. ProceagMBor the fabrication of a
-directly conpressi- 25 ble pulverulent conposition, characterized in

that a starting material substantially constituted by xylitol and at | east
one additive %el ect edDirectizccompressibbéipwkeerulent ictmepesiition based

pol ysacchari dgg ﬁ)ﬁi&ﬂi' rcﬁQ{réSéQPE.‘QéEgiHYQRé’Qe{‘ﬁtc‘?&r;nﬂﬁ?xo{@&é'”é’é 1Sast!ifft €d
.to an extrusion tTeat- 30 ment conprising a ther treatment zone and
“at | east5one afditiven spkectedt fxom Sadahariglesst apliggsaacbarifdesntand he

appar at us andpbi9spachdRiaes Ofaddie keS| OfofFE€8HERALng NaR}drddthated
tenperature inside the therrrg:a treatment zone, the digneter_  of the .
ext rusi on di eS2MHCOBRESspdBy tHRY llz}'ng’ﬁérla sempressiid 14y, detprmingd dn

i nsi de the theraaktt acaaene 7Z0nd, heeferablyhabeve 8D N hédut excluding
xylitol/additive mxture wl|l 6, . [ |ten, at _1he gutlet of. the
di e and bef or%ml%f)gs&i égﬁ rggef’rgg%at Rg $§ ?'%airgtggg xlpll%?%c Jééwaac ormﬁir?g to
cl ai m 510char hogéchldy iaccdptable shentcagingesicalbindgwrect sdifdo himder
extrusion tregLiRRt ' of ugpt pt &t ol Lor eals hapy or
equal to 60 Woﬁ%%ﬁ&ipg%ﬁs,en%?g?{e?%%y %r %tg? Pﬁgn%pe%% Qﬁ?gﬁgl%?g
Process accor Behpgt SiagtRd HFom, thRaGraus i gRrsthty bre RRfamerized

sel ected from-e80Bihgl sufd#d ! Oblkali carboxymethylcellulose salts and
L hydrogenated starch hydrolysates.
15 2. Composition according to claim 1, characterized in
that the proportion of xylitol is greater than or equal to
60 % by weight and preferably to 80 % by weight.
3. ' Composition according to c¢laim 1 or 2, characterized
in that the additive is selecfed from sugars, glucose
20 syrups, maltodextrins and their hydrogenated derivatives.
4. Composition according to claim 3, characterized in
that the additive is selected from the group comprising
sorbitol, mannitol, maltitol and maltodextrins.
.5. Process for the fabrication of a directly compressi-
25 ble pulverulent composition, characterized in that a
- starting material substantially constituted by xylitol and
~ at least one additive selected from saccharides, oligosac-
charides and polysaccharides and their corresponding
hydrogenated compounds is subjected to an extrusion treat-
30 ment comprising a thermal treatment zone and at least one
extrusion die, the rate of feed of starting material into
the apparatus and the parameters of the extrusion treatment,
namely the temperature inside the thermal treatment zone,
the diameter of the extrusion die and the speed of transport
35 of the starting material inside the thermal treatment zZone,
being so chosen that the xylitol/additive mixture will be
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manni t ol and nal todextrins, the, preferred addrtrve ‘being 10  sorbitol. 8.
Process according to any one of claims 5 to 7, “at t he
apparatus is of the double screw type conprising iﬂ“ﬂ“gﬁ “H"Euﬂ usi on
die, fhe parameters of the extrusion treatment beinrg c¢hosen®sd tHat the
starting 15 material is at a tenperature of from75 to [err] inside the

die and bef or g5¢itaghanget&h tdte €ALU JR1d abef B t Agel Ad® beore its
Yrocess accor IE%ito any one of %rarns 5to 8, in which the pul verul ent

conposi tion cEHEENIEIEn TZe e 1AFteT -consi sting of sorbito
characterizedei.n that Pirbeekempetardinge tof cnhemssaremmam:eiz@dr imstteet t he

“di e and bef or S har fran1the Iatter refer fron180 t o 105C
:10. Di rec%lhg? t t J‘rﬁ}l \Few chtred c C?rpc}‘s? 90 r i a%’fee??"}eé# [
Mbhat it Gan beomisiatseabfa@cwrrh}tyo afhexy?5itol gueadss drhaampmr&guﬁl ctai s

a1t 2 ?%&Ofgseg.%‘ﬂ ??‘é@f‘&:‘rﬁ#ﬁy‘: %?t'ézj %a%cwl n@%rtr @M ofe

clains 1 to 4 an ni ng |n tabl ets or es “of
confectionery7-in par Fregess arcondingerPnglaim Pype. 63(phara__c;_1ter1zeq-agﬂ ets

or articles ofne@nf epébl Qﬂﬂii}’twé' B%rtéélléélfe@f fA0M s6PBILBY; guraw:vm
characterized in _that etenrng i.ller cgnsis agaié:le ast

part, of the F@pdt@lergn oﬂﬁ&§P ﬁr&c‘,léorcﬁ'??g PEeEF T D Ila’ﬁmsbﬂi‘?% 4

and 10. 1®7 sorbitol.

8. Process according to any one of claims 5 to 7,
characterized in that the apparatus is of the double screw
type comprising at least one extrusion die, the parameters

N\ of the extrusion treatment being chosen so that the starting

15 material is at a temperature of from 75 tb 110°C inside the
die and before discharge of the said material from the
latter.

9. Process according to any one of claims 5 to 8, in
which the pulverulent composition contains an additive

20 consisting of sorbitol, characterized in that the tempera-
ture of the starting material inside the die and before its
discharge from the latter is preferably from 80 to 105°C.
10. Directly compressible pulverulent COmposition,
characterized in that it can be obtained according to the

25 process of any one of claims 5 to 9.

11. ' Use of the pulverulent composition according to any
one of claims 1 to 4 and 10 as sweetening filler in tablets
or in articles of confectionery, in particular of the
chewing-gum type. _

30 12. Tablets or articles of confectionery, in particular
of the -Chewing-gum type, characterized in that their
sweetening filler consists, at 1least in part, of the
pulverulent composition according to any one of claims 1 to
4 and 10.
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