NEW CONTROLLED RELEASE ACTI VE AGENT CARRI ER The present invention rel ates
to a carrier for the controlled rel ease of active agents, a nethod of its
pr epar at iwo,208nd7is6s uses. Control |l ed rel ease fornul ati eos/Eee@openss al |y
known in the art, especially with respect to pharmaceutical formulations.
Such preparations are e.g. fornulated to dissolve slowy and rel ease a drug
over time. The advNEMACGGNTRCGLUCADRELBASEFIACTENEAGENTECARRIERpSUl es are
that they can be taken less frequently than instantrel ease formul ati ons of
the sane drug, and that they keep levels of the drug steadier in the
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10 release formulations of the same drug, and that they keep levels of the drug steadier
in the bloodstream. Sustained-release tablets are formulated so that the active
ingredient is typically embedded in a matrix of insoluble substance, such as e.g.
polyacrylic acids, so that the dissolving drug has to find its way out through the holes
in the matrix. '
15

Controlled release, however, can also mean immediate release under certain

conditions, e.g. depending on the pH or the milieu at the destination environment.

Furthermore, such formulations are often coated with polymeric substances in order
20  to ensure the release of active agent at the desired target environment. A typical
example therefor are formulations for the oral administration being coated with a
acid resistant, but alkali soluble coating, in order to ensure the passage through the
stomach without loss of the active agent, and the subsequent slow or immediate
release of the agent in the alkaline intestinal environment.
25
Controlled release formulations in the pharmaceutical field ideally are useful for

- various ways of administration, ¢.g.:

- oral application for the delivery of the agent to the intestines, where it is especially
30 important that the agent is protected against the gastric acids while it is transported
through the stomach prior to the delivery to the intestines,

- oral application for the delivery of the agent to the oral mucosa,



rel ease of the agent in the alkaline intestinal environnment. Controlled
rel ease formulations in the pharmaceutical field ideally are useful for
various vwap0nfo3adsi ni stration, e.g.: - oral applicatiorcrmpidomctissi very
of the agent to the intestines, where it is especially inportant that the
agent is protected against the gastric acids while it is transported

t hrough the stonmach prior to the delivéry to the intestines, - oral
application for the delivery of the agent to the oral nucosa,- inhalation
of the carrier for delivery of the agent to the bl ood vessels (veins)

l'i ning the nasal passages, or - dermal application of the carrier onto and
t hrough the skin. However, controlled release fornulations are al so
interesting in other fields, such as in agricultural, biological, cosnetic
or any ot her - irhghtipn af theppiricc &t dshiserywif resgient toghe biped vessels (Yrims)dinmgact i ve
agent is relegsed at a specific target environnent and is not rel eased
unless this e FWﬁﬁﬁ@ﬁ?g%sm?eached. In any of such applications, usefu

control | ed relgaseabicalbRbf 88 cahietbsto ARE thrblier thekkiawi ng requirements: (i)
retention of a sufficient quantity of active agent prior to the rel ease at

the target environnment (ii) release of a sufficient quantity of active
agent at the,target envi.ron i1 fflci - | t he
carrier pri oﬁtofw gg?fef(fn\}reolpﬁg 5‘%%&% g?@i%&g% alzehaz%t lgll?egéesﬁ % 119518%13%1&& Tullasd
in agricultural, biological, cosmetic or any other technical applications, where it is
important that the active agent is released at a specific target environment and is not

released unless this environment is reached.

10  In any of such applications, useful controlled release formulation should meet the

following requirements:

(1) retention of a sufficient quantity of active agent prior to the release at the target
environment
15 (ii) release of a sufficient quantity of active agent at the target environment, and
(i11) sufficient protection by the carrier prior to delivery and release at the target

environment so that it remains sufficiently active.

As mentioned above, this is usually achieved by complicated matrix or coating

20  formulations involving time- and cost-intensive manufacturing processes.

Thus, there is a continuous need for new carriers allowing a controlled release of an
active agent having the above-mentioned characteristics, which are easily available
and processed and thus are more favorable than the known ones, not only from an

25  economic point of view.

The above problem has been solved by a carrier for the controlled release of active
agents, comprising:

- surface-reacted natural or synthetic calcium carbonate,



environment so that it renmains sufficiently active. As nentioned above,
this is usually achieved by conplicated matrix or coating formulations
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conprising: -
one or nore active
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acid treatment and/or is supplied from an external source.

Preferred synthetic calcium carbonate is precipitated calcium carbonate comprising

aragonitic, vateritic or calcitic mineralogical crystal forms or mixtures thereof.

10

Preferably, the natural calcium carbonate is selected from the group comprising

marble, chalk, calcite, dolomite, limestone and mixtures thereof.

In a preferred embodiment, the natural or synthetic calcium carbonate is ground prior

15  to the treatment with one or more acids and carbon dioxide. The grinding step can be

carried out with any conventional grinding device such as a grinding mill known to

the skilled person.

Preferably the surface-reacted natural or synthetic calcium carbonate to be used in

20  the present invention is prepared as an aqueous suspension having a pH, measured at

20°C, of greater than 6.0, preferably greater than 6.5, more preferably greater than

7.0, even more preferably greater than 7.5.

In a preferred process for the preparation of the aqueous suspension, the natural and

25  synthetic calcium carbonate, either finely divided, such as by grinding, or not, is

suspended in water. Preferably, the slurry has a content of natural or synthetic

calcium carbonate within the range of 1 wt-% to 80 wt-%, more preferably 3 wt-% to

60 wt-%, and even more preferably 5 wt-% to 40 wt-%, based on the weight of the

shurry.



In a preferred enbodi nent, the natural or synthetic cal ciumcarbonate is
ground prior to the treatnment with one or nore acids and carbon di oxi de.
The gri ndvogostmprssan be carried out with any conventi oral/eprécodszegs devi ce
such as a grinding mll known to the skilled person. Preferably the
surface-reacted natural or synthetic cal ciumcarbonate to be used in the
present invention is prepared as an agdeous suspension having a pH,
measured at 200C, of greater than 6.0, preferably greater than 6.5, nore
preferably greater than 7.0, even nore preferably greater than 7.5. In a
preferred process for the preparation of the aqgueous suspension, the
natural and synthetic cal cium carbonate, either finely divided, such as by
grinding, or not, is suspended in water. Preferably, the slurry has a
content of natural or synthetic cal ciumcarbonate within the range of 1

w-%to 80 - % e preferahl -%to 60 w-% and .even [
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the suspension as a concentrated sol ution or a .

one or more acids can be added to the suspension as a concentrated solution or a

more diluted solution. Preferably, the molar ratio of the acid to the natural or

synthetic calcium carbonate is from 0.05 to 4, more preferably from 0.1 to 2.

10
As an alternative, it is also possible to add the acid to the water before the natural or

synthetic calcium carbonate is suspended.

In a next step, the natural or synthetic calcium carbonate is treated with carbon

15  dioxide. If a strong acid such as sulphuric acid or hydrochloric acid is used for the
acid treatment of the natural or synthetic calcium carbonate, the carbon dioxide is
automatically formed. Alternatively or additionally, the carbon dioxide can be

supplied from an external source.

20  Acid treatment and treatment with carbon dioxide can be carried out simultaneously
which is the case when a strong acid is used. It is also possible to carry out acid
treatment first, e.g. with a medium strong acid having a pK, in the range of 0 to 2.5,

followed by treatment with carbon dioxide supplied from an external source.

25  Preferably, the concentration of gaseous carbon dioxide in the suspension is, in terms
of volume, such that the ratio (volume of suspension):(volume of gaseous CO,) is

from 1:0.05 to 1:20, even more preferably 1:0.05 to 1:5.



nore diluted solution. Preferably, the nolar ratio of the acid to the
natural or synthetic calciumcarbonate is from0.05 to 4, nore preferably
from 0.1 wo 2810/08375an alternative, it is also possible tecad®ilssassd to
the water before the natural or synthetic cal cium carbonate is suspended.
In a next step, the natural or synthetic calciumcarbonate is treated with
carbon dioxide. If a strong acid such.gs sul phuric acid or hydrochloric
acid is used for the acid treatnment of the natural or synthetic cal cium
carbonate, the carbon dioxide is automatically formed. Alternatively or
additionally, the carbon di oxide can be supplied froman external source.
Acid treatnent and treatnent wth carbon di oxi de can be carried out

si mul taneously which is the case when a strong acid is used. It is also
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greater than 7.5, thereby preparing the surface-reacted natural or synthetic calcium
carbonate as an aqueous suspension having a pH of greater than 6.0, preferably
greater than 6.5, more preferably greater than 7.0, even more preferably greater than
10 7.5. If the aqueous suspension is allowed to reach equilibrium, the pH is greater than
7. A pH of greater than 6.0 can be adjusted without the addition of a base when
stirring of the aqueous suspension is continued for a sufficient time period,

preferably 1 hour to 10 hours, more preferably 1 to 5 hours.

15  Alternatively, prior to reaching equilibrium, which occurs at a pH greater than 7, the
pH of the aqueous suspension may be increased to a value greater than 6 by adding a
base subsequent to carbon dioxide treatment. Any conventional base such as sodium

hydroxide or potassium hydroxide can be used.

20  Further details about the preparation of the surface-reacted natural calcium carbonate
are disclosed in WO 00/39222 and US 2004/0020410 Al, wherein the surface-
reacted natural calcium carbonate is described as a filler for paper manufacture, the

content of these references herewith being included in the present application.

25  Similarly, surface-reacted precipitated calcium carbonate is obtained. As can be
taken in detail from unpublished European Patent Application No. 07123077,
surface-reacted precipitated calcium carbonate is obtained by contacting precipitated
calcium carbonate with H,O" ions and with anions being solubilised in an aqueous

medium and being capable of forming water-insoluble calcium salts, in an aqueous



preferably greater than 6.5, nore preferably greater than 7.0, even nore
preferably greater than 7.5, thereby preparing the surface-reacted natural
or synt hewoeomalzeisam car bonat e as an aqueous suspensi onpoaxEra@dcIbs Of
greater than 6.0, preferably greater than 6.5, nore preferably greater than
7.0, even nore preferably greater than 7.5. If the aqueous suspension is
allowed to reach equilibrium the pHig.greater than 7. A pH of greater
than 6.0 can be adjusted without the addition of a base when stirring of

t he agueous suspension is continued for a sufficient tinme period,
preferably lhour to 10 hours, nore preferably 1 to 5 hours. Alternatively,
prior to reaching equilibrium which occurs at a pH greater than 7, the pH
of the aqueous suspension may be increased to a value greater than 6 by
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relative to the solubilised calcium ions naturally generated on dissolution of
precipitated calcium carbonate by H3O' ions, where said H;O" ions are provided
solely in the form of a counterion to the anion, i.e. via the addition of the anion in the

10 form of an acid or non-calcium acid salt, and in absence of any further calcium ion or

calcium ion generating source.

Said excess solubilised calcium ions are preferably provided by the addition of a
soluble neutral or acid calcium salt, or by the addition of an acid or a neutral or acid

15 non-calcium salt which generates a soluble neutral or acid calcium salt in situ.

Said H;O' ions may be provided by the addition of an acid or an acid salt of said
anion, or the addition of an acid or an acid salt which simultaneously serves to
provide all or part of said excess solubilised calcium ions.
20
In a preferred embodiment of the preparation of the surface-reacted natural or
synthetic calcium carbonate, the natural or synthetic calcium carbonate is reacted
with the acid and/or the carbon dioxide in the presence of at least one compound
selected from the group consisting of silicate, silica, aluminium hydroxide, earth
25  alkali aluminate such as sodium or potassium aluminate, magnesium oxide, or
mixtures thereof. Preferably, the at least one silicate is selected from an aluminium
silicate, a calcium silicate, or an earth alkali metal silicate. These components can be
added to an aqueous suspension comprising the natural or synthetic calcium

carbonate before adding the acid and/or carbon dioxide.



cal ci um carbonate with H O+ ions and with anions being solubilised in an
aqueous nedi um and bei ng capabl e of form ng water-insoluble calciumsalts,
in an aguweousivadism to forma slurry of surface-react edppraEp@vlosdcss!

cal cium carbonate, wherein said surface-reacted precipitated cal cium
carbonate conprises an insoluble, at least partially crystalline calcium
salt of said anion forned on the surfage of at |east part of the

preci pitated cal cium carbonate. Said sol ubilised calciumions correspond to
an excess of solubilised calciumions relative to the solubilised calcium
ions naturally generated on dissolution of precipitated cal cium carbonate
by H30O+ ions, where said H30O+ ions are provided solely in the formof a
counterion to the anion, i.e. via the addition of the anion in the form of
an acid or non-calciumacid salt, and in absence of any further calciumion
or calciumion generating source. Said excess solubilised calciumions are
pref erabl y pA&Jtvmd@’eﬁimﬁh@ pilicatd @nd/poyilied and/eylypingim dydioaidegpd/ge partic al ci um
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synt hetic cal Cium car onat natural or synthetic ca m car bonate is
react ed calcium carbonate in the presence of at least one silicate and/or silica and/or

aluminium hydroxide and/or earth alkali aluminate component(s) are disclosed in
WO 2004/083316, the content of this reference herewith being included in the

10 present application.

The surface-reacted natural or synthetic calcium carbonate can be kept in suspension,
optionally further stabilised by a dispersant. Conventional dispersants known to the
skilled person can be used. A preferred dispersant is polyacrylic acid.

15
Alternatively, the aqueous suspension described above can be dried, thereby
obtaining the solid (i.e. dry or containing as little water that it is not in a fluid form)
surface-reacted natural or synthetic calctum carbonate in the form of granules or a
powder.

20
In a preferred embodiment, the surface-reacted natural or synthetic calcium
carbonate has a specific surface area of from 5 m?/g to 200 m*/g, more preferably 20
m*/g to 80 m*/g and even more preferably 30 m*/g to 60 m*/g, measured using
nitrogen and the BET method according to ISO 9277.

25
Furthermore, it is preferred that the surface-reacted natural or synthetic calcium
carbonate has a weight median grain diameter of from 0.1 to 50 um, more preferably
from 0.5 to 25 um, especially from 0.8 to 20 pm, most preferably from 1 to 10 pm,

measured according to the sedimentation method. The sedimentation method is an



with the acid and/or the carbon dioxide in the presence of at |east one
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is selected froman alum niumsilicate, a calciumsilicate, or an earth

al kali metal silicate. These conponentg.can be added to an aqueous
suspensi on conprising the natural or synthetic cal cium carbonate before
addi ng the acid and/or carbon dioxide.Aternatively, the silicate and/or
silica and/or alum nium hydroxide and/or earth alkali alum nate and/or
magnesi um oxi de conponent (s) can be added to the agueous suspension of
natural or synthetic cal cium carbonate while the reaction of natural or
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In a preferred embodiment, the surface-reacted natural or synthetic calcium
carbonate has a specific surface area within the range of 5 to 200 m*/g and a weight
10  median grain diameter within the range of 0.1 to 50 pm. More preferably, the
specific surface area is within the range of 20 to 80 m?*/g and the weight median grain
diameter is within the range of 0.5 to 25 um. Even more preferably, the specific
surface area is within the range of 30 to 60 m*/g and the weight median grain
diameter is within the range of 0.7 to 7 um.
15
The surface reacted calcium carrier is capable of associating and transporting an
active agent. The association preferably is an adsorption onto the surface of the
surface-reacted calcium carbonate particles, be it the outer or the inner surface of the
particles or an absorption into the particles, which is possible due to their porosity.
20
In this respect, it is believed that because of the intra and interpore structure of the
surface reacted calcium carbonate, this material is a superior agent to deliver
previously ad/absorbed materials over time relative to common materials having
similar specific surface areas.
25
Thus, the ad/absorption characteristics can be controlled by the pore size and/or pore

volume and/or surface area for a given agent.



obtaining the solid (i.e. dry or containing as little water that it is not
ina fluid form surface-reacted natural or synthetic cal ciumcarbonate in
t he formwbd 2groasumises or a powder. In a preferred enbodi wemtEP2600862633
surface-reacted natural or synthetic cal cium carbonate has a specific
surface area of from5 n2/g to 200 n2/g, nore preferably 20 n2/g to 80 nR/g
and even nore preferably 30 n2/g to 609unR/ g, neasured using nitrogen and
the BET net hod according to | SO 9277. Furthernore, it is preferred that the
surface-reacted natural or synthetic cal cium carbonate has a wei ght nedi an
grain diameter of from0.1 to 50 mm nore preferably from0.5 to 25 mm
especially from0.8 to 20 nm nost preferably from1 to 10 nm neasured
according to the sedinentation nethod. The sedinentation nethod is
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diameters greater than this diameter is the pore volume associated with the inter-

particle pores. The total pore volume minus this inter particle pore volume gives the

intra particle pore volume from which the intra particle porosity can be calculated,
10 preferably as a fraction of the solid material volume, as described in Transport in

Porous Media (2006) 63: 239-259.

Thus, the intra-particle porosity determined as the pore volume per unit particle
volume is within the range of from 20 vol.-% to 99 vol.-%, preferably from 30 vol.-

15 % to 70 vol.-%, more preferably from 40 vol.-% to 60 vol.-%, e.g. 50 vol.-%.

As already mentioned ad/absorption and release of the active agent is essentially
controlled by the pore size, which preferably is in a range of from 10 to 100 nm,
more preferably in a range of between 20 and 80 nm, especially from 30 to 70 nm,

20 e.g 50nm.

Thus, generally, any agent fitting into the intra- and/or inter particle pores of the
surface-reacted calcium carbonate carrier is suitable to be transported by the surface-
reacted calcium carbonate carriers according to the invention.

25
Within these ranges any active agent, be it for the transport in or into the human or
animal body, in agricultural or any other applications, can be useful in the present

invention, e.g. agents selected from the group comprising pharmaceutically,



specific surface area is within the range of 20 to 80 n2/g and the wei ght
medi an grain dianmeter is within the range of 0.5 to 25 mm Even nore

pr ef er ablwo 20fv3speci fic surface area is within the rangeraPr289/06%360 n2/ g
and the weight nmedian grain diameter is within the range of 0.7 to 7 mm
The surface reacted calciumcarrier is capable of associating and
transporting an active agent. The assothation preferably is an adsorption
onto the surface of the surface-reacted cal cium carbonate particles, be it
the outer or the inner surface of the particles or an absorption into the
particles, which is possible due to their porosity. In this respect, it is
beli eved that because of the intra and interpore structure of the surface
reacted cal cium carbonate, this material is a superior agent to deliver
previously abibhiiailbeshsmetieillyaksvosghts) sdvated akaidts veflhwringnrmeds,Md@ddsal s
having sim |l ar specific surface areas, Thus, the ad/absorption
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and/ or surface area for a given agent.Preferably, the surface-reacted
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intra and inter-particle pore volunes can be separated.” The pore vol une at
as hydrolytic binders, anti-dusting oils, and o-phenylphenol and Bronopol can be

used.

10 An especially interesting group of active agents are anticarcinogens, as cancer cells

are acidic, and this acidity assists the release of the anticarcinogen at the cancer cells.

If the target environment is the human or animal body, the carriers having an active
agent associated therewith according to the invention can be administered directly
15  viathe oral way, via inhalation, and via the dermal tissue as mentioned above. They
can even be administered via injection to the body, e.g. intravenously or
subcutaneously. If sufficient agent is delivered to the target environment, the present

invention may even provide an alternate route to providing agents via vaccination.

20 In a preferred embodiment the surface-reacted calcium carbonate carrier may be
combined with one or several further carrier materials, such as for example a

chewing gum or tooth paste formulation as regards the oral administration.

Thus, in a preferred embodiment, a tooth paste comprising surface-reacted calcium

25  carbonate as a carrier of, e.g. triclosan, or flavoring agents can be provided.

In the case where the active agent is to be transported into the intestines, the carrier

having the active agent associated therewith can be formulated into common



di aneters greater than this diameter is the pore volunme associated with the
interparticle pores. The total pore volune mnus this inter particle pore
vol unme giweotina7isatra particle pore volune from which the/Eppémvacasticl e
porosity can be calculated, preferably as a fraction of the solid materi al
vol une, as described in Transport in Porous Media (2006) 63: 239-259. Thus,
the intra-particle porosity determ nedips the pore volune per unit particle
volune is within the range of from20 vol.-%to 99 vol.-% preferably from
30 vol.- %to 70 vol.-% nore preferably from40 vol.-%to 60 vol.-% e.qg.
50 vol.-% As already nentioned ad/ absorption and rel ease of the active
agent is essentially controlled by the pore size, which preferably is in a
range of from10 to 100 nm nore preferably in a range of between 20 and 80
nm especi al f3leditQPoEulitRné Quéids El-Based Qapidiles ThikSas vIRARK adpsilles,ambietdgent
fitting into the intra-_and/or inter particle pores of the surface-reacted
cal ci um car besanearhtheilike. i s suitable to be transported by the
surfacereacted cal cium carbonate carriers according to the invention.
Wthin these ranges any active agent, be it for the transport in or into

t he human or Inathe 6®de dfadhlation applidativhd, thieadanter mnyboidminapplth,cag.i ons, can be
useful in the present invention, e.g. agents seI?cted fromthe group
conprisi ny phafstaaEn femplajon, taaqn@@?rgag pﬁ%ml@sw¥ R AP agentsa s OJGONE s,

scented ageng§,.Qh.dsliAdQdih P dedteiif sulll RClifl&RncREPEASIARS. OF herbicides, and

di si nfecting agents.

Dermal application may be formulated e.g. into a cosmetic formulation which may
be applied to the skin or hair. Generally any kind of cosmetic formulations are

10 suitable such as patches, soaps, creams such as skin creams and sunscreens,
foundations, hair care products, perfumes, powders such as foot powders or facial
powders, lipsticks, deodorants, or bath additives, e.g. in the form of bath bombs or
bath tablets, wherein natural oils such as peppermint oil or amaranth oil may be
incorporated.

15
Also, it is possible to use the surface-reacted calcium carbonate suspended in oils
such as mineral oil fractions or vegetable oils such as jojoba oil or in alcohols such as

ethyl alcohol.

20  As can be seen from the above the surface-reacted calcium carbonate carrier is useful

to transport various agents associated therewith.

There are, however, some limitations, which therefore are excluded from the subject-
matter of the present invention. Thus, agents reacting with the surface-reacted

25  calcium carbonate such as acidic agents sometimes are not suitable to be transported
with the surface-reacted calcium carbonate. On the other hand, even acidic agents
may be advantageously used, e.g., if the calcium salt of the acidic agent is required or
beneficial. A certain level of acidity can also enhance adsorption to the surface of the

carrier.



For exanple, active agents such as those selected fromthe group conprising
triclosan, anticarcinogens, |inonene, peppermnt, surfactants |ike

def oaner syoaniesftseners, nmineral oils, silicone, wetti ngcagens®,06wax,
paraffin, hydrolytic agents such as hydrol ytic binders, anti-dusting oils,
and o- phenyl phenol and Bronopol can be used. An especially interesting
group of active agents are anticarci nogens, as cancer cells are acidic, and
this acidity assists the rel ease of the anticarcinogen at the cancer cells.
If the target environnment is the human or ani mal body, the carriers having
an active agent associated therewith according to the invention can be

adm nistered directly via the oral way, via inhalation, and via the dermal
ti ssue as nentioned above. They can even be admi nistered via injection to
the body, e.g. intravenously or subcutaneously. If sufficient agent is
delivered to the target envirgnnment, the present invention pay even provi de

an al t er nat eThodeliverompshgyisa, ﬁél%é&@Wa@ﬁoa’t@&(ﬁflﬂﬁﬁa‘tgeéhom? ﬁnﬂobm& red
embodi ment theeaur B8 gﬁﬁﬁﬁ edpsalicls eﬁaﬁfﬂfsfeﬁ of BhE bp§ev@e¥opﬁe00ﬂb' ned

with one or severé% er carrier erla such as for exanple a

chew ng gun1ﬁmmumqphaﬁaﬁhﬂmfornulatlon as regards the oral admnistration
Thus, in a preferred enbodi nent, a tooth paste conprising surface-reacted
cal ci um carbonate as a carrier of, e.g. triclosan, or flavoring agents can

be provided. In lﬂgdl%%n%%ﬂam@?o@ac&marﬁgeegcob& BRyREmidAdeBer ted into

the intestines, carrier
surface-reacted calcium carbonate particles (slow, continuous release)

2. by diffusion out of discrete particles of surface-reacted calcium carbonate
particles, be it in the form of a powder or a suspension {(medium slow,

10 continuous release)

3. by destruction of the tablet or a similar macroscopic body formed out of
surface-reacted calcium carbonate particles, for example by application of a
mechanical force on the tablet (chewing)(release first slow, then medium
slow)

15 4. A special case is given by the situation when the surface-reacted calcium
tablet is loaded with a hydrophobic agent such as an oil and the tablet is then
immersed in a polar fluid such as water. There is a rapid disintegration
observed due to the invading pressure of the water.

5. By destruction of the surface-reacted calcium particle structure itself

20 Destruction could take place (fast, localized release as soon as particle

structure decays);

The association, i.e. ad/absorption of the agent onto and/or into the surface-reacted
calcium carbonate carrier is generally effected by contacting the surface reacted

25  calcium carbonate with a solution or suspension of the active agent in a suitable
medium, which is preferably water, but can generally be any mediuvm. However, if
the medium is acidic, it needs to be weaker than the acid that formed the reacted
surface salt and in dilute form. Then it can be exposed to a low pH for a limited time

at least.



havi ng the active agent associated therewith can be fornulated into
commongal eni cal formul ati ons such as oil-based capsul es such as vitamn
capsul es,woabloazsisscreans and the like. In the case of ipohalraddoos2e33
applications, the carrier may be conbined with, e.g. a nasal spray

formul ation, transporting pharnmaceutically active agents, or odorous
substances including scented oils suchias |inonene or pepperm nt. Dernal
application nmay be formulated e.g. into a cosnetic fornulati on which nay be
applied to the skin or hair. Generally any kind of cosnetic formul ations
are suitable such as patches, soaps, creans such as skin creans and
sunscreens, foundations, hair care products, perfunes, powders such as foot
powders or facial powders, |ipsticks, deodorants, or bath additives, e.qg.
in the formof bath bonbs or bath tablets, wherein natural oils such as

peppermnt oil or amaranth oi|l may be incorpqorated. Also, i} is _possible to
use the surf HeptisniEpess BaPwilaserearshere BnsaRBRg &Y b5 18 iﬂPes%OgB(ﬂf aéébsl?ﬁ ner al

oil fracti On?r B%Svdeef%fngﬂ LgeOhL ?ss%gxﬁﬁ%@ﬁ cjoﬁ'l;ygé?t i@islepaQ ted Bof hORQLRs such as

et hyl al coho can be seen fromthe abo e surface-reacted cal ci um
car bonat e caltigiidr salstioms@fsuspensiot reag dydiltraticar, odispteogielly driessoci at ed
therewith, There are, however, sone limtations, which therefore are

excl uded ¥rom the subj ectmatter of the present invention. Thus, agents

reacting wit b REuRHMEIARRA kRAG 108 Gowder is applied directly or combined with a second

carrier as described above, such as a cream, a tablet, capsule or any other galenical

form as described above according to methods well-known in the art.

10  With respect to the drying of the surface reacted calcium carbonate, it is preferred to

apply a well controlled drying method, such as gentle spray drying or oven-drying.

The following figures, examples and tests will illustrate the present invention, but are

not intended to limit the invention in anyway.

15
Description of the figures:
Figure 1 shows a SEM image of surface-reacted calcium carbonate useful in the
present invention
20
Figure 2 shows an apparatus designed and suitable for making surface-reacted
calcium carbonate tablets from wet suspensions.
Figure 3 shows a schematic cross-section of a die used for compacting powders.
25

Figure 4 shows a graph illustrating the release characteristics of a carrier according to

the invention and a comparative sample.



cal cium carbonate such as acidic agents sonetines are not suitable to be
transported with the surface-reacted cal ci um carbonate. On the other hand,
even aci dvo apgaits3nay be advant ageously used, e.g., ifpChaEreabosiéas salt of
the acidic agent is required or beneficial. A certain |evel of acidity can
al so enhance adsorption to the surface of the carrier. The delivery

mechani sm foll ow ng ab/adsorption of-the agent onto and/or into the
surface-reacted cal cium carbonate is essentially based on one or several of
the follow ng nmechanisns: 1. by diffusion out of tablet or a simlar

macr oscopi ¢ body forned out of surface-reacted cal cium carbonate particles
(slow, continuous release) 2. by diffusion out of discrete particles of
surface-reacted cal cium carbonate particles, be it in the formof a powder
or a suspensiRird IRBwWR Ehshil luseiingbOsIst s Rldaarede dfechyf suefate-tredtedn of the
tablet or a simlar macroscopic b_o§y formed out of surface-reacted cal cium
carbonat e pasal¢ivmesgrbonate coxpasdeviycoamypniat sdeiumrcagboRa®hani cal force on
the tablet (chewi ng)(release first slow, then nmediumslow) 4. A special
case is given by the situation when the surface-reacted calciumtablet is

| oaded with Exﬁyy.?[e@phobi c agent such as an oil and the tablet is then
imrersedsin a polar fluid such as water. There is a rapid disintegration

Example 1: Release characteristics
For comparing the release characteristics of the carrier according to the invention a
tablet of surface reacted calcium carbonate was formed, as well as of a silica

10  reference product featuring a similar high surface area as the surface-reacted calcium

carbonate.

Preparation of surface-reacted calcium carbonate

15  The surface-reacted calcium carbonate was prepared in a 100 litre ESCO-reactor.

8000 g of dry natural calcium carbonate having a d50 of 0.7 pm (Sedigraph) (64 wt.-
% < 1 um) was filled into the vessel. Then water was added until a solids content of
10 wt.-% was obtained. The resulting slurry was heated to 70 °C, then 3733 g of

20  phosphoric acid ( = 35 wt.-% dry/dry) was added during 90 minutes at a solids
content of 75 wt.-%, under stirring with an anchor stirrer at 50 rpm and a disc stirrer
at 2000 rpm. 30 minutes after the completion of the addition the temperature was

decreased and the slurry upconcentrated in a filter press.



observed due to the invading pressure of the water. 5. By destruction of
the surface-reacted calciumparticle structure itself Destruction could

t ake pl aowo(2bhreisy7sBocal i zed rel ease as soon as parti cl epstrmpedogneedecays) ;
The association, i.e. ad/absorption of the agent onto and/or into the
surface-reacted cal cium carbonate carrier is generally effected by
contacting the surface reacted cal ci umsgarbonate with a solution or
suspensi on of the active agent in a suitable nedium which is preferably
wat er, but can generally be any medium However, if the nmediumis acidic,

it needs to be weaker than the acid that forned the reacted surface salt
and in dilute form Then it can be exposed to a low pH for alimted tine
at |l east.For this purpose, the surface-reacted cal cium carbonate nay be in
the formof a tablet or powder, which after the association is conpleted is
separated fromthe excess liquid, solution or suspension,_ e.g. by
filtration, &hesuskce-oergiadicalpiym garbyppde ﬂ@ﬁunﬁhm@llpwmamlﬂlﬁ% or powder is
applied directly i i . e ricgr. _as described above, such
as a cream a fabf%?ﬁggg%gﬁﬂgﬁ%ﬂggg%é%g%%ﬁgg )éﬁﬁéé form as descri bed
above accordi ng toroedike de-faelstmitnmids dan bt fekeAfifom Mgdrb 1r espect to the
drying of the surface reacted cal cium carbonate, it is preferred to apply a
wel | contY ol | ed @ phled 7we2od, such as gentle spray drying or oven-drying.

The follow ng fi %éﬁ%ﬁﬁc‘%ﬁﬁﬁ@é §3, Meésﬁ?‘édsof’ﬁ]ﬁ: &d Ilmel/gt rate the present

i nvention, but are

Preparation of surface-reacted calcium carbonate tablets

10 The tablet was made from a suspension of surface-reacted calcium carbonate having
a solids content of 30 wt-% + 5 wt.-%. The tablets were formed by applying a
constant pressure to the suspension for several minutes, typically 1-10 min, such that
water is released by filtration through a fine 0.025 pum filter membrane resulting in a
compacted tablet of the surface-reacted calcium carbonate. The apparatus used is

15  illustrated in figure 2. It is further described in: Ridgway, C. J., Gane, P. A. C. and
Schoelkopf, J., "Modified Calcium Carbonate Coatings with Rapid Absorption and
Extensive Liquid Uptake Capacity”, Colloids and Surfaces A, 236(1-3), 2004, p. 91-
102.

20  The tablets were removed from the apparatus and dried in an oven at 80°C for 24

hours.

Preparation of reference tablets

25  The silicates used as a reference were products available under the tradename
GASIL® HP39 and P101 available from INEOS Silicas and had the following

characteristics:



not intended to limt the invention in anyway. Description of the figures:
Figure 1 shows a SEMimge of surface-reacted cal ci um carbonate useful in

t he presewd 200rwmBmsson Fi gure 2 shows an apparat us desi gired/mepehomsicsabl e for
maki ng surface-reacted cal cium carbonate tablets from wet suspensions.
Figure 3 shows a schematic cross-section of a die used for conpacting

powders. Figure 4 shows a graph illusti@ting the rel ease characteristics of
a carrier according to the invention and a conparative sanple.Figure 5
shows a graph illustrating the sustained rel ease effect of surface-treated

cal ci um carbonate conpared wi th conventional cal cium carbonate Exanpl es:
Exanple 1 : Rel ease characteristics For conparing the rel ease
characteristics of the carrier according to the invention a tablet of

surface reacted cal ci um car bonatteasa® HeomreGAsas®webl hs of a silica
reference product featuring a gimilar highisurface arep as the

sur f ace- r eact ecPQiaV@]lumﬁ car boncttle8 mF‘gepar al ildrmbg surfpace-reacted cal ci um
carbonat e The sprface L,L €0 ¢ rumcarophate was—prepar ed ina 100 litre
ESCO- r eact or. %§E§ ]%¥u°?§mﬁat3pgﬂﬂgalciurlggﬁﬁ%nate naving a d50 of 0.7
mm ( Sedi gr aph)

Oil absorptlon 280 /100 g 200 2/100 g
pH 7.0 7.0
SSA (BET) 260 m'/g 363 m/g

The silicate powders were formed into tablets in the form of blocks by a dry

compaction method as follows:

5  For the preparation of the pigment blocks a cylindrical hardened steel die attached to
a base plate with a single acting upper piston was used which is suitable for a wide
range of particle sizes, chemistries and morphologies. The die is divisible into two
parts to aid removal of the compacted pigment sample and the walls of the die are
protected with a strip of plastic film to prevent sticking of the powder to the wall and

10 to reduce edge friction (Fig. 3).

Further details of the method for producing such kind of tablet blocks can be taken
e.g. from Pennanen M., “Methods for producing and testing tablets of dry pigments
and coating colors”, Research report, Abo Akademi, Turku and OMYA, Oftringen,

15 1996; Ridgway C. J., Ridgway K., Matthews G. P., “Modelling of the void space of
tablets compacted over a range of pressures”, J. Pharm. Pharmacol. 49, (1997), p.
377; and: Gane, P. A. C., Schoelkopf, J., Spielmann, D. C., Matthews, G. P.,
Ridgway, C. J., "Fluid Transport into Porous Coating Structures: Some Novel
Findings", Tappi Journal, 83(5), 2000, p. 77-78.

20

Association of active agent

The surface-reacted calcium carbonate tablets, which were previously ground to a

cubic shape, as well as the silicate blocks were placed in dishes. Limonene (pure or



%<1 nm) was filled into the vessel. Then water was added until a solids
content of 10 wt.-% was obtained. The resulting slurry was heated to 70
0C5t hen 3W820p/mf7sphosphoric acid ( =35 wt.-%dry/dry) weas/eedeederasi ng 90
m nutes at a solids content of 75 w.-% under stirring with an anchor
stirrer at 50 rpmand a disc stirrer at 2000 rpm 30 mnutes after the
conpletion of the addition the tenperajpure was decreased and the slurry
upconcentrated in a filter press. The surface-reacted cal ci um carbonate used
in the followi ng exanple had a nunber nean particle size dso (Sedigraph) of
3 mMma rose-like surface structure as can be taken fromfigure 1 - apH

of 7.5 to 9.5 - a specific surface area as neasured by BET: 60 n2/g
Preparation of surface-reacted cal ciumcarbonate tablets The tabl et was

made from a sugpsidsiaerpivasiddedtethe dabteshct aha ithoros stdfarabethiaslag a sol i ds
content of 30 w-%. 5 w.-%_ The tablets were fornmed by applying a constant
pressure t o fqai’éal%ﬂéﬁ%ﬁa@fﬁmlbﬂlf §allpaiing any aipindhe tablgty logieape ps XIGIOF?FIPP Ssuch

t hat water sed by filtration through a fine 0.025 mmfilter

menbr ane resu tlng in a conpacted tablet of the surface-reacted cal ci um
carbonate. The apparatus used is illustrated in figure 2. It |s further
described_in; Ri dgwa C.J., ne, P. A C. and Schoel kopf, "Modi fied
Cal ¢i um Car b¥ERE PP%@YWM%F@%M?&B%%@M%% gl 8 OE.%ﬁﬁl d

Upt ake Capacifelurfal®lol BledSinaNthd b SRR whtedd3hd 1itlone®004, p. 91-

The tablets were removed from the dish and allowed to stand in an open environment
under standard temperature and pressure conditions until limonene could not be

10 detected by smelling any more (for up to 350 hours). At this point, the tablets were
placed in a closed jar and heated in order to analyze the weight of remaining

limonene.

In all cases, surface reacted calcium carbonate provided for a slower release of

15  limonene than silica (Fig. 4; The percentages given refer to wt.-% limonene in ethyl
alcohol; W449 refers to limonene loaded surface reacted calcium carbonate
according to the invention, D 304 refers to limonene loaded HP 39 silicate; D 297

refers to limonene loaded P101 silicate as described above).

20  The quantification was carried out by gas chromatography in a HS TurboMatrix 40
Trap Perkin Elmer using the following parameters:
Temp. Mode: Oven 90°C, Needle 100°C, Transfer 110°C, Trap Low 40°C, Trap
High 280°C
Timing: Thermo 20.0 min, Delay: 0.8 min, Pressurize 1.0 min, Dry Purge 5.0 min,
25  Desorb. 0.1 min, Trap Hold 5.0 min
Column: 101 kPa, Vial: 101 kPa, Desorb: 101 kPa GC Method AutoSystem XL
Perkin Elmer
Column: Optima 5 MS 1.0 um, 50m * 0.32 mm, Macherey-Nagel Injector 130°C,
Split on



102. The tablets were renoved fromthe apparatus and dried in an oven at
8Q0C for 24 hours. Preparation of reference tablets The silicates used as a
r ef er encewpnm/@reduct s avail abl e under the tradenane GRBIriEpr)ooldFPE93 and
PlA available fromINECS Silicas and had the follow ng characteristics: The
silicate powders were forned into tablets in the formof blocks by a dry
conpaction nethod as follows: For the.pgeparation of the pignment blocks a
cylindrical hardened steel die attached to a base plate with a single
acting upper piston was used which is suitable for a wide range of particle
sizes, chem stries and norphol ogies. The die is divisible into two parts to
aid renoval of the conpacted pignent sanple and the walls of the die are
protected with a strip of plastic filmto prevent sticking of the powder to

the wal | andTempr esorcel . oage, f0°Cehin0 206*@0.03hin Further details of the
met hod for produ0|g% such kind of tablet blocks can be taken e.g. from
Pennanen M , PregmudigidkPror produci ng and testing tablets of dry pignents and

coating colo , Abo Akadem , Turku and OWA, O tringen,
1996: Ri dg waf‘/ﬁS uF RS %‘%ﬁ%& Matthews G P., "Modelling of the void
space of tabS@N&ndmmnatEadnover a range of pressures”, J. Pharm Pharnacol
49, ( 19979 : 19
ull Scan 25 to 300 (EI+)

Calibration: 0.0200 g Limonene / 100 ml EtOH

0.0517 g Limonene / 50 m]l EtOH

0.1050 g Limonene / 50 ml EtOH

0.2394 g Limonene/ 50 ml EtOH

10 0.7597 g Limonene / 50 ml EtOH
0.5 pl injected in a HS vial (0.100 pg/0.517 pg/ 1.050 ng/2.394 ng/ 7.597 g

Limonene)

Korrelation r*: 0.9994
15 Example 2: Transport and release of oily substances in an aqueous environment

For illustrating the properties of the carrier according to the present invention with
respect to the transport and release of oily substances in an aqueous environment,
bath bombs and bath tablets were produced with surface-reacted calcium carbonate
20 saturated with scents (natural oils) such as amaranth as well as peppermint oil. The
bath bombs or bath tablets were dropped into water at a temperature of 37 °C in

order to extract and evaluate the released oil.

1. Bath bombs
25  a) Material
- Surface-reacted calcium carbonate: prepared as described under Example 1 above
- Natural oil: Amaranth oil
- Additives:  Citric acid

Sodium bicarbonate



377, and: Gane, P. A. C, Schoel kopf, J., Spielmann, D. C, Mutthews, G
P., Ridgway, C. J., "Fluid Transport into Porous Coating Structures: Sone
Novel Fi nslongsa377Bappi Journal, 83(5), 2000, p. 77-78. AsSEPRENI0613DT
active agent The surface-reacted cal cium carbonate tablets, which were
previously ground to a cubic shape, as well as the silicate bl ocks were

pl aced in dishes. Linonene (pure orin-apcohol/water) was added to the

di shes such that the top surfaces of the tablets renmained in contact with
air (allowing any air in the tablets to escape as |inonene is absorbed).
Wetting continued for an additional 12 hours follow ng the visual
observation that the surfaces of the cubes and bl ocks are wetted by the

| i monene. The tablets were renmoved fromthe dish and allowed to stand in an
open environment under Hatamdéisdwiterpaelahasel and pressure conditions until

| i ronene could not be detected by snelling any nore (for up to 350 hours).
At this point, the tabp@kﬁrﬂﬁﬁﬁnémﬁgﬁPq #14hosed jar and heated in order
to anal yze the wei ght ﬁ@ﬁ% i |l i ronene. In all cases, surface reacted
cal ci um car bonat e prov?%%% ofﬁggglomer rel ease of |inmonene than silica
(Fig. 4, The percent agEsodyolaing gilleswv to wt-% | i nonene in ethyl al cohol
W49 refers tao hjnnnene | oaded surface reacted cal ci um carbonate accordi ng
to the invent P8entH 308 158f8Fs to |inonene | oaded HP 39 silicate; D 297

b) Compositions

Sample 1 Sample 2 Sample 3
Citric acid 100.123 g 100.102 g 100250 g
Sodium 200.037 g 200.245¢g 200.030g
| bicarbonate
Colour 3 drops colour | 5 drops colour | 0.016 g
red brown
Witch hazel approx. 2.5 to 3| approx. 2 to 2212 ¢
water g 25¢g
Surface-reacted 30.056g
calcium
carbonate
Oil Amaranth Amaranth Amaranth
9.9599 g
Surface-reacted | 12.304 g 204053 g
calcium (of 7.7 g (of 1732 ¢
carbonate surface-reacted surface-reacted
saturated with | calcium calcium
oil carbonate carbonate
saturated with saturated with
5.55 goil ) 5.36g oil)
Calculated 1.8 wt-% 2.9 wt-% 1.7 wt-%
content of oil

¢) Preparation of the bath bombs

10
Citric acid and sodium bicarbonate were provided and well blended manually in a
mortar. The colour solutions were added and well mixed. Subsequently, the given
amounts of surface-reacted calcium carbonate and amaranth oil were added, either by

adding the surface-reacted calcium carbonate saturated with the amaranth oil and



refers to Iinonene |oaded PIA silicate as descri bed above). The
quantification was carried out by gas chromatography in a HS TurboMatrix 40
Trap Per kwo 26domsr7sasi ng the fol |l owi ng paraneters: Tenp. pilnd®2000061%39C0C
Needl e 100C, Transfer 1100C, Trap Low 400C, Trap H gh 2800C Ti m ng: Therno
20.0 min, Delay: 0.8 mn, Pressurize 1.0 min, Dry Purge 5.0 mn, Desorb.
0.1 min, Trap Hold 5.0 mn Colum: 10l1pkPa, Vial: 101 kPa, Desorb: 101 kPa
GC Met hod Aut oSystem XL Perkin Elnmer Colum: Optima 5 M5 1.0 mm 50m 0. 32
nm Macherey- Nagel Injector 1300C, Split onTenp.: 1300C 1.0 mn, 10Cmn to
220 C 0.0 mn Pressure: 70 kPa M5 Turbo Mass Perkin El nmer Solvent Delay 4.5
mn Full Scan 25 to 300 (ElI+) Calibration: 0.0200 g Linonene / 100 m EtOH
0.0517 g Linonene / 50 mM EtOH 0.1050 g Linmonene / 50 mM EtCH 0.2394 ¢

Li nonene/  50mahudiy/Q#1l mixed (sample 1 and 3), or by adding the components separately
(sample 2). Onto these batches witch hazel was sprayed (with a squirt bottle) while
stirring manually. As soon as the batch sticks together upon squishing, potions of the

bulk are put into a conventional aluminium form.

Any one of the resulting bombs was dried over night at room temperature. Then,
each bomb was put into a 2000 m] beaker filled with 1000 ml tap water at approx. 37
°C.

10 After the resulting suspension (amaranth) had cooled down to less than 30 °C (in
approx. 30 to 40 min.), the whole contents were extracted with heptane in a

separation funnel.

The water phase (pH 6.6 + 0.2) was discarded; the oil/solvent phase was filled into a
15 50 ml brown glass bottle and analyzed by determining the weight after evaporation
of the solvent. The appearance of the solvent phases is turbid, milky white for the

amaranth sample.

d) Results and discussion

20
Weight Calculated | Calculated | Content Content
bath bomb | oil content | oil content | recovered | recovered
in wt-% in mg in mg in wt-%
Sample la | 24.2545 ¢ . 437 mg 344 mg 78.8 wt-%
Sample 1b | 12.5365 g 1.8 wt-% 226 mg 180 mg 79.8 wt-%
Sample2a | 274791 g o 797 mg 356 mg 44.7 wt-%
Sample 2b | 311058 ¢ | 29W% [T o00mg | 322mg | 35.7 wi-%
It can be taken from the above table that it is more favourable to saturate the calcium
carbonate with the oil instead of just mixing it, wherein the recovery rate in samples
1a and b are very high confirming the good performance of the present invention
25  with respect to the release of oily substances in an aqueous environment.



0.7597 g Linonene / 50 Ml EtOH 0.5 m injected in a HS vial (0.100 ng /
0.517 ng / 1.050 ng / 2.394 ng / 7.597 ng Linonene) Korrelation r2: 0.9994
Exanpl e 2wo 20t0a3$pert and rel ease of oily substances i npamERUOOLR33
environment For illustrating the properties of the carrier according to the
present invention with respect to the transport and rel ease of oily

subst ances in an aqueous environnent,_ppth bonbs and bath tablets were
produced with surface-reacted cal cium carbonate saturated with scents
(natural oils) such as amaranth as well as peppermint oil. The bath bonbs
or bath tablets were dropped into water at a tenperature of 37 Cin order
to extract and evaluate the released oil. 1. Bath bonbs a) Material -
Surface-reacted cal ci um carbonate: prepared as descri bed under Exanple 1
above - Natural oil: Amaranth oil - Additives: Citric acid Sodium

bi car bonat eHamaneel i s water wi tch hazel Colour Vitasin Patentbl ue
(dariant) Faddathdiabetsg red

a) Material

- Surface-reacted calcium carbonate: prepared as described under Example 1 above
- Natural oils: Amaranth oil
- Additives:  Citric acid
Sodium bicarbonate
10 Hamamaelis aqua witch hazel

- Solvent: n-Heptane

b) Preparation of the bath tablets

15 Sample 4:

55 wt-% of a citric acid / sodium bicarbonate mixture (in a weight ratio of 1 : 2) were
manually blended with 10 wt-% amaranth oil in a mortar. 35 wt-% of surface-reacted
calcium carbonate were added in order to obtain a powdery batch.

20
Sample 5:

35 wt-% of surface-reacted calcium carbonate were manually mixed with 10 wt-%
amaranth o1l in a mortar. The mixture was then added to 55 wt-% of a citric acid /
25  sodium bicarbonate mixture (in a weight ratio of 1 : 2) and manually mixed in order

to obtain a powdery batch.



Food col oring yellow - Solvent: n-Heptane b) Conpositions c) Preparation of
the bath bonbs Ctric acid and sodi um bi carbonate were provided and wel |

bl ended mmouwaidios7isa a nortar. The col our sol utions wer e patdd@dooanccas!

m xed. Subsequently, the given anounts of surface-reacted cal ci um carbonate
and amaranth oil were added, either by adding the surface-reacted cal ci um
carbonate saturated with the amaranth.gil andmanually well m xed (sanple 1
and 3), or by adding the conponents separately (sanple 2). Onto these

bat ches witch hazel was sprayed (with a squirt bottle) while stirring
manual ly. As soon as the batch sticks together upon squishing, potions of
the bulk are put into a conventional alumniumform Any one of the

resul ting bonbs was dried over night at roomtenperature. Then, each bonb
was put intosg,zPP0 m beaker filled with 1000 M tap water at approx. 37
c. After the resulting suspension (amaranth) had cool ed down to | ess than
30 C (in approx. 30 to 40 mn.), the mhole contents were extracted with

hept ane in ti.on.funnel wat hase
i Scarded: +HE S bR vl R oale FRf MBRlihingt S TNEY bot e
and anal yzedahyrag@tosrifiathaear! Tige meitaltwRther added ROSAS WeY, of a citric acid /
5 sodium bicarbonate mixture (in a weight ratio of 1 : 2} and manually mixed in order
to obtain a powdery batch. While squishing manually, 2 wt-% of Hanmamelis water

witch hazel was sprayed onto the batch in order to get a sticky powder.

From each of these samples tablet structures were formed by using a cylindrical

10 hardened steel die attached to a base plate with a single acting upper piston. The die
is divisible into two parts to aid removal of the compacted powder sample and the
walls of the die are protected with a strip of plastic filin to prevent sticking of the
powder to the wall and to reduce edge friction. Additionally, the powders were
covered with a cellulose membrane at the bottom as well as on top before being

15  compacted in a hydraulic press for 1 minute at a predetermined force of 75 kN (an
effective pressure of 35 bar). The tablets were formed of 1.5 to 1.8 cm in height and

a diameter of 4.8 cm. All tablets were well compacted.

The height of the powder in the instrument was approximately 4.5 to 5 cm (the

20  maximum height of the cylindrical steel is 8 cm).

¢) Results and discussion

Subsequently, 10 g of each tablet were dissolved in tap water at 37 — 38 °C. The
25  dissolution took about 6 minutes for samples 4 and 5 and more than 6 minutes for

sample 6.



of the solvent. The appearance of the solvent phases is turbid, mlky white
for the amaranth sanple. d) Results and discussion It can be taken fromthe
above t able fvarz7iss i s nore favourable to saturate the ealr@rosmoszsBonat e
with the oil instead of just mxing it, wherein the recovery rate in
sanples la and b are very high confirmng the good performance of the
present invention with respect to the.pglease of oily substances in an

aqueous environnment. 2. Bath Tablets a) Material - Surface-reacted cal cium
carbonate: prepared as described under Exanple 1 above - Natural oils:
Amaranth oil - Additives: G tric acid Sodi um bi carbonate Hamanael i s aqua

witch hazel - Solvent: n-Heptane b) Preparation of the bath tablets Sanple
4. 55 wt-%of a citric acid / sodium bicarbonate m xture (in a weight ratio

of 1! 2) wermaiie'd! T¥alibeRdad Midale 400y siflfstiiRealit 4h 6y edvirchniditt ar . 35
wt - % of surface-reacted cal cium carbonate were added in order to obtain a

powdery bat ch.
For illustrating the properties of the carrier according to the present invention with

respect to the transport and release of oily substances in an oily environment, as it is
5  often present in cosmetic formulations, a formulation of surface-reacted calcium
carbonate was compared with a formulation of non surface-reacted calcium

carbonate.

a) Material

10
- Surface-reacted calcium carbonate: prepared as described under Example 1 above
- Commercially available non surface-reacted calcium carbonate (Omyacarb 2 of
OMYA AG)
- Commercially available methylbutyl isovalerat
15 - Hexadecane

- GC-MS: - Before GC-MS analysis, the samples were 21.25 x diluted in hexadecane
(80pl sample and 1620 ul solvent)
- GC Method AutoSystem XL Perkin Elmer
20 Column: Optima 5 MS 1.0 um, 50m * (.32 mm, Macherey-Nagel
Injector 300°C, Split on
Temp.: 220°C 8.0 min
Pressure: 70 kPa

25 - MS Turbo Mass Perkin Elmer
Solvent Delay 3.74 min
SIR Scan, Mass 43, 70, 85
3.75 to 8.0 min (EI+)



Sanple 5: 35 wt-% of surface-reacted cal cium carbonate were manual ly m xed
wth 10 wt-% amaranth oil in a nortar. The m xture was then added to 55
W - % of awoi2btdis7a6i d / sodi um bi carbonate nixture (in &ceaipgdb/ocmBs 0 of 1
2) and manually m xed in order to obtain a powlery batch. Sanple: 34.5
W - % of surface-reacted cal ci um carbonate were manually m xed with 10 wt-%
amaranth oil in a nortar. The m xture-aas then added to 54.5 wt-% of a
citric acid / sodium bicarbonate m xture (in a weight ratio of 1 : 2) and
manual ly m xed in order to obtain a powdery batch. While squishing
manual |y, 2 w-% of Hanmanelis water witch hazel was sprayed onto the batch
in order to get a sticky powder. From each of these sanples tabl et
structures were fornmed by using a cylindrical hardened steel die attached
to a base pl pfBrephitdiion oftHedbemdatieonsg upper piston. The die is divisible
into two parts to aid renoval of the conpacted powder sanple and the walls
of the die are protected with a strip of plastic filmto prevent sticking
of the powde t | ok} WoTal ihta Id o t he
powder s wer eé%é@%a}cg%f\;m‘@et({?kgﬁggh%gﬁ%gg&ﬁrﬁlﬁgﬁgsn%{agﬁntyﬁgmg?%m Sggﬁ wel | as on
t op bef or e bgishgvitanfprcdfadethplbatyhisdvaedai.c press for 1 mnute at a
predeterm ned force of 15 kN (an effective pressure of 35 bar). The tablets
were formed of 1.5 to 1.8 cmin height and a diameter of 4.8 cm All

tablets wereyelh hEORRARESFEre placed into a dish on an electric stirring base. A magnet was

placed in the dish and allowed to turn at a minimal rotation speed.

The pigment / methylbutyl isovalerat mixture was placed in the dish with the
10  hexadecane to one side away from the stirrer. After a certain time period, a sample of

the fluid phase was removed for analysis.

This process was repeated for increasing lengths of time, each time using a fresh
calcium carbonate / methylbutyl isovalerat mixture.
15

¢) Results and discussion

The following table also showing the mixture weights as well as the time periods of
the experiments, as well as Figure 5 clearly illustrate the sustained release effect of

20  surface-treated calcium carbonate compared with conventional calcium carbonate.



The hei ght of the powder in the instrument was approximately 4.5 to 5 cm
(the maxi mum hei ght of the cylindrical steel is 8 cm. ¢) Results and

di scussi omoSubwsasent |y, 10 g of each tablet were di ssolpeedprrevotosgs3svat er at
37 - 38 C. The dissolution took about 6 mnutes for sanples 4 and 5 and
nore than 6 mnutes for sanple 6. Exanple 3: Transport and rel ease of oily
substances in an oily environment For_s4lustrating the properties of the
carrier according to the present invention with respect to the transport
and rel ease of oily substances in an oily environnment, as it is often
present in cosnetic formulations, a formulation of surface-reacted cal ci um
carbonate was conpared with a fornul ati on of non surface-reacted cal ci um
carbonate. a) Material - Surface-reacted cal cium carbonate: prepared as

des](c:r i bed Un‘ﬁﬁa EXaNPIgG niple ) W onipar WG C! al |y aval %ﬁﬂbl@ SfXTﬂventlon)
surrace-reac u ot | ¢ \Y 11T
avai l abl e rreilﬁy SM %llélféroi—tll&a& f-lexaé)eclg/neS@If e?ﬁ)l Be %rlé? %\%Hyy
anal ysis, the samf %%e“ B}éty 1. %?c‘%'edl luted i 11@ ety ot " (B Sanpl e and
1620 m sol vient )| feacted | 1so- m aCOs 180- ml]
CaCO; | valerate [g] valerate
[e] [g] [g]
2 | 02003 | 0.0606 | 100.0 | 96ppm | 0.2002 | 0.0624 | 100.0 |30 ppm
(15.8 (4.8
wit-%) wt-%)
571702009 | 0.0649 | 100.0 | 178 ppm | 0.2005 | 0.0628 | 100.0 {59 ppm
(27.4 9.4
wt-%) wit-%)
15 | 02008 | 0.0625 { 100.0 | 455ppm | 0.2001 ; 0.0633 | 100.0 {115 ppm
(72.8 18.2
wt-%) wi-%)
30 | 0.2007 | 0.0619 i 100.0 | 555ppm | 0.2004 |{ 0.0606 ; 100.0 }300 ppm
(89.7 49.5
wit-%0) wit-%)
60 1702005 1 0.0612 | 100.0 | 585ppm | 0.2006 | 0.0616 | 100.0 {417 ppm
95.6 67.7
wi-%) wit-%)
1201 0.2002 | 0.0600 | 100.0 | 577ppm | 0.2000 | 0.0640 | 100.0 {476 ppm
(96.2 74.4
wt-%) wt-%)

Example 4: Further formulations comprising the carrier of the invention

5 1. Tooth pastes

a) Preparation of surface-reacted calcium carbonate

The surface-reacted calcium carbonate was prepared in a 5 m® reactor.

10
414kg of dry natural calcium carbonate (undispersed marble) having a dsg of 3 pm
(Sedigraph) was filled into the vessel. Then water was added until a solids content of

15 wt.-% was obtained. The resulting slurry was heated to 70 °C, then phosphoric



- GC Method AutoSystem XL Perkin Elmer Colum: Optima 5 MS 1.0 mm 50m 0. 32
nmm Macherey-Nagel |njector 3000C Split on Tenp.: 2200C 8.0 min Pressure:
70 kPa - WB 20uvd3ersbhss Perkin El mer Sol vent Del ay 3.74 wcm/EBbiRoS6wE3 Mass
43, 70, 85 3.75t0 8.0 mn (El+)b) Preparation of the formul ati ons 2g of
each of the cal cium carbonate sanples was nmanually m xed with a spatula in
a dish with O Qg of nethylbutyl isovalggat. 100 m hexadecane were pl aced
into a dish on an electric stirring base. A nagnet was placed in the dish
and allowed to turn at a mnimal rotation speed. The pigment / methyl butyl
I soval erat m xture was placed in the dish with the hexadecane to one side
away fromthe stirrer. After a certain tine period, a sanple of the fluid
phase was renoved for analysis. This process was repeated for increasing

| engt hs of t h¢B (inQ@RETorii 0TR 30% BPnss sdstong &lag hédaddanhanaust dorreehdiydidput vl

I soval erat m xture. c) Results and di scussion. .
to 30 wt.-% dry/dry during 11 minutes, under stirring at 200 rpm. 5 minutes after the

completion of the addition the temperature was decreased and the slurry filtered on a

drum filter and then dried using a flash dryer.

5
The surface-reacted calcium carbonate used in the following example had
- anumber mean particle size dsp (Sedigraph) of 4.5 um
- arose-like surface structure
- apHof7.5t09.5
10 - aspecific surface area as measured by BET: 40 m*/g

b} Material

Sample 9 Sample 10
Sorbitol 70% 35.00 wt-% | 35.00 wi-%
Water 29.60 wt-% | 38.60 wt-%
Sodium monofluorophosphate 1.10 wt-% | 1.10 wt-%
(Phoskadent NA 211 of BK-
Gulini)
Potassium acesulfam (SUNETT 0.10 wt-% 0.10 wt-%
of Nutrinova}
Calcium carbonate powder 15.00 wt-% | 15.00 wt-%
(Foodgrade limestone with dsp =3
pum of Omya AG)
Titanium dioxide powder (specific | 1.00 wt-% | 1.00 wi-%
surface area of about 3.9 m’/g)
surface-reacted calcium carbonate | 5.00 wt-% 5.00 wt-%
Spearmint aroma 0.80 wt-% | 0.80 wt-%
Cellulose gum 1.40 wt-% 1.40 wt-%
Sodium lauryl sulfate 1.00 wt-% 0.00 wt-%
Cocamidopropyl betaine 0.00 wt-% | 2.00 wt-%
Water 10.00 wt-% | 0.00 wt-%




The follow ng table al so showing the m xture weights as well as the tine
periods of the experinents, as well as Figure 5 clearly illustrate the

sust ai nedvoebmasersef f ect of surface-treated cal ci um car lpomatreovoe1as ed with
conventional cal cium carbonate. Exanple 4: Further formnul ati ons conprising
the carrier of the invention 1. Tooth pastes a) Preparation of
surface-reacted cal ci um carbonate The.surface-reacted cal ci um carbonate was
prepared in a 5 nB reactor. 414kg of dry natural cal cium carbonate

(undi spersed marbl e) having a dso of 3 mm (Sedigraph) was filled into the
vessel . Then water was added until a solids content of 15 wt.-% was

obt ai ned. The resulting slurry was heated to 70 0C, then phosphoricacid (in
the formof a 30% by nass solution) was added in an anmount corresponding to
30 Wt . - % dr y,dpye b2 rho bl Hab @ Formiiigedn stirring at 200 rpm 5 mnutes
after the conpletion of the addition the tenperature was decreased and the
slu;ry filtered on a drumfilter and then dried using a flash dryer. The
surface-reacted..cal ci.um c nat ' | had - a
nunber nmean %%rgftf)gﬁ%d“sninz%gﬂc?g@? %’é’gf)%b?lg%h?&%%s“ﬁ?%%rﬁ%ﬁ%gg Crl gisége?ﬁeﬁ% surface
structure - fhophighfy rlixed takctheb. Fo thisspixtirk] £n@usdrfaicerared calsiumeesbomte by

BET: 40 n2/g b) Materialc) Preparation_ of a_ toothpaste fornmul ation
Sor bi t ol ,5 s OB AGIHABAYIY GRBIIAYST E%enﬂdﬁaéégé@rﬁ“géﬁﬁs%?‘gﬁd e were

mixture of surface-reacted calcium carbonate as described above and spearmint

aroma, which was dropwise added to the surface reacted calcium carbonate while

manually stirring, and, subsequently, cellulose gum were added while stirring in

order to obtain a homogenous paste. The paste is farther stirred slowly and cooled
10  down to room temperature. Then, sodium lauryl sulphate in water / cocamidopropyl

betaine is slowly added while stirring, under vacuum if required.

2. Skin Care formulation

15 This example describes the loading of an oil in water emulsion into surface-reacted

calcium carbonate acting as a carrier in a skin care formulation.

If the oil itself is loaded into the surface-reacted calcium carbonate, it would be
displaced by water as soon as the loaded surface-reacted calcium carbonate is
20  introduced into an aqueous formulation. Subsequently the oil would be visible as

floating macroscopic droplets.

a) Preparation of surface-reacted calcium carbonate

25  The surface-reacted calcium carbonate was prepared in a 10 m’ reactor.

1700 kg of dry natural calcium carbonate having a dsp of 1.6 pm (Sedigraph) was
filled into the vessel. Then, water was added until a solids content of 27 wt.-% was

obtained. The resulting slurry was heated to 55°C, then phosphoric acid (in the form



t horoughly m xed together. To this m xture, a non surface reacted cal cium
carbonate powder / titani um di oxi de powder bl end was added and wetted

t her ewi t woBomm37a3m xture of surface-reacted cal ci um caclyarass/amss

descri bed above and spearm nt aroma, which was dropw se added to the
surface reacted cal ci um carbonate while nmanually stirring, and,
subsequently, cellul ose gum were addedaghile stirring in order to obtain a
honbgenous paste. The paste is further stirred slowy and cool ed down to
roomtenperature. Then, sodiumlauryl sul phate in water / cocam dopropyl
betaine is slowy added while stirring, under vacuumif required. 2. Skin
Care formul ation This exanpl e describes the |loading of an oil in water

enul sion into surface-reacted cal ciumcarbonate acting as a carrier in a
skin care foppubsdiinaskiolulienPis ddds@ld ard smbadedespohding kel Bwr.f%ace-r eact ed
cal cium carbonate, it would be displaced by water as soon as the | oaded
sur f ace- r eaceddy dugng 3P eninwen ander ssming 30 cpm- 1 ménuses dign s gempletion
fornmul ati on. bs ently th ' i sihl ' scopi ¢
aropl et s, a) DI ERARHER Biesh bRt n i UiAeREL HhEPE Bu Sl 800 SicpRRAscop
sur f ace- r each@tithealifiedimiegn hadajee. was prepared in a 10 mreactor. 1700 kg
of dry natural calciumcarbonate having a d 0 of 1.6 mm ( Sedi graph) was
filled into the vessel. Then, water was added until a solids content of 27

Wt . - % was The surface-reacted calcium carbonate used in the following example had
- anumber mean particle size dso {Sedigraph) of 2.2 pm
- arose-like surface structure
- apHof7.5t09.5
10 - aspecific surface area as measured by BET: > 25 m?/g

b) Preparation of a skin care formulation

First, an emulsion was prepared. This operation was carried out by using a rotor-

15 stator dissolver from Kinematika, Polytron PT 300 at 10000 min™. For the
preparation of the emulsion, 94.031 g of demineralised water was charged with 1.028
g of PEG-40 hydrogenated castor oil and homogenised until the emulsifier is well
dissolved. Subsequently, 5.001 g of amaranth oil was added dropwise and dispersed
well until a homogeneous milky emulsion was formed.

20
In a next step, the surface-reacted calcium carbonate was loaded with the resulting
emulsion. For this step 15.004 g of surface-reacted calcium carbonate was weighed
into a ceramic mortar (@ 180 mm) and 20.209 g of the emulsion was added dropwise
under mixing with pestle into the surface-reacted calcium carbonate until a white

25  glossy creme was formed.

Then, the loaded surface-reacted calcium carbonate was blended with a gel

formulation having the following composition:



obt ai ned. The resulting slurry was heated to 550C, then phosphoric acid (in
the fornof a 35% by nass sol ution) was added in an anmount corresponding to
13 w . - %woypbtvos7dari ng 20 minutes, under stirring at 1@QTrEPR09bE2683 NUL €S
after the conpletion of the addition the tenperature was decreased and the
slurry filtered on Sweco filter and then dried using a jet dryer. The
surface-reacted cal ci um carbonate used2¢n the foll ow ng exanple had - a
nunber nean particle size d5o(Sedigraph) of 2.2 mma rose-like surface
structure - a pHof7.5to 9.5 - a specific surface area as neasured by BET:
> 25 m/g b) Preparation of a skin care fornulation First, an emnul sion was
prepared. This operation was carried out by using a rotorstator dssolver
from Ki nemati ka, Polytron PT 300 at 10000 min 1 . For the preparation of
the enul sion, | ¢4l fsiimfatén anpoadied i sed water was charged Wth 1.02§ g of

gEG— 4? hédrogl,laztﬁgp& [gT Of and honbgeni sed unt1 T the efpbaiditar [is well
| ssol ved. Su e 0t —gof dnurdntn o was added io3e |and
di spersed wel | fepe b'co """""" s—forng ?b@QW‘% rext

step, the surf AdureniyRy sy e EW%@@EF%% %{Pglp\)(ﬁgﬁiiod?ded wi t h PR SBs i t ng
enul si on. For F‘Pﬂ(&m@bp 15.004 g of _surface-reacted-calciufm carbonatle was
wei ghed into aWa¢mmic nortar (0 180 nm) and 20.209 g of t hBOEAWIdn was

added dropwi s¢ Lauryl PEG/PPG-18/18 Methicone (Dow Corning 5200 0.50 wt-%
Formulation aid)
PEG-12 Dimethicone (Dow Corning 5329 Emulsifier) 4,00 wt-%
Butyrospermum Parkii (Shea butter) and dimethicone (and) 8.00 wt-%
Ceteth-20 (and) Steareth-21 (Dow Corning 7-3121 Shea Blend
Emulsion)

Dimethicone/Vinyl Dimethicone Crosspolymer (and) C12-14 5.00 wt-%
pareth-12 (Dow Corning 9509 Silicone Elastomer Suspension)
Water (and) Alcohol (and) Lecithin (and) Caffeine (and) 5.00 wt-%
| Carnitine (and) Centella asiatica (and) Potassium Phosphate
(and) Sodium Hydroxide (and) Theobromine (Dow Corning DS-
2007 Modeling Liposome)

Divinyldimethicone/Dimethicone Copolymer(and) C12-13 2.00 wt-%
Pareth-23 (and) C12-13 Pareth-3 (Dow Corning HMW 2220
non-ionic emulsion)

Phenoxyethanol (and) Methylparaben (and) Ethylparaben (and) [ 1.00 wt-%
Butylparaben (and) Propylparaben (and) Isobutylparaben
(Phenochem; SLI Chemicals GmbH)

25 % menthyl lactate solution in ethanol 1.60 wt-%
Sodium hydroxide (10% solution) 0.08 wt-%

The gel formulation was prepared by mixing 1,2-propanediol, butylene glycol and
water, subsequent interspersing under stirring ammonium acryloyldimethyltaurate /
VP Copolymer and allowing swelling resulting in a gel. Then, Lauryl PEG/PPG-

5  18/18 Methicone, PEG-12 Dimethicone, Shea Blend Emulsion, Silicone Elastomer
Suspension, Liposome, non-ionic emulsion and Phenochem were mixed under
stirring and added to the gel. To this emulsion gel the mixture of 25 % menthyl
lactate solution in ethanol and 10 % sodium hydroxide solution was added, and the
resulting gel was quickly and intensively homogenized and stirred for another 15

10 mmutes.



under mxing with pestle into the surface-reacted cal cium carbonate until a
white glossy crenme was fornmed. Then, the | oaded surface-reacted cal ci um

car bonat ewoasionzersded with a gel formul ati on havi ng t he ptoldrosong2e33

conposi tion: The gel formul ati on was prepared by m xi ng 1, 2- propanedi ol ,
butyl ene glycol and water, subsequent interspersing under stirring amoni um
acryl oyl dinethyltaurate / VP Copol yner3@and allowing swelling resulting in a
gel. Then, Lauryl PEG PPG 18/18 Methicone, PEG 12 Dinethicone, Shea Bl end
Enmul sion, Silicone El astonmer Suspension, Liposone, non-ionic enulsion and
Phenochem were m xed under stirring and added to the gel. To this emul sion
gel the mxture of 25 % nenthyl |actate solution in ethanol and 10 % sodi um
hydr oxi de sol uti on was added, and the resulting gel was quickly and

i ntensivel y Rorsygening el ﬂaildcaé ifsriredatfont 2@pof Herloddedmutfadeezadiod cabitai ni ng

t he skin care fornulatlon of t. he | oaded surface reactﬁd cal ci um

carbonat e wa% r@ﬁf‘d@éﬁﬂﬁﬁiﬁfémﬂw Y Withol@Og fithe gel fgamulptienwtBei on until a
honbgenous drhe resulting creme had - a pH of
.94 a Brook?ﬁ%ﬁ§FV|@%@g?fgﬁgﬁu%%ﬁgg%ngﬁql (Brookfield Dv-11 (RT;, RV 5

305/10rpn))C | ai ms 1. Carrier for the controlled rel ease of active

agents, co sin - surface reacted natural or synthetic cal cium
c gr bonat r’rp,Hle resﬂtlng creme ha(c:l y

-apH of 6.94
- a Brookfield viscosity of 23480 mPa-s (Brookfield DV-II (RT; RV 5, 30s/10rpm))

10



- one or nore active agents, wherein said one or nore active agent is
associated wth said surface-reacted cal cium carbonate, and wherein said
sur f ace- reeyab3maBur al or synthetic cal ci um carbonat e PETAEPL@GROEI6EN
product of natural or synthetic cal cium carbonate with carbon di oxi de and
one or nore acids, wherein the carbon dioxide is fornmed in situ by the acid
treatnment and/or is supplied froman external source. 2. The carrier
according to claiml1, characterized in that the surface-reacted natural or
synthetic calciumcarbonate is in the formof a solid or in the formof an
aqueous suspension conprising the surfacereacted cal cium carbonate and
having a pH greater than 6.0 neasured at 20 OC. 3. The carrier according to
any one of claims 1 to 2, characterized in that the natural cal cium
carbonate is selected fromthe group ¢ais Ng narble, calcite, chal k and
dolomte, linmestone and m xtures thereof. 4. The carrier according to any
one of claims 1 to 2, characterized in that the synthetic cal cium carbonate
is precipitateg‘c chup1 arbo%__al co ing.ara onitic,.vateritic or

cal 61 o mi ner ar ograst T TGLERRBHE ek ohiieRed P Rahelynt™ The' carr er
accor di ng t 0- afface RRxcRE nbfigal f e@@BEROcaldiam Warboaktar act eri zed in that the
acids are selected fromthe group conprising hydrochloric acid, sulphuric

aci d, sulPhur &isOrgBeIg aChyeEsaisl phat e, phosphoric acid, oxalic acid and
wherein said one or more active agent is associated with said surface-reacted calcium

carbonate, and wherein said surface-reacted natural or synthetic calcium carbonate is
a reaction product of natural or synthetic calcium carbonate with carbon dioxide and
one or more acids, wherein the carbon dioxide is formed in situ by the acid treatment

10 and/or is supplied from an external source.

2. The carrier according to claim 1,
characterized in that the surface-reacted natural or synthetic calcium carbonate is in
the form of a solid or in the form of an aqueous suspension cormprising the surface-

15 reacted calcium carbonate and having a pH greater than 6.0 measured at 20 °C.

3. The carrier according to any one of claims 1 to 2,
characterized in that the natural calcium carbonate is selected from the group
comprising marble, calcite, chalk and dolomite, limestone and mixtures thereof.

20

4. The carrier according to any one of claims 1 to 2,
characterized in that the synthetic calcium carbonate is precipitated calcium
carbonate comprising aragonitic, vateritic or calcitic mineralogical crystal forms or
mixtures thereof.

25



m xtures thereof. 6. The carrier according to any one of the preceding
clains, characterized in that the surface-reacted natural or synthetic

cal ci um cwmohkomaiersBas a specific surface area of from SrRigr@moReR3n2/ g,
preferably 20 n2/g to 80 n2/g and nore preferably 30 m/g to 60 m/g,
measured using nitrogen and the BET nethod according to | SO 9277. 7. The
carrier according to any one of the prggeding clains, characterized in that
the surface-reacted natural or synthetic cal cium carbonate has a wei ght
medi an grain dianmeter dso of fromO0.1 to 50 nm preferably fromO0.5 to 25
mm nore preferably 0.8 to 20 mm particularly 1 to 10 mm neasur ed
according to the sedinentation nethod. 8. The carrier according to any one
of the preceding clains, characterized in that the surface-reacted natura

or synthetic Ceﬁ.CThE%aﬁ*ﬁéﬂ&B@H_ﬁlgha%nﬁﬂnéBfﬂl_@p@@éﬂih%bﬁilﬁ@,r osity determned as
the pore volunme per unit particle volume within the range of from 20 vol.-%

to 99 vol . - swharpetesizath in that $in Bolsass selegledsfran hpgrovpsompasipng BYEPEHPRC f r om
40 vol .-%to =% 8. 0. | ; r LY
10,10 704048 Bl ot 1 SUEHE 8 AT\ BATHLEH g
precedi ng cl siixteges ¢hepgcgct eri zed in that the one or nore active agents are
adsorbedlgnto and/ or
6. The carrier according to any one of the preceding claims,

characterized in that the surface-reacted natural or synthetic calcium carbonate has

a specific surface area of from 5 m%/g to 200 m”/g, preferably 20 m%/g to 80 m%g and

more preferably 30 m%/g to 60 m?/g, measured using nitrogen and the BET method

10 according to ISO 9277.

7. The carrier.according to any one of the preceding claims,
characterized in that the surface-reacted natural or synthetic calcium carbonate has
a weight median grain diameter dso of from 0.1 to 50 pm, preferably from 0.5 to 25
15  pm, more preferably 0.8 to 20 um, particularly 1 to 10 pm measured according to the

sedimentation method.

8. The carrier according to any one of the preceding claims,
characterized in that the surface-reacted natural or synthetic calcium carbonate has
20 an intra-particle porosity determined as the pore volume per unit particle volume
within the range of from 20 vol.-% to 99 vol.-%, preferably from 30 vol.-% to 70
vol.-%, more preferably from 40 vol.-% to 60 vol.-%, e.g. 50 vol.-%, calculated from

a mercury porosimetry measurement.

25 9. The carrier according to any one of the preceding claims,
characterized in that the one or more active agents are adsorbed onto and/or

absorbed into the surface-reacted calcium carbonate.



absorbed into the surface-reacted cal cium carbonate.10. The carrier
according to any one of the preceding clains, characterized in that the one
or nore awbLiW/BYBBtSs are selected fromthe group conpriPsTEP2009/062633
pharmaceutically, biologically active agents, scented agents or flavoring
agents, biocides, pesticides or herbicides, and disinfecting agents. 11.
The carrier according to any one of clagns 1 to 9, characterized in that
the active agents are selected fromthe group conprising triclosan,

anti carci nogens, |inonene, peppermnt, surfactants |ike defoaners, or
softeners, mneral oils, silicon, wetting agents, wax, paraffin, hydrolytic
agents such as hydrolytic binders, anti-dusting oils, and o-phenyl phenol
and Bronopol. 12. The carrier according to any one of the preceding clains,

characterized i, trhetartibactbidi@C®-ahe aat 8fthepreedifigiditionat e carrier my be
conbined with one or several further carrier materials. 13. The carrier

accor di ng t ocharsictarized in hatdles @e o awpre A YeaeRls @roRkecid fé%v@re@grovmrt her
oot b paste. CoRpdiiRE EnFLERLER, bIMLDAAAYP-EORE QR RGP, o

t oot h paste, crea spra at1o

creans such agmﬁxbﬁmQEQQﬁﬁﬁa&ﬁ(ﬁmﬁﬂﬁ@EQmsmdd@mﬁﬂﬂhg@gan&halr care products,
perfunmes, powders such as foot powders or facial powders, |ipsticks,
deodorant®, or bath additives, oils such as a mineral oil fractions or

veget abl e oils gugh, @ﬁﬁjepic%gﬁiﬁﬂo Y ohBofbigRo] & guch as ethyl al cohol .

characterized in that the active agents are selected from the group comprising
triclosan, anticarcinogens, limonene, peppermint, surfactants like defoamers, or
softeners, mineral oils, silicon, wetting agents, wax, paraffin, hydrolytic agents such

10 as hydrolytic binders, anti-dusting oils, and o-phenylphenol and Bronopol.

12. The carrier according to any one of the preceding claims,
characterized in that the surface-reacted calcium carbonate carrier may be
combined with one or several further carrier materials.
15
13. The carrier according to claim 12,
characterized in that the one or several further carrier materials are selected from
the group comprising chewing gums, tooth paste, capsules, tablets, creams, spray
formulations, patches soaps, creams such as skin creams and sunscreens,
20  foundations, hair care products, perfumes, powders such as foot powders or facial
powders, lipsticks, deodorants, or bath additives, oils such as a mineral oil fractions

or vegetable oils such as jojoba oil or in alcohols such as ethyl alcohol.

14. The carrier according to any one of the preceding claims,
25  characterized in that the surface-reacted calcium carbonate may be in the form of a

tablet or powder.

15. The carrier according to any one of the preceding claims for the use in

pharmaceutical, biological, cosmetic, or agricultural applications.



14. The carrier according to any one of the preceding clainms, characterized
in that the surface-reacted cal cium carbonate may be in the formof a

t abl et orwpen@r377535. The carrier according to any one etTtEPRI0OERSSI Ng
clainms for the use in pharmaceutical, biological, cosnmetic, or agricultural
applications.16. Method for preparing a | oaded carrier according to any one
of the preceding clains, characterizedspy the steps of - providing the
surface-reacted cal cium carbonate in the formof a tablet or powder -
providing the active agent in the formof a solution or suspension in a
suitable medium - contacting the surface-reacted cal cium carbonate with
the active agent until the association is conpleted, - separating the

| oaded carrier fromthe excess |liquid, solution or suspension. 17. Use of a
carrier according to any one of clainms 1 to 15 for transporting an active

agent to a target environnent. ) ]
16. Method for preparing a loaded carrier according to any one of the preceding

claims,
characterized by the steps of
5 - providing the surface-reacted calcium carbonate in the form of a tablet or powder

- providing the active agent in the form of a solution or suspension in a suitable

medium,;

- contacting the surface-reacted calcium carbonate with the active agent until the

association is completed,

10 - separating the loaded carrier from the excess liquid, solution or suspension.

17. Use of a carrier according to any one of claims 1 to 15 for transporting an

active agent to a target environment.

15



