HR 338-Foreign [ ITW/ 06.08.2003 Cyclodextrin particles The present
.invention rel o flavouring- [or fragrance-containing cyclodextrin
particles V\hlﬁugé%k%ﬁ‘«%/ﬁ(h@%@g hers and have a particle size in the
range from50 5 to 1000 m to products containing these particles, to a
process for their production and to their use in foodstuffs, pharnmaceuti cal
products and commodities. Cycl odextrins-dre oligoners of anhydrogl ucose
units which are |inked via al pha-1,4- bonds to forma cyclic nolecule.
According to the nunber of structural units, a 10 distinction is nade

bet ween al phaeydéilexivin'phitidés units), beta- (7 structural units) and gamma-
(8 structural  units) cyclodextrins. They are conventionally produced from
starch by enzymatic processes. The cyclic structure of the cyclodextrins
permts the ornatipn on.incﬂrsio con%]ex%g gg a nol ecul ar Ieyg]. The

i ncl usi on conpUREST EEHI08 YT A ST AU TSP EPRIPPIE D8ERE ™ 0 t he
geormetry and Rakdds wiicREordtha collofd @HQYRhASve f{)ﬁﬁé’ﬂé 517898 1R engPRéh Y50

vol ati |l e conmpounds which exhibit high rates of 1oss, due to evaporation or
oxi dati ah, dupildg0 simrtagedartsabsieindng these proces $o agprogpss fritlsisproflostionexanpl e
in the foodstuffs industry. In_cyclodextrin conpl exes, flavourings can be
20 prot ect ed ¥Adafheasen é@é@gﬂ‘s’ ATRASERGS PoARCt pagropmaditieyr [ avouri ng
and fragrance m xtures, are generally volatile, nostly |iquid substances or
conpl ex m xtures of these substances. It is conventional to encapsul ate

t hese subst antgfodekirbiy st dlippenetd &ff ahhedroBlncsgengiyts Whidgre link&d whialpha- ewever ,
yields only relatively fine particles of irregular structure. A nunber of
net hods are Kivadh 19 §orhaotGEs mePleaids. LAGCOFIIRD A dighasmber of siestirphyaits, @nd/ or
fragrances w .h. dext ri 3 - \N v 1 X] xtrin
sol uti oﬁg, sucé%g%}sﬁlg%%sﬁgéer%as %nsgp%%gﬁ\%é%%ggﬁ@’ ?‘%E'V\Qt er {ug%dl%%&gje&%e
flavourings aneded- (BragcaindashitsPeRenibxtithsOThéh greHRn368ronaN e befllucel feharity

of the flavourings and/or fragrances, a two-phase mxture IS in npbst cases
starch by enzymatic processes. The cyclic structure of the cyclodextrins permits the

formation of inclusion complexes on a molecular level. The inclusion compounds
can be formed more or less completely according to the geometry and polarity of the

15 flavourings.

Flavourings are mostly volatile compounds which exhibit high rates of loss, due to
evaporation or oxidation, during storage or also during processing operations, for
example in the foodstuffs industry. In cyclodextrin complexes, flavourings can be

20 protected from these losses.

Flavourings and fragrances, or flavouring and fragrance mixtures, are generally
volatile, mostly liquid substances or complex mixtures of these substances. It is
conventional to encapsulate these substances or substance mixtures by spray drying,

25 which, however, yields only relatively fine particles of irregular structure.

A number of methods are known for producing inclusion compounds of flavourings

and/or fragrances with cyclodextrins.

30 These methods involve mixing cyclodextrin solutions, suspensions or pastes

(conventionally in water) and the flavourings and/or fragrances. Depending on the



obt ai ned thereby. For that reason, high shear forces, e.g. by stirring or
.kneadi ng, ar lied in order to accelerate the process. This step is in
nmost cases fﬁﬁi&;%gﬁﬂﬂ@g%\ dryi ng step, such as, for exanple, spray, freeze
or fluidised-bed drying. 5 According to the known prior art, the operation
of drying aqueous flavouring/cyclodextrin conplexes by spraying w thout
further additives yields very fine partixdies. 10 EP-A 392 608 describes a

met hod of produci ng pul verul ent cycl odextrin conpl exes whose particle size
is less than 12 m preferably less than 5 m In that specification,

processes suchy @y dr@he BXAWRINgs aﬁcpf)@ﬁa%raﬂée@ Ja %Gi-ﬁﬁﬁs%erﬁ&tﬁ% Yi HnREEcasksed. 15

The small particl@ size 1s di Sadvantag@ous for the use of these conpl exes.

Fi nely di vi deldaiogd theckbyt Fornthatampoexiagh cbear hercel, speby etirring osdkheadigylaye wi t h
difficulty, and,. the solubilisatiogn speed is reduced thereby. Mreqver, when
smal | (typi catipyied & glepgo egﬁefeaﬁ%m?rﬁc?ﬁa-rﬂ?laseg laﬂ%m%b@SF%fweﬁi thur es
that contain inl i g%ﬁDlQ%} g LGk eaSd from50 to 500
m there is t@n%isgelg’ %%Hsdg’oftogepar at’i gr?g} %%P?fggﬁksﬁgﬁga?f%% have t he
further fli sadvantage that the pourability is often |owered and dust readily
devel ops. 25 For these reasons it is advantageous for the cyclodextrin

conpl ex parti@fesding pavdbe pkpowe| Prigr z @, ofheat opesgiian 5of ndlrymg i dyeepy ay
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oxi dation 30 Gheyrlicleyy and | owers the pourability still further. A mninal
anount of surface oil is desirable. HR 368-Foreign -3 DE-A 31 05 666
describes a process in which particles having a particle size of from 500

E;C llggg)l(m ?LGEPL@S’% 898 Wes%plbetshae m%{h%d%ff p%ohcﬁc%%C%)Iuix}e(r)ur]elﬂfcygfoagxqﬁﬁ cg)r%plexes
whose particle size is less than 12 um, preferably less than 5 pm. In that
specification, processes such as, for example, spray drying and freeze drying are

used.

15 The small particle size is disadvantageous for the use of these complexes. Finely
divided cyclodextrin complexes can be dispersed in water only with difficulty, and
the solubilisation speed is reduced thereby. Morcover, when small (typically
<10 pm) cyclodextrin particles are used in dry mixtures that contain mainly
constituents having a particle size of from 50 to 500 pum, there is the risk of

20 separation.

Small particle sizes have the further disadvantage that the pourability is often

lowered and dust readily develops.

25 For these reasons it is advantageous for the cyclodextrin complex particles to have

particle sizes of at least 50 pm.

During spray drying, a portion of the flavourings and/or fragrances remains on the
particle surface. This so-called surface oil leads to a reduction in the oxidation
30 stability and lowers the pourability still further. A minimal amount of surface oil is

desirable.



conplex m xtures in a kneader, with subsequent drying and grinding. 5 A
di sadvant age of such a kneadi ng process is the high proportion of surface

oil in the fﬁg%@@gﬂrgrgnules. In addition, the use of a plurality of

process step drying, grinding, sieving) is disadvantageous from
t he point of view of production costs. 10 In EP-A 1 064 856, particles
cont ai ni ng car bohydrates and/ or pol yhydroxy conpounds having sizes in the
range from 100 to 400 p.m are described.-3Fhe nulti- stage process described
therein for the production of these particles conprises further steps in
addition to spray drying. In one of these steps, the smaller particles 15
formed in the process are recycled, so that they grow to the nentioned
particle size range by aggloneration. Disadvantages of these particles are
their | ow st aBEtA By 06 §66 descaibeomnpronesstihathichqarticleschaying cpmtidasize ph&oobj ect

of the present_ inv ion was to proyide flavouring- apd/qr fragrapce: 20
cont ai ni ng. oy AREEPP it pikrvrdied withhe TR addifonof hadirs 1o G deRT -
particles rengehiibngiaRey -m&h&nm%ﬁ& YaRuAGRS orior art, and as
sinple a procesé) aslposs?b e for’the progucti n ?ﬁi%%ﬂﬁ%grticles. A narrow
particle5Ssize distribution would additionally be advantageous. 25 The
present inventiqn accordingly provides flavouring- and/or

f r agr ance- contdlffdngtage Rl Bk et eadipg precesels thpnigh prapertign of spsfeqeerikine jn
h f : . i . e
the range frofn H}idq 000N Inazm?iggo%gttl?e' L%eaqua_e@pgéglgﬁﬁﬁtfo &ls s@g @@a&% are

obtai nable froma spray mxture si ng Ise progéss,

wher ei n the gasginghbehdihgngdenad)us eisadvdntQeb@Ofirbm thd $omt dfdidvhel gasluotidd et
tenperature is from40 to 95C. 30 HR 368-Foreign 4 The present invention
further provi®s®. a process for the production of cyclodextrin particles,
charact?bised in that an aqueous spray m xture conprising at |east one

In EP-A 1 064 856, particles containing carbohydrates and/or polyhydroxy
compounds having sizes in the range from 100 to 400 um are described. The multi-
stage process described therein for the production of these particles comprises
further steps in addition to spray drying. In one of these steps, the smaller particles
15 formed in the process are recycled, so that they grow to the mentioned particle size
range by agglomeration, Disadvantages of these particles are their low stability to

abrasion and their surface oil content.

The object of the present invention was to provide flavouring- and/or fragrance-
20 containing cyclodextrin particles having a size of at least 50 pm, which particles
remedy the above-mentioned disadvantages of the prior art, and as simple a process
as possible for the production of such particles. A narrow particle size distribution

would additionally be advantageous.

25 The present invention accordingly provides flavouring- and/or fragrance-containing
cyclodextrin particles which have a particle size in the range from 50 to 1000 um
and contain a cellulose ether and which are obtainable from a spray mixture by a
single-stage fluidised bed process, wherein the gas inlet temperature is from 80 to
180°C and the gas outlet temperature is from 40 to 95°C.

30



cycl odextrin, at |east one flavouring and/or fragrance and at | east one

.cel I ul ose etgig Eg i ntroduced into a single-stage fluidised bed device. 5
The inventio #rther to products containing the cyclodextrin
particles according to the invention and to the use of the cyclodextrin
particles according to the invention in foodstuffs, pharmaceutical products
and comodities. 10 Granul ati on processegtknown per se can be used for

producing the particles fromthe spray m xture. The processes that are
sui tabl e according to the invention are single- stage, that is to say the

spray m xtur erfeSprb&alt tRemtic RBMEr RIS hYto@RY for'ie BrdddBtiod b EyHiIckpAVES the
apparatus, production is conplete and the finished cyclodextri'n particles

are avai | abl epartialesg hémetstisedoinnthat an sijaepes Epoayesisdsre aonpndey Aelliasttene s 15
formed in the sjngle-stage progess.. The pajticles can be prodyced b

cont i nuous fI‘iXFiTHg’@Hnb"ggg@bg%%/ﬁ@VP&HHF &E‘qjgh{,;ragrélﬂce a0l ahnagt ‘gk‘?c,cﬁﬁﬁllf’ﬁege o EP-A
163 836, or hy;di tiky Lyicding : granul ation, for exanple

according to élgﬁ%&ﬁ%&?llgu‘p#ﬁgl{:ss g?soﬂgsgggig%ag‘h?% enpl oy a 20 process as in

WO- A 97/346078 for the production of flavouring granules in a conventiona

fluid bed rotor granulator wi th discontinuous operation. The process is
preferably cohits Mirsadon gelatsst fustherudo predustss cpataiwise thy)icydpdextig parfiglefust r i al

production a j ot . | de i N T / mg? - | 25
t hr oughput , %g&@ﬁlﬁ gotﬁ? Zﬂr}/t%fl?l ? ﬁdeg)cglggls%)f) F?ﬁeecy\cé%)ﬁi? }l{t&l.lttl}gjus Suig%%)@gllbgag)ed
spray granul tht irventieroiRgssdsu fisS phaatedtidalproducidwdadatn@fitidéshe di scont i nuous

processes. Instead of allowing all the particle nuclei to grow at the sane
time, only a small anpunt of the particle nuclei are sprayed in continuous

{1 ui df o561 Do A NI, AR SIEELLNSIREE, BRTELEIS AhEdos

been reached, 8y ar rscharge drate ed%sy way f a

sifter. The epeapsili@ethd provedéd thet ardRGtMle addoBAR RS Gre GRVENELA aRGsingle-
cyclodextrin particles produced according to the invention HR 368-Foreign 5

exhi bit a | owtgesr thatlie tas aethdi soray miptiesnis fadte @vengle japparstupaedi when tlhe r enove
the mixture leaves the apparatus, production is complete and the finished cyclodextrin
particles are available. In contrast to multi-stage processes, no intermediate is

15 formed in the single-stage process.

The particles can be produced by continuous fluidised bed spray granulation, for
example according to EP-A 163 836, or by discontinuous fluidised bed spray
granulation, for example according to EP-A 70 719. It is also possible to employ a
20 process as in WO-A 97/16078 for the production of flavouring granules in a

conventional fluid bed rotor granulator with discontinuous operation.

The process is preferably continuous. A continuous process is more suitable for
industrial production and exhibits short residence times. With the same matenal
25 throughput, the bed content in the case of the continuous fluidised bed spray
granulation processes is lower than in the case of the discontinuous processes.
Instead of allowing all the particle nuclei to grow at the same time, only a small
amount of the particle nuclei are sprayed in continuous fluidised bed spray
granulation and, once the desired particle size has been reached, they are discharged
30 immediately, for example by way of a sifter. The encapsulated flavouring- and/or

fragrance-containing cyclodextrin particles produced according to the invention



particles (granules) of the desired size selectively. Wthin the scope of
.the present invention. it is preferred for the fluidised bed to have 5 a
smal | bed heﬁgﬁériﬁﬂgﬁgs preferably from3 to 50 cm particularly
preferably from5 to 20 cm By neans of continuous fl uidised bed spray
granul ation there are obtained froma spray m xture free-flow ng, |ow dust,
granul ar particles. ldeally, the fundanenit-al 10 operations of nucl eus
production, drying, shaping and sel ective discharge of the particles that
have reached the desired particle size take place sinultaneously in a

granul ati ng a r u sed bed
spray granul Ze??g)lri]t %gﬁgn'g Cl%ug?%ggsﬁ@&ro H’I' é(wl??’ %algpa %33%(%% gigges 822
to 834) has heeitlésqatansies) dfnhadusiredsise veledtaplys. A d| Stl nction is to be nade
in particular between the variant with external nucleus formation, in which
nuclei fromexternal sifters, grinding apparatus or other solids stores are

metered into WREIUQEQLS(F?gg%fY% &E’l?lnv ]%tﬂ)ﬂ I?ESe er%lTe@ lflOCI'I tV\??IHI 1SC %%Elltoﬂa 20

Wthin the scope o i hven rocesse er hal "hdcl eus

supply ae Wﬁlﬁﬁﬂﬁﬁd}ﬂ@ﬂ%lﬁlsﬁfr@@ﬁﬁa@ fr&n@&&@ﬂ'cﬂﬁ@aﬁfcﬁhﬂ?@ﬁ@ﬂa&y fréin BP- A 163
836. This granulating apparatus further has a self-regulating mechanism for

regul ating tHe20gaxticle size and therefore exhibits a nininmal residence
time. 25 The spray m xture can be sprayed into the fluidised bed from
beneath, fromthe side or also fromabove. Nunerous variants are possible

for separati ng, gRbfLbNEShiAbIRuidEOWed 'aﬁra?@ﬁh'ﬁe&loﬂ' thereVté GBtalREI ARth S di ffer
in the separating nethod (e.g. cyclone or Iter) or in the location of the

separ ati on (ispsydmigureofiesflowingh éO\g-ldastu Igmnuhg pagirlesp pdealy uthe. fubiarB@8alFor ei gn

-6 Fi f . | I EP- A. 1,
p? ef Iep gm )}11 u:(iga;['al? ‘ 1?13 o?snugl?alslsc rplrob uction O({ryl%)g(g,a ap?ng Iax?d SCICCth%BgiS&%IgG gf ﬁ’le
particles that have reached the desired particle size take place simultaneously in a

granulating apparatus.

The fundamental principle of continuous fluidised bed spray granulation (Chemie-
15 Ingenieur-Technik, 62nd year (1990), pages 822 to 834) has been realised in
numerous variants. A distinction is to be made in particular between the variant with
external nucleus formation, in which nuclei from external sifters, grinding apparatus

or other solids stores are metered into the bed, and variants with internal nucleus

formation.

20
Within the scope of the present invention, processes with internal nucleus supply are
preferred. Such a process is described, for example, in EP-A 163 836. This
granulating apparatus further has a self-regulating mechanism for regulating the
particle size and therefore exhibits a minimal residence time.

25

The spray mixture can be sprayed into the fluidised bed from beneath, from the side
or also from above. Numerous variants are possible for separating entrained solids
from the exhaust air, which variants differ in the separating method (e.g. cyclone or
filter) or in the location of the separation (inside or outside the granulating

30 apparatus).



di scharging the particles. The sifters have the effect that only the coarse
.particles are__able to |leave the fluidised bed. The remaining particles are
retai ned in ttHR368EPMIMEd Dped until they have al so reached the desired
particle size. 5 For the production of the particles according to the

i nvention, an aqueous spray mxture is first prepared. In addition to
water, this spray m xture conprises at |-@&ast one cyclodextrin, flavourings
and/ or fragrances and at |east one cellulose ether. 10 The particles
according to the invention are produced fromthis spray m xture in one

process step ¢: lau] di . Wint [ | r than
or equal to Félgal%m lﬁggsf ?;Ssg 8@8%1(5?%?%{ n llJet?(,l)n tﬁiﬁe&ig’ﬁ%gt%h J(l)r?]p éafégﬁl Sgc?:ﬁlﬁcl e

si ze of fromdithmgidgahd QRicles. THebsifere havecthe effeq that\wodly the cpaké patieles havi ng a
particle size of from70 mto 500 particularly preferably from 100 to
300 pm Dat a abd @tlesity the fyidisadded. ﬂlwénaamég pagistes gre rohengshitt the (faidisednet er
and are taken_f,ro cu ive distribution rves. These cunul ative

di stributi on%('?&ru\r/l{ensthg%g}‘vyet tlSe0 rfﬁc%géﬁ)heen%glﬁ%@p%ﬁ tRE“cunul ati ve distribution @3
(x) on the particle dianeter x. The cunulative distribution @ (x) is the
normal i sed total anmount of all particles having a dianmeter snaller than or
equal to x. THwe thamredictonof dhx paicEsiascerdmgptar thiecineerdione amtaqueghis ciprayne

| ati di stributi = 0.5. Unl h terjsed oth i dat
el 2t ng o, RPATE LG pepatpd) oodidineit e (58 A aSebES FohE A} BRS o s e
x 50, 3. The Zgcichdgdexdrin, THvERESS dhBRL fh@nicéRAd af lcATRHAtelBaRWRY. 1S the

vol unme (U I manns™ Encykl opadi e der techni schen Chem e, Vol une 2,
Verfahrenstechnik |, 4th Edition, Verlag Chem e, Winheim 1972, p. 24-34).

Particle size_ deternm nation via volume distriputjon can be carried out by
means of® 30 TheatclrT g theyentipg a4 pf%@%@?lgrtﬁ@isaw IREETE Bhgflfench
from Mal vern -0, \ =K | i e
cycl odextri nsp rgﬁég hagﬁuﬁ%a-?%'%@shﬁgﬂ g ﬁlglsg%e?sgﬁﬁseggéag?ﬂgpgg%%u%ﬁg

50 pm.

Particles according to the invention have a particle size of from 50 um to 1000 pm.
15 Preference is given to particles having a particle size of from 70 pm to 500 pm,

particularly preferably from 100 to 300 pm.

Data relating to particle sizes are based on the particle diameter and are taken from
cumulative distribution curves. These cumulative distribution curves show the

20 dependency of the cumulative distribution Q3 (x) on the particle diameter x. The
cumulative distribution Q; (x) is the normalised fotal amount of all particles having a
diameter smaller than or equal to x. The particle size x sp3 is the particle size at
which the cumulative distribution Q3 (x) = 0.5. Unless characterised otherwise, data
relating to particle size in the present text are based on the particle size x so3. The

25 index 3 indicates that the type of amount measured is the volume (Ullmanns
Encyklopidie der technischen Chemie, Volume 2, Verfahrenstechnik I, 4th Edition,
Verlag Chemie, Weinheim, 1972, p. 24-34).

Particle size determination via volume distribution can be carried out by means of
30 laser diffraction (e.g. using the Master Sizer® MSS Longbench from Malvern
Instruments Ltd., Malvern, UK).



Al pha-, beta-, gamma-cycl odextrin or m xtures thereof are advantageous, and

.beta- cyclod xtrié1 is.preferred. In a preferred enbodi nent, the cycl odextrin
content of tﬁM—'@Bﬁé& m xture consists only of beta-cyclodextrin. The

anount of cyclodextrin in the spray m xture is advantageously from5 to 50
w.% preferably from10 to 40 w.% particularly preferably from15 to 30

wt.% 10 The anmount of water in the spray-m xture is advantageously from 40
to 95 wt.% preferably from50 to 90 w.% particularly preferably from 60
to 80 w.% The anount of flavourings and/or fragrances in the spray m xture
i s advantageously from0.0005 to 15 w.% preferably fromO0.1 to 10 wt. %

particularly preferably from 15 0.25 to 5 w.% The spray m xture contains

bi nders in t ISuithble myeiodertring | 6 ealglidhe bstagsgaimnulad i soBstitated scyclbdexteias.| ul ose
ether is preferabl g selected fromthe group conprising nmethyl cellulose,
et hyl cel | ul dslgha-pbPgpy igam@magiclosextrinyarpiiBentpereof preadyaptagapar @y batopyl 20

car boxynet hyl e RS HREE R R g st R SRR LR SePPlpee i o

car boxynet hylspragehiktilr® séhs(st\aly bebargcpasddxait.arly preferred. Preference is
given to a ceFI ul ose ether content in the spray mxture of from0.1 to 25 6
w.% particularly preferably from0.2 to 2 wt.% The dried particles
preferably coptain from Q. 0,.10.wt. % particul arl referaply from2 to

2 e e o cel Mt B8ev ot gicdodeRut i s el opuiifss i R GEERES: Fomop Fr om 15
to 200, 000 nRasyey,epratbyaly 88RO 4036 %I rﬁaﬁﬂ@epﬂefergjlyﬁanm fol3esg havi ng a
viscosity of from 1000 to 50, 000 nPas, 368- Foreign -8 particul ar

pref erence being given to those having a viscosity of from5000 to 15,000

nmPas. The visgosity data are based on a 2 wt.% solution_in er.at .20C. The
Teasur N sy<lie G edfe Fpes e S iR BPRl b O30 db 5
and a cone agﬂéﬁramy flom 5040 50 .r%,rlﬁh&um%pp}e@ramsy f55 coguREALYr e was 20C,
The viscosity can be determ ned, for exarnple, using a CVO 120 rheoneter
(Bohlin

The amount of flavourings and/or fragrances in the spray mixture is advantageously

from 0.0005 to 15 wt.%, preferably from 0.1 to 10 wt.%, particularly preferably from

15 0.25 to 5 wt.%.

The spray mixture contains binders in the form of cellulose ethers as granulation
aids. The cellulose ether is preferably selected from the group comprising methyl
cellulose, ethyl cellulose, propyl cellulose, hydroxyethyl cellulose, hydroxypropyl

20 cellulose, hydroxypropylmethyl cellulose, carboxymethyl cellulose, carboxymethyl-
hydroxyethyl cellulose and ethylhydroxyethyl cellulose, with carboxymethyl
cellulose (CMC) being particularly preferred.

Preference is given to a cellulose ether content in the spray mixture of from 0.1 to
25 6 wt.%, particularly preferably from 0.2 to 2 wt.%. The dried particles preferably
contain from 0.5 to 10 wt.%, particularly preferably from 2 to 4.5 wt.%, cellulose

ethers.

Cellulose ethers having a viscosity of from 15 to 200,000 mPas are advantageous;

30 preference is given to those having a viscosity of from 1000 to 50,000 mPas,



I nstrunents GibH, Pforzhein). According to the process according to the

i nvention, the content of flavouring and/or 10 fragrance in the finished

cycl odext ri n HRSOBIOEIEL from 0.01 to 30 wt.% preferably froml to 15 w. %

and particularly preferably from5 to 10 w.% Methods of determ ning the

| oadi ng and the surface oil are known fromthe |literature. In the present

case, the determ nation of the content of8§flavourings and/or 15 fragrances

in the finished cyclodextrin particles for determ ning the |oading and the

surface oil was carried out anal ogously to J. Agric. Food Chem 1998, 46,

1494-1499. T 3 0] rq rei ¢ dj f . aonly 40 r ect of

the solvent lrjtgﬁ%ﬁi &%{%@gxﬁ%ﬁgﬁﬁ%ﬁ.ﬁEPﬁé\? hg‘ée a% e‘h%gg%pugg c|lel1s;tﬁ?a)gd&)of

n- hexane for 15d®i0ahPisniTRE visbssity dadindbasdden @ 23vtlo, ¥ Kitigh &n GRRE &S2(9¢. Vol une)

of n-pentane and 20 di ethyl ether was used instead of n-hexane for

determ ning the surface oil content. The |oading and surface oil content

are given in . % Exarrplggs of flavouri n/g, and/ or .fraqgrances, whi %B may be a
nti

constituent off%MEASUEDE SEAERUSPY Wit Forr@late, VT Ry nE S TRRCIACEAI B are to
be founds for,Qxappleangldof2° ST ﬁégl?e%@?ﬂ@"wasﬁeé'f,%ﬁ@t riL AV Qhs SH]T B S

Vol. | and I, Mntclair, NJ., 1969, Selbstverlag or K Bauer, D. Garbe
and H.  Sur burgsco§ioynain bler degeraringl, od ekdmplor usiviatae CVE 420 4hborfueter; (Bhliay - VCH,
Wei nheim 2001. In detail there may be nentioned: extracts fromnatural raw
mat eri al s suchstaymempGebdh Kforgheiy)| s, concretes, absol utes, resins,

resi noi ds, bal sans, tinctures, such as, for exanple, anber tincture; anyris

oil; angelica seed oil; angelica root oil; aniseed oil; HR 368-Foreign 9

val erian oil ;A&lﬁﬁdih%ai the pkdcRss d06RaBhdinventhay thei dontedt SEMAvduAn@hnd/obenzoi n
resin; berganot oil; beeswax absolute; birch tar oil; bitter alnond oil;
sumer $@vor yiragrance ip et fnshed cydedestnmpatirle ig dpan §i01; tocH) wio, direferabliphor
oi l; cananga gil ;, .card noil;: cascarill.ac0il:. cassig oil; cassie

absol ut e; cas&%PéJﬂﬁggﬁggﬂngmgggﬁﬁyngrﬂ%VPPnB5g%§gw' bd oil; cistus oil;
citronella oil; lenon oil; copai ba bal sam copai ba bal sam oil; coriander
oil; costus root oil; cumn oil; cypress oil; davana oil; dill weed oil;

Methods of determining the loading and the surface oil are known from the
literature. In the present case, the determination of the content of flavourings and/or
15 fragrances in the finished cyclodextrin particles for determining the loading and the
surface oil was carried out analogously to J. Agric. Food Chem. 1998, 46,
1494-1499. The methods described therein were modified only in respect of the
solvents used in the extraction. Ethyl acetate was used instead of n-hexane for
determining the loading, and a 2:1 mixture (parts by volume) of n-pentane and
20 diethyl ether was used instead of n-hexane for determining the surface oil content.

The loading and surface o1l content are given in wt.%.

Examples of flavourings and/or fragrances which may be a constituent of the
cyclodextrin particles according to the invention are to be found, for example, in
25 S. Arctander, Perfume and Flavor Chemicals, Vol. I and II, Montclair, N.J., 1969,
Selbstverlag or K. Bauer, D. Garbe and H. Surburg, Common Fragrance and Flavor

Materials, 4th Ed., Wiley-VCH, Weinheim 2001.

In detail there may be mentioned: extracts from natural raw materials such as
30 essential oils, concretes, absolutes, resins, resinoids, balsams, tinctures, such as, for

example, amber tincture; amyris oil; angelica seed oil; angelica root oil; aniseed oil;



dill seed oil; eau de brouts absolute; oak npbss absolute; elem oil;
tarragon oil; alyptus citriodora oil; eucalyptus oil; fennel oil; spruce
needl e oil; égigg§é$$¥ﬁg; galbanun1re5|n geraniumoil; grapefruit oil;

guai acwood oil; gurjun bal sam gurjun 10 bal sam oil; helichrysum absol ute;
helichrysumoil; ginger oil; orris root absolute; ons root oil; jasm ne
absol ute; calanus oil; blue canomle oil-;9-Roman canomle oil; carrot seed

oil; cascarilla oil; pine needle oil; spearmint oil; caraway oil; [|abdanum
oi | ; | abdanum absol ute; |abdanum resin; | avandi n absolute; lavandin oil;

| avender absmfw n(éaif}\(;lﬁ%ﬁe(fﬂ Ofr(% ﬂo@@ﬂg{lﬁ%s by | 011b eag(a SER 8, Qll eflhdit irkdifed i me

oil; pressed I’nal oe oi | itsea cu faurel leat” oil;

oi | of mace; begganot aiiy bééswax risudate] bireh far oftpisister dliodd odl; bummeﬂmmbﬁol ut e;
anbrette seed ojl; anbrette tincture; clary sage oil; nutneg ail; rrh
absol ute; myrirashiypils cahjsuys gilgrade od) ealimus eikfcagipher oif;ggBangn odkeardgnen oier ol |

oL, Obt banum.asLuL: SLLORT.QIL s 0aRaAK Pl BLANRE cLOSEETh:

absol ute; orange oil; rosa ol 11 a

oil; 20 #eru dédh%@ﬂ%l' CISﬁl@rCﬁj %Mrdn%ﬂzi ofYj lemoRadiElce 315296@13@!1' cop@ﬂ)hlﬁag;ﬁﬁ\ﬂ n oil;
pepper mnt oil; pepper oil; pinento oi I i ne oi poley oil; rose

absol ute: roslusetasler oily gasusoioot oilr eyaimeni cypress pH ﬂamanmllséglewoﬁrd oilSpani sh

il | wood. 0i | d - st
o1 Styrax ot SpEgu sen gf i SR guk R 5o p BT o irpghbilne or
thyme oil; t@u@al?@tﬁ?@ﬁhod&ﬁ‘%ﬁ &R’ﬁ@gﬁfs%ﬂ FHRET A1F BpARE et oilY 8lbdduth &1,

extract; violet absol ut e; ena o0il; vetiver oil; junrper berry oil;
gr apeseed oi |galbammmodg@amumvmhmmémlloguellawqxtﬂgnyIwugn balsamhgwepop oil ;

civet a qut ci nha | eaf .oi i rmnbrk oil;.as well fractlons
Cher wor 10 or " i lseBP LaPa g5t ol drebn gy ol IS gk ABSIUE. £ 1 om

the group Of e rwq{lpgﬂnﬁﬁgﬁbsﬁﬂg hca@énuéc i, lﬁﬁ%l Sagmrlg “0ils Ronidn: ca%lorﬁ‘n{bene

P- pi nene; a-terpinene; "y-terpinene;, p-cynene; HR 368-Forel gn -

canphene; cargibptaytol esleed mldrcamnllﬁamhemaamee&ierrmﬂ;eq&;mhmngnf adaetvexy Oily cene,
oci nene; val encene; (E, Z% 3, 5- undecatrl ene; the aljphatic al cohols, such
as, for exanpfRdanpanaifidabdapmaghselute; lehdanpp|resi; lgvandin absolute; lavandin oil;

lavender absolute; lavender oil; lemongrass oil; lovage oil; distilled lime oil; pressed
15 lime oil; linaloe oil; litsea cubeba oil; laurel leaf oil; oil of mace; marjoram oil,;
mandarin oil; massoirinde oil; mimosa absolute; ambrette seed oil; ambrette tincture;
clary sage oil; nutmeg oil; myrrh absolute; myrrh oil; myrtle oil; clove leaf oil; clove
flower oil; neroli oil; olibanum absolute; olibanum oil; opopanax oil, orange
blossom absolute; orange oil; oregano oil; palmarosa oil; patchouli oil; perilla oil;
20 Peru balsam oil; parsley leaf oil; parsley seed oil; petitgrain oil; peppermint oil;
pepper oil; pimento oil; pine oil; poley oil; rose absolute; rosewood oil; rose oil;
rosemary oil; Dalmatian sage oil; Spanish sage oil; sandalwood oil; celery seed oil;
spike lavender oil; star anise oil; styrax oil; tagetes oil; fir needle oil; tea-tree oil;
turpentine oil; thyme oil; tolu balsam; tonka absolute; tuberose absolute; vanilla
25 extract; violet leaf absolute; verbena oil; vetiver oil; juniper berry oil; grapeseed oil;
wormwood oil; wintergreen oil; ylang ylang oil; hyssop oil; civet absolute; cinnamon
leaf oil; cinnamon bark oil; as well as fractions thereof, or ingredients isolated

therefrom;

30 individual fragrances from the group of the hydrocarbons, such as, for example, 3-

carene; o-pinene; f-pinene; «-terpinene; fy-terpinene; p-cymene; bisabolol;



5 di net hyl hept anol ; 2-net hyl heptanol, 2-nethyl octanol; (E)-2-hexenol; (E)-
.and (Z2) 3-hexenql; 1-octen-3-o0l; mxture of
3,4,5,6,6-peﬁﬂ%ﬁéﬁﬁ?ﬁmgi4-hepten-2-o| and

3,5, 6, 6-tetranet hyl - 4- et hyl enehept an-2-0l; (E, 2)-2, 6-nonadi enol ;

3, 7-di net hyl - 7- net hoxyoct an-2-o0l; 9-decenol; 10-undecenol;

4- et hyl - 3-decen-5-0l; the aliphatic al tehydes and their

1, 4-di oxacycl oal ken-2-ones, such as, for exanple, hexanal; 10 heptanal;
oct anal ; nonanal ; decanal ; undecanal ; dodecanal; tridecanal; 2-

met hyl oct anal ; h o - 2- T - 4- " .
2 6. o ot hy ~2rORER: RG] codlact REROR,  kbhadt "ORkENBe: myeeng: ¢
O-tri met hyl - chmentndsgiendnena@lz)- heptumdadathiediehyl acetal ; 1, 1 -dinet hoxy-2,2,5

-trinmethyl -4-hexene; citronel |yl oxyacetal dehyde; 15 the aliphatic ketones
and their oxines, such as, for exanple, 2-heptanone; 2- octanone;

5oL mone, 2nRoHRRL yePuEL e o R SRR, e KPRl 28

2,4, 4, 7-tetra 3-one: Bhati ¢ s -Cc0on

conpounds, s Ltﬁﬁeﬁ@lhe{;ﬁﬁol?&&ﬂ&hﬂhe&aﬁm,t hyhdeiisdimanat), 2-Bex®R N YES- ingheyy |
acetate; 20 3-nercaptohexanol ;" 3-nmercapt ohexyl acetate; 3-nercaptohexyl
butyrate; 3-athexgnol;t hiogtee:drdl; amextaree of 13 At heoentagiethyl-3/4-hepiten-2dol ic
nitriles, suc ,. for I 2-nonengi ¢ aci itrile: 2-tridec ic acid
N e 2 1o PRek e BB PR Gt Pet Erlatainfhof S GuBHRERS o aci o
nitrile; 3, 7-m@RodiodBhNbr G- QLLRN0H 61 AQE&nHl, . inkiyl-biBcal 5 BN ahE GuisAsROXY! i ¢
acids and their esters, such as, tor examplé, (E)- and (2)-3- hexenyl
formate; et hydldegydtsoanktthtie;l,4-dvampcloatehdtaieshenohl agcfer atxample, hexanal;

3,5,5-trimethyl - hexyl acetate; 3-npthyl-2-butenyl acetate; (E)-2-hexenyl
acet at elV (E) Hwaﬁ@a](, Zpsnaly RERER|| tan gindgeangls godecangl; @1&5‘&@%1: atet at e;

1-octen- 3-yl Gnalet _}4.% Lahe m BWALa Ut A nteh S0 K 4 rat e;
hexyl butyratrggtﬁ%]%- Eilahdi1 %%%exehy@) ?'g%%ul%y’r a(t Lﬁ lﬁﬁteggl&%rdg?g%ﬁ 11 hexyl
crotonate; etheptenhlsovad-@nddcenalet hiB)-42ddreidhy| 2pdodeasingt e 2,610 uimdéiryaggat e;
allyl hexanoate; et h?/l hept anoat e; al |yl heptanoate; ethyl octanoate; ethyl
- - undecadienal; eptanaldiethylacetal; ,1-dimethoxy-2,2,5-trimethyl-4-hexene;
(E, 2)-2,4 decad heptanaldiethylacetal 1,1-dimethoxy-2,2,5-trimethyl-4-h.
citronellyloxyacetaldehyde;
15
the aliphatic ketones and their oximes, such as, for example, 2-heptanone; 2-
octanone; 3-octanone; 2-nonanone; S-methyl-3-heptanone; S-methyl-3-heptanone
oxime; 24,4, 7-tetramethyl-6-octen-3-one; the aliphatic  sulfur-containing
compounds, such as, for example, 3-methylthiohexanol; 3-methylthiohexyl acetate;

20 3-mercaptohexanol; 3-mercaptohexyl acetate; 3-mercaptohexy! butyrate; 3-acetyl-

thiohexyl acetate; 1-menthene-8-thiol;

the aliphatic nitriles, such as, for example, 2-nonenoic acid nitrile; 2-tridecenoic acid
nitrile; 2,12-tridecadienoic acid nitrile; 3,7-dimethyl-2,6-octadienoic acid nitrile; 3,7-

25 dimethyl-6-octenoic acid nitrile;

the aliphatic carboxylic acids and their esters, such as, for example, (E)- and (Z)-3-
hexenyl formate; ethyl acetoacetate; isoamyl acetate; hexyl acetate; 3,5,5-trimethyl-
hexyl acetate; 3-methyl-2-butenyl acetate; (E)-2-hexenyl acetate; (E)- and (Z)-3-
30 hexenyl acetate; octy! acetate; 3-octyl acetate; 1-octen-3-yl acetate; ethyl butyrate;

butyl butyrate; isoamyl butyrate; hexyl butyrate; (E)- and (Z)-3-hexenyl isobutyrate;



decadi enoate; nethyl 2-octinate; nmethyl 2-noninate; allyl
_2-isoany|oxyace£g§§; .methyl 3,7-dinethyl -2, 6-octadi enoate; 5 the acyclic
terpene al co 2O s, for exanple, citronellol; geraniol; nerol;

| i nal ool ; | avadul ol ; nerolidol; farnesol; tetrahydrolinal ool
tetrahydrogeraniol; 2,6- dinmethyl-7-octen-2-o0l; 2,6-dinethyloctan-2-ol;

2- met hyl - 6- met hyl ene- 7-octen-2-o0l; 2, 6-tf fet hyl -5, 7- oct adi en- 2- ol ;

2, 6-di met hyl -3, 5-octadi en-2-o0l; 3,7-dinethyl-4,6 10 octadi en-3-ol;
3,7-dinethyl-1,5 7-octatrien-3-ol; 2,6-dinethyl-2,5 7-octatrien-l-ol; and

their formatgz, laé}gtroﬂ!lt@sethﬁri @Ja‘?&@treeéthyli—f—%% Qﬁtﬁﬁoaté), éﬁttﬁ/fl %:eg%oate; allyl

i soval erates, ent anoat es; hexanoat es; crot tes, tiglin ,

3- net hyl - 2- bufegneatee scthil heepaaivalet aillykhpptagoat;dehyl@staaodek ethghgB,Z)yueh as,
for exanple, geranial; neral; 15 citronellal; . i

7- hydr oxy- 3, 71958@%{0%35 deethilalZ-octingiet Hest)yI3 Zmaaingis; hillyd c 2-aseamyloxyacetate;
trimethyl-9-un | r I tone: and the dinethyl- and diethyl-acetals
of gerani al ,mﬁgﬁg’lﬁd%%@%%ﬁé&?@ :%?fet hyl octanal ; the cyclic terpene

al cohol s5 such as, for exanple, nenthol; isopulegol; alpha- 20 terpineol;

t er pi nenol -4; nent han-8-ol; nenthan-1-ol; methan-7-ol; borneol; isoborneol;

| i nal ool oxi db¢ asppisl terpandr drohodmmichals; forekample) citrpnailell :gerancbly nevol;

pent anoat ee, IRIsoL R B0 BRsEG N, B8R ik Rire o Ry SR hes, 2
the cyclic tefipemgl-Nodrhydss PRdinkahNB&sn-25C b—rﬁéthylt@ﬁleﬁmlﬁ@ctémﬁloﬁ‘,one?

i soment hone; 8- mef capt onent han- 3- one: carvone; camphor; fenchone: al pha-

i onone; bet a-A,@donehyld, poatadiengtdly | 2 onbmethybéjSeecadiat-2rol;i Gibdemethyl-4,6-

al pha-i somet hyl - i opope;, _beta-isonet hyl i ongne; al pha-irone; al pha-danmascone;
bet a- dalhs corEIadifr ok daTalBEHHA:: e pECR Al CHEmehHas JAHAEBHEO

1-(2,4,4-tri hyl . cl n-J - = 2- by - ne. :
15706, 7, Ba Eeix}ﬁ?;/% e rdé?%{)%% P Pybmates; isoyglerates,
2, 4a- met hanonsptihbatts heBnbhies, @pebnnaptikhhaese 3-mkthyld-bitemdakat one;

al pha-si nensal; beta-sinensal; acetylated cedar wood oil (nethyl cedryl
ket one) ;

the acyclic terpene aldehydes and ketones, such as, for example, geranial; neral,
15 citronellal; 7-hydroxy-3,7-dimethyloctanal; 7-methoxy-3,7-dimethyloctanal; 2,6,10-
trimethyl-9-undecenal; geranylacetone; and the dimethyl- and diethyl-acetals of

geranial, neral, 7-hydroxy-3,7-dimethyloctanal,

the cyclic terpene alcohols, such as, for example, menthol; isopulegol; alpha-
20 terpineol; terpinenol-4; menthan-8-0l; menthan-1-0l; methan-7-0l; borneol;
isoborneol; linalool oxide; nopol; cedrol; ambrinol; vetiverol; guaiol; and their
formates, acetates, propionates, isobutyrates, butyrates, isovalerates, pentanoates,

hexanoates, crotonates, tiglinates, 3-methyl-2-butenoates;

25 the cyclic terpene aldehydes and ketones, such as, for example, menthone;
isomenthone; 8-mercaptomenthan-3-one; carvone; camphor; fenchone; alpha-
ionone; beta-ionone; alpha-n-methylionone; beta-n-methylionone; alpha-isomethyl-
ionone; beta-isomethylionone; alpha-irone; alpha-damascone; beta-damascone; beta-
damascenone; delta-damascone; gamma-damascone; 1-(2,4,4-trimethyl-2-

30 cyclohexen-1-yl)-2-buten-1-one; 1,3,4,6,7,8a-hexahydro-1,1,5,5-tetramethyl-2H-



he cyclic al cohols, such as, for exanple, 4-tert.-butylcycl ohexanol;

e

3,5-trimethyl-_5 cycl ohexanol ; 3- isocanphylcyclohexanol;

6, 9- tr|nethéﬁéﬁﬁlzgggg-cyclododeca- trien-1-0

i sobutyl - 4- et hyl t et r ahydr o- 2H pyr an- 4- ol ; the’ cycl oal i phati c al cohol s,
uch as, for exanple, alpha-3,3- trlnethylcyclohexyl- met hanol ;

2-met hyl -4-(2, 2, 3-trinethyl -3-cycl opent ~12yl ) butanol; 2-nethyl-4-(2,2,3 10
trimethyl-3-cyclopent-1-yl)-2-buten-I1-ol; 2-ethyl-4-(2,2,3

-trinmethyl-3- cyclopent-l - yl)-2-buten-I-ol;

?T;a ?ﬁ;lh)’g (52( g ?l}eltﬂyggﬁ%] &%?ﬂggﬁ? r}fooﬁ?a)ﬂrg? Hﬁg@%ﬂoc%tkgtlone 3eilpha-smensal

t
3,
2,
2-
S

3, 3-di et hyl - Eeté-al.nans'ii abétynifﬁdhzjéﬂar%dtm(ﬂlb(]&@d%hylbc&ﬂy) kefodNt en- 2- ol ;

1- (2, 2,6-trinethyl cycl ohexyl ) pent an-3-ol;

1-(2, 2, 6-trimethyl cycl ohexyl ) hexan-3-ol; 15 the cyclic and cycl oal i phatic
et hers, such gs,_ for I eoI et her ecyl
met hyl et her; ﬁ'(eecty Flloc al@g‘lﬁ] h gsCI 0 o&m (Pane tgllt glﬁyik%d%hexam gg%&%ﬁ’&ﬂﬂ

3a, 6, 6, 93-tet é@l@kﬁmichdﬁﬁ@MI@M@mhbﬂn& 12tﬂ sthﬁmahszzzsmcy@loao@@aa-
tri met hyl dodecahydr onapht ho[ 2, 1- b}furan

1,5,9-trimet hmenilsobiamb@l‘jbdﬂdpimme@}lym AH-pywod-dl; 8- di ene; rose oxide;

2- (2, 4-di net hyl - 3-cycl ohexen- 1-yl)-5-nmet hyl -5-(1- nethyl propyl)-1, 3

di oxane; the cyclic ketones, such as, for exanple,

4-tert.-butyl %C&ﬁhﬁﬁﬁﬁ%ﬁﬁealcghcﬁs Ssulch | d§9tf$B’ bxanﬁsleemgné-%cmml@afuh@xyl-
2- heptyl cycl opent’anone; 2- pentylcyclopentanone 2 25

hydr oxy- 3- met mpthaﬂelcyl’emmghﬁéh:ll}mmmthyl -3-cyclopent-1-yl)butanol; 2-methyl-4-(2,2,3-
3-net hyl - ci s- 2-

3- met hy102- pfmr%tﬂi* “Eyetdatisit B ol ‘?44c2e%,anaasnwaar§wm1-3-l
5
TeLhy! 5 Cye! oRenkAdRs eRon el iRl fy bl ARENLIIRSARANE, bt fOxywL 1Y) -

5- cycl ohexadeaethyl-3-(2s2¢3- trﬁnéthyh}qg/yitﬂapeﬁt-ll-yla Bpﬁﬂﬁﬁhlodﬁ;%th%dﬂﬂétﬁylﬁ{hﬁﬁnone
5-cycl ohexadecen-| - one; | ohexadecen- 1| - one; cycl ohept adecen- 1| - one;

cycl opent adec dHBsBY!- WW“FBTYQT‘bHenteTIg nk (%Qértﬁla}qﬂpﬁ@{cmew Alpaesol such
S ot o T D LR G ee; Cepeloehde |
15
the cyclic and cycloaliphatic ethers, such as, for example, cineole; cedryl methyl
ether; cyclododecyl methyl ether; (ethoxymethoxy)cyclododecane; alpha-cedrene
epoxide; 3a,6,6,9a-tetramethyldodecahydronaphtho[2,1-b]furan; 3a-ethyl-6,6,9a-
trimethyldodecahydronaphtho[2,1-b]furan;  1,5,9-trimethyl-13-oxabicyclof10.1.0]-
20 trideca-4,8-diene; rose oxide; 2-(2,4-dimethyl-3-cyclohexen-1-yl)-5-methyl-5-(1-
methylpropyl)-1,3-dioxane;

the cyclic ketones, such as, for example, 4-tert.-butylcyclohexanone; 2,2,5-trimethyl-
5-pentylcyclopentanone;  2-heptylcyclopentanone;  2-pentylcyclopentanone;  2-
25 hydroxy-3-methyl-2-cyclopenten-1-one; 3-methyl-cis-2-penten-1-yl-2-cyclopenten-
1-one; 3-methyl-2-pentyl-2-cyclopenten-1-one; 3-methyl-4-cyclopentadecenone; 3-
methyl-5-cyclopentadecenone;  3-methylcyclopentadecanone;  4-(1-ethoxyvinyl)-
3,3,5,5-tetramethylcyclohexanone; 4-tert.-pentylcyclohexanone; 5-cyclohexadecen-
1-one; 6,7-dihydro-1,1,2,3,3-pentamethyl-4(5H)-indanone; 5-cyclohexadecen-1-one;

30 8-cyclohexadecen-1-one; 9-cycloheptadecen-1-one; cyclopentadecanone;



hydroxy-4-nethy|penty|) 3-cycl ohexenecar bal dehyde;

4- (4-met hyl - Eent%p I-yI) 3- cycl ohexenecar bal dehyde; 5 the cycl oaliphatic
ket ones, suc anpl e, 1-(3, 3-dinethylcycl ohexyl)-4- penten-I-one;
1- (5, 5-di net hyl -1-cycl ohexen-1-yl)-4-penten-|-one; 2,3,8,8-tetra-

met hyl -1, 2, 3, 4,5, 6,7, 8-oct ahydr o- 2- napht hal enyl net hyl ketone; nethyl
2,6,10- trimethyl-2,5,9-cycl ododecatri eryB -ket one;
tert.-butyl-(2, 4-di net hyl - 3-cycl ohexen-1- 10 yl) ketone; the esters of
cyclic alcohols, such as, for exanple, 2-tert.-butylcycl ohexyl acetate; 4-

tert.-butylc Io t t o]

L1 DU YU RER! Ayl B 98 MARAO T BRR S Bloexcre.
3-pentyl t et r abwrbildehitte;pyr &nméthyl 4132 geeinatig/l-cyclohexen-1-yl)-2- butenal 4-(4-
decahydro-2,5 5, 8a-tetranet hyl - 2- napht hyl acetate; 4, 7-net

3a, 4, 5, 6, 7, 7ahylERandmehdpensy)-3eyela ¢caghaddehyde; %(#mﬁ@whéw&m@a- l4yls36, 7, 7a-

hexahydro-5- or pi onat e;
4, 7- met hano- S(é?mlf)hg}{%ﬁggrgmdﬁ@dghydro 5- or -6-indenyl isobutyrate;
4, 7- met hgnooct ahydro-5- or -6-indenyl acetate; 20 the esters of

cycloallphatlc carboxylic acids, such as, for exanple, allyl 3- cyc
| ohexy! pr opi othat exclegliphaticc ketontse sptlnrasader sxampleetlHpl3- dllmﬂylufl%jcmnbﬂhﬂe

2ot hyl -6 6. BENGhTen. dyferoRERUNELa) DBt IeRr e dgien- -or: 25,83 b

2,3, 6, 6- tetraﬁi%m;»yhz%@mlm%ﬁﬂﬁrrogaﬁagﬁm e 1e,mahg Ike;’oﬂéetﬁwhyﬂ Brdipoxol ane
2-acetate; 25 thé aromatic hydrocarbons, suc exanpl e, “styrene and

di phenyl nmet haranethyie, ﬁﬂa:bfclp&taielcnmamyid&ewm testurbhityh 2, 4-ﬂ(rneth)da3rp1vcéohelxemztyl
al cohol , _1-phe %il et hyl al cohol; 2-phenyl ethyl al cohol; 3-phenyl propanol;
2- phenyl18r opahBKeloBSphenoxyet hanol ; 2,2 30 di met hyl - 3- phenyl propanol ;
2, 2-di met hyl - 3- ( 3- nethylphenyl)propanol; 1, 1- dinet hyl - 2- phenyl et hyl
al cohol ; 1, 1-di net hyl - 3- phenyl propanol ; 1-ethyl-I-methyl-3 HR 368- Foreign
- 14 phenyl pr operelers d-avelihylbelnly Raclyasp fortexamble, 3-teretbiyylemigheeplydcpratd; anol ;
3- phenyl -
P Y tert.-butylcyclohexyl acetate; 2-tert.-pentylcyclohexyl acetate, 4-tert.-pentyl-
cyclohexyl acetate; decahydro-2-naphthyl acetate; 3-pentyltetrahydro-2H-pyran-4-yl
15 acetate; decahydro-2,5,5,8a-tetramethyl-2-naphthyl acetate; 4, 7-methano-
3a,4,5,6,7,7a-hexahydro-5- or -6-indenyl acetate; 4,7-methano-3a,4,5,6,7,7a-
hexahydro-5- or -6-indenyl propionate; 4,7-methano-3a,4,5,6,7,7a-hexahydro-5- or

-6-indenyl isobutyrate; 4,7-methanooctahydro-5- or -6-indenyl acetate;

20 the esters of cycloaliphatic carboxylic acids, such as, for example, allyl 3-
cyclohexylpropionate; allyl cyclohexyloxyacetate; methyl dihydrojasmonate; methyl
jasmonate; methyl 2-hexyl-3-oxocyclopentanecarboxylate; ethyl 2-cthyl-6,6-
dimethyl-2-cyclohexenecarboxylate;  ethyl  2,3,6,6-tetramethyl-2-cyclohexene-
carboxylate; ethyl-2-methyl-1,3-dioxolane 2-acetate;

25

the aromatic hydrocarbons, such as, for example, styrene and diphenylmethane;

the araliphatic alcohols, such as, for example, benzyl alcohol, 1-phenylethyl alcohol;
2-phenylethyl alcohol; 3-phenylpropanol; 2-phenylpropanol; 2-phenoxyethanol; 2,2-
30 dimethyl-3-phenylpropanol; 2,2-dimethyl-3-(3-methylphenyl)propanol; 1,1-
dimethyl-2-phenylethyl alcohol; 1,1-dimethyl-3-phenylpropanol; i-ethyl-1-methyl-3-



2- propen- 1-ol; 4-nmethoxybenzyl al cohol; 1-(4-isopropylphenyl)ethanol; the
esters of araliphatic alcohols and aliphatic carboxylic acids, such as, for

exanple, 5 cetate; benzyl propionate; benzyl isobutyrate; benzyl
isovalerate;q§£é§5ﬁ§¢g%ﬂhyl acetate; 2-phenyl ethyl propionate; 2-phenyl ethyl
i sobutyrate; 2-phenylethyl isovalerate; 1-phenylethyl acetate;

al pha-trichl oronet hyl benzyl acetate; al pha, al pha- di net hyl phenyl et hyl

acet ate; al pha, al pha-di net hyl phenyl et hyt lbut yrate; cinnanyl acetate;

2- phenoxyet hyl isobutyrate; 4-nethoxybenzyl acetate; the araliphatic ethers,
10 such as, for exanple 2- phenyl et hyl nethyl ether; 2-phenylethyl isoanyl

ether; 2- phegy Eﬂ:ﬁbhnd‘l Qtlh&ﬁ - Eﬂényﬁfeﬁ?ahol R Bfﬁ?%@lﬁfﬁéﬂ(ﬂﬁ)l 3-phenyl-

di et hyI acet aI enyl acet - dé 'di et hyl'acet al at r opaal dehyde

di net hyl acet al- prophmﬂnydlafbﬁte&iodgbmm;l algihpt dr ﬁ4ﬂlequepydbhenyl)ethanol
2,4,6-trinethyl -4-phenyl -1, 3-di oxane; 4, 4a,5, 9b-tetrahydroi ndeno- |
1, 2-d]-mdioxine; 4,4a,5,9b-tetrahydro-2, 4-di net hylindeno[ 1, 2-d] - m di oxi ne;

15 t he aronaqhgea&go?&% EggﬁégﬁmQEQEgiﬂ, atic DX Ec?ﬁ&%yﬁﬁﬁ%?%%aa?%%ﬁyde

benzal dehyde; phenyl - enylprop nal ;

4- net hyl i)enzaiedejflya?letatefl-beﬂi@ﬂ bpdp}ilhﬁnsy Ibamfyﬂ adoiatyyde; benzyl isovalerate; 2-phenyl-
3-(4- ethylphenel/ )-2,2-dineth ropanal ; 2-nethyl - 3-(4-
p

i sopropy! pherﬁ* #5 ki o -Phony EHmeBlOPﬁtﬂt érnhenbleﬂyl pmw:rgtﬁ,r gmglﬁ@lﬂethyl
3-(4- .
S arert. 20sBriahene Rkl RLARANG e SRR o BhdRlNIR, AL RIR: Bt Lhanam ©

3-net hyl - 5- phﬁﬂl\éﬂ'@/ﬁih%ﬂﬂéﬂhl aéetﬁﬁ%t fh@hﬁﬁi alige enylethyl butyrate; cinnamyl
4- hydr oxy- 3- net hoxybenzal deh 4-h dﬁ?&: 3- igtyﬁ%x - benzaly(rjehyde Y

3, 4- et hyl enewiceiey Barizad ey ﬁ@ob@ywiqiﬁrrn mb@ﬂ@a‘tt@t@hW@ralmhahc ethers,

met hyl (4-net oxy hen nal ( nedi 0 henyl)- 25
propanaf0 t he® 5P & or exé‘ﬁlﬁpea?é? © HSWEW&%H’&?I Bg‘%‘yg%ﬁ’qf 5? ¥'

acet ophenone; %nm@n@ylr ctBSSjcBRNeARRE; hénﬂ&%&ww@mﬂaﬁmeaal phenylacet-
4-tert. -butyI- dlnethylacetophenone 4- phenyl - 2- but anone;

4- (4- hydroxypﬂéﬁyﬂ9 Qwﬂwkam@hehwmaﬁemnabhwhaanyﬂm@mwahombmu&&ebhhhwhhenone;

él E-Tetz hil 3, 6 g%%g%l{a;l;[itﬂg-?%ﬁ[&m}? AE Kenyll(?t O(%oxane té? a,> 9B-tel¥ahy(31romdeno—
1-[2, 3-di hydr[q,21-d]1-m2di@)'(i§1€;t4,@E[I?,bgﬁ{éﬁa%yér%:ﬁ-tdhﬂéthﬁﬁldgﬁﬁi @&Fl'n%oxme;
15
the aromatic and araliphatic aldehydes, such as, for example, benzaldehyde; phenyl-
acetaldehyde; 3-phenylpropanal; hydratropaaldehyde; 4-methylbenzaldehyde; 4-
methylphenylacetaldehyde; 3-(4-ethylphenyl)-2,2-dimethylpropanal; 2-methyl-3-(4-
1sopropylphenyl)propanal;  2-methyl-3-(4-tert.-butylphenyl)propanal;,  3-(4-tert.-
20 butylphenyl)propanal; cinnamic aldehyde; alpha-butylcinnamic aldehyde; alpha-
amylcinnamic aldehyde; alpha-hexylcinnamic aldehyde; 3-methyl-5-phenylpentanal,
4-methoxybenzaldehyde; 4-hydroxy-3-methoxybenzaldehyde; 4-hydroxy-3-ethoxy-
benzaldehyde; 3.4-methylenedioxybenzaldehyde; 3,4-dimethoxybenzaldehyde; 2-
methyl-3-(4-methoxyphenyl)propanal; 2-methyl-3-(4-methylenedioxyphenyl)-
25 propanal;

the aromatic and araliphatic ketones, such as, for example, acetophenone; 4-methyl-
acetophenone; 4-methoxyacetophenone; 4-tert.-butyl-2,6-dimethylacetophenone; 4-
phenyl-2-butanone; 4-(4-hydroxyphenyl)-2-butanone; 1-(2-naphthalenyl)ethanone;
30 benzophenone; 1,1,2,3,3,6-hexamethyl-5-indanyl methyl ketone; 6-tert.-butyl-1,1-
dimethyl-4-indanyl methyl ketone; 1-[2,3-dihydro-1,1,2,6-tetramethyl-3-(1-methyl-



-15 ethyl)-1H 5-indenyl]ethanone;

5,6',7 ,8 -tetrahydro-3',5",5",6",8",8" -hexanet hyl - 2- acetonapht hone; the
aromatic and HRASEHMEIER carboxylic acids and their esters, such as, for
exanple, 5 benzoic acid; phenylacetic acid; nethyl benzoate; ethyl
benzoate; hexyl benzoate; benzyl benzoate; nethyl phenyl acetate; ethyl phenyl
acet ate; geranyl phenyl acetate; phenyl etifyl phenyl acetate; nethyl

ci nnamat e; et hyl cinnamate; benzyl cinnamate; phenylethyl cinnamate;

ci nnanyl cinnamate; allyl phenoxy acetate; nmethyl salicylate; isoanyl

salicylate: haryh (PRl LS BNE! Ohesl TRAIMGHI@LY 5o 8- s ERny1-2-

sal i cyl at e; ate;” phenyl’et hy I cy

met hyl - 2, 4- di inechmaplythdneg- di met hyl  benzoate; et hyl - 3- phenyl gl ycidate;
et hyl - 3- net hyl - 3- phenyl gl yci date; the nitrogen-containing aromatic
conpounds, such as, for exanple, 2,4,6-trinitro-

1, 3-di net hyl - 5-t - buty ; o :

3,50 di it 1o 2T S BE Sbenyicaidr g Bt sERE: SuhiiRaliy SxamPls
nitrile; 55- phedigbic3aci®tgh¢hyldcdpie HcRl) Gh&th ACheihzoMte;r dth{d; beédzoate; hexyl benzoate;
phenyl - 3- net hyl pentanoic acid nitrile; nethyl anthranilate; nethyl-N nethyl
ant hr ani | at e; begehil bénzgatpamethylphenytdegtaten sthytpenylaacetate; tgeranylphenyl acctate;

7- hydr oxy- 3, 7-di hyl.- octanal, 2-nmethyl-3-(4-tert.-butylphenyl)propanal or
2 a7 d ot by - BV ReaR et Rl P pitemale! €yt apiatii bR A

6-i sobutyl qui pidny Ryl BmASRate DEhYARH iBlahia; allﬁ?héﬂ%%’ laSstate CREMY Lsalicylate;

2- met hoxy- 3-i sopf opyl pyrazi ne; 2-isobutyl-3-net hoxypyrazi ne; the phenol s,
phenyl et her sisaardylpfadinylatee beer salisylab; aglohkpyl sliayiplee cisesbexagyl wlicylateet hol e;

Carvacr 0P o BT salarie: nienRagh: Rpte Mty med - B aERL
25 her; betgs l1.4 : ' ~ 0 , I
rcetate 2 nohony A P e e e A ol -

p- cresyl phenyl acetate; the heterocyclic conpounds, such as, for exanple,
2, 5-di et hyl - 4- hydr oxy- 2H furan- 3-one; ..
2- et hyl - 4- hy dHExYIreesredpmAIniDg armRaic. QBPRINAS. H\GH ragx far xaEplgy | 2,4 frtrimigro-

pyran-4-one; -6l Bs RN e ey an- 43 80%niebB, B Gf5&184-BR -biS1aceto-
15 phenone; cinnamic acid nitrile; S-phenyl-3-methyl-2-pentenoic acid nitrile; 5-
phenyl-3-methylpentanoic acid nitrile; methyl anthranilate; methyl-N-methyl

anthranilate; Schiff's bases of methyl anthranilate with 7-hydroxy-3,7-dimethyl-

octanal, 2-methyl-3-(4-tert.-butylphenyl)propanal or 2,4-dimethyl-3-cyclohexene-

carbaldehyde; 6-1sopropylquinoline; 6-isobutylquinoline; 6-sec.-butylquinoline;

20 indole; scatole; 2-methoxy-3-isopropylpyrazine; 2-isobutyl-3-methoxypyrazine;

the phenols, phenyl ethers and phenyl esters, such as, for example, estragole;
anethole; eugenol; eugenyl methyl ether; isoeugenol; isoeugenyl methyl ether;
thymol, carvacrol; diphenyl ether; beta-naphthyl methyl ether; beta-naphthyl ethyl
25 ether, beta-naphthyl isobutyl ether; 1,4-dimethoxybenzene; eugenyl acetate; 2-
methoxy-4-methylphenol; 2-ethoxy-5-(1-propenyl)phenol; p-cresylphenyl acetate;

the heterocyclic compounds, such as, for example, 2,5-dimethyl-4-hydroxy-2H-
furan-3-one; 2-ethyl-4-hydroxy-5-methyl-2H-furan-3-one; 3-hydroxy-2-methyl-4H-
30 pyran-4-one; 2-ethyl-3-hydroxy-4H-pyran-4-one;



the | actones, such as, for exanple, 1,4-octanolide; 3-nethyl-1,4-octanolide;
1, 4- nonanolide; 1,4-decanolide; 8-decen-1,4-o0lide; 1,4-undecanolide;

1, 4- dodecanol HBS08Foecigcanol i de; 1, 5- dodecanol i de; 1, 15- pent adecanol i de;
ci s- andtrans-1l- pentadecen-1, 15-olide; cis- and trans-

| 2- pent adecen- 1, 15-o0l i de; 1, 16- 5 hexadecanol i de; 9-hexadecen-1, 16-o0li de;
10- oxa- 1, 16- hexadecanol i de; 11-oxa-1, 16- 1hexadecanol i de;

12- oxa- 1, 16- hexadecanol i de; ethyl ene- 1,12-dodecane di oate; ethyl ene-
1,13-tridecane dioate; coumarin; 2, 3 di hydr ocourarin, octahydrocoumari n.
Exarrpl es of f g cpR nt h tyjpn
particles ljhg\r/lg(%ﬁe[g %%41? §th p}e t1h£ a%%vgﬁ 3 gthglegélg}égah?g%%e%h
especi al ly thﬁ)nfaﬂélldéy\ﬂlﬁgd&hﬂﬂﬁles 8%0@#13810&1166,61 4@1&1&&5%%11& as4-@6dechioidey at ed
and unsaturated), for exanple ethyl butyrate, allyl caproate aromatic
esters, for ekamigranolideizyl, 5‘&1@é@%t1@11d€r‘ret1hijlﬁ pergglepmhép,e cigr g@mﬂ c tiahs-phat i ¢

aci ds (saturate rat ed for but yri c acet aci d,
caproi c aci d;? gaé]a?ﬁn'tjgf(?hé Ti c %I%I ds " I i %%‘f’elg {agﬁ%qns fi%%‘?«m elﬁﬁB and
unsat ur aged), h&@ﬂaﬁ%ﬁﬁﬁl9}ﬁkhﬁ6&111I&Qﬁ¥|ﬁﬁ@xﬂiﬁ@@kxmﬂﬁﬁﬁm9é 11302¢1 ¢g0l

ci s-3- hexenol; cyclic aicohols, for exanple menthol; aromatic al cohols, for

exanpl e benzlydxadﬂcamiuie a]JZr(pstaai 1 @-hexadetapdbde; (sahmlleatt -¢d 2adodeeans at tll.mat-:ed)
for exanple acetal d nonadi enal i ¢, al dehydes exa
bonzal dehyde; SRaEEH bI I d AR RS WurEHn et gl ety s B! e
4- hydr oxy- 5- et hyl furanone; 20 aromatic ethers, for exanple

p- met hoxybenzal dehyde, guai acol; phenol ethers, for exanple

met hoxyvi nyl pkemales af @teduwsings ovhicx anap [be aacmtsﬁtuéﬁhyﬂﬂuedct)&lddykmqﬁwﬁcles

| act ones, for exanpl e ganma-decal actone;. terpenes, for exanple linonene,
i nal ool t e#pi HeAdditiphipjalk e, akqvermgntioped éﬁb%ancaﬁmesa@vam the following

Z?LLF{;]."S{“'@%@?S.SO RHAGE atbPiic GEACRefitpaBhE Mhocditutelf or BERING WO 1 o
or pyrazi nes, biftgrateg xayp! [pmtéayh@waaa Bsters, d6eleyhpyleaBimgl a@aareg fnethiyhe very

| ow cont ent of surface oi t he cyclodextrln particles according to the
i nvention ar esahgylatec QIWIWalmhlﬁtl‘aI@ﬂéS f(epturatge aédd@p@utaéﬁdl),of\?r ekampleshuees t hat

do I | di di.sab) e ficul
Fo moter . i TRRRGeE Roor s Sl Erfbbad SRR G RE e, (s

connect ii9n of andf @hsa®XABB| for example ethanol, propylene glycol, octenol, 3-octenol, cis-3-

hexenol; cyclic alcohols, for example menthol; aromatic alcohols, for example
benzyl alcohol; aliphatic aldehydes (saturated and unsaturated), for example
acetaldehyde, nonadienal; aromatic aldehydes, for example benzaldehyde; ketones,
for example menthone; cyclic ethers, for example 4-hydroxy-5-methylfuranone;

20 aromatic ethers, for example p-methoxybenzaldehyde, guaiacol; phenol ethers, for
example methoxyvinylphenol; acetals, for example acetaldehyde diethylacetal,
lactones, for example gamma-decalactone; terpenes, for example limonene, linalool,
terpinene, terpineol, citral (geranial and neral); sulfur-containing compounds, for
example dimethyl sulfide, methylthiol, ethylthiol, allyl isothiocyanate,

25 methylfuranthiol, difurfuryl disulfide; or pyrazines, for example methylpyrazine,
acetylpyrazine.

Owing to the very low content of surface oil, the cyclodextrin particles according to
the invention are particularly suitable for the encapsulation of substances that are
30 very odour-intensive, readily volatile, readily oxidisable, difficult to meter, difficult

to handle and/or irritant. Mention may be made in this connection of, for example,



HR 368- Foreign -17 acetal dehyde, allyl isothiocyanate, |inonene,

Ci s-3-hexenol, citral, nmethylethyl pyrazine or nethylthiol. The cycl odextrin
particles acé%géﬁﬁéii%gﬁhe invention may further conprise 5 substances or

m xtures of substances having nutritional-physiological activity
(nutraceutical s). Exanples which nmay be nentioned include panthenol,

pantot henic acid, essential fatty acids]7vitam n A and derivatives,
carotene, vitamn C (ascorbic acid), vitamn E (tocopherol) and
derivatives, vitamns of the B and D group, such as vitamn B6

(nicotinamd i 1 n Vi: A Vi tam . Vi tham , folig 10

aci d, biotin%%gﬁ¥%%ﬁ%%id2& %onﬁ%ﬁﬁhgwﬁ%mthele é%%%?s %%Sﬂ%??ﬂﬂi sgtkﬁbn,
phosphor us, catilthylpyeaganesssthylthisl. or copper, coenzynme QLO, unsaturated
fatty acids, (o-3-fatty acids, polyunsaturated fatty acids, y-linolenic
acid, oleic acid, eicosapentaenic acid, docosahexaenic acid and derivatives

hymel " carmiP Seer IS BFRUEL Efbnie by ARG LD SRR "
origin, for exsuph®seMehiRtirdy 0T abStaflds: hallfg AURHGbral PhysdbERAt 2898, Oi |,

fish oils, cod liver oil, ceram des and ceram de-|ike "conpounds. Pl ant
extracts, sudnugsceuficals)eEsamples whrohiroay bahwetionedandudé pargingnol, \pantotleniongi ng

nettle, ginsen henna, . canomi |l e, nmar,igol d, .rasenmar sage, .harsetail or
Chyme. Ol o, i Sn gy SHosaantr A S etV CoolaB el eimig Eabionseed
oi|, borage 20 litarliflESkdphkiol) aﬂHQHHQﬂHEs,%tMi&mE%M&%bﬁpérsﬁﬁ?gg poil,

henp oil, hazelnut oil, rant seed oil, jojoba oil, cher rnel oil,
sal mon oil, |vwtseedo{nicotinamledi Vitamimd®adaitdnanni}, diamin ddyomamai IF, feieni ng
prinrose oil, mnk oil, olive Qil, pecan nut _oil, peach kernel oil,

pi stachi® kerdd Biotin, rapac opsids, cuBPnds ehothe clgmentss gragnesin, §ilicon, sesane

oil, soybean gil f I a- i gggﬁ o] -germ
oil. 25 1t is of p%ogﬂggglélﬁﬁé’slﬁgllfgeanéﬁa@{l E)Z Cge}%ﬁr’o%{eex |§%gf P]}lsél er%t\égg%E rdi ng
to the inventicudy, RB-faP iRidsS Polyunhidh@hted URSEANGES  y-Ba61Bnid Sacid, 06leRX acm) €,

emul sifiers, colourings, antioxidants, stabilisers, UV filters, vitamns
and ot her i ngiesapaniasnivoravlnt dasnsdhekgenic acid and derivatives thereof, bisabolol,

chloramphenicol, caffeine, capsaicin, prostaglandins, thymol, camphor, extracts or
15 other products of vegetable and animal origin, for example evening primrose oil,
borage oil or currant seed oil, fish oils, cod liver oil, ceramides and ceramide-like
compounds. Plant extracts, such as, for example, arnica, aloe, beard lichen, ivy,
stinging nettle, ginseng, henna, camomile, marigold, rosemary, sage, horsetail or
thyme. Oils, such as apricot seed oil, avocado oil, babassu oil, cottonseed oil, borage
20 oil, thistle oil, groundnut oil, gamma-oryzanol, rosehip oil, hemp oil, hazelnut oil,
currant seed oil, jojoba oil, cherry kemel oil, salmon oil, linseed oil, corn oil,
macadamia nut oil, almond oil, evening primrose oil, mink oil, olive oil, pecan nut
oil, peach kernel oil, pistachio kernel oil, rape oil, rice oil, castor oil, safflower oil,
sesame oil, soybean oil, sunflower o1l, tea-tree oil, grapeseed oil or wheat-germ o1l
25
It 1s of course possible that the cyclodextrin particles according to the invention may
comprise further substances, such as, for example, emulsifiers, colourings,
antioxidants, stabilisers, UV filters, vitamins and other ingredients conventional in
the foodstuffs, personal care, pharmaceutical or fragrance industry.

30



the foodstuffs, personal care, pharmaceutical or fragrance industry. 30 HR
368-Foreign -18 The spray m xture can be prepared, for exanple, as outlined
in EP-A 1 084HB2%8djorgign ” descri bed herei nbel ow. A conpl ex of cycl odextrin
and the flavouring is first formed. For this purpose, the 5 cyclodextrin
and the flavouring nust be brought at least partly into solution. The
solvent used is water having a tenperatung-of from 10C to 90C, preferably
from 40C to 70C, particularly preferably from50 to 60C. In the case of
flavourings having a particularly |Iow boiling point or high sensitivity to

heat, tenper [ . [ fer 110 I n_fhe
polarity of ta?uee ﬁ%?%h"r“}(‘r{ﬁggﬁ §§8§%ﬁ8&8§?§%@§,£§5§g’6ﬁi%gp‘f#@ girlg% BErlslms in
nost cases. |desedibrhetdntteel erate the process, shear forces are introduced
according to the invention. The introduction of the shear forces can be

effected, for exanple, by stirring or dispersing, for which purpose there

are suitable inter  ali rotor-stator dispersi t opl r. hi gh-pressure
nomogeni ser o, AHERAF T lAgH e b IRy R et HEn G FRE e RUBPSd HeE
flavouri ng and/cQdexitinagldaime Slav¥ehiREaxtt bo beRATR ﬁxleéﬁ%hllfﬁlté isPRtioACEIRY di ng
to the inventiion, the mxture is advantageously allowed to rest, after the
i ntroducti on sfvenhasshearvatéroiavas, a Bonfepatuferafnfirdin 2 000 t@ H0MO,Uprsferdbiy froaol | ng
at from4 to 25C, preferably for from8 to 16 hours with cooling at from4

to 7C. In t het®hs® W°Cspasiculagly mretatadli framsShiripBiC.findhe saweef, avoeringst
period is preferabl shortened to from 15, t0 30 .m.nute t. from4 to.7C. 25
The addition ﬂ‘“qgn%%@étllc}l@flxggwgf%@?g P%lm H{eh‘§§rS§§}S‘ﬁ}(‘§<¥ EPr gea@aﬁwgrr}%g?sr P%d out
at any desirggmngitHBoPM afel g¥Ererrdd)i S MY be before formation of the conplex,
during formation of the conplex, after formation of the conplex but before
storagelat |ow

Depending on the polarity of the flavourings and/or fragrances, a 2-phase mixture

forms in most cases. In order to accelerate the process, shear forces are introduced

according to the invention. The introduction of the shear forces can be effected, for

example, by stirring or dispersing, for which purpose there are suitable inter alia

15 rotor-stator dispersing tools or high-pressure homogenisers.

The shifting of the equilibrium in the direction of the flavouring and/or
fragrance/cyclodextrin complex requires time. According to the invention, the
mixture is advantageously allowed to rest, after the introduction of the shear forces,

20 for from 0.2 to 24 hours with cooling at from 4 to 25°C, preferably for from 8 to
16 hours with cooling at from 4 to 7°C.

In the case of sensitive flavourings and/or fragrances, the rest period is preferably
shortened to from 15 to 30 minutes at from 4 to 7°C.

25
The addition of the cellulose ether to the spray mixture can be carried out at any
desired point in time. This may be before formation of the complex, during
formation of the complex, after formation of the complex but before storage at low
temperature, during storage at low temperature or after storage at low temperature. It

30 is also possible to mix the cellulose ether with the cyclodextrin powder and only



tenperature, during storage at |ow tenperature or after storage at |ow
tenperature. It 30 is also possible to mx the cellulose ether with the
cycl odext ri n BRAEEFOEGMN onl y HR 368- Foreign -19 then add the water. The
total anmount of cellul ose ether can also be divided into several partial
anounts, that is to say can be divided into portions, and added at any
desired points in time. 5 When preparingl®he spray m xture, the substances
that are used can be added in any desired sequence. For exanple, it is
possible to m x the cyclodextrin and the cellulose ether, then add the

wat er and car I.n [ Lr L - di hng. Ukl .and/ or
fragrances artfelgr% ﬁg(% ﬂgd%fgﬁﬁaﬁ% ﬁ%éel %é(l?lltj%g Glglslﬁlgg% réirh egg ‘o Eic?lg\slb%e(?llg@ga iff3

i ntensively agdersl suresl antouhBWMHaeEe a8y tarebe AiRidel igb pattions, aricidded et 4BNPri ses
first 10 intensively mxing the water, cellul ose ether and flavourings

and/ or fr agr alseieal pmats istimSequent | y addi ng and di spersing the cycl odextrin.
In a further exanple of a variant, the cyclodextrin can be added to water
and stirred intensively. The flavour is added and di spersed. After
subsequent stwWhaprePhringic sPARRiRIE, Ghe EllRtaasds tHAORE uSid&h bel Adadfeshyand
distributed by stirring or diSpersing. 15 Granulation is preferably carried
out in a grardesiatd mequepgrarBdrusxaatpleleit dis i fwesiblentoEmiA the 63cB@extriThand the

tenmperature of .the spray mxture is so ¢hosen that t.he flavouri.ng ar

£ agr ancel oy deHibse B b eas B &R Gl qaT s psSRtenNG VRIS g

usual L'y fronBydBinfOnd/Bf £h&hiital Yrd th tA 40 ARG PR it i
preferably from Zongo 20 30% Tﬁeree %1% ga&ggg as g%eg@fsflfl}%%)g@%%eraeg& for
exanpl e, air,inentivelgend storgdat w camigeoatured iAmxal thenative abqueane eobptisey fostven to
air and_nitrogen.. The gas inlet and uﬁjas outlet _tenperatures of the

f1uidi sthg gadleasizely migmenthe ovd. eellulons other and dlaxpurangs Apdior fragragceshansls

question. Th I . . I - 18QC.. Or |y from
100 to 1400 SR LAP bt STRE Mt fle LAY Py f et RaFpREC 2 | o
t enper at ur es vagiagt, tHewyckdettfin @aChe pddeties akley ahd siprdbintedsivOlg, TRaflivouuhar |y

preferably from50 to
added and dispersed. After subsequent storage at low temperature, the cellulose ether

is added and distributed by stirring or dispersing.
15
Granulation is preferably carried out in a granulating apparatus as described in EP-A
163 836. The temperature of the spray mixture is so chosen that the flavouring or
fragrance/cyclodextrin complex does not decompose. The temperature is usually
from 5 to 70°C, preferably from 10 to 40°C and particularly preferably from 20 to
20 30°C.

There may be used as the fluidising gas, for example, air, nitrogen, argon or carbon
dioxide, preference being given to air and nitrogen. The gas inlet and gas outlet
temperatures of the fluidising gas are to be matched to the particular spray mixture in

25 question. The gas inlet temperatures are from 80 to 180°C, preferably from 100 to
140°C and particularly preferably from 120 to 130°C. The gas outlet temperatures
are from 40 to 95°C, preferably from 45 to 70°C, particularly preferably from 50 to
60°C.



60C. HR 368-Foreign -20 The cyclodextrin particles according to the

_invention cag lgg 2glied.i n a | arge nunber of products. In foods and | uxury

foods they c == for exanple, in confectionery, such as, for
exanpl e, boiled sweets, chewing gum breath fresheners, conprimtes, hard
caranel s, confectionery and chocol ate, baked goods such as 5 cakes, waffles
and biscuits, snacks, instant neals and-2@her instant products (soups,
sauces, drinks powders and granul es, tea bags, spice mxtures). The
cyclodextrin particles are particularly suitable for heated,

hi gh- t enper atﬂe%gpfgg&ﬁngn lp\sﬁﬁfci@%’ccor?%lggé 'tlﬂé@%eﬁ[onp%ﬁtb%%%& ﬁ&j a fleﬂggﬁumﬁéfc h as,

for exanple, cat a ried I ps, avour ed panddes, ready
meal s, m cr owHVpgrodeetk.s landody uintl hmdry dgeisatileg cdD ber assl; vies . ex@hplayameut i cal
products may be, for exanple, Iozen?e , .throat or cough sweets

phar maceut i cAonfsstiersry sueh g ferusxamp 6 BotighHeis ichewing\Bupl braag freshsngss.e,
per sonal car & B adeS nIPUSERRISC BEAMSES) an WRRGARPEACLS0dCodh as
osnetlc shi'ng anmd ¢ gents> air

cigarettes), ¢ products, Wwa eani ng age

fresheness, tqkdd Waslaranddcaitd RagIKR] MGtaBOMBAIS ah@ other Gitant 'Efddaét); -(sdﬂﬁﬁ,s onal
care products may be, for exanple, oral care products, such as toothpastes,

20 tooth gel saugesodnnks: pewiders rodEhmnpdase teghzags.ngpigrumixtared). et ¢hsdosleeisin The
foll owi ng Exanpl es expl ain e inventiaon; | ess, | ndi cated of herwi se, all
amount 5 ot o BT A Pk eyl AARRL R healfl, B Bl diper i heRlerc A e oy
i's under st 000t&@Risb@ioRPabkiderial Bbls, fush akethr’ SahPlicatdh®l RN QS fdddavouring
and/or fragrance in the finished particle to the ampunt of fiavouring

and/ or fragr aohgss, dleecurid pahalespready mealsumecro8@veab8arkh frmitgmd- &getable

10 preserves.

Pharmaceutical products may be, for example, lozenges, throat or cough sweets,

pharmaceutical powders or granules.

15 Commodities may be, for example, personal care products, household products,
tobacco products (e.g. cigarettes), cosmetic products, washing and cleaning agents,

air fresheners, textiles or odour-absorbing agents (e.g. cat litter).

Personal care products may be, for example, oral care products, such as toothpastes,

20 tooth gels, tooth creams, tooth-care chewing gums and mouthwashes.
The following Examples explain the invention:

Unless indicated otherwise, all amounts are by weight.

25
In the present case, retention (indicated in wt.%}) is understood as being the weight-
related ratio of the amount of flavouring and/or fragrance in the finished particle to

the amount of flavouring and/or fragrance used in the spray mixture.

30



Exanpl es Exanpl e 1: Linonene/cyclodextrin particles 5 Recipe: 13,143 g of
drinking water 400Q g.of beta-cyclodextrin (Kl eptose(r) beta-cyclodextrin,
Roquette) 4FRGOBAORRIE npnene 133 g of carboxynet hyl cellul ose (CMO)

(Wal ocel CRT 10000 GA from Wl ff 10 Wal srode); viscosity of the 2 %
solution at 20C, 1 s-1 : 10,000 nPas The water was heated to 25C, the

cycl odextrin was added, and the m xture-as mxed for 3 m nutes using an
Utra Turrax T50 DPX. The d-linonene is added and the m xture is dispersed
for a further 15 mnutes. 15 After the m xture had been stored for 6 hours
at 6C, the caﬁgﬁé%ggthyl cellul ose was added and honbgeni sation was carried
out with the the Utra Turrax T50 DPX. The m xture was then all owed
to rest for a further 15 hours at 20C and was subsequently fed to the
fluidised bed granulatlng apparatus 20 The above-descri bed spray m xture
was granul at déxampls 1gl dnonenc/evglodaxtrimparticks t he type described in EP-A 163
836 (having the follomﬁng features: |nflom/base di aneter: 225 nm spray
nozzl e: binary nozzle; separating discharge: zig-zag sifter; filter:

i nternal 5hoserddipe:er). The tenperature of the mixture was 35C. In order to
25 fluidise the bed contents, air was blown in in an amount of 60 kg/h. The
inlet tenperkbkd3eg of drinkeng watedi si ng gas was 120C. The tenperature of the

outl et gas 5 r jn an unt of 1.5 kg/h.and having a tenperature
of 34C was s&?&)&P &ﬂgbeascwh@e%mpi%tﬁasLetmaclggaﬁuvaﬁ%lﬁ Ui el d was about 420
g/ h. Free-flom c}ﬂfﬂﬁndh% having a nean particle size of 131.7 mand a
bul k density of wer e obtai ned. 30 The granul es had a snooth surface

and a spheri ce3, gldr@eoxyhethyt stidpjedt gEATE {(WaloddRCFEB-1B00® RN frod? Wolff
10 Walsrode); viscosity of the 2 % solution at 20°C, 1 s: 10,000 mPas

The water was heated to 25°C, the cyclodextrin was added, and the mixture was
mixed for 3 minutes using an Ultra Turrax T50 DPX. The d-limonene is added and
the mixture is dispersed for a further 15 minutes.
15
After the mixture had been stored for 6 hours at 6°C, the carboxymethyl cellulose
was added and homogenisation was carried out with the aid of the Ultra Turrax T50
DPX. The mixture was then allowed to rest for a further 15 hours at 20°C and was
subsequently fed to the fluidised bed granulating apparatus.
20
The above-described spray mixture was granulated in a granulating apparatus of the
type described in EP-A 163 836 (having the following features: inflow base
diameter: 225 mm, spray nozzle: binary nozzle; separating discharge: zig-zag sifter;
filter: internal hose filter). The temperature of the mixture was 35°C. In order to
25 fluidise the bed contents, air was blown in in an amount of 60 kg/h. The inlet
temperature of the fluidising gas was 120°C. The temperature of the outlet gas was
55°C. Air in an amount of 1.5 kg/h and having a temperature of 34°C was supplied
as the sifting gas. The granulation yield was about 420 g/h. Free-flowing granules
having a mean particle size of 131.7 um and a bulk density of 470 g/l were obtained.
30 The granules had a smooth surface and a spherical, largely ball-shaped geometry.



Because of the constant pressure |loss of the filter and the bed contents

which |ikewi se remain constant, stationary conditions are to be assuned in
respect of t ' 1B ion process. 5 - loading: 7.7 %- retention: 79.2 %
surface oil: 0.03 %- particle size distribution (by nmeans of | aser

diffraction; device: Malvern 10 Master Sizer(r) MSS Longbench): @B (x) =
0.1: x =75 pm @@(x)=0.5:x=132m B(x)=029: x=196m - bul k density: 470 g/l
15 Exanpl e 2: Linonene particles 2 6385 g of drinking water 2000 g of

bet a- cycl odextrin 20 215.5 g of d-linobnene 78 g of carboxynethyl cellul ose
(CMC), Tylose C 6000 GL fromdC ariant; viscosity of the 2 % solution at

20C, 1 s"l nPas: 6000 nPas The water was heated to 50C, the cycl odextrin was

added, and t hBecaiiset of ehanasnstadd piesxed Tosy o8 the Milfee Snd Sthe Gbed Nedddntsa whivthr ax T50
DPX. The d-linonene was added and the m xture was dispersed for a further

15 minutes. Afkesisciemain sangtagt, etadiopagrrosdigioasiatedp Boaspymed BsreapecPoCthe he
car boxynet hyl cqululose was added and honobgeni sation was carried out with
the aid of tHEM AP I urrax mixer. HR 368-Foreign -23 The m xture was
then allgowed to rest for a further 15 hours at 6C and (storage) was

- loading: 7.7 %
- retention: 79.2 %
- surface oil: 0.03 %
- particle size distnibution (by means of laser diffraction; device: Malvern
10 Master Sizer® MSS Longbench):
Q:(x)=0.1:x=75um
Q3 (x)=0.5:x=132 um
Q; (x)=0.9:x=196 um
bulk density; 470 g/

15
Example 2: Limonene particles 2

6385 g of drinking water
2000 g of beta-cyclodextrin
20 215.5 g of d-limonene
78 g of carboxymethyl cellulose (CMC), Tylose® C 6000 G1 from Clariant;

viscosity of the 2 % solution at 20°C, 1 s™ mPas: 6000 mPas

The water was heated to 50°C, the cyclodextrin was added, and the mixture was
25 mixed for 3 minutes using an Ultra Turrax T50 DPX. The d-limonene was added

and the mixture was dispersed for a further 15 minutes.

After the mixture had been stored for 30 minutes at 20°C, the carboxymethyl
cellulose was added and homogenisation was carried out with the aid of the Ulira

30 Turrax mixer.



subsequently fed to the fluidised bed granul ati ng apparatus of Exanple 1.

. The inlet teqﬁerature of the fluidising gas was 125C. The tenperature of
the outlet g —Ir . The granul ation yield was about 570 g/h.
Free-fl owi ng granul es having a nean particle size of 165.8 mand a bul k
density of 460 g/l were obtained. The cyclodextrin particles had a snooth
surface and a spherical, largely ball-shaped geonetry. 10 - loading: 8.4 %
- retention: 86.4 % - surface oil: 0.04 % - particle size distribution
(laser diffraction): @3(x)=0.1:x= 89m 15 @(x)=0.5:x=166m @@ (x) = 0.9: x
= 272 m - bulk density: 460 g/| Exanple 3: Pepperm nt-flavour particles 20
6385 g of drinking water 2000 g of beta-cyclodextrin 215.5 g of pepperm nt

flavouring 62Tig @ixteRMaRANAEiedas rdsy FRSefufthddd)s, hduYPht el an@iStof@@P00aGA from
Wl ff 25 Wal srode); viscosity of the 2 %solution at 20C, 1 s-': 10,000

rnPas The watbsegusntheteddd thoilgidGed bhé goypulatide epparatusvat Eaaidpld, 1. dihd inlke

i 1] on'of 1 REPERBSHEr Mok iie s PG, 28 e, THodeOPERAS ORfIEEh BFOREh y 1 or

as added and ISR vaRIar AL oeRL Wi PdolrE 1 Bt Ypnbihe Wahitts padpETe O

preparation amgafpartitRGiRUST BERS QEPHAd ¥ Hulk BXRR & 40 $/N@ere obtained. The
cyclodextrin particles had a smooth surface and a spherical, largely ball-shaped

geometry.

10 - loading: 8.4 %
- retention: 86.4 %
- surface oil: 0.04 %
- particle size distribution (laser diffraction):
Qi (x)=0.1:x= 89 um
15 Q: (x)=0.5:x=166 um
Q3 (x)=0.9:x=272 pm
bulk density: 460 g/l

Example 3: Peppermint-flavour particles

20

6385 g of drinking water

2000 g of beta-cyclodextrin

215.5 g of peppermint flavouring

62 g of carboxymethyl cellulose (CMC), (Walocel CRT 10000 GA from Wolff
25 Walsrode); viscosity of the 2 % solution at 20°C, 1 s'l: 10,000 mPas

The water was heated to 50°C, the cyclodextrin was added, and the mixture was
mixed for 3 minutes using an Ulira Turrax TS50 DPX. After addition of the

peppermint flavouring, the mixture was mixed thoroughly for a further 15 minutes



5 granul ation yield was 600 g/h. Free-flow ng granul es were obtai ned,
loading: 8.8 % - retention: 87 %- particle size distribution (by neans of
| aser diffradiRafS-EQEsige: Mal vern 10 Master Sizer(r) MSS Longbench):
@B(x)=0.1:x=103m @B (x)=0.5:x=182m @ (x) = 0.9: x = 296 m surface oil:
0.03 % 15 - bulk density: 400 g/| Exanple 4: Beef-flavour particles 6385 g
of drinking water 20 2000 g of beta-cyek#dextrin 200 g of beef flavouring
95 g of nmethyl cellulose (MC), Methocel (r) AAM FG Dow Chem cal Conpany;
viscosity of the 2 %solution at 20C, 1 s-1 nPas: 4000 nPas 25 After

i nut o5 usi g HeTR i, TR EREIONE ks iR, MR AP BRI 7 e

m xture was digparsed for a further 40 mnutes. After the m xture had been
allowed to rest for 30 mnutes at 20C, the nethyl cellul ose was added and
honogeni sation was carried out using the Utra Turrax m xer. 30 HR

anal ogousty 1 S0EEarRr el Bt 88 w8 GRRY B AIBR ROl mRrml: 2y e
Vit o1 6200600080006 3024385000005 006 38568000800 o1 ormdd 21314
- loading: 8.8 %
- retention: 87 %
- particle size distribution (by means of laser diffraction; device: Malvern
10 Master Sizer® MSS Longbench):
Q; (x)=0.1:x=103 um
Qi (x)=0.5:x=182 ym
Q3 (x)=0.9: x =296 um
- surface oil: 0.03 %

15 bulk density: 400 g/l

Example 4: Beef-flavour particles

6385 g of drinking water
20 2000 g of beta-cyclodextrin
200 g of beef flavouring
95 g of methyl cellulose (MC), Methocel® A4M FG, Dow Chemical Company;
viscosity of the 2 % solution at 20°C, 1 s mPas: 4000 mPas

25 After addition of the cyclodextrin to water (10°C), the mixture was mixed for
3 minutes using an Ultra Turrax TS0 DPX. The beef flavouring was added and the
mixture was dispersed for a further 40 minutes. After the mixture had been allowed
to rest for 30 minutes at 20°C, the methyl] cellulose was added and homogenisation
was carried out using the Ultra Turrax mixer.

30



al pha- Cycl odext ri n660200000000000

bet a- Cycl odext ri n660002000200020002000200020002000

gama- Cycl od 5i [ & 0000000000 Car boxynet hyl cellul ose 5555550000000
(Wal ocel (r) ) Hydr oxypropyl nethyl cellul ose 00090000000
Met hocel (r) K4MFG Et hyl cel | ul o0se00006000000 Propyl cell ul ose00000700000
Hydr oxyet hyl cel | ul ose 00000090000 Tyl ose H 4000 P2 Hydr oxypr opyl
00000006000 cel | ul ose Ethyl hydroxyet hyl -89600000600 cel | ul ose

Car boxynet hyl hydr ox- 00000000090 et hyl cell ul ose

Storage and further preparation were carried out analogously to Example 1.

Examples 5 to 14

5 Compositions of spray mixtures; data relate to amounts used in grams.

5 6 7 8 9 10 11 12 13 14
Water 6200 | 6000 | 6000 | 6385 | 6385 6500 | 6500 | 6385 | 6800 | 6900
alpha-Cyclodextrin 660 2000 0 ¢ 0 0 0 0 0 0
beta-Cyclodextrin 660 0 0 2000 | 2000 | 2000 [ 2000 2000 | 2000 | 2000
gamma-Cyclodextrin 660 0 2000 0 0 0 0 0 0 0
Carboxymethyl 55 55 55 0 0 0 0 0 0 0
cellulose
(Walocel® CRT 10000
GA)
Hydroxypropylmethyl 0 0 0 90 0 0 0 0 0 0
cellulose
Methocel® K4MFG
Ethyl cellulose 0 0 0 0 60 0 0 0 0 0
Propyl cellulose 0 0 0 0 0 70 0 0 0 0
Hydroxyethyl cellulose 0 0 0 0 0 0 90 0 0 0
Tylose MH 4000 P2
Hydroxyprepyl 0 0 0 0 0 0 0 60 0 0
cellulose
Ethylhydroxyethyl 0 0 0 0 0 0 0 0 60 0
cellulose
Carboxymethylhydrox- 0 0 0 0 0 0 0 0 0 90
ethyl cellulose
Lemon oil 200 150 230 10 1 250 100 50 200 75




Lenon oi | 2001502301012501005020075 HR 368- Forei gn -26 Exanpl e 15: Conpari son
In Table 1,

i nvention ov
oxi dation stability,
better oxidation stability is due to the

vantages of the particles produced according to the

te[;hﬁ 3§g-,££;_eég%

s produced according to the prior art
5 pourability and redispersibility are clear.

The

| ow content of surface oil.

1: Cycl odextrinaccording to theaccordi ng26eaccording to particles

cont ai ni ngi nventi onEP- A 392 608DE-A 31 05 666 d-1inonene ProcedureExanpl e
si eving drying
GRS ERQARbRUousbat chwi se preparation of thepreparation
of the spray m xture, spray

bat ch conti nuous, conti nuous dryi ng, dryi ng,

PartisHes oo

2kneadi ng,
Pr ocessbat ch
of theextrusi

5

10

spraykneadi ng,
m xt ure, granul ati onm xt ure,
sinultaneousnodgranulationgrindi
Particle sizeB0T49A

Pourabi lity3
oi | 0. 049%9. 40

1, thpadyantpgeso

g soRiRet o iR E IR OB

dryi ng,

gri ndi ng,

g&ce

andsi evi ng granul ation

batch dryin
guceg@mrchgg@ the jpyrptigpover

sibjplity at4033 20C, Surface
e et ity Sty

1 on

pourability and redispersibility are clear. The better oxidation stability is due to the

low content of surface oil.

Table 1:

Cyclodextrin according to the according to according to

particles containing | invention EP-A 392 608 DE-A 31 05 666

d-limonene

Procedure Example 2 kneading, spray kneading, drying, grinding, sieving

drying

Process batchwise batchwise continuous batchwise
preparation of the preparation of the extrusion and preparation of the
spray mixture, Spray mixture, granulation mixture, batch
continuous, continuous drying, drying, batch
simultaneous no granulation grinding, batch
drying and sieving
granulation

Particle size 50 pm — 300 um 0.05 pm—5 pm 500 - 1000 pm 500 — 1000 pm

Pourability 32° 63° 52° 47°

{angle of repose)

Redispersibility at 4 0 3 3

20°C

Surface oil 0.04 % 0.40 % 2.4 % 0.19 %

Retention 86 % 74 % 92 % 86 %

Oxidation 0 3 5 3

sensitivity

(after 180 days)

The pourability was determined according to DIN ISO 4324. An angle of repose

< 30° means very good pourability, an angle of repose between 30° and 40° means

free flowability, and an angle of repose > 45° means poor flowability (see also

in terns of




sensitivity (after 180 days) 10 The pourability was determ ned according to
.DI'N | SO 4324. gg gggle of repose < 30 neans very good pourability, an angle
of repose bet I 40 means free flowability, and an angl e of repose
> 45 neans poor flowability (see al so HR 368-Foreign -27 Uhl emann, Mhrl:

W r bel schi cht spruhgranul ati on, Springer-Verlag Berlin, 2000, p. 169). The
oxi dation sensitivity was evaluated afte27storage times of one day and IS O
days 5 (storage tenperature 20C). In each case, 100 g sanples were
introduced into a 250 m plastics bottle, which was closed tightly with a

cap. After thghR/hhd, CNioﬁfl Wheé@aﬁcmgpmng@atmt ts&)ﬁﬁg&w&ugpse% %@0

evaluated in terns of odour. Evaluation  was made on-a scale of

oxi dati on odaurlp9t.o 5 (strong oxidation odour). After one day, aII the
particles of Table 1 were still in an odour-free state. 10 The

redi spersibility was tested as follows: 20 ml of water (20C) and 200 ng of

the particul pte Bafkichl nielie, RLAEEH M s SedlRAKES ARS8 df

mnute at 200 mn - usi ng magnetic stirrer ation made

scal e of50 (V(efoyagaOt@mpefaaﬁe 0eCrilhi dach Yohsd, 405 ¢ cofplestvrere Qﬂhﬁﬁ@éd& Iuhbla ty)
Particles were said to have very 15 poor redispersibility if, after
stirring, not2¥ml phetigsabatilel whichavapelopedrtightbd wilht & camt afier theapfg’éculal‘

aggl oner at es ad f after of 1.mn | ar ge
nunber of part Orgg g”ﬁa& atﬂ?g{les Yo ogeﬂ%‘f?%cin %&@p 18? 0&88%‘%5 aﬁ?ﬁl% th
pepper m nt t aghemdle én Wscife @f OF(?QQ)Q{dﬂlBﬁ oﬁJnﬁ*Y%JB'(&ﬁz{r@’&dl&éﬂﬁﬁf{fdbﬂrﬂ)ﬁ&éﬂ cles
from Exanple 3 (correspondin wt. % of flavouring) and 1.12 wt. % of
pepper m nt f|eneclayi «’ﬂbtheipnrtiClequa"alﬁlorlrwwres‘ell imooedsor-dicedtalent o a chewi ng gum
(B). FO[iOcorrpari son purposes,

The redispersibility was tested as follows: 20 ml of water (20°C) and 200 mg of the

particular particle were placed in a glass beaker and stirred for 1 minute at 200 min™

using a magnetic stirrer. Evaluation was made on a scale of 0 (very poor

redispersibility) to 5 (complete redispersibility). Particles were said to have very

15 poor redispersibility if, after stirring, not all the particles had been wetted with water,

large agglomerates had formed and/or, after a standing time of 1 minute, a large

number of particles had sunk to the bottom.

Example 16: Chewing gum with peppermint taste

20
2 wt% of peppermint flavouring/cyclodexinn particles from Example 3
(corresponding to (.18 wt.% of flavouring) and 1.12 wt.% of peppermint flavouring
in liquid form were incorporated into a chewing gum (B). For comparison purposes,
a chewing gum (A) containing 1.30 wt.% of peppermint flavouring in liquid form
25 was prepared.

Sensory time/intensity studies with a group of trained testers (12 people) showed a
significantly higher taste intensity overall with chewing gum (B) having peppermint
flavouring particles. After 15 minutes, the flavour intensity was twice as high in the
sample containing the peppermint flavouring/cyclodextrin particles.

30



a chew ng gum (A) containing 1.30 wt.% of peppermint flavouring in liquid
form 25 was_prepared., Sensory tine/intensity studies with a group of

trai ned test@sﬁoﬁf_ﬂ%pl e) showed a significantly higher taste intensity
overall with chewi ng gum (B) having peppermnt flavouring particles. After
15 mnutes, the flavour intensity was twice as high in the sanple
containing the pepperm nt flavouring/ cyd8dextrin particles. 30 HR
368-Foreign -28 10 9 8 7 6 5 4 3 2 1 01"A2510 15 x B X =
chewing tinme in mnutes

Y
o

o =~ N W b 0 N o ©
SR I

mA @B

X = chewing time in minutes
Y = intensity of peppermint flavour
A = chewing gum with liquid peppermint flavouring
5 B = chewing gum with liquid peppermint flavouring + peppermint flavouring

particles

The intensity of peppermint flavour was evaluated on a scale of 0 (no peppermint
flavour) to 10 (very strong peppermint flavour).

10
Example 17: Waffle

The limonene/cyclodextrin particles from Example 2 were added in an amount of
1.2 wt.% (corresponding to 0.1 wt.% of flavouring) to a waffle dough consisting of

15 flour, water, sugar, lecithin, salt and groundnut oil. Waffles were baked for 1 minute



Y = intensity of peppermnt flavour A = chewing gumw th |liquid pepperm nt
flavouring 5 B = chewing gumwith |iquid peppermnt flavouring + pepperm nt
flavouring 1Zhe intensity of peppernmint flavour was eval uated on a
scale of 0 (no peppermint flavour) to 10 (very strong pepperm nt flavour).
10 Exanple 17: Waffle The |inonene/cycl odextrin particles from Exanple 2
were added in an anount of 1.2 w.% (ce2?esponding to 0.1 w. % of
flavouring) to a waffle dough consisting of 15 flour, water, sugar,

| ecithin, salt and groundnut oil. WAffles were baked for 1 mnute HR

368- Forei gn -£9, af 3. ﬁ{}PeéPtz%@C.OfFo?Oc%% ah8% i ﬁg e wasdu! d

%RFIF rls

| i ronene was mcor%ora ed’i i the same concent ra oné’i ﬁgo a do havi ng t he
sane conposi tih@tporattlen Sk e/ c@¢ahtetaiondfto0d dbugsiavidiothd Ghme (chnipayitiohd) gave
a higher intensity of flavour in the case of the waffles containing

| i nonene/ cyclBWesansony gyakuatien of frash maducts (hdegioegavs & bigher patesitysefnsory
eval uation byyanal ysis, as own.dn Table 2.. Table 2: ffles.

cont ai ni ngV\affrquglslr %lot_n?o%flsﬁi q{‘aﬂ%.Wf_fﬂgs(?.OT%%\I/&II.I%IWOH%I_F‘FZWSIold\ﬁ/\ﬁpﬁéﬂam%?‘feHew?sl i qui d)
formof & cygloesieretts confaiipe 8nsbhy@ARARCE B LifiNsid, As SHRAPRIT MR S5 ppm baked
waffl e Retention on baki ng95 %38 % Li nobnene not e30 (after storage) Of

fl avour 04

Table 2:
Waffles containing Waffles containing 0.1 %
0.1 wt.% limonene in the | limonene (liquid)
form of a cyclodextrin
complex

Limonene content in the 2533 ppm 755 ppm

baked waffle

Retention on baking 95 % 38%

Limonene note 3 0

(after storage)

Off flavour 0 4

Sensory description fresh, citrus-like musty, oxidised, rancid

10 The sensory evaluation of the flavour intensity of the limonene note and the off

flavour was made after 4-months' storage at 20°C, on a scale of 0 (not perceptible) to

5 (very strong).

In the present case, retention (indicated in %) is understood as being the weight-
15 related ratio of the amount of limonene in the waffle to the amount of limonene

used.



Sensory descriptionfresh, citrus-likenusty, oxidised, rancid 10 The sensory
.eval uation Okgégggkﬁgﬁﬁﬂr intensity of the |inonene note and the off

fl avour was -nont hs' storage at 20C, on a scale of 0 (not
perceptible) to 5 (very strong). In the present case, retention (indicated
in 9% is understood as being the weight- 15 related ratio of the amount of

| i monene in the waffle to the anpbunt of-B@ronene wused. HR 358-Foreign -30
Exanpl e 18: Instant soup cis-3-Hexenol/cyclodextrin particles produced

anal ogously to Exanple 1 were added to a powder mi xture containing salt,
starch, spi C%Mgﬁsz f,ﬁ}aﬂgwg&r and dried 5 vegetables, in order to
reinforce th e. The foll ow ng advant ages are achi eved during
the m xi ng process on account of the set particle size of from 100 to 200
pm freedom fromdust, |ow risk of separation, goaod pourability. 10 During

storage, cis-2s-halkagl/cyploderdrip partigkts prqdusedaiangansly so kramplglovee pddedt r om
oxi dation, especi - C " e u A t he
particles afSt p er bg‘%g%u@ %‘% %(llzll 2%1}1@% n%ﬂ’t g%ﬁégﬁﬁ%gﬁﬁﬁgﬁ.fﬁtlé(t%egn&md/a(thﬁé;d at a

t enper at $ir e ofeg8@bles,Sn pAlLE RorediToRe thicfrdsh$taAmotOUP M xture, the conpl ex

di ssolves within a few seconds. HR 368-Foreign -31 Patent clains 1.

Fl avouring- and/or fragrance-containing cyclodextrin particles which have a
particle sizenin.the.range from 50,19 0Q pi.n and contajn.a cellul.ose ether
5 and whi ch- ate SUPSERPEebS TS Sited BirnB RARnE R e b T oF s
bed process,seWhakiglentide T B8 1006000 QAP afRlisthardns dhsomwBHsk or dQfauend t he
gas

good pourability.

10
During storage, cis-3-hexenol in the cyclodextrin complex is well protected from
oxidation, especially on account of the low content of surface oil of the particles
after production according to the invention.

15 When water at a temperature of 80°C is poured onto the instant soup mixture, the

complex dissolves within a few seconds.



outlet tenperature is from40 to 95C. 2. Cyclodextrin particles according to
claiml, characterised in that they contain 10 at |east one cellul ose ether
fromthe grodgﬁégéﬁiﬁﬁghg met hyl cel | ul ose, ethyl cellul ose,

et hyl hydroxyet hyl cel |l ul ose, propyl cellul ose, hydroxyethyl cellul ose,

hydr oxypr opyl cellul ose, hydroxypropyl nethyl cellul ose,

car boxynet hyl hydr oxyet hyl cel |l ul ose and-ad&arboxynet hyl cellul ose. 15 3.

Cycl odextrin particles according to claim1l or 2, characterised in that they
contai n carboxynethyl cellulose. 4. Cyclodextrin particles according to at

| east one of glighidEailnst © 3. characterised in that the particle size is in
the range from 100 to 300 pm 20 5. Cyclodextrin particles according to at

| east one of cIainB 1to 4, characterised in that the fluidised bed process

is fluidised ﬁﬁray %ranu 6. cl.odextrin particles according to
at | east one | AR YRUrIREy ghdgor ?’%?%F@t"é’? g cydoqdexti prticlaywhidnkayet as t he

cycl odextrin aI phapa_?lé?%ﬁ? ggexeglr%lﬁg@gg}{f Poei((gdd m r(%f an?glc%}lulose[ ether

bet a- cycl odextrin s ac east ‘one

clainms 15to 6, chamacilaEh aed)btmﬂabtmémta@rag@ﬁ»ftxaﬁé byh sfdgﬁa‘lﬁhl%d ﬂtqa@a;iﬁar
fragrance is from0.01 to 30 wt.% 30 HR 368-Foreign - Process for

the production of myedsadehareinthpgas inkitésmparewrdisnigomBOato 189&Etandrike gaf
claims 1 to 7, characterised in hat an_agueous spray m xture conprising at

| east one cyclode%??ehwnﬁ?mpgﬁ§i @Héﬂﬂ?gégﬁrlng and/ or fragrance and at

| east one cellulose ether is introduced into the single-stage fluidised bed
apparatus. 9. Process according to claim8, characterised in that the

flui di sed bed2.appaCydatextrirspaatidlesacdoriiet toethisipl, aliargéterisudah ifiei tidg\cof@in
preferably wi th continuous _operation
at least one cellulose ether from the group comprising methyl cellulose, ethyl
cellulose, ethylhydroxyethyl cellulose, propyl cellulose, hydroxyethyl
cellulose, hydroxypropyl cellulose, hydroxypropylmethyl cellulose,

carboxymethylhydroxyethyl cellulose and carboxymethyl cellulose.

15 3. Cyclodextrin particles according to claim 1 or 2, characterised in that they

contain carboxymethyl cellulose.

4, Cyclodextrin particles according to at least one of claims 1 to 3, characterised

in that the particle size is in the range from 100 to 300 pm.

20
5. Cyclodextrin particles according to at least one of claims 1 to 4, characterised
in that the fluidised bed process is fluidised bed spray granulation.
6. Cyclodextrin particles according to at least one of claims 1 to 5, characterised
25 in that they contain as the cyclodextrin alpha-, beta- or gamma-cyclodextrin,

preferably beta-cyclodextrin.

7. Cyclodextrin particles according to at least one of claims 1 to 6, characterised
in that the content of flavouring and/or fragrance is from 0.01 to 30 wt.%.
30



10 10. Process according to claim8 or 9, characterised in that nucleus
production tzg%g I%J ace in the fluidised bed device. 11. Process according
to at | east - 8 to 10, characterised in that the aqueous spray
m xture conprises from40 to 95 w. % water, from5 to 15 50 wt. %

cycl odextrin, from0.0005 to 15 wt.% fl avourings and/ or fragrances and from
0.1 to 6 wt.%cellulose ether. 12. Proce3%-according to claim 11,

characterised in that the aqueous spray mxture conprises from60 to 80
wt.%water, from15 to 30 wt.% 20 cycl odextrin, fromO0.25 to 5 w.%

tlavourings and/ g?é%e;%‘grcﬂr}ﬁ@gm%ﬂ&i&{ A exikid a%(r)t es%cﬁ&‘dh?rt‘a?a‘? l&tsth%ei- Cﬁ5

13. Fl avouri ng- ragrance-contai’ni ng cy extrin particles

have a particle sifztaimglitt€, clangerisedin that dnaqhOd3 sptapn mikcire othptiging at
car boxynmet hyl cellul ose. 14. Use of c%clodextrjn particles according to any
one of claims 1 tdeast pae cyedrxinimfat leashansrlavaringaAndfr Jrmgeanse gpd at least

commodi ti es. one cellulose ether is introduced into the single-stage fluidised bed apparatus.
5

9. Process according to claim 8, characterised in that the fluidised bed apparatus

is a fluidised bed spray granulation device, preferably with continuous

operation.

10 10.  Process according to claim 8 or 9, characterised in that nucleus production

takes place in the fluidised bed device.

11.  Process according to at least one of claims 8 to 10, characterised in that the

aqueous spray mixture comprises from 40 to 95 wt.% water, from 5 to

15 50 wt.% cyclodextrin, from 0.0005 to 15 wt.% flavourings and/or fragrances
and from 0.1 to 6 wt.% cellulose ether.

12.  Process according to claim 11, characterised in that the aqueous spray
mixture comprises from 60 to 80 wt.% water, from 15 to 30 wt.%
20 cyclodextrin, from (.25 to 5 wt.% flavourings and/or fragrances and from 0.2

to 2 wt.% cellulose ether.

13.  Flavouring- and/or fragrance-containing cyclodextrin particles which have a
particle size in the range from 50 to 1000 pm and contain carboxymethyl

25 cellulose.

14.  Use of cyclodextrin particles according to any one of claims 1 to 7 in

foodstuffs, pharmaceutical products and commodities.



