TITLE OF THE INVENTION [0001] Coated Conditioners for use in Foods and Pharmaceuticals
BACKGROUND OF THE INVENTION [0002] For the last several years materials such as silica,
sodium aluminosilicates, kaolin clays, trical€li piicEghdtéyEnNdicgicium silicates have been used as
“conditioners” impogfy and powdgred feqds.iosrrevent.caking andencourags.the free flow of powdered
food particles. In pharmaceuticals, fumed silica has been widely used as an excipient (conditioner or
glidant) for the same reasons. These conditioners absorb moisture from the atmosphere or package
to prevent the food particles from stickB¥gOKGROEND OBISWRENGVPIEBEMre cakes and also act as "ball
bearings" to co, surface qf rtj nting,. agglameration among adjacent
particles. These@t(c]}(i)}r?ditionergf)qa?;sl%?ﬁgr1?(%)(\3/(\1;ftg12 %sg' ?r%gm%lgﬁgﬁgg%nﬁc%ﬁ%gg%%en §1 grr%nﬁ)érﬁﬁ%?t%esd for use at

levels less tharfkstiagirisdrEdcimoinspeimandsslriprotlietipibave beed wserbes dnehiogers” in
f\dnrinistration.&ﬂﬁiﬂ%ﬂé}fwﬁﬁmﬂ%&&%ﬁjﬁ%@Qn&ﬁjﬁé@%%@@é@@?ﬂ@%@% gueh as
ertilizers, pesticides, a ymers,.[0003] While these conditioners are used [n.many .
(:ommercialIy-p‘?"]eg:ck)lgﬁr%\scln#(’j)’_(gﬁaL oW é%%%ﬁ%%%%%?é"%ﬁ%%&%%%?@%FY&B?E@&%%&W&%%ER%&&%W for
use in many peAdavactatoareswsibasibestaintitdiprodoats thatsare frygriscapicsptentain high
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powder, de-lactosed milk powder or hydrolyzed vegetable powder. In fact, for many foods an
S ﬂ\é % Y

pharmaceuticafd®g &ffitibfet breftnsnelricoatbaaiante e fan Riicha usueRvaatife J. M. Huber
Corporation's Zegiyl(e}fibhestamilichuteanpacivih Tsdaxanditbrastesdhadsiics feoniophekic) can
significanty Innibl.caing. o {ogds andhamacerisaiz Howey sl liane tegled cheas .Y
permitted in food applications as defoaming agents for beet and cane sugar. They are not permitted

for use as foodREeitiby Eis HGoBedrmd Prue mdministratiomc addisismalin these aopeiiensts thesralss no

approved compai&allywnallahipccanditenasthalipiayvidesenes/ant fheaking performance. For
example, the C?@H‘% n pain r@}'ﬁﬁ/e aceta incgphen (N-acetyl-para-amingphenol) ha{f a tightly packed
crystalline form'that bften restltsin fre TEIHEHSH S ress i B SN ATSRSE T YRRt i howder
during storage Hewdérgstsoepublfl tnpprerfor erancsivBormkrescilly leokaifabbe fdimn esk in many

pharmaceuticals, as well as certain food prodhcts that are hygroscopic, contain high

concentrations of proteinaceous material, or have a high content of fats and oils such as garlic
powder, de-lactosed milk powder or hydrolyzed vegetable powder. In fact, for many foods and
pharmaceuticals a suitable conditioner is not available. Certain materials, such as the . M.
Huber Corporation’s Zeosyl® T166 (a silica treated with a siloxane to render the silica
hydrophobic) can significantly inhibit caking in foods and pharmaceuticals. However, silane-
treated silicas are only permitted in food applications as defoaming agents for beet and cane
sugar. They are not permitted for use as food conditioners.

[06004] Thus for many pharmaceuticals and food producis there is no approved
commercially-available conditioner that provides excellent anti-caking performance. For
example, the common pain refiever acetaminophen (N-acetyl-para-aminophenol) has a tightly
packed crystalline form that often results in the formation of pressure and moisture cakes of the

powder during storage, leading to poor flow performance. Commercially-available fumed



1 silicas, such as Cab-O-Sil(r) M5 from the Cabot Corporation, Bellrica, Massachusetts, provide some
improvement in flow performance, but they do not completely address the problem. [0005] Given the
forgoing there is a continuing need for chemical conditioners suitable for use in certain
pharmaceuticals and food products that provide excellent anti-caking properties to ensure good flow
performance, while at the same time present no health or safety concerns that would prohibit their use
by food safety regulatory authorities. BRIEF SUMMARY OF THE INVENTION [0009] Disclosed herein

is an edible compasition, comprising,a coated ¢ itioner, the. condifjoner containing a )
ool IS LA e e b da T ires B NS T e e cible
compositiomecomprisingeat leadowesdistmataonmpontkentsisaidicormpoeehtsbdiesy: ihatdehitone
coated cangjgipner, wagreingaig - coatedherndiionsk sofRisieslel At gl derst RRgydrenhehization

agent and inorganic art@les, wherejn sajd at IeasF{ one hydrophobization agent directly coats said

inorganid Patici8<S AL RUABPERT LS8 48P O REC AV oA BI RS SGE AR St ECE MEMIMRAYSd coated
conditionerdmare @mbiiotafehformaleutvbiletd fe 1Qwetbondbasschondhealdtal weight oficaid doated

condition@[;u;gryd'gi@{ I[g@i%%]@y ‘ &Q@ﬂ&ﬂ%g{;‘?ﬂ&?%’éﬁ‘&%@yp consisting of a pharmaceutical active,
7y O S )

a food powder, and any combination thereof, wheréin said edible composition exhibits an improved
flowability property as compareﬁﬂ%ﬁ%ﬁ%%m&%ﬁogﬁmy%g component ii) above, but
without sfd@gated candifiondrlippiesenidhelidla. (0Ap0)iRiaciosgaihiatetn ésacdhaindacautjcat
preparatin, mRHEING ARNPITASSIAIN. AR Inaiedient and g cated conditioner, the condioner
containing inorganic partlcfe% and a ydrqp‘hobéatlon agent. 0011 Disclosed herein is an
- acetaminBfiiéalphariiae duiticamsrépiianon BEgFsiAY catttarTBpHaMN PRI ieb& 0 eshitoner
comprisingstihinasgapiapasticiescanthdiitdsitnia Bhout2l witchasedarithadotalwaighial the
CO”d't"’.”%&ah%fdac” QA?%%QPQ%?-&%%E%%%@HQQS d‘}]e'ﬂ%%f%% %B%ﬁ%oeé:tet?%{ﬁ %%d%r%}{#"%jée)%&‘{ieé,
acetaminophen pharmaceutical preparation comprising a mixitire of. é\?ace amifophien; and’(b) a
coated conbitineridorh prisingneininorgbehizphetichesnh Al YL Wids toidboar20iwmsliskseandn the
total weigRh@fein said at least one hydrophobization agent is present within said coated conditioner in an

amount of from about 1 wit% to 10 wit%, based on the total weight of said coated conditioner;

and 1i) at least one material selected from the group consisting of a pharmaceutical active, a food

powder, and any combination thereof; wherein said edible composition exhibits an improved

flowability property as compared with an edible composition of the same component ii) above,

but without said coated conditioner i) present therein.

[0010] Disclosed herein is a pharmaceutical preparation comprising a pharmaceutically

active ingredient and a coated conditioner, the conditioner containing inorganic particles and a

bydrophobization agent.

[0011] Disclosed herein is an acetaminophen pharmaceutical preparation comprising

acetaminophen, and a coated conditioner comprising (i) tnorganic particles; and (ii} 1 wt% to

about 20 wt%, based on the total weight of the conditioner, of an hydrophobization agent.

{00114} In a second aspect, there is provided an acetaminophen pharmaceutical

preparation comprising a mixture of: (a) acetaminophern; and (b) a coated conditioner

comprising: (1) inorganic particles; and (ii) I wi% to about 20 wt%, based on the total weight of

the conditioner, of an hydrophobization agent, wherein the inorganic particles are coated with the

hydrophobization agent.



the conditioner, of an hydrophobization agent, wherein the inorganic particles are coated with the
hydrophobization agent. -2 DETAILED DESCRIPTION OF THE INVENTION [0012] All parts,
percentages and ratios used herein are expressed by weight unless otherwise specified. All
documents cited herein are incorporated by reference. [0013] By "mixture" it is meant any combination
of two or more substances, in the form of, for example without intending to be limiting, a
heterogeneous mixture, a suspension, a solution, a so], a gel, a dispersion, or an emulsion. [0014] By
"coated" it is meant that the spEiciiedbdatiRg MPiadisndEdudirs siviesdt @Noortion of the outer surface
of a partigip prisubstralgy [QASLEcIRRAaniG RIS RIZE h@r@m@né%%@@@t bral.ofeuriog

inorganic mlnerals and synthetically produced inorganic compoun s. [0016] By ™food product" it is
meant arfgﬂﬁ%’tﬂéf‘cﬁ?ﬁ@giﬁ%/ 16 hEVEHSHA SHeRESHEN S HERNBREE I IISEFHucts such as, without
intending{tm b limiting3 wpicsuseaspnings: vedeoidiamnis, @i-calingand e flowiagantsn0017]
The pres%pt tn}/ % mg;} re@%&%&g ﬁg@t d ch dbtéoﬁ that V\Hyta 14 mg]%r osr%'%? |petoapowde ed
pharmaceutlcal or depro Ucts inhibit ¢ ing an pr mote the free flow of the’ powder. \ése coated
condition&Piges-a Kok ugel of ﬁ‘Wﬂ?’é’ﬁh@b@i‘aﬁi@W%@‘ént (such as a -2a stearic compound or an oil) and

well-knownagneyganic garticulatas sughmskaahin Qlﬁysﬁadgaed%a@sar@@&ehﬁmew@tqaﬁum

carbonates. Thesle ant d conditio ers are I not og ly functlonally effective, but because the
1 ufer surtace 0 arl Or siy

condltlongrs are mere y & mixture of thio componenfs (hydrophobization agent and inorganic
particulatéey thht havefbremglﬁkyibé@ﬁ%ﬁ)ﬁ?@\?éd%wﬂéb@ﬁm@@fﬁﬁ@m@héfﬁﬁﬁeﬁﬁwg avessalfe for use

in pharm@g@@j@gh@tﬁﬁqgggﬁm@muﬁ%aﬁgmqumgngredients of the coated conditioner as well as a
method fgw@qng the cq,?cﬂ? |t|tqner will now be dlsc(iyssed in detz}l Then g%ﬁ\/demdl
pharmacettital or food protiict YHEE mKis (e Bt ARS EEATY (BRtShER TPBE Hsetsi8d %nd
examplesadfigich tprovdcpsodrstddedh as, without intending to be limiting, spices, seasonings, food
colorants, anti-caking and free flow agents.
[0017] The present invention relates to coated conditioners that when incorporated into
powdered pharmaceutical or food products inhibit caking and promote the free flow of the

powder. These coated conditioners are a mixture of a hydrophobization agent (such as a

2~



. as so

[00191 The coated conditioners prepared according to the present invention are composed of at least
two components: inorganic particles and hydrophobizing compounds. The inorganic particles are
selected from any inorganic compounds commonly used as conditioners in food and pharmaceutical
powders, such as silica (such as precipitated silica or fumed silica and silica gel), precipitated or
ground calcium carbonates, kaolin clays, silicates (such as calcium silicate, magnesium silicate,
aluminum calcium silicate, tricalcium silicate, sodium calcium aluminosilicate, sodium magnesium

aluminosilicate, gggﬁéggj;jm gH,I ileoqii &e&{qp hosphates (such as tricalciu hosphate, dicalcium
phosphate, monocalcium phoséﬁatecz Brn%ggneczasilfJan{RE;ﬁc?g)(E{ﬁiaiﬁac).fl ?—ﬁlg é%géglfﬁc %Sljg];ér%naﬁ%b%gﬁ%les

serve as substratéeite Phnwhmergadiclsimdedaricodiberwitnitdetmdiioptiobizatibpnigent. [0020]

The preferred siligasagaerphelsspresinitaied silitasithataraRarkeachironr Avdidyig phase by
acidulating an aéhal' mgt%l.sijécate witth gstron .acid su%‘rf\ s sulfuric acig, in the presence of heat.
Useful techniquE® foTEOnuGeaRGERE Bre BBt RS HoR; rRAEHRSR e Y5eprdtRe &t genous
amorphous silicadgtiticieb arthevideditiknavnarcamd: fodersto pllaTirecrdsliting Rilidapecipitate is filtered,

washed, and drigg 1§ mannens,syeh-az.ausiamali. PR -FXAMRIES QL IbR MBNLRaleigd
publications describing such precipitated silicas include U.S. Pat. Nos. 4,122,161, 5,279,315 and

5,676,932 to WASBRERItiaTgr 74 nexnBE isedn doala b ggvderd phwmestrecaiorfiod1] After

~ being produced hydhasatorementionddnbgoidephasd moathodiline dpresipiatecsiiganaysthan be milled
to obtain the de ilrcge rt}&lﬁd%i&e of between about 4 sm to 25 m, such as about 4 pin to about 15 m.
Said silicas will preferably have oil absorption of about 50 ml/100g to about 475 ml/100g_ Suitable
silicas are manuffitired by tHégoRetedopRibéres pspamshaEeidon NDe arrdeatdnseltion gifferent grades

unger, the traderdqfisss4esfte il wRQMMIFIARIsZRBLRRND p[RA32] SYMRRlSARAMNeHDAkalingRarth
metal silicates, such as amQrC}i)hous CEIciLé(r}p:r silicate, may.also be used as tpgg inorganic particles.

RSN S PE PSS B THE TAEHUN SPaPrentt A R WATAR SaRdiivaEarth

These silicates are m
metal reactant, prdterxbinly prentiatimiéabprtvens tachxidslmal{yaioxigescapititadsolice erdbalednilioan such

dium alumipateal, gel), precipitated or ground calcium carbonates, kaolin clays, silicates (such as
calcium silicate, magnesium silicate, aluminum calcium silicate, tricalcium silicate, sodium
calcium aluminosilicate, sodium magnesium aiuminosiiicaté, and sodium aluminosilicate) and
phosphates (such as tricalciurn phosphate, dicalcium phosphate, monocalcium phosphate,
magnesium phosphate). Preferably, the inorganic particles serve as sﬁbstrates, ie., the
inorganic particles are coated with the hydrophobization agent. |
[0626] The preferred silicas are amorphous precipitated silicas that are produced from a
liquid phase by acidulating an atkali metal silicate with a strong acid such as sulfuric acid, in
{ \ the presence of heat. Useful techniques for conducting the precipitation (acidulation) reaction
itself to produce homogenous amorphous silica particles are widely known and understood. The
resulting silica precipitate js filtered, washed, and dried in manners such as customarily
practiced. Examples of the many patented publications describing such precipitated silicas
include U.S. Pat. Nos. 4,122,161, 5,279,815 and 5,676,932 to Wasen et al., and U.S. Pat. Nos.
5,869,028 and 5,981,421 to MecGill et al..
[QGZI] After being produced by the aforementioned liguid phase method, the
precipitated silica may then be milled to obtain the desired particle size of between about 4 um
to 25 pum, such as about 4 pm to about 15 pm. Said silicas will preferably have oil absorption
of about 50 ml/100g to about 475 ml/100g. Suitable silicas are manufactured by the J.M.



alumina. Because the final properties of the silicate are dependent on the reactivity of the silica, the

* silica source is preferred to be a clay which has been treated with a mineral acid (such as sulfuric
acid) to produce alum (aluminum sulfate) and an insoluble reactive silica. A suitable example of this is
sulfuric acid leached reactive clay. Suitable synthetic amorphous alkaline earth metal silicates are
manufactured by the J.M. Huber Corporation and are sold in different grades under the trademark
Hubersorb(r) Methods and techniques for preparing these silicas are discussed in greater detail in

U.S. Patent No. ﬁéﬂ,@g%ogg&%[ gﬂ&g&lﬁfi&g@é@g af i%\%’klgt%blet froé@si]m l\éér%q%rdecrgr oration such as
r

sodium aluminosilicate sold under the trademark Zeolex and sodium magnesium aluminosilicate
sold under the trégefisafk dgend®addezErRiso suitable for use as inorganic particles are ground

calcium carbonajggop)precipitaigtheal G Aatkanaie.Graungkca gin.carhanateds fistmingd-aAnd

then ground to the,%%?ro%iate article size. Optionally, ground calcium carbonate may be classified
into more narrow pAMcRAY ZE RIS Bl tiprEatauRaEIGsT CaFFoHARRYS tmetaiselinatmyed
exposing calciuryhiielroxitiersiiryeficevenilikaoftine) 4k dicaanh atigsl reactioprdibisbimay be.deae by

injecting carbon QM%@&HQO?ﬂ?&%ﬂ%,‘éﬁﬁ%eéo%?&[%? u?r&%%lﬂ??uuﬁ gsaggi im gydroxi‘tdeorslurry.

Methods and techniques for preparing these precipitated calcium carbonates are “discused in greater

detail in U.S. PatdftRy: Bepastdts Sitamecpieciiibesiictirindepentbon atcbarssidhusitered by the
J.M. Huber Corpgitatiohesidareaidiindifasant geadasy widel thestadematkib bethalhda0adhAlso

suitable for use as ingrganic. particles are.clays, such as kaolin clays, These clays are produced by
first mining raw, Slsasf/l,?an(% ﬁ%le%atgtfgfe%ﬁﬁal ‘fﬁ]e%%lfﬁnelﬁ%rfasf/lﬁ ?gt%%\i/néfr%ﬁ' %&%ﬁ%ﬁﬁﬁévgfé &y AriTridle
suitable for use inxamwpiestiritey srodiuct Fhkldsshediciatiing stepsSuilchicsybriexanvopbore aikaling grit
partictes, sorting dienGlaxPafiicies i ablainumaTsy AeTiMbisparicealar AiRUtoN: femaving

several different impurities found in the raw clay, and steps to impart to the clay a more desirable final

color. Suitable k&BffesMRAeLie Fedsmnti bbrearbf Metbots and tshesmdrimspanng fhesesiirs are
different grades idesshiint paeieenastaiPl YD P36 NBORS5S Hywophebatr agems inckamble
food-grade fatty %%9135 %ﬂgﬁé%@é%grgﬁlgn sich as sodium alumninosilicate sold under the trademark
~ Zeolex® and sodium magnesium aluminosilicate sold under the trademark Hydrex®.
jon23] Also suitable for use as inorganic particles are ground calcium carbonate or
precipitaied calcium carbonate, Ground calcium carbonate is first mined and then ground to the
appropriate particle size. Optionally, ground calcium carbonate may be classified into more
narrow particle size fractions. Precipitated calcium carbonate is typically obtained by exposing
calcium hydroxide shury (i.e., milk of lime) to a carbonation reaction. This may be done by

injecting carbon dioxide gas into a reaction vessel containing aqueous calcium hydroxide

o,
o

slurry. Methods and techniques for preparing these precipitated calcium carbonates are
discussed in greater detail in U.S. Patent No. 4,888,160. Suitable precipitated calcium
carbonates are manufactured by the J.M. Huber Corporation and are sold in different grades
under the trademark HuberCal®.

[0024] Also suitable for use as inorganic particles are clays such as kaolin clays. These
clays are produced by first mining raw clay, and then subjecting the mined clay to several
beneficiating steps until it is suitable for use in a consumer product. The beneficiating steps
include, for example: removing grit particles, sorting the clay particles to obtain a more
desirable particle size distribution; removing several different impurities found in the raw clay,

and steps to impart to the clay a more desirable final color. Svitable kaolin clays are



compounds, food-grade oils, and food-grade waxes and gums. Suitable fatty acids include capric,

* capryllic, lauric, myristic, oleic, palmitic and stearic acids, as well as the fatty acid compounds listed in
Title 21 C.F.R. (the United States' Code of Federal Regulations) as permitted for direct addition to
food, feed or pharmaceuticals. Suitable stearic compounds include stearic acids, salts of stearic acid
and esters of stearic acid. Suitable salts of stearic acid include magnesium stearate, calcium stearate,
potassium stearate and zinc stearate. A suitable magnesium stearate is the vegetable-based, food
grade magnesiyisisatals 8yale raLFeNS, GhsTicals, Cleusland, Ohlo ynder thg Synpro()
trademark. Suitable esters of stearic acid Incl é)e alcohol stearic acid estors SUeh'SS
glycerylmonostgﬁ%@iﬁww stearate. Suitable esters of stearic acid include alcohol stearic

acid esters sucluazsglycery| manasiaazaienapd aureat FReaiale a8 WRk AR RINALEPLRLpuCh as

glyceryl palmitostearate, apd orb(gan, moHostearate. Glyceryl monostearate and glyCeryl tristearate

are available fr6RT BRES> CWpETAtHH, iAttonadserahns it sums i iakliciiarre b andie(r) 901 and
Pationic(r) 919 capépestivdlic, [0026]Fobtcgride pilsuiie 1ho se-vilsairpgdindlLdnRugapermitted for
direct addition g iga It faod-grade qils inclyde white mineral oll,
rapeseed oil, soyi%%g#%%ljﬁ%gtfgrﬁ{(;n{y?ggﬁ% (?T? %%%s% é%ﬁ%e%’%%qﬁglgﬁége&?g%?%% F.D.A.in21

C.F.R. 182.20 PTG dirssiadditirade foad dierdrs nhamnatsatiselso Suitsllirsparic epo@ditable
food-grade waxestidelsdgicarnrliiacornuia and parafinyvases:Suitableiaed-giads aumsiipglude

karaya gum, gum tragacanth, carrageenan gum, xanthan gum, and guar gum. [0027) A preferred
process for com]%{f]rtﬁ%%%gj el K ?c%igg?ﬁlél}és‘t S P&%ﬁwlﬁ Sﬁeﬁé%@@‘l%ﬂﬂ?t et Wb he
hydrophobizatiorrgegsiis: steerstedsithe ontpiobleduohridod sadtnmagirsitkastaliawsdinbldifais@prof this

prcess, an amekdhehilielBaaanORRY ek ds. sdedit.ambing BRuband prefpiably higgted o a

temperature of 10F to 30F above the melting point of the stearic compound. The rotating blades of the

mixer are turneBH G AFEBHSEBIR BB TR 15 sheBEMOMITHEEoRt iRl T LHERS0 minutes.
After mixing is Suitapletatirihd swateriaidisitieithicohinisgbrwtidhercoaten soncitisneissalomed to
cool before it is,Adgeddga-naudered oarorAlAIMAcsHcal Arodust When the hydrophabization -5

monostearate. Glyceryl monostearate and glyceryl tristearate are available from Patco

Corporation, Wilmington, Delaware under the trademarks Pationic® 901 and Pationic® 919,

respectively. .

{0026] Food-grade oils are those oils listed in 21 C.F.R. as permitted for direct addition

to fodd, feed or pharmaceuticals. Suitable food-grade oils inchude white mineral oil, rapéseed

oil, soybean oil, castor oil, coconut oil and oils defined as “essential oils” by the F.D.A. in 21

C.F.R. §182.20. Suitable food-grade waxes and gums may also be located in 21 C.E.R.

Suitable food-grade waxes include candelilla, carnuba and paraffin waxes. Suitable food-grade

/vrﬁ\h\\-

gums include karaya gum, gum tragacanth, carrageenan gum, xanthan gum, and uar gum,
[0027] A preferred process for combining the aforementioned ingredients to form a
coated conditioner (in which the hydrophobization agents are stearic compounds) can be
summarized as follows. In a first step of this process, an amount of the inorganic particles is
added to a mixing bowl and preferably heated to a temperature of 10°F to 30°F above the
melting point of the stearic compound. The rotating blades of the mixer are turned on, a stearic
compound added to the bowl. Mixing continues for about 30 minutes. After mixing is
completed, the material inside the mixing bowl (the coated conditioner) is allowed to cool

before it is added to a powdered food or pharmaceutical product. When the hydrophobization



agent is an oil, an identical process as that described is followed with the exception that no heating is
“required, because the oils are liquid at ambient temperature. [0028] The invention will now be
described in more detail with respect to the following, specific, non-limiting examples. -6 Examples
[0029] In Examples 1-8, coated conditioners that are a mixture of a stearic compound and inorganic
particles were prepared according to the present invention. The inorganic particles have median
particle size and oil absorption values given in Table A, below (methods for determining particle size

and oil absorption value are discussed below). [0Q30).In this process, first, an amount of inorganic
particles, such asa%?ﬁ%:g, Calcim {éc%a{lr%cgg &or éﬁ%ﬁ% %‘Tgﬁf’?’%{) fﬁ&%ﬁﬁf@‘a&iﬁ’%?ee’f‘@f&ﬁmﬁgﬂadded to
a mixing bow! anéciasiisatitsdviicarsehpioits arkiichidriAbiaatgnDentmixer, model K5SS. To
control the tempeyaiiye of therfuxinexheepRisnES a3k ckeL AR MIRRREE HIAHIHLILSR 25 1O
heat the mixing bowl| to increase, the temperature of the mixing bowl contents. The temperature &t its
contents were méﬁ%ﬁf’t‘@dnrgv B f& placed.in contact with the mixing bowl! contents, and the
temperature was electronically regulated through a solid state temperature controller connected to
both the thermocouple and the thermal jacket. [00311 The temperature controller was set at 177C and
the mixer turned on low. After the temperature of the inorganic particles in the mixing bowl! reached
177C, powdered magnesium stearate (vegetable-based, food grade magnesium stearate available
from Ferro Chemicals, Cleveland, Ohio under the Synpro(r) trademark) was added to the inorganic
particles in the mixing bowl in the weight proportions set forth in Table | below and mixing was allowed
to continue for 10 minutes. The wt% of magnesium stearate added is based on the total weight of the
coated conditioner (i.e., the weight of the inorganic substrate plus the weight of magnesium stearate).
Follq\i\ijgwg mixing the resulting coated conditioner powder was allowed to cool to ambient temperature.
During mixing, the magnesium stearate was melted onto the particulate inorganic substrate so that
the coated conditioner was a mixture of magnesium stearate and the particulate mineral substrate.

£



[00321 The particle size and the oil absorption of the inorganic particles used in the following
examples are as follows: 7 Table A Inorganic Particle Median Particle Size Oil Absorption Pin
mL/100g Zeofree 80 silica 14 195 Zeothix 265 silica 4 220 HuberCal 250 GCC 14 13 Hubersorb 600
calcium silicate 6 475 Polygloss 90 clay 0.4 42 [0033) Zeofree(r) 80 and Zeothix(r) 265 amorphous
precipitated silicas are available from the J.M. Huber Corporation. Polygloss(r) 90, a kaolin clay, and
HuberCalTM 250, a ground calcium carbonate, are both available from the J.M. Huber Corporation.
Hubersorb(r) 600 is a calcium silicate from the J.M. Huber Corporation [0034) The oil absorption was
measured using linseed oil by the rubout method. In this test, oil is mixed with a silica and rubbed with
a spatula on a smooth surface until a stiff putty- like pRstergdormed. By measuring the quantity of oil
required to have te mixt hich . will curl when,spread.out, one can calculate, the oil absorption
value of the silicaﬁ)-(;tﬁr?g value %ﬁ%}g\,ﬁr’? S?gé%eﬁ%a%%\%c\% 15§ ri%gecr) o#r%r&? i%‘ﬁ‘ﬁrérot%% it WelghBrEHtea to
completely saturdfé {ReFSSiicP eGPV & eapuerrdaeterdinsn BrthsssiitabsntistoThalnergas done

according to equatiaitl kA4 mbsantieficr 5Y0habiAhes Yol 0L MRIgh Blrliga, AEAAS s
0il/100 gram silic 0{[(%%%5 '.I'hg p%%&ic e size v:ias termined using a, Mode| LA-910 faser light scattering
instrument available TTom HONoa INstument f”é%%fﬂm", BUHHESIPSAEER Y598 beam is projected
through a tran.spdﬂéiiﬁbel_l whidh bbrteirss teammubmovfigopziclestuepended iilies, liglisin ight
rays which strike {he Raticee.81R SEAHEr ety aanRl BRI B A GIIVASE Wixing bowt and the

mixing bowl attached to a Kitchen Aid Heavy Duty mixer, model X588. To control the

temperature of the mixing bowl contents, a thermal jacket was wrapped around it so as to heat

O

the mixing bowl to increase the temperature of the mixing bowl contents. The temperature of
_its contents were measured by a thermocouple placed in contact with the mixing bowl contents,
and the temperature was electronically regulated through a solid state temperature controller
connected fo both the thermocouple and the thermal jacket.
[0031} The termnperature controller was set at 177°C and the mixer turned on low. After
the temperature of the inorganic particles in the mixing bowl reached 177°C, powdered
magnesium stearate (vegetable-based, food grade magnesium stearate availabie from Ferro
Chemicals, Cleveland, Ohio under the Synpro® tra&emark) was added to the inorganic particles
in the mixing bowl in the weight proportions set forth in Table 1 below and mixing was
allowed to continne for 10 minutes. The wi% of magnesium stearate added is based on the total
weight of the coated conditioner (i.e., the weight of the inorganic substrate p!ué the weight of
1 magnesium stearate). Following mixing the resulting coated conditioner powder was allowed
to cool to ambient temperature. During mixing, the magnesinm stearate was melted onto the
particulate inorganic substrate so that the coated conditioner was a mixture of nagnesium

stearate and the particulate mineral substrate.

- f0632] The particle size and the oil absorption of the inorganic particles used in the
following examples are as follows:



proportional to their sizes. The photodetector array measures the quan_tity of light at several
‘predetermined angles. Electrical signals proportional to the meagured light flux valugs are then
processed by a microcomputer system to form a multi-channel histogram of the particle size
distribution. [0036) The compositions of the coated conditioners of example numbers 1-8 are as
follows: -8 Table | Example No Inorganic Wt% of Magnesium Substrate Stearate | Zeofree 80 2 2
Zeofree 80 4 3 Zeothix 265 2 4 Zeothix 265 4 5 Polygloss 90 2 6 Polygloss 90 4 0 7 HuberC_:aI250 2
8 HuberCal250 4 [0037] Further coated conditioner samples (Examples 9-25) were prepared in a
manner similar to that set forth above for examples 1-8—% t that a Thysson Henschel FM 100 _
mixer was used Tivegoaitiuttitks inorganic substratesqahindeatedsnd aple 3 REloyETe]placed in
a mixing bowl attached to the mixer and preheated to 77C wihile the mix ng blagie regated at 8GQ rpm.
After reaching 77Ceaficardsifitof stearate, as indi¢ated in table Il belqw, IS adcil_e%_gl' hf |[lorg§rr]nc

[ ialernke; mix at 7 7C for IO mifjutes—The exceptio that-w
%agggf:il?rgdstgg SZE IS :%%%%%Qg?pzature is-sgt-to-170GCollowing mivim; fhg&&multinn coated
conditioner pow ‘l‘l’gﬁﬂ\l/\%;(q %00l to ambient tdmperaturel. % [0038] The coribositions|of the
coated condition¢fSubtsrentflecalemipeis®25 are ps followss-9 475

Polygloss 90 clay 0.4 42

. {6033) Zeofree® 80 and Zeothix® 265 amorphous precipitated silicas are available
from the M. Huber Corporation. Polygloss® 90, a kaolin clay, and HuberCal'™ 250, a

ground caleimm carbonate, are both available from the J.M. Huber Corporation. Hubersorh®

600 is a calcium silicate from the JM. Huber Corporation

P
A

[0634) The oil absorption was measured using linseed oil by the rubout method. In this
test, oil is mixed with a silica and rubbed with a spatula on a smooth surface until a stiff putty-
like paste is formed. By measuring the quantity of oil required to have a paste mixture, which
will curl when spread out, one can calculate the oil absorption value of the silica - the value
which represents the volume of oil required per unit weight of silica to completely saturate the
silica sorptive capacity. Calculation of the oil absorption value was done according to

equation (I):

Oil absorption = __ml oil absorbed X100 3]
weight of silica, grams

-

= ml 0il/100 gram silica
{0035] The particle size was determined wsing a Model 1.A-910 laser light scattering
instrument available from Horiba Instruments, Boothwyn, Pennsylvania. A laser beam is

projected through a transparent cell which contains a stream of moving particles suspended in a
liquid. Light rays which strike the particles are scattered through angles which are inversely
proportional to their sizes. The photodetector array measures the quantity of light at several
predetermined angles. Electrical signals proportional to the measured light fhux values are then
processed by a microcomputer system to form a multi-channel histogram of the particle size
distribution,

[6036] The compositions of the coated conditioners of example numbers 1-8 are as
follows:



Table Il Example Inorganic Stearate Weight % of No Substrate Gtyce 1 stearate 9 Zeofree 80

" Glyceryl monostearate 2 10 Zeofree 80 Glyceryl monostearate 4 11 Zeofree 80 Glyceryl tristearate 2
12 Zeofree 80 Glycery tristearate 4 13 Zeothix 265 Glyceryl monostearate, 2 14 Zeothix 265 Glyceryl
monostearate 4 15 Zeothix 265 Glyceryl tristearate 2 16 Zeothix 265 Glyceryl tristearate 4 17
Polygloss 90 Glyceryl monostearate 2 18 Polygloss 90 Glyceryl monostearate 4 19 Polygloss 90
Glyceryl tristearate 2 20 Polygloss 90 Glyceryl tristearate 4 21 HuberCal 250 Glyceryl monostearate
2 22 HuberCal 250 Glyceryl monostearate 4 23 HuberCal 250 Glyceryl tristearate 2 24 HuberCal
250 Glyceryl tristearate 4 25 Hubersorb 600 Magnesium Stearate 4 [0039] Hubersorb 600 calcium
silicate is available from the S.M. Huber Corporation. FableJtos of the stearate added is based on the
total weight of the coated conditioner (weight of mineral substrate plus welght of the stearate). [0040]

In Examples 26-29, coated coch u(.}.méﬁg of “m'—*' “ and preei ipitated silica were
prepared according to the present ivention. irst,S éé}g{eams of pr %&8%? aj (as indicated in
Table IIl, below) was added to @mixing tiowt AndAEETIRAg owt olLLoI.L. Bedtoa taboratory-scale
Hobart mixer. The mixer was tiirned on low.speed and at_ambient Lemperature 4.0% or 10.0% of
mineral oil was added and allojved to fnix with| th&€2#fes® 88r 10 minutes fas indicatéd in Table III,
below). 3 Zeothix 265 2
4 Zeothix 265 4
5 Polygloss 90 2
6 Polygloss 90 4
O
L 7 HuberCal 250 2
8 HuberCal 250 4
[0037] Further coated conditioner samples (Examples 9-25) were prepared in 2 manner

similar to that set forth above for examples 1-8, except that a Thysson Henschel FM 100 mixer
was used. The particulate inorganic substrates, as indicated in Table IT below, were placed in a
mixing bow! attached to the mixer and preheated to 77°C while the mixing blade rotated at 860
ipm. After reaching 77°C, an amount of stearate, as indicated in table II below, is added. The
inorganic particles and the stearate are allowed to mix at 77°C for 10 minutes. The exception is
that when magnesium stearate is used, the temperature is set to 170°C. Fol!owing mixing the

resulting coated conditioner powder is allowed to cool to ambient temperature.

i

s

[0038) 7 The compositions of the coated conditioners of example numbers 9-25 arc as

follows:



~ -10 Table lll Example Number Inorganic Mineral Oil Substrate Addition 26 Zeofree 80 4% 27 Zeofree
" 80-10% 28 Zeothix 265 4% 29 Zeothix 265 10% [00411 The likelihood of a powder to form a
moisture cake was evaluated using the moisture caking test. Before actual testing of the conditioned
powder in the moisture cake itself (i.e., pharmaceutical or food powder containing a conditioner) was
done, a baseline correlation between moisture and caking for unconditioned pharmaceutical or food
powder was determined. To establish this correlation, acetaminophen powder is titrated with a
minimum amount of water to produce near 0% caking, and also an acetaminophen powder is titrated
with a maximum amount of Water to produce 70-80% caking: §jaagse points are then plotted along a

straight line, and the amount

for the remaining conditioned
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[0039]

EWatgy- AS (e oS, 5gdome|in @il%&&jﬁxistearate 1
17 Polygloss 90 Glyceryl monostearate 2
18 Polygloss 90 - | Glyceryl monostearate 4
19 Polygloss 90 Glycery! tristearate 2
20 Polygloss 90 Glyceryl tristearate 4
21 HuberCal 250 Glyceryl monostearate 2
22 HuberCal 250 Glyceryl monostearaté 4
23 HuberCal 250 Glyceryl tristearate 2
24 HuberCal 250 Glyceryl tristearate 4
25 Hubersorb 600 Magnesium Stearate 4

Hubersorb 600 calcium silicate is available from the .M. Huber Corporation.

The Wt% of the stearate added is based on the total weight of the coated conditioner (weight of

mineral substrate pius weight of the stearate).

[0040)

In Examples 26-29, coated conditioners that are a mixture of mineral oil and

precipitated silica were prepared according to the present invention. First, 100 grams of

precipitated silica (as indicated in Table ITL, below) was added to a mixing bowl and the mixing

bowl attached to a laboratory-scale Hobart mixer. The mixer was turned on low speed and at

ambient temperature 4.0% or 10.0% of mineral oil was added and allowed to mix with the silica

for 10 mimutes (as indicated in Table III, below).
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three jars are prepared for each sample component. 100431 The samples were then removed from
the oven and allowed to cool for ten minutes to room temperature. If the samples are not allowed to
cool to room temperature, artificially low % moisture caking will result. The samples were not allowed
to cool more than -11 15 minutes (because once they are cooled, samples can begin to absorb
moisture, which can soften the cake and result in an artificially low % moisture cake). [0044] Next, a
#12 Tyler screen was inverted and centered over each aluminum pan, and the aluminum pan held
against the #12 screen, at the same time that the sanmipiblsE carefully inverted over the screen so

that the cake comes to reStJ)nEQﬁdﬂél\ﬁ%%@x” gsthe Iﬂéﬁwgm pa

transferred to a Thomas orhjtal sieve shaker (availablg, oI hom

n 1 |
s Scigiiife Abparg
Tla

1S rﬁ“ncvm‘ —he-screen was then

itus) without

breakage, and the caked sample vibraged on the Thomasopgiker |

rone ”'A,b},‘g‘t""- Wl

sample remaining on the scfeen is vegighed, and peEgiiLalE 1S T

[cutateq gs M equg

amount of
ition (1): grams

of cake left on screen *100{= cake (128 x Z 4-y){[004ztyviieredR: X =

g of sample used

y = ml 1420 added to sample in jar 222 g of sample a@geg:togmr [0

46] Attejgiie perce

aluminum pan
Nt cake has

been determined in triplicate for | ml of added water, then the process described abov

e was repeated

using 2 ml of waig 64@]_6” 3 MiplGy, éﬂﬂ%ﬁ%,}g,%\%“kﬁgﬁ isqeached. Prod%%s, which are very sensitive to

moisture may require increments of water be

[OWAR? SEEHER BRI R usHiaded unt

there are at leastOSPEIEKER HifltsRiionsacuitngting 06 the tardifiopeda0mddrtie thesutistak thadiamke
test for garlic poige plamnsiaeetRARABbE Podre:ses Rk WhIPRAL) TRmsas U E.DE 10058 bk
d?nslty, a mOdlflggr@ée%'Q&%dgn%tgg(ﬁyg“ og%cl:ismditioned pharmaceutical or food powder was

£
7

Q/‘s’ determined. To establish this correlation, acetaminophen powder is titrated with a minimum

amount of water to produce near 0% caking, and also an acetaminophen powder is titrated with
a maximum amount of water to produce 70-80% caking. These points are then plotted along a

straight line, and the amount of water needed to produce about 50% caking is the amount then

used for the remaining conditioned acetaminophen powder samples to be tested.

[G042]) The above moisture measurements were carried out as follows. A sufficient

amount of screened, unconditioned sample was placed into an 8 oz Spex® Mill jar so that the

Jar was about one-half full. Either 1 ml or 1 g of water was titrated or weighed onto the sample

in the jar, and then the jar and its contents were placed on the Spex Mill (model 8000-115

available from Spex Corporation, Edisbn, New Jersey) for 30 seconds. Then a small aluminum

pan was prepared for use by pressing the lid of the Spex Jar to the bottom of the pan to mold

o,
[
v

the contour of the pan to the shape of the lid. 20 g of wet sample was then weighed onto the

pan. Then from this 20 g of sample a level cake was formed by placing a jar filled with lead

shot, lid side down, on each sample. Samples were then placed in an oven for at least 15

minutes at 50°C to expel the added moisture and set the cake. Sample weight should be

checked to confirm that all of the added water has been driven off. Longer times or higher

temperatures may be required to remove all of the water. As the testing is done in triplicate,

three jars are prepared for each sample component.

{0643} The samples were then removed from the oven and allowed 1o cool For fen

minutes to room temperature. If the samples are not allowed to cool fo room temperature,

artificially low % moisture caking will result. The samples were not allowed to cool more than

-11 -~



utilized. The cylinder has been modified such that the cylinder top is level with the 100 ml mark, by

- cutting off the cylinder at the | 00-mL mark. The empty cylinder weight is recorded as the "tare
weight". The sample powder was poured into the modified cylinder until overflowing. The level of
powder in the cylinder was immediately leveled-off by scraping across the top with a spatula; this
leveling-off step was done as quickly as possible to prevent settling of the powder, which would give
artificially high loose bulk density values. Any additional excess powder along the sides or base of the
graduated cylinddbwesntdsbbrusked afthdiZannchthel cadingies waishadowtbotBewaight seearded as the

“total weight". Anyoﬂmcﬁf@@&%e@:ﬂ@ﬁ?%%%] ) éplov‘;‘/rql,gr has bee&%ﬁveled off and excess powder
C 0

brushed away is to be ignored, because this volum angren?és Ue" e tendency of the powder to

pack down. The 18988bulk d&Vsityaig Ralolmest tromvesiguatiohand [@048)d aoseaBulkumboial b, - tare

wt. Density, g/ml 2000 aif0R4A bAnethessaltlanensue,RLPawdas flowahilitvisdhe avalanche time,
which is measurgg%&w%;ﬁ g@%%g gl%rgmeter"iThﬁ?shorter the time between avalanches, the more
free flowing the powder: In thns Toot first S Ao it RS aMEhed Shmdhe Hsserserandetermine
the weight needet|4&iNg no0itgraddaide syliauemsthdn thesfensd tbulitidensinibiestiabang. T his
weight was then d9 b rnsRfthe 4 : rofl Végg Paowder Fl Vﬁ%%f#it Analyzer
Model 0-8030 froﬁ%ﬁlcor rated ofcg%ggﬁ%i( inneggoﬁi%v%% %eé%(‘ n %ﬁ%\ggtceagfg 8}4}9& p of
these tests, a rind’d EIE'E%% AR thiee s ofrespsrramamrafiovibestieg drum. The
masking tape acteeighefieotd pareegasiketiieapitmed tilie powesy @gm leaking during operation. The
powder sample was then loaded in ) .ihe rum and the drum placed into the. Aeroflow testing device.
Using the computer interface, the%O roffow fest was selected, and the Hardware Configuration
settings on the instrument check fhe-drur speed is 60 rpm. Th%ﬁ')apply" feature was
thertselected and the drum allowed }o rogite] for 5 minutés. After 5 minutes the ‘device was manually
stopped by the operator by depressing they€lose" button. Then the mean avalanche time was
determined with the drum speed set at 60 rpm and the test duration set at 300 seconds. For each

sample, the test

[0045] wherein: x = g of sample used in aluminum pan
y =ml H0 added to sample in jar
z= g of sample added to jar
[p046] After the percent cake has been determined in triplicate for 1 ml of added water,
then the process described above was repeated using 2 ml of water, then 3 ml, etc., until 80%
caking is reached. Products, which are very sensitive to moisture may require increments of
k water below 1 ml. Water addition levels should be adjusted until therc are at least four data
(- points on the caking curve between 10-80%. The results of the % cake test for garlic powder
and acetaminophen are set forth below.
[G047] - To measure the loose bulk density, a modified 250-mL graduated cylinder is
utilized. The cylinder has been modified such that the cylinder top is level with the 100 m]
mark, by cutting off the cylinder at the 160-mL mark. The empty cylinder weight is recorded
as the “tare weight”. The sample powder was poured into the modified cylinder until
overflowing. The level of powder in the cylinder was immediately leveled-off by scraping
across the top with a spatula; this leveling-off step was done as quickly as possible to prevent
settling of the powder, which would give artificially high loose bulk density values, Any

additiopal excess powder along the sides or base of the graduated cylinder was also brushed off

-12.



was repeated one additional time and the results averaged and expressed in seconds. 100501 Also

* measured was the Flowdex parameter. Flowdex is a measure of flowability that simulates the
flowability of a powder in a silo. 25g of a sample is placed in a funnel, which is placed above the
Flowdex straight walled, open cylinder. In the bottom of the cylinder is a plate with an opening of
known diameter. Several different plates with different diameter openings ("orifices") are available, so
the plates can be interchanged until the minimum opening required for the sample to flow through is
determined. The smialeclisdepesigigdredquingd Jefnghmnsaiena edoyeieudlhihamarg.sasily the

material will flow i a b ilo, -13 [00511.In.the test, the Flowdex apparatus (model
21-100-004 availg%ﬁee f‘r%gfnﬁ&Hqglﬁs S%Idg §§é§?§ﬁ%ﬁ% SO, SR s A h S ok e with

the manufacturer &St tEfispamarhanacdaiirist brittodesapplide: by wier moarukaiturer Thstaledbiand a
removable stoppaesistadledanederibs egifigph #5-00 g of the sample is weighed and poured into the
upper funnel, anj W‘%\)ﬂmer S rtedﬁ?ﬂ(er 30 seconds, the stopper is removed from the orifice, and the
sample allowed t q‘o (if p055|%?53 ough the - ice is inspected to determine if the
sample flowed through the orifRsessiyrch/tidat the bottom bfthe instrument is visible, if thgphottom of the
instrument is visible, the orifice diameter is recorded, and this is taken as the Flowdex value. If the

bottom is not visible, the orifice is replaced with the next larger size and the above procedure
repeated. Once alPice has DESRETSHRYFRse R S RomEEr, Rwabilitids thp evabadhithiteedachdsorifice

to confirm the orifioesslischeteic/alue ONPAHRHETDRGHRIRANRYBIAGHdPCRABKTIEE RIOFKELS.
coated condition di X les 1-24 werg incorporated intq acetaminophen
powder composﬁ%r{?sIer ﬁ%@%‘%ﬁ%‘r{gﬁ cﬁsc%%%%gﬁqélvm@g? f‘%‘f%‘c%l GRIPlS WASASHEY control
the rrest widely udgigredrrdifoneieioperdstinflbphehnCab o8l @B iumedisiicasaaikddsier to a

separate acetamipgpleseOMBOSEioR: s HissusSerAI0NG, ealaminanhes has Al RagKed
crystalline form th totel%lres Lﬁs in the formatio oféz)ressure and moisture cakes of the powder
during storage. [Og%‘gjtiefh O BaPELY %Zefcr%ggegﬁ& dadar, HReeraemsit el Smbsek MiangsetFrowdex

e pér
used in these fests. In the first step of these tests, a ring of masking tape was applied to the

inner surface of an Acroflow testing drum. The masking tape acts, in effect, as a gasket to
prevent the powder from leaking during operation. The powder sample was then loaded into
the drum and the drum placed into the Aeroflow testing device. Using the computer interface,
the Aeroflow test was selected, and the Hardware Configuration settings on the instroment
checked to verify that the drum speed is 60 rpm. The “apply” feature was then selected and the
drum allowed to rotate for 5 minutes. Afier 5 minutes the device was manually stopped by the
operator by depressing the “Close” button. Then the mean avalanche time was determined with
-\ the drum speed set at 60 rpm and the test duration set at 300 seconds. For each sample, the test

was repeated one additional time and the results averaged and expressed in seconds.

[0050§ Also measured was the Flowdex parameter. Flowdex is a measure of flowability -
that simulates the flowability of a powder in a silo. 25g of a sample is placed in a funnel, which
is placed above the Flowdex straight walled, open cylinder. In the bottom of the cylinderis a
plate with an opening of known diameter. Several different plates with different diameter
openings (“orifices™) are available, so the plates can be interchanged until the minimum

opening required for the sample to flow through is determined. The smaller the opening

required for a given material to flow through, the more easily the material will flow in 2 bag

house or stlo,
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parameter were measured for acetaminophen and the Results are set forth in tables IV-VII, below: -14
* Table IV Moisture Caking of Acetaminophen Coated Concentration of Conditioner (in Wt%)
Conditioner 0.1 0.5 1.0 Unconditioned 46.0 46.0 46.0 Control Conditioner: 61.8 85.7 85.0
Cab-O-Sil(r) M5) Exam ple 1 50.9 75.8 80.8 Example 2 58.1 78.7 79.6 Example 3 52.1 83.4 Example
4 --81.9 85.4 Example 5 45.0 63.4 85.9 Example 7 47.8 46.0 52.0 Example 8 44.2 48.6 49.5
Example 9 52.1 79.1 84.7 Exam le 10 62.2 71.0 52.0 Example 11 71.2 65.2 79.0 Exam le 12 55.4

83.0 67.4 -ExamiphsIj3 65.8 124383 i Xaomwiiexlshfdand 1 &9 71 -FomondedG189:8:64: 1803
yomne b o ke, BN R & b B AEARRE il R AR 19504539
instructions with the smallest orifice supplied by the manafacturer installed (and a removable
stopper installed under the orifice). 25.00 g of the sample is weighed and poured into the upper
funnel, and the timer started. After 30 seconds, the stopper is removed from the orifice, and the
sample allowed to flow (if possible) though the orifice. The device is inspected to determine if
the sample flowed through the orifice such that the bottom of the instrument is visible, if the
bottom of the instrument is visible, the orifice diameter is recorded, and this is taken as the
Flowdex value. If the bottom is not visible, the orifice is replaced with the next larger size and
the above procedure repeated. Once an orifice has been found that permits flow, the test is

repeated with the same orifice to confirm the orifice diameter value.

™

:
S

- |0052] To demonstrate their efficacy in consumer products, coated conditioners

p;epared according t¢ Examples 1-24 were incorporated into acetaminophen powder

| compositions at three different concentration levels, 0.1 wt%, 0.5 wt%, 1.0 wi%. As a control
the most widely used conditioner for acetaminophen, Cab-O-Sil® M5 fumed silica, was added
10 a separate acetaminophen composition, As discussed above, acetaminophen has a tightly
packed crystalline form that often results in the formation of pressure and moisture cakes of the
powder during storage. _
[0053] " The percent cake, loose bulk density, the Aeroflow parameter and the Flowdex

parameter were measured for acetaminophen and the Results are set forth in tables IV-VIL,

bhelow:
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Example 21 49.4 42.4 42.2 Example 22 40.8 34.9 38.5 Exam le 23 47.3 46.3 43.2 Example 24 45.8
42.8 47.5 [0054) Moisture caking is not a significant problem for unconditioned acetaminophen
powder. However, it is important that conditioner added to acetaminophen to improve now not be
deleterious to moisture caking. It is seen from the above data that the industry standard used to
improve flow of acetaminophen (Cab-O-Sil M5) actually is detrimental to moisture caking, while most
of the inventive example conditioners perform better than Cab-O-Sil M5 and some actually improve
moisture caking. Tables V and VI below show the flowlghipEvties of these same conditioners. -15

Table V Aeroflow Parameter of Acetamln01:){a,tiasmgg;.,O@glg5;}1 CERURH
Conditioner: 0.1 0.51.0 Un
M5 Example 1 1.67 1.70 1.9
1.811.92 Examle 5 -- 2.25
3.06 2.98 2.77 Example 9 1

o,
L

T

g&n 95 Conditioner (in W/0)
conditioned-3.00-3.00.3.00 trol.Con mnpr 1.86.1.88 2.02 Cab-O-Sil
L Exay] Ef.‘“gl%.sz 1.79 $HSRIALANNE Grdioneptm BEOEJample 4 1.81
543 EXAMPIE 6-2:09 2:27 2-45-Example 7,2-77-2.74-3.05 Example 8
85174199 - -
Unconditioned 46.0 46.0 46.0

Control Conditioner: 61.8 85.7 85.0

(Cab-0-Sil® M5)

Example 1 50.9 75.8 80.8

Example 2 58.1 78.7 79.6

Example 3 52.1 83.4 -

Example 4 -~ 81.9 85.4

Example 5 45.0 634 85.9

Example 7 478 46.0 52.0

Example 8 442 48.6 49.5

Example 9 52.1 79.1 84.7

Example 10 62.2 71.0 52.0

Example 11 71.2 65.2 79.0

Example 12 554 83.0 67.4

Example 13 65.8 12.4 80.3

Example 14 63.2 81.9 69.4

Example 15 65.8 64.7 80.3

Example 16 46.1 - 68.9

Example 17 50.8 13.6 91.1

Example 18 52.1 78.2 89.5

Example 19 504 53.9 72.8

Example 20 47.6. 54.8 74.4

Example 21 494 424 422

Example 22 40.8 34.9 38.5

Example 23 47.3 46.3 43.2

Example 24 45.8 42.8 47.5

Moisture caking is not a significant problem for unconditioned acetaminophen

-i5-

powder. However, it is important that conditioner added to acetaminophen to improve flow not
be deleterious to moisture caking. It is seen from the above data that the industry standard used
to improve flow of acetaminophen (Cab-O-Sil M5) actually is detrimental to moisture caking,
while most of the inventive example conditioners perform better than Cab-O-8il M5 and some

actually improve moistare caking. Tables V and VI below show the flow properties of these
same conditioners.



Example 10 1.78 1.72 1.94 Example 11 1.84 -- 1.96 Example 12 1.80 1.78 1.97 Example 13 1.75
©1.851.97 Example 141.73 1.851.87 _Example 151.77 1.78 2.06 Example 16 1.84 1.94 2.06 Exam
le 17 2.68 2.49 2.02 Example 18 2.17 2.30 2.20 Example 19 2.10 127 2.00 Example 20 2.33 2.25
2.02 Exam le 21 2.77 2.80 2.85 ~.~ Example 22 3.31 3.24 3.11 Example 23 2.72 2.70 2.87 Example
24 3.08 2.85 2.91 [0055] As can be seen from the data in Table V, the acetaminophen powder
incorporating coated conditioners prepared according to examples 1, 2, 3, 4, 9, 10, 11, 12, 13, and 14
had an improved measured Aeroflow Parameter (i.e., shorter avalanche times) when compared to
acetaminophen powder incorporating the contrOI fumeg,giliga conditioner. -16 Table VI Flowdex

Parameter of Acetaminophen Coated conditioner: Concentratlon of Conditioner (in Wt% 0.1 0.5 1.0
Unconditioned-22 22 22 Control Condition&f 475" *eURAEit ffsiamsanrise 14 4 8
Coated Concentration of Conditioner (in Wt%)
Conditioner: ‘
0.1 0.5 1.0
Unconditioned 3.00 3.00 3.00
Centrol Conditioner: 1.86 1.88 C2.02
(Cab-0-Sil M5) :
Example 1 1.67 1.70 1.91
Example 2 1.82 1.79 1.86
Example 3 1.72 '1.83 1.89 -
Exampie 4 1.81 1.81 1.92
P Example 5 - 225 2.13
L Example 6 : 2.09 2.27 2.15
Example 7 2.77 2.74 3.05
Example 8 3.06 2.98 277
" Example 9 1.85 1.74 1.99
Example 10 1.78 1.72 1.94
Example 11 1.84 - 1.96
Example 12 1.80 1.78 1.97
Example 13 ~L75 1.85 1.97
Example 14 1.73 1.85 1.87
Example 15 i 1.78 2.06
Example 16 1.84 1.94 2.06
Example 17 2.68 2.49 2.02
Example 18 : 2.17 2.30 2.20
‘Example 19 2.10 227 200
. - Example 20 2.33 2.25 2.02
o ‘ Example 21 277 2.80 2.85
A : Example 22 3.31 3.24 3.11
Example 23 2.72 2.70 2.87
Example 24 3.08 2.85 2.91
[6655] As can be seen from the data in Table V, the acefaminophen powder

incorporating coated conditioners prepared according to examples 1, 2, 3,4, 9, 10, 11, 12, 13,

and 14 had an improved measured Aeroflow Parameter {i.e., shorter avalanché times) when

compared to acetaminophen powder incorporating the control fumed silica conditioner.
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Example 2457 Example 3476 Example 44510 Example577.8u> Examle 6 6 47 Example
7 14 18 166 Example 8 22 20 22 Example 9457 Examle |0 446 Example 11 5 -- 8 Example 12
457 Example 13447 Examle 14455 Examle 1547 8 Example 16 5914 Examle 171444
Example 18 1056 Example 19 14 6 8 Example 20 10 8 9 Example 21 16 18 18 Example 22 22 20
22 Example 23 14 22 22 Example 24 18 20 20 100561 As can be seen in Table VI, all of the
acetaminophen powders incorporating a coated conditioner prepared according to the present

invention and using a silica as the inorganic particul

Al

ed improved performance on the

Flowdex test (i.e., passed through a narmwmie&rﬁmaﬁwé}eﬁ” sospaRERgHa uNtreated acetaminophen

powders. Many of the a
to the present invention

[0056]

ditioner prepared according

he Flowdex test when compared to

cetamit IU[JI e puvvu et'S incorporadng a-coated-con
SxShOWEHImproved R%f%ml%'%%% PG
(in Wi%) .

0.1 i 05 1.0

Unconditioned 22 22 22
Control Conditioner: 4 5 7

{Cab-0-5il M5) '

Example 1 4 4 8
Example 2 4 5 7
Example 3 4 7 )
Example 4 4 5 10
Example 5 7 7 .8
Example 6 6 4 7
Example 7 14 18 16
Example & 22 20 22
Example 9 4 5 -7
Example 10 4 4 6
Example 11 5 - 3
Example 12 4 5 7
Example 13 4 4 7
Example 14 4 5 5
Example 15 4 7 8
Example 16 5 9 14
Example 17 14 4 4
Example 18 10 "5 6
Example 19 14 6 8
Example 20 10 8- 9

| Example 21 16 18 18

Example 22 - 22 20 22

| Example 23 14 22 22

Example 24 18 20 20

~As can be seen in Table VI, all of the acetaminophen powders incorporating a

coated conditioner prepared according to the present invention and using a silica as the

inorganic particulate showed improved performance on the Flowdex test (i.e., passed through a

narrower orifice) when compared to untreated acetaminophen powders. Many of the

acetaminophen powders incorporating a coated conditioner prepared according to the present

invention also showed improved performance on the Flowdex test when compared to

acetaminophen powders incorporating the Cab-O-Sil product.
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minophen powders incorporating the Cab-O-Sil product. -17 Table VIl Loose Bulk Density _o_f
‘ 2(<::Ztt2minorp))hen FC):oated condit?oner: gOncentration of Conditioner (in.Wt%) 0.1 0.5 1.0 Unconditioned
0.656 0.656 0.656 Control Conditioner: 0.699 0.674 0.645 Cab-O-Sil M5) Exam le 1 0.707 0.700
0.678 Example 2 0.711 0.700 0.693 Exle 3 0.703 0.693 0.689 Exam le 4 0.711 0.701 0.667 Exam
le 50.700 0.696 0.695 Example 6 0.695 0.698 0.700 Exam le 7 0.684 0.680 0.681 Exam le 8 0.661
0.665 0.665 Exam le 9 0.715 0.705 0.696 Example 10 0.719 0.706 0.698 .Example 11 0.714 0.704
Exam le 12 0.727 0.714 0.699 Example 13 0.742 0.7Z8:%: 82 Example 14 0.733 0.712 0.699 Exam

le 15 0.711 0.693 0.662 Example 16 0,724 4905 lw@fq{@gg%n 7 690 0.699 0.686 Example 18

0.708 0.711 0 697 Examp|e 19.0.7050.710 0.639 anm le 20 0 700
Coated conditioner: Concentration of Conditioner (in Wt%%)
0.1 0.5 1.0

Unconditioned 0.656 0.656 0.656
Conirol Conditioner; 0.699 0.674 0.645
(Cab-0-8il M5)
Example 1 0.707 0.700 0.678
Example 2 0.711 8.700 0.693
Example 3 0.703 0.693 0.689
Example 4 ‘ 0.711 0.701 0.667
Example 5 0.700 0.696 0.695

£y : Example 6 0695 0.698 0.700

b : o Example 7 o 0.684 0.680 (0.681
Example 8 0.661 0.665 0.665
Example 9 0.715 : (.705 0.696
Example 10 0.719 0.706 0.698
Example 11 0.714 0.704
Example 12 0.727 0.714 0.699
Example 13 ‘ 0.742 : 0.728 0.702
Example 14 0.733 0.712 0.699
Example 15 0.711 0.693 0.662
Example 16 0.724 0.708 0.673
Example 17 0.690 0.699 0.686
Exaruple 18 0.708 0.711 0.697
Example 19 0.705 0.71¢ 0.689
Example 20 0.717 0.710 0.700
Example 21 0.660 -0.667 0.662

{\ 3 Example 22 0.659 ‘ 0.654 0.651

- Example 23 : 0.665 0.668 0.681
Example 24 0.655 0656 | 0.659
[06657} Loose bulk density measurements generally show whether a material has been

conditioned properly. A material that has been conditioned properly (i.e., that has maximum
flow and minimum caking) will typically have an increased bulk density. Increased loose bulk
density means that the product container package will not bave to be enlarged when a
conditioner is used. As can be seen in Table VI, several of the acetaminophen powders
incorporating a coated conditioner prepared according to the present invention showed

increased loose bulk density at all concentration levels when compared to the Cab-O*Sil
product.
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-Example 21 0.660. 0.667 0.662 Exam le 22 0.659 0.654 0.651 Exam le 23 0.665 0.668 0.681

- Example 24 0.655 0.650 0.659 [00571 Loose bulk density measurements generally show whether a
material has been conditioned properly. A material that has been conditioned properly (i.e., that has
maximum flow and minimum caking) will typically have an increased bulk density. Increased loose
bulk density means that the product container package will not have to be enlarged when a
conditioner is used. As can be seen in Table VII, several of the acetaminophen powders incorporating
a coated conditioner prepared according to the present invention showed increased loose bulk density
at all concentrali8fSlevels whecasmivatethed mBcesaindoss P cetsd ersEiore RS HSrate their
efficacy in foodproditgise Eﬂaﬁ&}ﬂeﬁqnﬂﬂmﬂﬁc@fﬁﬁa@ﬂmﬁﬁg&ﬂw@@W@&K&ﬁ}@@ﬁoﬁs&%we

incorporated mt(? arllcg q}%&% Oéltbogw w@ttlf'r agf£e6 t,):oncent nlev% 05wt% 1.0 wt%,

2.0 wt%. As a co AW use condltlone’r ucts &r's eyotfree 80, was also
added to the gm@mé@r &%pmﬂw@hs‘ Maﬁléwmﬁﬁﬁﬁmﬁhr@a@dkﬂ@%@mhe PdiwderGoated
Concentration gf,Ganditigner Conditioner: (in Wtoto) 0.5 1.5 2.00 Unconditioned Garlic 65.91 65.91

65.91 Powder Example 1 60.31 24 14.1 Example 2 56.62 21.01 13.5 Example 3 44.62 12.31 5.88
Example 9 53.7 34.92 20.7

Table VII
% Motsture Caking in Garlic Powder

Coated Cencentration of Conditioner
Conditioner: (in Wt%o)

0.5 L5 2.00
Unconditioned Garlic 65.91 65.91 65.91
Powder
Example 1 60.31 24 14.1
Example 2 56.62 21.01 13.5
Example 3 44.62 12.31 5.88
Example 9 53.7 34.92 20.7
Example 12 60.73 24.28 20.2
Example 27 62.68 37.98 25.2
Example 29 53.67 23.96 12.5
Control Conditioner: 48.66 19.62 13.7
Zeofree 80

{0059} As is seen in from the data in Table VIII above, all of these conditioners,

prepared in accordance with the invention, reduce the moisture caking of garlic powder. At the
optimum treatment level of 2%, example 2, 3 and 29 conditioners performed better than the

control conditioner.
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Exam le 12 60.73 24.28 20.2 Example 27 62.8 -37.98 25.2 Example 29 53.67 23.96 12.5 Control

~ Conditioner: 48.66 19.62 13.7 Zeofree 80 (0059] As is seen in from the data in Table VIII above, all of
these conditioners, prepared in accordance with the invention, reduce the moisture caking of garlic
powder. At the optimum treatment level of 2%, example 2, 3 and 29 conditioners performed better
than the control conditioner. -19 Table 1X Aeroflow of Garlic Powder Coated Concentration of
Conditioner Conditioner: in Wt% 0.5 1.5 2.00 Unconditioned Garlic 2.93 2.93 2.93 Powder Exam le 1
2.36 2.41 2.55 Examle 2 2.39 2.38 2.38 Exam 2244 Example9249255237
Example 12 2.41 2.38 2.44 Example 27 2.19 5?&32‘2ff%m|§@v§9f2 26 2.17 2.02 .,' Control

Conditioner: 2.56 2.58 2.52 Zeofree 80 (0060] As car] be seen from the data in Table IX, the garlic
powder incorporating coated coh8figférs prepared atcGedirgttaiexarqiasidos9, 12, 27, and 29 had
an improved measured Aeroflow Eonditinner (ie., sholter avalan@h&thijes) when €ompared to the
garlic powder 9.3 1.5 2:00
Unconditioned Garhc 2.93 2.93 2.93
Powder
Example 1 236 241 2.55
Example 2 239 2.38 2.38
Example 3 2.59 2.62 2.44
Example 9 2.49 2.55 2.37
Example 12 2.41 2.38 2.44
Example 27 2.19 2.04 2.21
(,\& Example 29 2.26 2.17 2.02
J .| Control Conditioner: 2.56 258 | 2352
Zeofree 80
{6060} As can be seen from the data in Table IX, the garlic powder incorporating coated

conditioners prepared according to examples 1-3, 9, 12, 27, and 29 had an improved measured
Aeroflow Parameter (i.¢., shorter avalanche times} when compared to the garlic powder
mcorporatmg the control coated conditioner, Zeofree 80. Shorter avalanche times were not

obtained with the coated conditioners prepared according to the other examples and so the
results are not shown.

Table X
Flowdex of Garlic Powder
[\ “j Coated Concentration of Conditioner
Conditioner: (in Wt%)
0.5 1.5 2.00
Unconditioned Garlic 26 26 26
Powder
Example 1 28 28 28
Example 2 24 26 24
Example 3 28 28 30
Example 9 24 24 26
Example 12 26 26 26
Example 27 28 26 24
Example 29 26 26 26
Control Conditioner: 26 28 30
Zeofree 80

-20-



-incorporating the control coated conditioner, Zeofree 80. Shorter avalanche times were not obtained
- with the coated conditioners prepared according to the other examples and so the results are not
shown. Table X Flowdex of Garlic Powder Coated Concentration of Conditioner Conditioner: in Wt%
0.51.52.00 Unconditioned Garlic 26 26 26 Powder Example 1 28 28 28 Example 2 24 26 24
Example 3 28 28 30 Exam le 9 24 24 26 Exam le 12 26 26 26 Exam le 27 28 26 24 Exam le 29 26
26 26 Control Conditioner: 26 28 30 Zeofree 80 -20 100611 As can be seen in Table X, the garlic
powders incorporating a coated conditioner prepared according to examples 2-3, 9, 12, 27, and 29

showed imp_rovgc{%ibrmancémmm setovid@xbie SO vikgationpaded 10:ths.gaiic DQMIE LInGRIRRating
the control conditigper. ZRONARSR ;@,Q{ﬁgglj_gcbs%ﬁgl}( B%E‘lggl%owe qggr&%&/ggéo%%%dﬂn the

Concentration of Condltloner Conditioner: in W{%
Flowdex test When compared to the garlic powder incorporating the control conditioner,

Zeofree 80.
‘Table XI
Loose Bulk Density of Garlic Powder
Coated Concentration of Conditioner
Conditioner: (in Wt¥e)
. . . 0.5 15 2.00
S - - Unconditioned Garlic | 0496 | 049 | 0496
. Powder : ‘
Example 29 0.497 0.469 0.459
Example 27 0.512 0.486 0.467
Example 1 (0.495 0.475 0.453
Example 2 0.509 0.474 0.457
Example 9 0.512 0.465 0.461
Example 12 0.488 0.491 0.466
Example 3 0.482 - 0.449 0.471
| Zeofree 80 0.513 0.479 0.47
6662} The loose bulk density of garlic powder treated with conditioners 2, 9, and 27 at

loading levels of 0.5% increased (improved). All of the conditioners decreased the garlic
powder loose bulk density at higher loading levels.

<\; [0063] It will be appreciated by those skilled in the art that changes could be made to
the embodiments described above without departing from the broad inventive concept thereof,
It is understood, therefore, that this invention is not limjted to the particular embodiments
disclosed, but it is intended to cover modifications within the spirit and scope of the present
invention as defined by the appended claims.
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> Unconditioned Garlic 0.496 0.496 0.496 Powder Example 29 0.497 0.469 0.459 Example 27 0.512
0.486 0.467 Exam le 1 0.495 0.475 0.453 Exam le 2 0.509 0.474 0.457 Exam le 9 0.512 0.465 0.461
Exam le 12 0.488 0.4 9 11 0.4 66 Example 3 0.482 0.449 0.471 - Zeofree 80 0.513 0.479 0.47 [00621
The loose bulk density of garlic powder treated with conditioners 2, 9, and 27 at loading levels of 0.5%
increased (improved). All of the conditioners decreased the garlic powder loose bulk density at higher
loading leveld.AI00631 It will be appreciated by those skilled in the art that changes could be made to
the embodiments described above without departing from the broad inventive concept thereof Itis
understood, therefore, that this invention is not limited to the particular embodiments disclosed, but it
is intended tb cover thBHHEAHBIRENitHiFCEAR SRR ANeF S & Uh EPrRLERS RIS FHBREE Yo fined by the
appended claimg. 21 CLAIMS: 1. An edible composition comprising at least two distinct components,
said components being: i) at least one coated conditioner, wherein said coated conditioner consists
solely of at least one hydrophobization agent and inorganic particles, wherein said at least one
hydrophobization ageheeireatystatssdidirdrgdsicipanitios g whersir eaittatshse ofle
hydrophobizatianRasatdsHpiesent withinsdid ceatrd cenMitionerdm anamemital from about | wt% to
about 10 wtoén %g on. the total .vvei%?t of saig coated condiliioner' and ii? at Iggﬂ %n%ngnaterial

based.
E}ﬁg}% 1Zalion age Ldif@ﬂ% coats sald morgan ca{J%mc cs, if_lll& hez‘e Iasal {
selected fro group consisting of a pharmaceutital active, d food powder, and any

hydrophobization agent is present within said coated conditioner in an amount of from about i
wt% to about 10 wt%, based on the total weight of said coated conditioner; and ii) at least one
material selected from the group consisting of a pharmaceutical active, a food powder, and any
combination thereof;

wherein said edible composition exhibits an improved flowability property as compared
with an edible composition of the same component i} above, but without said coated conditioner

" 1) present therein,

2. The edible composition according to claim 1, wherein said at least one hydrophobization
agent is selected from the group consisting of food-grade fatty acids, food-grade oils, food-grade

waxes, and food-grade gums, and any mixtures thereof.

a. The edible composition of claim 2, wherein said at least one hydrophobization agent is a

* food-grade fatty acid.

4. The edible composition of claim 3, wherein said food-grade fatty acid is a stearic compound.
5. The edible composition of claim 4, wherein said stearic compound 1s magnesium stearate.
6. The edible composition of claim 2, wherein said food-grade fatty acid is selected from the

group consisting of stearic acid salts and stearic acid esters,

7. The edible composition of claim 6, wherein said food-grade fatty acid is selected from the

group consisting of glyceryl-monostearate and glyceryl tristearate.

8. The edible composition of claim 1, wherein said inorganic particles are selected from the

group consisting of silica, silicates, calcium carbonates, phosphates, clays, and any mixtures thereof.
9. The edible composition of claim 1, wherein the composition is a powdered food product.

10 The edible composition of claim 1, wherein the edible composition is a pharmaceutical
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~ combination thereof; wherein said edible composition exhibits an improved flowability property as
compared with an edible composition of the same component ii) above, but without said coated
conditioner i) present therein. 2. The edible composition according to claim 1, wherein said at least
one hydrophobization agent is selected from the group consisting of food-grade fatty acids,
food-grade oils, food-grade waxes, and food-grade gums, and any mixtures thereof. 3. The edible
composition of claim 2, wherein said at least one hydrophobization agent is a food-grade fatty acid. 4.
The edible défhpasioBpEtEiaT Bhavheelirdhiddosdiyadentatty acid is a stearic compound. 5. The
edible composition of claim 4, wherein said stearic compound is magnesium stearate. 6. The edible
compositioniof claifh2puhereinisdiodpod:gradd fattytacittisisaleqiedafrom the: tgedumednsisting of
stearic acid. sglts.and stearic acid esters. 7. The edible composition of claim 6, wherein said
food-grade Fatty acid is selected from the group consisting of glyceryl-rmonostearate and glyceryl
tristearate. 8. The edible composition of claim 1, wherein said inorganic particles are s Iect?d from the
group consisfing of SR Eifitsytise! @5?8@%%%988%{35}”5?{8%H%Pé%’,aag%‘,Sa\lﬁﬁl%%wgﬁﬁ?%gtthereof.
9. The edible composition of claim 1, wherein the composition is a powdered food product. 10. The
edible composition of claim 1, wherein the edible composition is a pharmaceutical 22 preparation
comprising a pharmaceutically active ingredient. 11. The pharmaceutical preparation of claim 10,
wherein said preparation is in the form of a powder. 12. The pharmaceutical preparation of claim 10,
wherein the preparation is in the form of a tablet. 22a 13. The pharmaceutical preparation of claim 10,
wherein the pharmaceutically active ingredient is acetaminophen. 14. The pharmaceutical preparation
of claim 10, wherein the pharmaceutically active ingredient is selected from the group consisting of
nourishing and health-promoting agents,
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~ antipyretic-analgesic-antiinflannnatory agents, antipsychotic drugs, antianxiety drugs,
antidepressants, hypnotic-sedatives, spasmolytics, central nervous system affecting drugs, cerebral
metabolism ameliolators, antiepileptics, sympathomimetic agents, gastrointestinal function
conditioning agents, antacids, antiulcer agents, antitussive-expectorants, antiemetics, respiratory
stimulants, bronchodilators, antiallergic agents, dental buccal drugs, antihistamines, cardiotonics,
antiarrhythmic agents, diuretics, hypotensive agents, vasoconstrictors, coronary vasodilators,
peripheral vé%odiIafgﬁ?lﬁmﬂ&%{ﬁi@éﬁﬁi@ﬁﬁéﬂ%?d%P&*@;‘E@Hé‘i PhRTIRBTES 2 hashsHsraBatitic
agents, antidiabefieopigents, drugs for osteoporosis, skeletal muscle relaxants, antidinics, hormones,
alkaloid narcotics, sulfa drugs, antipodagrics, anticoagulants, anti-malignant tumor agents, and
treatment agents for Alzheimer's disease. 15. The edible composition of claim 2, wherein the
hydrophobization abffsnthaaasaticgragaiHine fdichim B rhsatibie REMB6EHsH sREREn 15, wherein
the conditiongfreqeapriserabdfib4 W% topadhokik:ih wikb.hased0n tbatoiahweight@fithe conditioner,
of food-gradle, mineral. ol 23,11, A aceiaminophen pharmageutical preparalion comprising a mixture
of. (a) acetamlﬁ%p en; a d (b) a coated conditioner cdjrﬁ,prl'smg: (T ’inorgémgparﬁc’les; and (ii) 1 wt%
to about 20 Widdchaset o e etEdwsighsoine comditonemaran siydropiietirzatonsaguatravherein
the inorganigparicies anereaated it thei by drephobization agemt; J8«Jheacataminephen
pharmaceutical preparation of claim 17, wherein the preparation is in the form of a tablet, 24
ABSTRACT OE TR BISCL GEtRE AN AR EBmBOLHo COMESIHE ' BOSH Co SR that
contains a hytdrephitbratidwdagent. andingigapiotpaitivke SisplavigednWikemimenrpotatediinto an
edible compgsition,(aHeh.as.a, Barderad rRharmaceutical ALiad-Rigduct the, coalescpnditioners

inhibit caking and promote ) o o i
peripheral vasodilators, antihyperlipidemic agents, cholagogues, antibiotics, chemotherapeutic

agents, antidiabetic agents, drugs for osteoporosis, skeletal muscle relaxanis, antidinics, hormones,
alkaloid narcotics, sulfa drugs, antipodagrics, anticoagulants, anti-malignant tumor agents, and

treatment agents for Alzheimer’s disease.

i5. The edible composition of claim 2, wherein the hydropbobization agent s a food-grade
minerai oil.
16. The edible composition of claim 15, wherein the conditioner comprises about 4 wt% to about

10 wt%, based on the total weight of the conditioner, of food-grade mineral oil.
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the free flow of powder. Suitable hydrophobization agents include food-grade fatty acids, food- grade
oils, food-grade waxes, and food-grade gums, while suitable inorganic particles are selected from the
group consisting of silica, silicates, calcium carbonates, phosphates, and clays. The coated conditioner
is particularly suitable for use in pharmaceutical preparations, such as acetaminophen. -25

17. An acetaminophen pharmaceutical preparation cornprising a mixture of:
(a) acetaminophen; and

{b) a coated conditioner comprising:

{1) inorganic particles; and

(ii) 1 wt% to about 20 wi%, based on the total weight of the conditioner, of an

hydrophobization agent, wherein the inorganic particles are coated with the

hydrophobization agent.

18. The acetaminophen pharmaceutical preparation of claim 17, wherein the preparation is in the

form of a tablet.
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