Masking the taste of powders The present invention relates to novel
taste-masked powders for inhalation or oral administration, a simple process
for production thereof and use thereof for_gpplying 5Sbiologically active
substances. When bitter-tasting active compounds are inhaled, generally,
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encapsulated in the fluidized bed, for example in what is termed Wurster
coaters.

Even if in the case of modern inhalation formulations the effective dose is

extraordinarily high (>>90% of the active compound reaches the lungs), taste
15  impairment cannot be avoided thereby. Human taste perception generally reacts to
extremely small levels of contamination. Therefore, masking which does not effect
the good level of activity of dry powder inhalers is a clear marketing advantage

compared with formulations without taste masking.

20  The taste masking of inhalates described in the literature is restricted to the
pulverization of aromas, such as, for example, W02001/26630, W093/17663,
JP11-106339.

Encapsulation of relatively large bodies, for example tablets, is already known in
25  principle. It is also known that microcapsules in the size range greater than 200 pm
can be encapsulated in the fluidized bed, for example in what is termed Wurster

coaters.

Smaller particle sizes can be coated by condensation encapsulation, in which case,
30  however, a vaporizable coating material is required. (see: Ebert, Dau, “Beschichten
submikroner Partikeln durch heterogene Kondensation unter Expansion” [Coating
submicron particles by heterogeneous condensation with  expansion],

DFG-Jahresbericht 2003).



Smaller particle sizes can be coated by condensation encapsulation, in which

case, 30 however, a vaporizable coating material is required. (see: Ebert,

Dau, "Beschichten submikroner Partikeln.durch heterogene Kondensation

unter Expansion” [Coating submicron particles by heterogeneous
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coating of taﬁ)lets, generally 2-10 mg of coating materiaFcmz2 are used, which
corresP8ig&'to layer thicknesses of 20-100 m. A process for encapsulating
powders that are to be inhaled, however, must only build up very thin coating
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20 At the same time, the thin coating layers must, however, lead to a tight envelopment

which does not permit a release until after a time of 15-30 min, since otherwise the

desired taste masking is not ensured.

Other very recently developed encapsulation methods such as co-grinding or
25  centrifugal fluidized beds show either poor taste masking or problems, for example,
in the case of hygroscopic materials (citric acid) which have a tendency to
agglomerate, as a result of which the encapsulated powders can no longer be

processed.

30  There was therefore a requirement for a process for producing taste-masked inhalable
powders by encapsulation which leads to a thin but also tight coating layer and is

simple and inexpensive to carry out.



- 3 - It has now surprisingly been found that this object is achieved by a
process comprising the distribution of a pulverulent solid having a median
particle diameter d50 of 1 to 40 nm, preferably 2 to 10 nm, particularly
preferably approximately 4 to 6 nm, in a solution of a hydrophobic coating
agent in gasohwentswichdoesaat Hdigsoive the pujvardeniisolidiangd thefocess
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such that for the individual particle size ranges layer thicknesses of 10 the

coatingl#gbist BE 1P vREeH AR1h i i foseia e S HpRC A aFiBGIapR7tant
IOf?feé?h!&&eﬁ@o?ﬁ?&ﬁépﬁﬁ@fo&lﬁhﬁg%ﬂ?@ %?Qaﬁﬁi flﬂr_gfé@fgbib?iéfé tﬂ@lﬁhﬁ\ﬂgﬂﬂ@m&ted
suitable in principle for all types of pulverulent solids. Prefer these ar

ctive EUMIBOHAS Ao B, S B LBS G i o B PGSR e
healing, @jmmmwn@bmﬁéwerﬁ%ﬁ lof Wis'ghdé_vssocﬂ hthamsmroﬁrpiﬂwisﬂsuckbhd,and
for example, acidesis Iherapaytiss. ARIARMC A%f@é&%@%?ngyer thicknesses of

analgesics/antirheumatics, anthelminthics, antiallergics, antiaenemics,
artiartigtapaiesg agtiBiofics/anmfdeives, antissmemivdsto 5 um, and particularly

antidighetiesantidptesantieopetigsdantivertigoagents,antiepileptics, 20
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25 enzyme inhibitors, preparations for enzyme deficiency and transport proteins,
fibrinolytics, geriatric remedies, antigout agents, gynecological remedies, hepatics,
hypnotics/sedatives, immune modulators, cardiac agents, coronary agents, laxatives,
lipid lowering agents, local anesthetics/neural therapeutics, gastrointestinal tract
remedies, migraine agents, muscle relaxants, ophthalmics, osteoporosis

30 agents/calcium metabolism regulators, otologic agents, psychopharmaceuticals,
rhinological agents/sinusitis agents, roborants/tonics, thyroid therapeutics, sex
hormones and their inhibitors, spasmolytics/anticholinergic agents, thrombocyte

aggregation inhibitors, tuberculosis agents, natural immune modulation agents,



5 ciprofloxacin, felodipine, flurbiprofen, ibuprofen, ketoprofen, macrolides,
nicardipine, nifedipine, nimodipine, nisoldipine, nitrendipine, norfloxacin,
moxifloxacin, ofloxacin, paclitaxel, praziquantel, sulfonamides and
tetracyclines. The coating material is a hydrophobic water-repellant material.

Hydrophabicin thadl cantgduatihisinventionissalee takan toma&aantineoplastic
materials which are insoluble or water-soluble only with restrictions. The
coatinagﬁ{lﬁgﬁ Pﬁ?&&%&%ﬁ?{ﬁ%ny insoluble at a temperature of 25C in water

atpH 6to 7.5, or at Ieagt <1000 mg/kg soluble. Such hydrophobic m{aterials
can be; g, -\axe; faving, agneling ;ange; of fR- 1806 such.ag A MNSnolones,
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Polymethacrylates and. copolymers thereof 30-Polylact des and polylactide
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15 - Waxes having a melting range of 30-180°C such as paraffins, natural waxes,
beeswaxes, carnauba wax, saturated hydrocarbons of the form CnH2n+2,
synthetic waxes, Fischer-Tropsch waxes, stearines, macrogol stearate, and
chemically modified wax types, vinyl polymers, montan ester waxes and
montan wax fatty acids.

20

- Resins: petrochemical-origin hydrocarbon resins, polymers of unsaturated
aromatic Co-Cjo-hydrocarbons with and without phenol, aliphatically
modified aromatic Cy-Cjo-hydrocarbons having an unsaturated aliphatic
component, indene-coumarone resins, polymers of carbochemical unsaturated

25 aromatic hydrocarbons, phenol-modified indene-coumarone resin, copolymer

of carbochemical unsaturated Co-Cy-hydrocarbons with phenol,
- Polymethacrylates and copolymers thereof
30 - Polylactides and polylactide glycolide copolymers

- Chitosan, natural products from chitin-containing natural substances and

chemical modifications thereof



Chemically modified cellulose derivatives, their acetates, succinates,
sulfonates having water-insoluble properties as described above. 5 Examples
of such hydrophobic coating agents are canauba wax from Baerlocher
GmbH and also waxes from Sasol Wax GmbH, for example types 5203,

4110, 6202, 680&. 6305106 LR asinsand, povelac okt .companies
RUTGERS Chemicals AG and Ashland-Stidchemie-Kernfest GmbH,

Eudragite, in particular the E types 10 E100 and EPO, from Degussa Rohm,
chitosan frorti@ogeisy hyawdiigaropslindethyldetivicseacebatesactinate succinates,
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process according to the invention are, for example, aromatic or aliphatic
hydrocarbons which are liquid at room temperature, in 15 particular linear or
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acetate, ethyl acetate or methyl formate, heterocyclic amines such as, for

example, pyridines, formamides such as, for example, dimethyl formamide,
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solvents can in each case be use alone or in a mixture. After pro nora
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roduction of said mixture proceeds at a temperature of 50C, preferably 40 to
EOOC alcohols having 1 to 1% carbon atoms, suc% as, for example,pmethanoﬁl ethanol,

2-propanol, the short-chain glycols, such as, for example, ethylene glycol,
1,2-propylene glycol, the short-chain ketones having 3 to 10 carbon atoms, such as,
20  for example, acetone, 2-butanone, carboxylic acids such as, for example, acetic acid,
ethers, such as, for example, diethyl ether, tetrahydrofuran or methyl tert-butyl ether,
esters such as, for example, methyl acetate, ethyl acetate or methyl formate,
heterocyclic amines such as, for example, pyridines, formamides such as, for
example, dimethyl formamide, or else n-methylpyrrolidone or dimethyl sulfoxide.
25  Particularly preferred solvents are n-heptane and methylcyclohexane. The above-

mentioned solvents can in each case be use alone or in a mixture.

After production of a mixture of pulverulent solid, solvent and coating agent, the
coated solid is formed by lowering the temperature (cold precipitation). Typically,
30 the production of said mixture proceeds at a temperature of 50°C, preferably 40 to

100°C.



- 6 - To carry out the cold precipitation, in the second step, conventionally
cooling is performed to a temperature of 20C, preferably 0 to 40C. The
concentration of the coating agent in the sglvent is conventionally about 5 to
5 25%, depending on the solubility, also above or below. Saturated solutions

shouldrpecgmployeade torI fractipmabihenpulyerdlsat sebid Ohsaid JiX® éSing is
generally 1 to 90%, preferabl 20%. . The coated solid, after it has

been f%%if‘\oe © st?saofg{ré‘%%\t/uk‘%’ %\éﬁ A %‘rafﬁ geigmple by spray drying.
The coated solid particles produced by the process according to the invention
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particular the aerodynamic diameter are scarcely altered. Nevertheless,
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solid pasticlesdproduesd fydhadFesess REcordinastadthexwentiRR4By 1 to 90%,
therefore id(—;-b Ily. suitable for use in dry powder inhalers and oral dosage

forms %ﬁﬁ%‘ﬁl EYs%tPe %?’e efficient taste masking on biting or chewing. 20The
small particle size, in addition, in the case of the oral dosage form, prevents

the capgules,fram heingiften ,0ReR.AN FREWING, Timﬁaéédpq\gﬂ%w methods, for

advantageous in applications as chewing tablets and also in the case of
mBdicarmewts rraminthldgnd children. 25 A further advantage on oral
application is the improved mouthfeel, since the small particles are not

percelyed as partlep. The venton uil be Justated By 106 XRIE venion
surprisingly have only a very thin coating la};er, so that the particle size and in
particular the aerodynamic diameter are scarcely altered. Nevertheless, these coated
15  solid particles exhibit successful taste masking. The coated solid particles produced
by the process according to the invention are therefore ideally suitable for use in dry

powder inhalers and oral dosage forms which also require efficient taste masking on

biting or chewing.

20  The small particle size, in addition, in the case of the oral dosage form, prevents the
capsules from being bitten open on chewing. This is particularly advantageous in
applications as chewing tablets and also in the case of medicaments for animals and

children.

25 A further advantage on oral application is the improved mouthfeel, since the small

particles are not perceived as particles.

The invention will be illustrated by the examples hereinafter, but without being

restricted thereby.



-7- Examples Example 1 (Praz quantel with Wax C80) 5 2.8 g of ground
Praziquantel having a particle size of < 10 um (particle size distribution after
encapsulation: d90 = 9.0 um; d10 = 1.5 um, solid dispersed in Myritol, 120"
ultrasound, Malvern Master Sizer, lens 100 mm) were stirred at 70C into a
solutionx@fmred g of wax C80 (commercially available from Sasol Wax
GmbH) in 200 g of heptane. Subsequently, the temperature of the resultant
mixture 10 was cooled to 20C at a cooling rate of 10 K/h with stirring using a
Mizer SsongfldibRetenGintauwidt BOE €9 and the capsules formed were
isolated by spray drying in a Buechy-laboratory spray dryer using a
pneumatic nozzle of diameter 0.5 mm with an input air temperature of 140C
and art- St aff Whdp Eratiffer BB Ay 18 The HafieIe18iz68 of tHetm (particle size
chapamﬁ’tgfﬂi&%f&zi@&u m@é@n@tﬂ&hth%mak?@mﬁ@pmmmaftf Ml%'@ldﬁﬂl &%%@adin
90, see above), Taste tests show that the bitter taste, after application of the
formuShETo A (VLR Aot ROl Ea e Shar pORGR B HLRLE! 1o
Even chewing tite@forhulafign dvena plifaliynoheminliiesdoesladideadienl Wax
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Here also ground active compound is stirréd into a wax solution and the

téhperatufe 1 folReled s theaotreialx prddipitaredbstimswiassw proteeddac of

again gy spiays 2 adryingo T HehaeliMe COPRAUNGtRAIR B WRSVAT I8 pRYESR Sin
and 20%: Groulngl ciprofloxaci(ril having a patrticle size of 0.5 tg, 9 um (d10 and.
d9o inad%uech -laboratory spray dryer using a pneumatic nozzle of diameter 0.5 mm with

an input air temperature of 140°C and an outlet air temperature of 80°C.

15  The particle sizes of the encapsulated Praziquantel are in the range of approximately
2-9 um (d10 and d90, see above). Taste tests show that the bitter taste, after
application of the formulation to the tongue, is not noticed even after a period of 10
minutes. Even chewing the formulation over a plurality of minutes does not lead to

release of the taste.

20
Example 2a to d (Ciprofloxacin with carnauba wax)
Here also ground active compound is stirred into a wax solution and the temperature
is lowered so that the wax precipitates out. Isolation proceeded again by spray
25  drying.

The active compound content was varied between 5 and 20%:

Ground ciprofloxacin having a particle size of 0.5 to 9 um (d10 and d90 in Q3
30  distribution) were stirred into a solution of carnauba wax (commercially available
from Baerlocher GmbH) in said proportions (based on the coating agent) at 60°C.
Subsequently the temperature of the resultant mixture was cooled to 20°C at a

cooling rate of 10 K/h with constant stirring using an impeller of diameter 60 mm at



30 distribution) were stirred into a solution of carnauba wax (commercially
available from Baerlocher GmbH) in said proportions (based on the coating
agent) at 60C. Subsequently the temperatgre of the resultant mixture was
cooled to 20C at a cooling rate of 10 K/h with constant stirring using an

impellesofdinmeten6Qipriad rEndalwpmiansdhe,cagstieadarmed wesgechy-
isolated by spray drying in.a Buechylaboratory spray dryer, in a similar
anaf E RV 115k 4 SRR ARVl 2 g of camaba wax,

2 g of ciprofloxacin 5 2b:100 g of methylcyclohexane, 28 g of camauba wax,

7gof %Pmﬂ%’?@%iB@ﬁétﬁ?ﬁﬂl&%ﬁ@&ﬂ?%’g%q &HfaSWQ%@?‘eiﬁfrﬁf%&fcm

ciprofloxacin 2d: 152 g of heptane, 15 g of camauba wax, 3.

(0]
ciprofldRacin Rk REMSHEgEbhgiacaps §1es Q?Bt&‘i‘ﬁéd"ﬂ?fé)&ﬁ‘ug slerodggacin
presented askigusentphine 10 suceasaivhtaste maskingpnarestablished as

follows;: the co?te?ﬂiaterial i;\éas aced Bnto thg %pngge agﬁ flushed off after
approximately’ 18 MikPHIE s yBREEPa5te of e’ adive e6hiPound was
not noticed. For comparison, pure active compound was also tested: the

bitter tAStR OGCHILSd VER: ERIAN AL ING RS IR DA I REIFITINFE e 1. The
prematurely. 15
10 successful taste masking was established as follows: the coated material was placed

onto the tongue and flushed off after approximately 10 min. The strongly bitter taste
of the active compound was not noticed. For comparison, pure active compound was
also tested: the bitter taste occurred very rapidly and the taste test had to be
terminated prematurely.

15
Example 3 (not according to the invention)

Using the known processes, coacervates of praziquantel with the familiar
encapsulating agents gelatin and CMC were produced and cured. However, these had
20  more rapid release in water than the uncoated active compound, and no taste masking

could be achieved.



Example 3 (not according to the invention) Using the known processes,
coacervates of praziquantel with the familiar encapsulating agents gelatin

and CMC were produced and cured. Howeyver, these had 20 more rapid
release in water than the uncoated active compound, and no taste masking
could pgtaghépMad. -9- Patent claims 1. A coated solid comprising a
pulverulent solid which is a substance selected from the group of agents for
healing, alleviation or prevention of disorders of 5 humans or animals and
which has a partigiel dicimetenofising 24 puiverugmd folithehebdmpa siigtantisindbeded
also tight cogfing gt a6KGHSOR. b & Y AROARIGEOA Mebrders of

material which is a wax having a melting point of 30-18 oraresinora
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process for produyci oated salias comprising. the distrigution of a _ . .
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which has a median pariicle 9@%‘62%‘#99 Al lPAQRTN é‘f_%%NERHeRI &lid and

hydrophobic coating agent, being a wax having a melting point of 30-180C, or
alfesin or a FORfNEHEEELrylate and their copolymerisates, in a solvent which
does not dissolve the pulverulent solid and then lowering the temperature of

the resultant mixture to precipitate out the coated solid,. 20 whereby a thin
but a1 tight DB SQRELE FoRPAEd 00 GARE Ky bR o ARGe” @
agent is formedvenuihe pulvertienisolidianddé agpeedriatenisalaingpthagents for

fﬁ;‘fﬁeso”d-h%aﬁ&? PHRGERS A3 CIANET N e fRINS Pn GATRUE RGN and

15 which has a median particle diameter dso of 1 to 40 pm in a solution of a
hydrophobic coating agent, being a wax having a melting point of 30-180°C,
or a resin or a polymethaccrylate and their copolymerisates, in a solvent
which does not dissolve the pulverulent solid and then lowering the
temperature of the resultant mixture to precipitate out the coated solid,

20 whereby a thin but also tight layer of a thickness from 1 to 3 um of the
hydrophobic coating agent is formed on the pulverulent solid and if

appropriate isolating the coated solid.

3. The process as claimed in one of claims 2, characterized in that the
25 hydrophobic coating agent is a wax having a melting point of 50-70°C.
4. The process as claimed in one of claims 2 to 3, characterized in that the

solvent is heptane or methylcyclohexane.

30 5. The process as claimed in one of the preceding claims 2 to 4, characterized in
that the production of the mixture proceeds at about 60°C and the mixture is

subsequently cooled to about 20°C.



25hydrophobic coating agent is a wax having a melting point of 50-70C. 4.
The process as claimed in one of claims 2 to 3, characterized in that the
solvent is heptane or methylcyclohexane. 305.The process as claimed in one
of the preceding claims 2 to 4, characterized in that the production of the

mixture. procegelsatabavthilteanddheomindyiedsisubaemsently Lealesttized in
about 20C. -%O- }§ The process as clraimleai in on%ogc thed?rﬁ;:eding claims 2
to 5, charact8HizEl INAREPHTE TEOFRAEH SP A& CEEH SoRd Prdckes by spray
drying. 7. The use of a coated solid as claimed in one of claims 1 and 8 to 9

as powder Sighajate, ot a3 013l 0pFa0eaHT: f JRSFORIH Sl ASSRINES L der

in claim 1, characterized in that the particle diameter of the pulverulent solid
is from 2 to 10hgic PO9STHY Epwesd¥dilid as claimed in claim 8, characterized
in that the particle diameter of the pulverulent solid is from 4 to 6 gm.

8. The coated solid as claimed in claim 1, characterized in that the particle

diameter of the pulverulent solid is from 2 to 10 pm.

10 9. The coated solid as claimed in claim 8, characterized in that the particle

diameter of the pulverulent solid is from 4 to 6 um.



