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Description TH XOTROPI C PHARMACEUTI CAL COMPGCSI Tl ONS
Technical Field [1] The present invention relates to a
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ancblbgieal problems. That is, in the case of the colloidal suspensions, during the storage,
problems such as layer separation (caking and sedimentation) may occur in views of
stability of the preparation. In the case of the syrups, due to the low viscosity and
mechanical stress that is applied to a measuring tool (spoon or the like), there is a risk
in that the drugs may be fallen from the measuring tool during the measuring and the
oral administration. For example, in the case of the patient having dysmotility (the
vibration of hand caused by the extremity tremor, the tremor of the hand, and the
minute motion control shortage) or the pediatric patient having a fear about the taking
medicine, it is very difficult to measure or administer the drugs in a precise amount by
using the measuring tool.

In order to solve the above problems, many studies have been made to produce the

semi-solid type preparation having the high viscosity by using a gel. For example, U.S.
Pat. No. 5,300,302 discloses a gel type of preparation using a xanthan gum, a cellulose

derivative and the like as a thickener for increasing the viscosity of the composition
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is an object of the present invention to provide a thixotropic pharmaceutical
composition that is easily produced, measured, and administered.

It is another object of the present invention to provide an oral pharmaceutical
composition that has uniformly distributed pharmacologically active substances.

Hereinafter, the configuration and the operation of the present invention will be
described in detail.
Technical Solution

In order to accomplish the above objects, one aspect of the present invention is to
provide a thixotropic pharmaceutical composition that comprises at least one pharma-

cologically active substance; a liquid substrate; and at least one biocompatible
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It is more preferable that the composition has the initial viscosity of 5,000 cps or

more in a static state and the equilibrium viscosity of 3,500 cps or less when the
mechanical stress is applied thereto. It is even more preferable that the initial viscosity
is in the range of 7,500 to 50,000 cps and the equilibrium viscosity is in the range of
300 to 3,500 cps.

It is most preferable that a difference between the initial viscosity and the
equilibrium viscosity of the composition is at least 3,000 cps or more. More
specifically, the difference may be in the range of 3,000 to 30,000 cps.

In connection with this, the initial viscosity and the equilibrium viscosity may be
measured by using Rheometer RS100 manufactured by Haake, Co., Ltd. at 25°C and a
shear rate of 30 rpm according to a PP35 plate/plate method.

The time taken up by transition from the equilibrium viscosity to the initial
viscosity is in the range of 10 to 60 sec and preferably 10 to 30 sec.

In addition, when the composition according to the present invention is subjected to

a spoon-overturning test in which a spoon overturns, the composition does not fall for



Best Mbde for Carrying Qut the Invention [15] The
initial viscosity that is defined in the present
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Examples of the biocompatible thickener may include any biocompatible thickener
as long as the thickener has the thixotropic property, is biocompatible, and can be used
as the thickener. Preferably, one selected from agar, carrageenan, carboxymethyl
cellulose, a mixture of microcrystalline cellulose and carboxymethyl cellulose,
colloidal silicon dioxide, xanthan gum, gellan gum, and a mixture thereof may be used.

In addition, the composition according to the present invention may further include
one or more hydrophilic thickeners having no thixotropic property as the thickener.
The hydrophilic thickener provides the viscosity that is enough to compensate the low
viscosity of the biocompatible thickener having the thixotropic property to improve the
viscosity and the thixotropic property of the composition according to the present

invention. Thus, the viscosity, the thixotropic property and the like of the phar-
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t haaike ralargsnwdlbmsbuldedmgy, dntioeopipstid dhigs, cholekeiiowering drugs,
anti-emetics, vitamins, mineral supplementations, fecal softners, high blood pressure
curing agents, anti-fungal agents, anti-diabetes drugs, amino acid agents and the like,
but are not limited thereto.

More specific examples of the above pharmacologically active substance may
include one or more selected from acetaminophen, ibuprofen, aspirin, diphen-
hydramine, valsartan, montelukast, scopolamine, zaltoprofen, tramadol, diclofenac,
aceclofenac, etodolac, piroxicam, nimesulide, celecoxib, glucosamine, zolmitriptan,
alendronic acid, risedreonic acid, S-carboxymethylcysteine, dextromethorphan,
guaifenesin, pseudoephedrine, phenylephrine, loratadine, ephedrine, cetirizine, mi-
zolastine, olopatadine, epinastine, procaterol, acetylcystein, erdostein, theophylline,

formoterol, zipeprol, difemerine, tizanidine, tiropramide, diazepam, alprazolam,
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ener provi e VISCOSIt
en]@a@qﬁa‘qr@ s%m@ﬁg,aqtgvgﬁgm @W\(ﬁsglggsqotglg,va@lfatltl,ngavastatln fenoflbrate

bi @LamEd, flbgetin] SlaEPEI, iFRYirHd, Folé‘zﬁ‘tatnhRél‘ﬂIﬂrﬂHh@orandﬂ doxazosin,
rove he viscosi t t he thixot

pro to . r
pr%%?é? ]él (SIFIU? &L EREEP Y BHAREL d’i“f? ¥, %Zﬁ%etrﬁpe‘é@%tetron
I nyianise©sh, mefosmint BEmepisidesdlicazidehmitidlinkdef plijdnclamide,

gglo%%éllirﬁdea ggd Sh | Ialégut%callil 'ﬁ?@cegﬁﬁ‘fe”%ﬁ o EStgra[ilereof

i on ac O?. resen I nventi on may be
opt | he eehters Oiﬁdleu&etmflmqglqaélb’faonm tubetapenis npslimaed, end may be

n é)trﬁ[tﬁ‘la!ﬁ?%gt’ehﬁﬁed E@éﬁnsfﬁ@ﬁtﬁﬂ @f ﬁfeh%qgé & di@a% ﬁaﬁird sUBMrate, and

al ned 1 n an anount rangi n

( \A}]}%kengr gfl%prgﬁﬂrg,blg tl@ﬁ_thp(phg%mqg)callé ﬁgtl\feospgstance be contained in

pr &f ahedtYardink £rémIPO1( 1200 BAs§Hased oh iR el amoammif e
of the conp05|t| on. [29] Any thickener may be used as

t he"RRABHEPhi 1i ¢ thickener as long as the thickener has
t he hyemsjphrakibe opthepepd of. pherredcetcaidadly ex@vmubstande dndehickener

t h%lrﬁg% ?(? ‘8 edI ?%&19&& tl%@% csaglﬂﬁg %)? %}Jr{)é}{gttﬁ Id s% gﬁ%l or suspendmg
rrethh)aboteesmbgtp@@@ maeftl}q:y.}se@@s} thg |hggyé1 suhg;tmt@ pqnﬁgyxamples of the

C o (If]LHh QSR trafedh BONY é'é?eclﬂéﬂl fréf hfih&? @/ate? tolhyde Y A1 QOO 188uBY hs ethanol

ul ose, hydroxy ethyl net % | ul'ose
cat ke Fke- P Ryecosty Ay daileng %‘é@l %qupeﬁels 8Y%§hes sorbitol,
honmapiedlyane tise likeG hvtdlh Agxed kbt benge axi iait@thereto. The liquid

oS PR Bk A0 RN B Bl e O Tasea on e

py ot laimdoneofgis¢ gerepasjtiamar boxy vinyl pol yners, car boxy
pol yf\rlﬁtag?(/hﬁy ®he 0@1‘[ %EUS8in gqg ﬁﬁq{resehtﬁlﬁ %‘iﬁnay further include

pref erabl e exanpl the rop
i ne PViersensh and/ar %ﬂﬁ‘éﬂ iy prgiey mrpmnw@ bitge{rtargs 9htbe pyarmacologically

c eﬁdtﬂle @ﬁl%tan@e aif ARt QiecRAby RN ﬁﬁ‘\ﬁ)r Bhyialthe @t ﬂ@\tdﬂﬂllaﬁ RRildren
]660%9 %8@%&}}1 %e(%tl%gjgr?éd@él\}/ I ni/?,s (E%{:I{ll‘t%:g{ one 1¥ter taste of the

pop}naﬂﬂhﬁﬁ)logndlyaadmva( tubiseinth enag ok completely prevented to improve the
compliance of a pediatric patient with dosage of drugs. In addition, when a pre-
determined sweetener is used, the composition according to the present invention is ad-
ministered to prevent the dental caries and does not affect the glucose content in the
blood. Accordingly, the composition according to the present invention can be ad-
ministered to diabetes patients without fear.

Examples of the sweetener may include a typical sweetener that is used in the art.
Preferable examples of the sweetener may include one selected from sugar alcohols
including mannitol, maltitol, sorbitol, xylitol, and isomalt that do not cause tooth
decay, aspartames, acesulfames, saccharins, calcium saccharin, sodium saccharin,
sucraloses, and a mixture thereof.

Examples of the flavor may include a typical flavor that is used in the art.



[31] In the conposition according to the present
i nvention, the type of pharnmaco logically active

wGeupstense is not limted as |long as the PCT/KR2008/000661

[39]

[40]

[41]

[42]

[43]

[44]

[45]

phar macol ogi cal ly active substance can be orally
adm ni stered to cure di seases, and one or nore

pheteragisie le@ghplad bﬁ/thaﬂta'vofen@hlﬁsmaa Gﬁéoﬁ mate safeetel M@AN th*ecgroup

be. u fuI acco ng to th & ¥RE eas

e BEE AR RFs b STk MRS ! SRR Ty e e essence. a

whgrapk flhvarda vamilldhBaant a clieB]tldvvanpd es apffle efvenahove

phar fRe %\L r%i?‘%ﬁd/ th@‘f'fa'v?ﬁem%@é E(ﬂﬂﬁﬁeman' dﬁggﬂﬂg &t €061 V2% (wiv)
ect

nore se rom ana non-

anbased ap thenid @myularqﬁ&se CORFROPLLIRN SR rﬁhwreowg ehthg sweetgegy and the

SURIV R SSadtinite@R@eio0r ant s, bronchodi | ators,
anti-infective ents, .CNS act.ive_ dru

car dF Qe 10 Q@?emdﬂ‘t’qmlﬁ%dﬁloé%qr itQ Bﬁpﬂ&he bitter taste of the used
Cc hp}hmhmlogleilmmlwa gubitamg&,a tadé inaskivg tecBnolugy it W Sypically used

et[lg rt%la&pne an'spéde‘t an t Ip%su acgfoglc ﬁﬁ?ctl{]\;egs anc%dFor

pr essure cuari n agents nga
ancxarrdﬂebm puraacdegicalyi mcvasuhstaag@mtas; bapoatedhwithjakég-degradable

% n_gfn@r 79&%}' te r}m)&&gd E@ﬁi\%ta%ollh% ellm%uﬁﬁﬁ%effbl%l or may be

above g‘ﬁar macol ogi cal active
su%@ﬁlalﬁ@é lﬁﬁys nefdiiisd theratogn W@C@@l‘@& &, thegippting of the bio-

ac:@égamamrmymeﬂ ’Qiéﬁi’r@chﬁ:ﬂon @ﬁfhb rsbm ddpdrkien stﬂbs@err@m @ the en-

val sart an kast.,, sco zal t opr of
t r SRaWgtion laaa& quied hydist aews o0 g/ n e art
p| r oki adalinon) thmnipioshapn aadoediox |td01;he @kasemsavnnmen may further include

J)%'a%l a&tdgﬂhoﬁkle@fﬂél ﬁ%v% t@g&cgn%ﬁan?ﬁ gf £ ﬁzﬂieﬁt %ﬁh (at)sage of drugs. If

g u@ilﬁfoggﬁélsq an:ldspag@ @@I@épﬁl@ deqreéon it §qhefp I9f fheepatient is promoted after

| ofRtoRsliaB/ini GPRRA th ReIucE BleividcaiifLof (R RhASIdIME Thus, the
ol opat adi ne, epi nastine, . procateérol, acetylcystein,

er HOVERIERCE qaﬁ@s proigdiring Sherpdraingsiration. ey of |
dl f emRgrhples of the @fgaﬂid&1dstthitQEﬁ aarustal, in dhea;ﬁemt’fmventlon may include

glaeaoéﬁ%l?a]rgmse g?ﬁgé %?I}et;hl &goup Clp(%ﬁ%th 2 tﬁlg acﬁ ar ascorbic acid, a palmitic
c hilcml partermzq aved and tha dike gmit aee, nod bnetpézhdr¢tog al ant am ne,

ent ag c%ﬁ@%a! e coh Bieﬁ fl% Qmoﬁﬁlr h ﬂ%m 0.001 to 5% (w/v)
O

car bi Iévodopa, tertenadi ne. raniti
ci pased P@i(lb?ctpﬁl ampyR 25 ergompos BioRaf i ne, f | uconazol e,

itr aA@HﬁlZ)ﬁhl@y ak&ﬁ&lﬁglﬁaﬁq@p@rpo\é@ﬁﬁ&@l%éw chqﬁ&@t@%@dhois%
| ovastatin, 'sinva tatln ui)astatln |%|§favastat|dnhlk
r ORIGVAELE} $HSUSRY nE e}, ﬁ‘so HEingesnk 2 butler agenpand the like may

fl bmsedaédtemeby thosd \a]ms slh],led inbks at badaddedskoretan, Rami pri |,
ni Coﬁ"ﬁe E]r dtro%?c e’utlgzﬁ 1%%?519 or}] accorc{lré%goetm Hresent invention may

troprsetron,
dobapwtined, bygrsam asmt:rﬂlod; of predfigngisyrup gF b sepi- salidetype preparation,

9l {vRlcAzi den kibdh o ﬂ.h@iaﬂ.eﬂlugirﬁt%%lt ﬂ%—ﬂﬁiting examples thereof will be
described below: After a biocompatible thickener having the thixotropic property or a
hydrophilic thickener is sufficiently hydrated by using an agitator, the pharmaco-
logically active substance is separately dissolved or suspended to be mixed with the
bio-compatible thickener or the hydrophilic thickener. Additionally, the liquid
substrate, and the excipient such as a preservative, a buffer agent, a sweetener, an
flavor, a colorant and the like are added thereto to be homogeneously mixed with each
other, thereby performing the production. In connection with this, the excipient may be

added thereto after being separately dissolved if necessary.



repaglinide, and a pharnmaceugically acceptable salt or
ester thereof. [34] The content of the

W@ k@sewdt ogi cal | y active substance is not | i nPCBEER2@A600661

[46]

[47]

[48]

[49]

[50]

may be appropriately determ ned in consideration of
the type of disease, liquid substrate, and thickener.
I't i Buipieeersal e tphaenttiheenpbas heaokagiptapiaymacdutive composmon

tS 31%%% nC & eggam gggo‘gggen%o%{ahlger?lg%t gf%) 1n§%t [ff]ﬁ%a nfgLF ”&ﬁlfgés,?{%n to a measuring
c odﬁp@@! Stuph) as sfo®b§. Ih nowmatodwiththismngfcontamet ypg bofused as the above
ph i l i - t

9:6#5%& g&ﬂ%&'n‘e‘rgi 1¥n€&s{ til/lé E?ﬁ%hﬁéf @a%ﬁo% tgé}g% J‘ﬁs‘ég ENEbreldIPhck the
apﬂ?aé@weal@@l;ﬁomp@%m i Frgmplesf émm@ertw igplgdea squeezable tube,
SURBLAPARS bOMY, Py RfuedA8Blel thbk iafl 1f1AGHA1PoBeh package and the
Speci fic exarrpl es of the liquid substrate may be
selcted from purifi ed wat er, glycerin, alcohols such

asMbdefor the Inveatibnke, pr 0py| ene gl ycol ,
pol yet hyl ene glycol, |liquid g yol s such as sorbito
Hbeg

mal t ThePressid HW‘?QU‘PIP Rl beydesc lsatrmré detqd by dhe f%lawuzﬁ Bxamples.

nOHo{VleV@rt @d foineviat Cxahprs hieGUidr3ivE6h] gaﬁlﬁi deyotdEnit the scope of
n _anmount ranging from40 to 95% (w v)

t ai ne
@1 é’r%sﬁnttlﬂ‘ée"?é’{lal amount of the conposition. [36]
l\/banEKiAlMPLE HePodnposi ¢fi thaibaposderdonahthi:@ttohe ghuesarttical
X&ﬁédsﬁ%n’@ﬁgf&f&g&ﬁlaﬁ e Hgﬁeﬁgﬁ‘@??gﬁfb% and/or a

nt t tte tas e of the
phar e of spitehllNg @éh@ Desoshited selnden, apd 19 geof glyserie migre added to

anﬁO L lae el IﬁYl@i@d %Vér nﬁmteh%na ktkdd \R/itﬁ%éﬂh dthat 1.8 @ df@h8Rgeenan and
nt as descr.i bed

e
@388 £ SRl chob i A ST %etah%m[?négﬁ Fesgitiag spiytion was con-
actmu(ﬁlsmsh&’ea mperfcarm the hymﬁﬁdnetaﬁw lerge(vf&hé emhd &id and 0.1 g of the

| s 'f:anzgaa e \g;sore Fc%]e :‘18 Ip{il’fOI'nQ ﬁl\?m ublhzaﬁ After hq £ of Twin 80

dosage 0 en
swees gperatdly ad@édo 10 lgeot clmmmﬁeﬂlwmerao cbo d@ﬁs@lged dletelme 2 gof

pr ﬁ)ﬁg{yf ed @Xseﬁd'eg e'r<§t0 aﬂld%@ét taﬁﬁ% %lgpsﬂ{ SRS Rre k&@ormed (B). After

dent caries and does not a ucose content

AL e B ASSSHGNYEed HE 6o DIlH Ext SGHabgo. 5 and 0.1
t Og bherapEesRBceiwb e %qﬁl@ﬁhdﬂ?'rhdb@d fhedrelid ﬂlcﬁﬁlﬁieﬁdwﬂpeach other and

e puRBE Rl Mt i BebpPahit ol GBI e fest e spluton

i nwah&0Gunl.. Pref erabl e exanpl es of the sweetener nmay

incl g ?ﬁ qne sel ected from sugar al cohol s including
manni F maltitol, sorbitol, xylitol, and isonmalt
t higt,cdo nOt cause too‘Ilﬂgredlent Quantity (g)
A Purified water 40.000
Xylitol 45.000
D-sorbitol solution 10.000
glycerin 10.000
Carrageenan 1.500
Avicel CL 611 0.500
Citric acid 0.250
Sodium benzoate 0.100




decay,
sacchari n,

aspartanes,

acesul f angs,
sodi um sacchari n,

sucr al oses,

saccharins,

cal ci um
and a m xture

w0 b@saafo32 [ 38] Exanpl es of the flavor nay i ncl BCEKR2008/000661
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f OF iR il wATEY stfe LARISHIxRY $5ih éﬁ!‘:’ﬁ oih\%r Ecg g bf H‘Pf\/@2906 and 2 gof

I n connection with t coatin

bi Herstsr29awre agdnd iashe reﬁlﬁanwf&m Siehpng H}édf§E9F1|(6) After 0.37
dig fbegcﬁlugﬁ hgzaﬂfaﬁtd@m,se@?@kegym{aﬁe? toC B %uf b lp@ﬂﬁ&amtée to be
per.l orne ho a no
P TRt S e ot PRt ah SR B aded Re T e
pr disgnted theremt (BONA rveay aﬂdﬂd tods, stirred,de noreghwith eadi aberi 0.09 g of

or glg{héli g?rhlggﬂra%\é% (?],PE 0 #rli Dien %er@se?)g}a'tqug%dggttg 1,5 e of ethanol

dosa anic acids are
S e@rrdethﬁlm ﬁlsmlquqtée@m iQaAber € ness padddetatthg %)hpimnmxwe of Aand B

af Lredr miRE, @1 %Iof@@mm; ab LAY AN b0thE BdER& ﬁak}ﬁlgvthé §@a%eyry flavor

of
pr

in

hus,

t he  conveni ence can

the co Sition.
wefe&ééeﬂﬁw% alt%féle ARG VR PERLY ReroTmesl aRdh rhéém&fled water
t h@aos@RAitlerétoisd $hat it tovdtolnde WS @t resultifesdditsenis 100 ml.

o Re

may i nclude one or nore selected fromthe

gr uding a citric acid, an ascorbic acid, a
pa?nltlc acid, a tartaric . acid and the Iig)S are
ng F|n1ted thereto a&%fd*ﬁg organi c_aci %MﬁR$R@
coant ai ned i n an anmountipyraRdivii@ef r om 0. 00150 005% (W V)
based on the total anmpunt—of the conposition—[44]
Addi tional |y, accordi nWhitesigae pur pose anads.0be case
exci pi ents such as an ) )
D-sorbitol solution 10.000
HPMC 2906 (6000 cp) 1.500
Aerosil 200 2.000
B Purified water 15.000
Sodium hydroxide 0.370
S carboxymethyl cystein ~ |2.000
C Ethanol 1.500
Methyl paraben 0.090
Propyl paraben 0.010
Red No. 40 0.100




preservative, a suspending agent, a solubilizing
agent, a buffer agent and the |ike may be sel ected by

W@ bgaoodn skilled in the art and added ther et BCT/K&3}08/000661

[54]

[55]

[56]

[57]

[58]

The thi xotropi c pharmaceutical conposition according
to the present invention nmay be produced by using a
met hod of producing s /Eéé&c@rha%mg% sol i cotmge
prleparati on, which is in the art.

Il ustrative but non- [SHHPEHY la%nl es trer eof will be

des.crl bed bel OW. Alte Puerllfltf):ld%?npatl bl'e tri’?eﬁg%%{lined amount
havi ng the thi xotropi ¢ oeratv or _a hydr

t hi f
a g: fg?ﬁ%ﬂr‘% v odlu&Jloglgdf: ti’(_{)e ﬁ)ﬁg q%negra %\lljle%ﬁ&lé)g%s %ﬂ‘Haosmon using
s eparagealag (d@%@bl ved or suspended to be mxed with the

bi 0- gopRA }rlki)tloie 1bfg &K}?@ﬁfso%ltotl B&utiyg raﬁ@'TO | Bl GRE! added to
Addi ti gnal I'i qui d substrate tg he “éxci pi ent

suthe gk thg P&F]é‘% s Vered angh et Wiy erh Oﬂéers%éét(gﬁélffageenan was
anaddea e toaviiiel the @@ﬁluagl goltutién {Vhi(ﬁ)rﬁlﬁlﬁm;%ﬂ}d eitrddnepetform the

b I ' h
pePXBHHTG R e Brost brictd 4rBRASERigR Ut REVRRE were added t
t hperéoroi tibe ewiublﬂmgﬂdme(AadAﬁd Q. herod fTovimB0 @vras sepangely added to 10 g of
S e@l@r ahfky wq][e‘f‘ $9b &gsdlefedn[ﬁ&@ﬁ? g gyof [ﬂgliﬁJrofF ﬁ a0 g&&@artﬁereion and the

resent 1 nvention troprc pharmaceuti ca

c oﬁﬁ@@ﬂﬁheowsmw@éwe peideimed (B)-ghMisr oy wag addeditn 8 stiresk and mixed
c aﬂ'ltﬁ‘ 'emh&e 0 t)h? %@M@W@@ 4 (A1 ﬂ§fﬁhg@gssgﬁ‘éé|v@&e sequentially

oon on Wi t any cont

@Aﬂdg w200 ad ikl & ﬂ%)‘i'ra@‘éi tgsﬁtl%f ofbwa gwrl%ﬁ-@ Jdhereto so
t héhacet@hlneluraa ot the résylmncga;blmloum 100 ndt ore or pack
t he hbelr ceutical conposition. Exanples of the
contalne may i nclude a squeezabl e tube, a punpabl e
bg e, a punpabl e sqliee tube, an 1 gl vi
po:lj)é]h package and the )Iﬁgégglnﬁ/bde for the ﬁ#éllgﬁy?@n
[44] The present inveptigrdWdidr be descrilhgdoin nore
detail by the foll ow rg—Exarples—However—the
fagll owi ng Exanpl es ar eXylitbustrati ve onl y,|42A0 do not
lijmt the scope of thegpresent_inventiomn] 48] EXAl'vPLE
1:| Production of the |%1§B’ibé“PbW‘<‘)tF°&‘| t hi xcll‘b
phar maceut i cal conp03| | On._USI Ng carragee
Ai cel CL 611 (100 Y%lfl 45 g of xv||tT$60qo g of
the D-sorbitol soluti a%ggha;lo of gl ygerspn were
added to 40 g of the purified water, stirred and mxed
wiith each other. 1.5 ¢ iofic @adr ageenan and0.250

Sodium benzoate 0.100
B Purified water 10.000
Twin 80 0.100
Ibuprofen 2.000
Yellow No. 5 0.075
Orange essence 0.100
Purified water Predetermined amount

EXAMPLE 4: Production of the ibuprofen oral thixotropic composition using
gellan gum and carrageenan (100 ml)
After 0.08 g of methyl paraben and 0.02 g of butyl paraben were dissolved in 40 g
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0.500 g of Avicel CL 611 werg added thereto while the
resulting solution was con tinuously stirred to

and 0.25 g of the citrPCI/EK&2@8/000661
and 0.1 g of the sodi um benzoate were added to perform
the solubilization (A). After 0.1 g of Twin 80 was

S e@tathahed phrfﬁéd@(ihtérc(aﬂ&lt §0%), thb eespliingfsoRdionaia codled BEthe room

b PRETCe; 6 R0 ks BT nlivh SE0e KT REPRR gk hereto,
Af $ta’redmnvbamxai1w/e:h etch @hersDi26rgedl caangkemxad W) gghof galddn gum were
ot Med Q6 %V}‘EIC(HIC I%%lltlﬁgv SM%%;{’gggﬁoanamgs %u?efd% %@rfornﬁ the

essence were sequent reto

ealYlrgfie pnd 9&614 Lloé ﬂ}i’lﬁi‘iﬂfclaétﬂi anaydioupad Q4dey of pefiengitrate

i 8%&9%@ W& ol to\f)@fﬂdﬂﬁ t}i%fsold'ﬂ)ﬂlzraﬁ&hl E J. AGte$ 011U bOPHIMRSner was

S- %@Pﬁ&%@wa%ﬁ#@#%w i &b*?gl %#3%&1? Byt buprofen

usivagadiied disdréto 241l the stirt4RWMEh298perskd0vert pelffoidledaB) gAﬂér A was

Whj d f_.t.he
B0 RS O R PRI 2L P AL BTG URLS gea o.

wi ¢haeb@h gotftiks strawbrry flaf oHAVE se@@8tiaidadzied tl@&etA@.nd)mlxed with
200, Wefteer aﬁﬁ%ﬁe %&1ﬁé&%£t%£st ddd8d ﬁﬁ:ké{& L@ fhat ﬁﬁe't&tﬁ?&’oluﬁ@ df the
hydrat ed é . g of sodi um hydroxi de was

Flafléﬁ‘gllu e {YPmE g of the purified water to be

d| ssphied therein, 2 g of S-carboxymethyl cystein was
added _thereto _and then dissolved therein (R) A_\Was

ad

tad to B, stirred,

iﬁgreﬂleﬁed wi th each

N1~ nr-ora

Qubgity (§. 09 g

rahon wor o
I avyutTil WCT T

of
se
di

SO

Na.

fl
pe

et byl narahan and
meuiTyt paArraucTit armu

parately added to 1

0064 S of propyt—7Pp

Elrjledfwaé‘trh anol and

#6:800

ssol ved therein (C
[ution m xture of A

er. C was added

%ﬁﬂr Oé?ﬂzliui‘ﬂr&ed 0.

107 e

40 and 0.1 g of t
avor were added the

5 awberry

~gel},c%%%ence havi ng thes gk

0 and the m xing

was uniformy

rformed, and the pu

@zfrt@eenmt er was adg

edebhereto so

vol une ref—the—reswtinrg—sagtut+or—was

that the total
100 m. [53] Table 2]

JA3aEeANPLE 3: ProdyéOlBn of the
i buprofen oral thixot
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mhile the resulting S\|n+|nn Was ﬂnn+|nnrnc!u Stirred

tg performthe Butyl paraben 0.020
B Purified water 10.000

Poloxamer 0.100

Ibuprofen 2.000

Sucralose 0.140

Red No. 40 0.010

Strawberry flavor 0.300

Purified water Predetermined amount

EXAMPLE 5: Production of the ibuprofen oral thixotropic composition using
xanthan gum, gellan gum and carrageenan (100 ml)

After 0.08 g of methyl paraben and 0.02 g of butyl paraben were dissolved in 40 g
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IAMPLE 5: Production
I Xotropi c conpositi
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Butyl paraben

0.020

B

Purified water

10.000

Poloxamer

0.100

Ibuprofen

2.000

Sucralose

0.140

Red No. 40

0.010

Strawberry flavor

0.300

Purified water

Predetermined amount

EXPERIMENTAL EXAMPLE 1: First evaluation of external mechanical stress -

resistance (spoon vibration evaluation; vibration test)




stirred and m xed with each gther. 0.26 g of
carrageenan, 0.6 g of gellan gum and 0.15 g of

wooushend3yum wer e added thereto whil e the resuP@i/Kg2008/000661
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solution was continuously stirred to performthe

hydration, and 0.144 g of the citric acid anhydrous

and Thd Eisginods Takk pl%pzﬁhﬁdjratcﬁ Ryt dtte Swad Eliaddet that was the

performtrfe solilgcjr . Ae) A{tert O.l&kof. ¢
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PRI EPRIE Wehrard s v ’é‘&enlePéF XY AP at f‘tﬁ@g intensity
t O(\&irtaxlel)l,rmeIﬂe tithe whes thet prmrmmamsm@e&@ﬁ)nﬂihe spoon was
ashfe t& © p%ffgpn% ]theEe>\<f €. res%ﬁ%A cl%scrlbed ih He following Table 6.

ion exter na*E “HeChani ca e85 T edl sttance
(spoEmblvﬁbr ation eval uation; vibration test)[64] The
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Elli xsur e(t m that was|Y®reexchisa®r ci al seni|Vourkk d0 ¢feshge

fogr}pln FeSpect 1o ex 5 —mechani cal SITEess Wer e
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na@%ﬁgfe%ed by Sci em1 r% I ndustries, Cq,« g of each
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t he opou. ta—haw A1) t+Hhe— enyt h—ef—31506 M ane—the

opfpsempke ki de of the $pbbh was fixed to tjhéSrotation

pl@re o he device. [h poon was rotated _and
vi%?@@@& n a weak int% igfty (Vortex 3) dAd®in a

st{pRgy kNt ensity (Vortex,10), and the tirng jghen the
prieparati on was di scharged fromthe spoon was neasured

|n t ow ng Tabl e Tab
WENFRPOTERANMPIEND tesBecond eval uati on of external

mec hﬁf‘d)l@éﬂ to%feff@ﬁﬁ anoth@Sdvahaf6e of BB AN tAMEE! SUh pfé@aratlons of
te t 1 g oC{gﬁr to.p rfor anot her %)Pluatjon of ‘t
Hhe 8% X§‘H§ %tp‘é{?sa P SAGMGFCIEPATRI BN 11 f5Pect to
andxt&hqabqﬁexrlm(ﬂcm) stﬁel;ratha/@mm beeraoning test avhs perrﬁparedt Afyer the each
%Ire?ac'rgﬁgﬁ WS%) %Lﬁ)gnetﬁg %ooﬂqﬁzﬂ %nécij ﬁl%k?‘?%fri Sf ﬁ% mtélggﬁg R)%Q Yiameter of 35

perfor
mm and the short diameter of 28 mm and the surface of the preparation was made flat,

to pEKfP?'iﬁ AVE Pgﬁ 2[ égfonﬁ%% hﬁﬁoﬁ%x@&ﬁﬁrﬁ&ﬁgnical stress -

the spoon was overturned and the time when the preparation was fallen from the spoon
was measured to perform the evaluation. The results are described in the following
Table 7.

Table 7
Overturning Time (sec)
Example 1 > 120
Example 2 > 120
Example 3 >110
Example 4 > 120
Example 5 > 120




preparation was put on the sqpoon that had the |ength

of

90 nmMMm

the long dianeter of 35 nm and the short

wale@aromws2 of 28 nm and the surface of the prepBCHKRRW8/000661
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was made fl at,

the spoon was overturned and the tine

when the preparation was fallen fromthe spoon was
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The results are
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t e foltowng Tabte 8 721 Tapl e 8 73]

Exlperi ment al Exanpl e .3\“5?951%&&@1%% seen VHS&PSIFYnz fequilibrium
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an@xameledqui | i bri um vis¢éo80ty was 3000 cps 4di00nore.

[ EX rment al Examnp 47 —Second eval Ua i of the
th@%@?@%’rc property ?\/zggglremsnt of a cHa g(g) in flow
abiEIXh[h%g el respect to eybgénal nmechani cal <s4t(;dg)ss) [ 75]
T xatropic properties of the prepargtions of
Exmﬂnpruﬂ to 5 and El3 s8ooe(tm t hat wag <utano

C IIIIUI \JI (J.I Pr Ulda.l (J.tl U I VVCI U UV(J.I U(J.L ed TI 1 D ‘anas
peﬁﬁ@mpi@cﬁ by measuring> 8860ti me required [KH:100a
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From Experimental Example 3, it could be seen that in the case of the composition

according to the present invention, a difference between the initial viscosity and the

equilibrium viscosity was 3000 cps or more.

Experimental Example 4: Second evaluation of the thixotropic property

(Measurement of a change in flow ability in respect to external mechanical stress)

The thixotropic properties of the preparations of Examples 1 to 5 and ElixSure™

that was the commercial preparation were evaluated. This was performed by measuring
the time required that a predetermined amount (100 ml) of sample was passed through
the funnel having the tube having the diameter of 2 cm. The passing time of the sample
that was left for 1 day later the production (time 1) was measured. Also, after the same
amount of the same sample was put into 200 ml of the graduated cylinder and the

tapping was repeated 100 times by using the tapping machine, the passing time of the
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Time 1 (sec) Time 2 (sec) Time 3 (sec) Time 4 (sec)

Example 1 |> 10 > 60 > 120 > 120

> 10
> 10

> 60
> 50

> 120
> 100

> 120
> 110

Example 2

Example 3

Example 4 |> 10 > 60 >110 > 120

Example 5 |>20 >70 > 120 > 120

ElixSure > 25 > 25 > 25 > 30
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the range of 10 sec to 30 seg. [4] The thixotropic
phar maceuti cal conposition according to claim1,
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amount ranging fromO0.01% (wv) to 12% (wv). [5] The
t hi xotropi ¢ pharmaceuti cal conposition according to
claim4, wherein the bio | e thickener is

i ncluded in an anount ran Ehh om 0.01% (W v) to 5%

(W v). A[tﬁkoff@ﬁc bRARREERRLCc MR TRG i 2@ ARROSY cbBRosition
accordi to claim1, wherein the bioconpatible

t hi ckerf8YP1%%%ne or nore selected fromthe group
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col | oi dal (PXI de, and a xanthan gum [7] The
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acesul Temdixotepegiharmasuticd ainporis@cakarding tosbdmulmwherein a time

SaCCha{akQ} thrgrlfg?ﬁ(ﬁ‘! 2 rﬁ%he éc@rhlb-ggl?n (/ﬂ{:(g(s?[&rtg meq itial viscosity is in
phar maceut i'cal conpos cording to clarm _nL,
furt heﬂlecrmg@rqfdpﬁgcf@r@eﬂqpc acids. [10] The thixotropic

phar meggpUicalo R:Cﬁmﬁﬁéctehﬁ’&l @%Béﬂﬂlé}ga&grcﬁﬂﬂomla?m 1, wherein the
wherein the or?anl acids are one or nore sel ect

from t HECPRAIDICHItEERY| 1?11@1051‘(16%1%% %rp@lnééarn(gmgafﬁom 0 01% (w/v) to

ascor bizrawihd, a pal mtic acid, and a tartaric acid.

1] T O LRI RES b EOTRE Wy e

t hi ckebiecompatible thickener is included in an amount ranging from 0.01% (w/v) to
5% (wlv).
The thixotropic pharmaceutical composition according to claim 1, wherein the
biocompatible thickener is one or more selected from the group consisting of an
agar, a carrageenan, a gellan gum, colloidal silicon dioxide, and a xanthan gum.
The thixotropic pharmaceutical composition according to claim 1, further
comprising one or more selected from the group consisting of a sweetener and a
flavor.
The thixotropic pharmaceutical composition according to claim 7, wherein the
sweetener is one or more selected from the group consisting of sugar alcohols
including mannitol, maltitol, sorbitol, xylitol, and isomalt that do not cause a
tooth decay, aspartames, acesulfames, saccharins, calcium saccharin, sodium
saccharin, and sucraloses.
The thixotropic pharmaceutical composition according to claim 1, further
comprising organic acids.
The thixotropic pharmaceutical composition according to claim 9, wherein the
organic acids are one or more selected from the group consisting of a citric acid,
an ascorbic acid, a palmitic acid, and a tartaric acid.
The thixotropic pharmaceutical composition according to claim 1, further

comprising a hydrophilic thickener.



