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Ef fervescent ibuprofen fornulation with hig *1591 50w
di ssolution rate and processéfor its preparatlon The
invention relates to efferveseent fornulatlon
the active ingredient ibuprofen which dissolv mmmmﬁmmwmww
in water acconpanied by the formation of a clear
solution, and to a sinplified process for their *Go0002*
preparation. 5 I buprofen (2-(4-isobutyl phenyl)
propionic acid) is a known non-steroidal active
Efi§ecdrenenthibuhasfpnofetmuiatiessiikthohéghndagsolution
years, with,aa gfal ﬂ%éb@sénﬂoi‘nlts ppELarIRE BRY
action. It is used, inter alia, for the 10 treatnent
of headaches and. pain, swellings and fevers caused
by inflamuation. A particularly rapid build-up of
bl ood level in ibuprofen is desired when treating
ain. It has been shown with 15 ibuprofen that an
Thecricassit istraska lpbapr dfenef éoevebeans tﬁ@nmuhaﬂﬂogasedlth

tﬁ@ab&Qﬁb% ehfeelai eRraninaid3e Of IR QUSs o 8PS 8g81 ck1y in
wégrns showed t.ha dlssglved i buprofen_| eads to an

PFi &t 8l i Mot lr dgeeedr FPintion.
andatedatahmpﬂﬁflaa btrocesknaws thatr ekepklradiasage :
fornms, effervescent tablets, dissolved in water, |ead
nost rapldly to the build-up of a high blood IeveI of
Tbreraéenve (Endredisehttylphereflor e privsyi cavies | raftodit edis  a

kRakhi CHbarbyetbifapi th@ndy25 ﬁﬁ\jr%cﬁaér{’c rel8f his proved
desire The di ssol ved active ngr edi en

EFRRROML of G SIS byYPRE: 1 i4H] Vel y=Patgesic and anti-

inflammatory action. It is used, inter alia, for the
treatment of headaches and pain, swellings and fevers

caused by inflammation.

A particularly rapid build-up of blood level in ibuprofen
is desired when treating pain. It has been shown with
ibuprofen that an increased plasma ibuprofen level leads
to an increased analgesic effect. Examination of numerous
dosage forms showed that dissolved ibuprofen leads to an
earlier start to pain relief than do dragées or film-
coated tablets.

It 1is known that, of all dosage forms, effervescent
tablets, dissolved in water, lead most rapidly to the

‘build-up of a high blood level of the active ingredient.

Therefore they are indicated particularly if rapid and

-safe pain relief is desired. The dissolved active

ingredient is transported quickly by the relatively large
volume of 1liquid wvia the stdmach into the upper -
intestinal tract, where the ibuprofen is substantially
resorbed.
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volunme of liquid via the stomach into the upper
intestinal tract, where the ibuprofen is substantially
resorbed. 30 2 However, ibuprofen is an organic acid
and virtually insoluble in.water. Only in the pH
range fromapprox. 6 does it gradually dissolve
through salt formation. A rapid and safe dissolution
‘of the ibuprofen is 5 partigularly inportant when
devel opi ng an effervescent tablet, because

undi ssol ved particles of active ingredient continue
to adhere to the nucous nenbranes upon drinking. As a

HEROSEHUENDS, 0f o tdie NEeut rg %%g%%%%|yac§bka%h@€ REeha11y
sal j va. t hese partlcles di ssolve slowy, 10 mhereln in

DA PR £8 HATERpI Sidantin akhe Bﬁrﬁ%ﬁ?%uﬁfomoégProx 6
doesi tiat | eraduallile ﬁmeeusvaenbmm@@homrt Hemation. A

eparation ol u alts of uprof en ar d t hei .
r%é gln%% erves%enfp Eﬁ%ﬂ grgnulgg whi'ch' aréﬂﬂis e
P ssotddly n meoeqta:net théesutqi@mlcmlmmrr@musfﬁatremssent

té%@%tpateﬂéc§@§¢|Ca&h@ﬂ§so£¥é§6 é@ﬂcf@sd|sgkose§ctlve
ef fervescent caqonpositions with the active ingredient

IngERtbTEn WIPEH SNt BP n AT D0tst rohgl VUSRI BfitREanes
upmmdérangingneAeralysmﬁequenaequﬁnﬁﬂhy execeesl ngot heakly

afP f{nf %h'qgftgahggrov éy %E%§?Eggl%ﬂssofve séowly,

I bupro 'S p0|nte I Nl ne an
wlll%%re dal t%d%#tq%upt@f@m aweph@@smtté@lsée florrnieg and

1eE£pa Bt i 10k Lfn LTS rerives GeMo 0 MROH Ad NS o Asut hey 25
do not lead to a conplete dissolution of the

i buprofen. The conpositions contain sodi um hydrogen
Thear praperasiasi of cmmubﬂammmltéwgEmﬂhuynbﬂamﬂm@d their

u§éea££y %@%Eéggggeh antﬁ%ﬁ%tQCt% ' ich are

upro en and are therefore too pensi ve $ use as _
*ﬁﬁﬂ%ﬁﬁgﬂﬁq(%gt%&c%%l%%?ssubject of numerous patents and

patent applications.

DE 36 38 414 Al discloses effervescent compositions with
the active ingredient ibuprofen which contain the
strongly basic amino acids arginine or lysine in a
quantity exceeding the molar portion to improve the
dissolution of the ibuprofen. It is pointed out that the
arginine and lysine salts of ibuprofen are not suitable
for the preparation of effervescent compositions, as they
do not lead to a complete dissolution of the ibuprofen.
The compositions contain sodium hydrogen tartrate as acid
constituent. Arginine and lysine clearly cost more than
the active ingredient ibuprofen and are therefore too

expensive for use as pharmaceutical excipients.

EP 0 369 228 Al discloses an effervescent ibuprofen
formulation which contains Dbasic granular material
containing an active ingredient, and an acid component.
To prepare the basic granular material a water-soluble

ibuprofen salt is granulated together with a carrier and
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30 EP 0 369 228 Al discloses an effervescent ibuprofen
formul ati on which contains basic granular materi al
contai ning an active ingredient, and an acid
conponent. To prepare the basic granular material a
wat er - sol ubl e 35 i buprofen salt is granul ated together
wWth a carrier and - 3 a stabilizer, the granule
sprayed with a sodiumor _pgfassium carbonate sol ution
and then dried. Preferred ibuprofen salts are the
potassiumand in particular the sodiumsalt. The
preparation of the basic granule is 5 |aborious and

4€X he odi nent . exanpl e shows, . that the
rgggﬁgglongbf ? uprgganul§an3$§%y$§r Yoblood Tabiers °OF
Ppéé}@sﬁ-é@ caoharand 230 utgonat @pdwiilcin | driedapofatfelrred

1§g§|refbﬂ as,aflltlg dap@dt%a%t%ts%&ﬁ% 09 € %azftlifctdl% the
he wat er content of effervescent

m i s, that
SPHDREL P Hit o] 0O SFREATO8 v b1T (G ICanFarsare is
1sboreédusn packsexpdis fvaesitteantmbandmneass é&Ramp Qe 25shows

i ster . he_preparati.on o
el A B r AP, L BRE Peelr S RLRPHE 6RE, % Q0. 000
tRROGA ST oFeananpre #rohPUsl4, 859, 704. For wahes, which is
civbgpraten |a%_;a3_d1h$p§9d§d £ 1 wabek ajlcgrnﬂtgtr&ﬂ Ig@dlbef °C. A

le b ddi ng sodi um or potassi um hydro
fBﬁ?ggﬁaPégb?BEr|%g |stP§hégﬁ S, GHESEs t?@@?rvescent
thwptefaﬂuﬁﬁlbelSes%oﬁﬂﬁﬁla@dSCatbeﬁ dm@XtHé anrwleatserare

sESkg S¢ ' ggﬁsr%h %S% bo%ﬂ%‘i adna§”wt -

prob e rlng ustrl sca é produc |on
°e%§ﬁﬁléSlP€ ] @Sk@rlﬁaﬁkéfen is reacted in the
descri bed manner, 44,800 litres of carbon di oxide

ok Tl RkeS e, DeBSEoRLY, Lp candudl, the et on o
ibhpraéeenssia y kapynngf of exemple from US 4, 859 704. For
this/ ibuprofen is suspended in water and neutralized for
example by adding sodium or potassium hydrogen carbonate.
During this reaction, the respective ibuprofen salt 1is
formed and carbon dioxide and water released. The release
of carbon dioxide is a major problem during industrial-
scale production. For example, if 400 kg ibuprofen is
reacted in the described manner, 44,800 litres of carbon
dioxide form. This makes it necessary to conduct the

reaction cautiously and slowly.

A further disadvantage 1is the necessary drying of the
product. The sodium salt of ibuprofen forms a dihydrate
which contains 13.6 wt.-% water of crystallization and is
not suitable for the preparation of a stable effervescent
tablet, as the water of crystallization is not bound
firmly enough. Over time it is partly given off and
brings about a reaction of the effervescing body in the
effervescent tablet. Thus, either the effervescent
tablets must be stored in packs Qith a desiccant, or the

water of crystallization removed before processing, which
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product. The sodium salt of ibuprofen forns a

di hydrate which contains 13.6 w.-% water of
crystallization and is not suitable for the
preparation of a stable effervescent 30 tablet, as the
wat er of crystallization is not bound firmy enough.
Over time it is partly given off and brings about a
reaction of the effervescing body in the effervescent
tablet. Thus, either the effervescent tablets nust be
stored in packs with a desiccant, or the 35 water of
crystallization renoved before processing which - 4

S cost| ove
ib f%%%fgﬁ%y %%S¥%gs to adhere tm I¥9L ett&oreover’

i bu en sodlunrte o the
l%aragenaﬁadb% teedef 6@eaBEeE?e§§e§h?n¢ébtl§k§ltép§ Heyids

amit headli Ltfhelrtdhﬂddre \Mble?h rakesdi tﬁ?’@cf oe,%a@fétgs d'cfrflyctflwlth
es t.he use e quantities o EXCl.Pl S
280812 IBY P M et her e s e, BT e et |
msbdsunﬂd&ssoﬁ&es @ﬁly baogd y qmawauenesAddofloe&dqplents
né99959£§n SZQCH Pp%l%%d@n%]a?th&%e tt'h%ecs q%r g)frofﬁn—

expensi ve t han e free acid pot assium sal t _
SP%brPof%hsr%l\é% r Rl HARYOStopife, YRt -t hédedddionally,
ibbptoféhSsddyhhg hbkewaﬁﬁkéiﬁﬁﬁﬂﬁﬂ%ra eanskderabh®€s more

aus i.ts hy C|ty this salt i
egfg%llj%%//\élel 5;0 % ethefrwgr p# F n ROrHE salt of
iguanefeness EBtWEm94&1@@@¢C@K$mh@seeueﬂfetwesceault that

1t§Up89§§H%ta@kﬁ&ﬁlsgasggv9@v$@teé SQBHQE@erQB@EOf%%tlay
salts such . as e h sodium.salt which are

B%ﬂ%?%%t@ﬁliea|q¥%9%ﬁ“¥ﬂélﬁéuqﬂ%s|%ﬁﬁ%d+%nﬂoﬁa§véllable
onryis¢ avosld enaf kdB0id ac Bkt a Theiamteltaitdael y | arge
crystal size is supposed to sinplify the 20
aration of the tablets. Crystals with the desired
glz 44+@93ht afthealpyedi sSEFOTHESFBDr of BHPFALAN| atgdlets

b&£X&&@S s nofvadenalsunesal clqhgircf@rl oy\eﬁtbysueut r i 2aki ORhe
%%t&nsgg&%nuw EéPXEQS c arac %rlze d{gxk% lgﬁgsakglve
ingredient has a crystal size of 180 to 800 um. The
relatively large crystal size is supposed to simplify the
preparation of the tablets. Crystals with the desired
size are obtained by dissolving ibuprofen in a large
excess of denatured alcohol followed by neutralization
with sodium hydroxide. The use of hydroxides leads to the
formation of water, which in addition to the large
quantity of alcohol must be removed by drying. A large
gquantity of effervescing body is necessary to dissolve
the only slowly-dissolving sodium salt of the ibuprofen.
To prepare the tablets, 1600 mg sodium hydrogen carbonate
is therefore used per 200 mg ibuprofen, and the tablet
weight is approximately 2300 mg in total. The tablets are
thus relatively large and therefore expensive to prepare.
Additionally, the sodium salt resulting from the reaction
of the sodium hydrogen carbonate with the acid and the pH
connected thereto of the effervescent tablet soclution

produces a salty, unpleasant, soapy taste.
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formation of water, which in addition to the |arge 25

guantity of al cohol nust be renoved by drying. A large

quantity of effervescing body is necessary to dissolve

the only sl ow y-dissolving sodiumsalt of the

i buprofen. To prepare the tablets, 1600 ng sodi um

hydr ogen carbonate is therefore used per 200 ny

i buprofen, and the tablet_39 weight is approxinmtely

2300 ng in total. The tablets are thus relatively

| arge and therefore expensive to prepare.

Additionally, the sodiumsalt resulting fromthe

reaction of the sodi um hydrogen carbonate with the

acid and the pH connected thereto of the effervescent
ER abl e67s3dl4¢t ifon dSE prioriuceSfervadesnt uhplipaséan, tablets

wiSQAPYcd @8 £n so@iukPcQrB8dadd?d Shqd8sChiBeSgen carbonate
ef fervescent | buprofen tablets which contarn sodi

a%%r%%%%f%lu§oBV9ﬁPﬁ§ar6@éﬁo€éFﬁon£ﬁap%ﬁ&?ﬂ%t%@%lGﬁplets
tiy deegerecal hgned Bent 0 opf eparsalithethabkets s t E_‘geanulated

ti ed] en aIt t f i.s. granul
Wﬁq} gﬁﬁer}%%SIé Err%onen S t%g% m XG%C? ﬁ% an &Cld
grHTENA e Wil €h | Bs prepepeae@epaeeaeayelher eheomfromhe The

nidoiAd € iisS then f@BBﬁQd'ni@uSawéﬂf%téheT%kﬁnékéth%tlon
takes place with water, which necessitates an

taKGrenB %el(‘)’l&rhyl‘ﬁagtefrhewflaﬁhet”secﬁrsé%ﬁése%lnt gxpensive
dmﬂsgll Ve&hien walbBsts Walrlki Nstippo sreduttes. dUSs6]11€1,1617 water
wf@ §.§§J§gvescent i buprofen fornmulations which

contai n two separate granules, (a) 15

ibuprofen cont ai ni ng granul es and (b) effervescent

granu¢e§7mm6ph Con&ﬁé@l@§e§0|d 895@99@3&eﬁ8d a Q@b%@%fen'
d|o e- fornrgﬁ %ongonent re are the activ
gte

ﬁﬂﬁ EHtS g PBEEFBfe "?s t §5& se (a)
lhyaﬁqﬁ&nﬂcqnﬂhIHMﬂv'gr@nwmwﬂea mramdmateb)or effeavescent

@&@&Ohghl%“%&alﬁd' um &@_{5’0%‘%{1 ’on%%ttas§h&m carbon

carbonate, . sodi um hydrogen carbonate, potassium ,
P @Hbnatcemponent.  To  prepare  the active

ingredient granule, ibuprofen is mixed with a basic
excipient and then granulated with water or a water-
alcohol mixture. Sodium carbonate, potassium carbonate,
sodium hydrogen carbonate, potassium hydrogen carbonate
and trisodium phosphate are named as preferred basic
excipients. The water is removed again by drying after
the preparation of the granule. The two granules are
mixed and packed in pouches or pressed into tablets. The.
tablets weigh 3.3 g with an active ingredient quantity of
200 mg. The active ingredient;containing granule (a)
contains ibuprofen in the form of its acid and not as a
water-soluble salt. A staggered dissolution of . the
granules 1is thereby to be achieved. Firstly, the
effervescent granule (b) diseolves and only then the
active ingredient itself.

Furthermore effervescent tablets are known which contain
ibuprofen 1lysinate or ibuprofen arginate as active

ingredients. These salts are expensive and little suited
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and trisodi um phosphate are nanmed as preferred basic
exci pients. The water is renoved again by drying after
the preparation of the granule. The two granul es are
25 m xed and packed in pouches or pressed into
tablets. The tablets weigh 3.3 g wwth an active

i ngredient quantity of 200 ngy. The active

i ngr edi ent-contai ning granuke_(a) contains ibuprofen
inthe formof its acid and not as a water-soluble |,
salt. A staggered dissolution of the 30 granules is
thereby to be achieved. Firstly, the effervescent

r i ve
t?ng?le@df%%%’ﬁ?%eﬁ“ B e T oy vagtele " 4y efhey oo
naf e LRAGWT i cﬁO@Eh?E?ndHS@QéPéﬂ@ﬁ I9fsi Hag e ibpprofen (DE
3gbaprofen) argi nate as active 35 ingredients. These

salts are expensive and little suited 6 to the

preparation of effervescent tablets, as they do not
Theadabovea compitemendisssalhgw oncloft t hehebuprebarat®Ren of

e§§e§§eé&é&ﬁ o?uﬁ@??@@°¥8rﬁ&§5§ H%g §h% m%h ﬂédﬁln% and

prepar ation ervescent | or mul at1 ons
efP%Sbﬁ%sunﬁf?@r%@reexpéﬂaghvéghThéhéf ora@tlénet hd@@rcheent

1B@prwﬁemngb§§é§ﬁés tbé@foﬁaﬂgﬁ@§§@§SQ§sGb@&ﬁsdcomparable
vaptages vis:a-yis_conparabl e redi ent.s
agg% as a%e?yfsa |cyFFEgcha aﬁae%gaﬁﬁﬁégggéﬁnla%ﬂ%ﬂe§nd
Paracabanpbxpdiginee pkeasant -irastpenysief f erleesweerit-tasting
ef?@f@é§c@ﬁtth€aﬂﬁég§t ofN @RgerM§§§@@t §ﬁ¢ﬂ‘gff@fdéscent

nmg i buprof en was briefly avail abl was_not
t%‘%%‘m ¥d Beciemgr iRWP IR a¥ARL htrdsetfely whvpelablgodut
wag BétG&&éSpE@ﬁ babhete has thESuﬁpﬂea@hneveﬁshéenwhEie a

s0b f aled £l sal . The ghlgct, of the imvention is Lo

make “ava  erde2e&nt"d buprofent $or A
O@&ﬁ%ﬁﬂcﬁgﬁxﬁ%&? qui ckly in. mater acconpani ed by the
formati on of a clear

The object of the invention is to make available
effervescent ibuprofén formulations  which dissolve
quickly in water accompanied by the formation of a clear
solution. The solution 1is further to have a pleasant
taste and able to be economically produced. A further
object of the invention is the provision of a process
which makes possible the rapid énd cheap preparation of
such tablets. In particular} the process is to require no

expensive drying steps.

This object 1is achieved according to the invention by,

effervescent ibuprofenn formulations which

(a) contain an active ingredient-containing granule
which contains ibuprofen and a basic excipient,

and
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20 solution. The solution is further to have a

pl easant taste and able to be econom cally produced.

A further object of the invention is the provision of

a process which nmakes possible the rapid and cheap

preparation of such tablets. In particular, the

process is to require no 25 expensive drying steps.

Thi s object is achieved accprding to the invention by.

ef fervescent ibuprofen formulations which 30 (a)

contain-an active ingredi ent-containing granule which

contains i buprofen and a basic excipient, and - 7

(b) G g”t %o%t%{lneféerX%%gg%sgr%@“' T dl"h &RPEF&" Lnt@ ns

aci d conponen a carbon diroxi

conponentan 2dié tompohabtorsdare @habg@t éirluozésieu forming

that the QpidoHend.ngredi ent-containing granule

contains the i buprofen in the formof a water-sol uble

salt, preferably the potassiumsalt of ibuprofen or a
TméxUMﬂﬁma%tﬁbaspoaﬁssMMnranutﬁixﬂﬁnﬁaalthat the active

0 0 he ve 1 :

lﬁ%upré%&%(gih SIVéf BEQhP%é f%éﬁﬁ%)n%hgh' {gﬁgfﬁﬁﬁn o
thal t formof of miat uWét@r ﬁﬁéubé?as§al}rﬁrandpfﬁéerébbyumthe
pé@ﬁ§§héﬁE%iiﬂtéﬁuiﬁﬁéﬁbf€@f§frgdmlghﬁréobﬁsﬁh% dﬁﬂéélum

qg e sodugg1salt ari grefera used in aln%
a4t P8 61umpo? 'S ufPEBYSB4iGRTsal ?ﬁ‘ §optpdny; 4he jgctive
ipgurdédoedar | bypreffemablexclusiGZz iy Er0. thequificmm of the

a fer byprof

p@@a(ééé@g!}eéo%ggﬁé% ;%fagalr?/%}.‘xgﬁpé E)'f Lt@lf ﬁ&§§é§§%ﬁ égld the
SISYH TPRETR(- 9r$oﬁqu§QHH%ﬁ%mtPéﬁﬁ?rrié | eSse POtaSSlum
sdhar sagokagi %@dmmc&aw ab@nptraeeS(ab)Lyf Qfg8d Lmrh eas molar

e stated, by-i buprofen or Pg rofen.s

th
EHebht Ok hed T ERPERIT ve T aceTat &n PP vah q&aﬁ £Pes 1
paetigwlanly preferably 1:0.02 to :0.1, qulte

particularly preferably 1:0.05.

IThuprofen exists in two stereoisomeric forms, the R(-)
form and the S(+) form. The R(-) form is substantially
less pharmacclogically active than the S(+) form. Unless
otherwise stated, by ibuprofen or ibuprofen salt is meant
the respective racemate. All given quantities relate to
the racemate, wherein 1in the <case of salts, unless
otherwise stated, the corresponding quantity of free acid
is listed. In addition to the racemate, the use of the
S(+) form is preferred. This is used in half the quantity
of the racemate. Unless otherwise stated, by ibuprofen is

meant herein the free ibuprofen acid.

As Dbasic component the active ingredient-containing
granule preferably contains a base (base 2) which forms a
first base (base 1) during the reaction with ibuprofen.

During this reaction, ibuprofen changes into the

corresponding ibuprofen salt, and base 1 forms base 2 by

absorbing a proton.
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the racemate, wherein in the case of salts, unless
ot herwi se stated, the corresponding quantity of free
acid .25 is listed. In addition to the racemate, the
use. of. the S(+) formis preferred. This is used in
hal f the quantity of the racemate. Unl ess otherw se
stated, by ibuprofen is neant herein the free
i buprofen acid. 30 As basicgconponent the active
i ngredient-containing granule preferably contains a
base (base 2) which farns a first base (base 1)
during the reaction with i buprofen. During this
reaction, ibuprofen changes into the corresponding
|buprofen salt, and base 1 forns base 2 by 35
Inbsiotdi P prot ot bas itthe sekséapret hdepasilbed below
pﬁé@ﬁmeaﬂe§§ééb§d hekew fl@&ﬁlfse%rse%a%% bzaswaﬁlcog,h@m:tm,
forns as_base 2 HCO3r KHCOBi |potaSS|un1C|tr

A %ﬁiﬁﬁ%ltrﬁFgra&|SOdluﬂ%%oihﬁﬁphafﬁt e tassa&ﬁpdlum
pPlptespha e, dihet s ot anapkedsploans, ofhe 1ysonena’ae@| fibhes of

Tphysd ol 0%‘5@' '1¥1ea00§_8599%81r ?E‘ééfl Or%% %gaa'ﬂl%es basic

such, ‘as negl um ne ucam ase 1
OIFHF T MM ’BeFYH e%&é%eégl‘%méleoa ‘@etmléd-hﬁ@ﬁ@rﬁ‘te can
al so contain m xtures of base 1 and base 2 and

ptionally also of different bases 1
A%aé%s :¥he acﬁ%ﬁ?q%bréhl 9 ont'ai RFR Sﬁrangﬁg “hasic

cmmreerretblgareoauiaonsoasabasm@xcgwpcn@rﬁt bIéH@(BL and base 2
aﬁ@xé §o§£ll§HQ§§oa&QX%%§€§ d%'Hfgﬂngﬁg S§§¥§ ?ngnd/or

or a_mixture .
b%ﬁ?ﬁ£32 “The Pﬁtloa%?lY%upﬂdﬁ@ﬁ@%ﬁqﬁWﬁﬁnﬁéépéDQXc|EFéﬁPle
pﬁ&’fdlft&)l}&&tdnfteair&graeﬂlkei’ﬁlccm’dn@d’ﬂeﬁ@ gHON), eal hegture of

f b| e | .
RS SR, LB io0e S DR B o et
dHGul et 3rpr®%blaf/llei2@Qﬁ 1. 25 m)l baS| C

exci pi ent per nol |buprofen salt. In addition to the

Tﬁg@tggt§8ltg¥ 1535?092%n §5 t Qo ba51c excipient in the

active ingredient-containing granule lies preferably in
the range from 0.8 to 2 mol, particularly preferably 1 to
1.5 mol and quite particularly preferably 1.1 to 1.25 mol
basic excipient per mol ibuprofen salt.

In addition to the water-soluble ibuprofen salt and the
basic excipient the active ingredient-containing granule
can contain further excipients, for example substances to
improve solubility, wettability, pressibility and flow
behaviour. Preferred further excipients are binders, such
as povidone and cellulose ester, neutral water-soluble
excipients, such as sorbitol, mannitol, maltitol,
isomaltitol, weakly basic excipients. Overall, however,
the aim 1s to use no, or only small quantities of,
further excipients in addition to the above-named basic
excipients. Granules which contain no further excipients
in addition to the ibuprofen salt and the Dbasic

excipients are therefore quite particularly preferred.
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basi c exci pient the active ingredient-containing

granule 25 can contain further excipients, for

exanpl e substances to inprove solubility, wettability,

pressi.bility and fl ow behaviour. Preferred further

exci pients are binders, such as povidone and

cellul ose ester, neutral water-soluble excipients,

such as sorbitol, mannitol, gmaltitol., 30 isonaltitol

weakl y basic excipients. Overall, however, the aimis

to use no, or only small quantities of, further '

excipients in addition to the above-naned basic

exci pients. G anules which contain no further

excipients in addition to the ibuprofen salt and the
Thasef fe35eexenpi éntryudréivthecehtre nguistse Sgaranc u@rpgnent

Hr@E%E&%@sc%ntTE§aﬁﬁﬁ§r%ﬁé%ﬁnbr%Q%@%EQQ'Q%n%%ﬂh%‘Q§5Q§c1d
second conponent an_effervescent granuale

C@F‘@PE?HEI y conPAYAEOLSIAER LY comFdEmS Sy lnorga“lc or
ppbysirabdgi ealdayikaradiaslss &80 gami aroradi@r eberabiyereof,

lgrg{?},é: cediab}ecal%l d or any aci d scalt theregf ma.lﬂ ¢ acid,
particular citric aci %aftar i'cacid, “a ﬁ

agsebbbfc acid, am a@pddsamlbf atheddess d§,01§aeh agch  as

mBHBQéQQhM”18LEE§E§; WR&Q§Q§£P&%taE$f€§é%é” SONGSHH B8 1 um
fumarate, an acjd I norganic salt, such as

f%ﬁBﬁB?asﬁ“un%%d phBSpRaREC ﬁ(?tlgSS|§Jlﬁ?l'i)1y8|sodT§?POpOtaSSlum
psukphate, oposadstiomhirgtiageen sullphate, qﬁlﬁdﬁmumzﬂydtogen

Ci Lyt am |d chl .
ﬁgggég orgégggﬁgg n%% ure a@ﬁg ig a%%gpPrégérre acid
hEﬁFB@thFéﬁﬁde fQﬁ?ﬁ#ﬂ§fcoﬁp@#&%ﬂﬂiQﬂM§ealkarlnea ormixture
tBbkabkene-earth carbonates or hydrogen carbonates, in
particul ar NaHCC3r NaCCB3, KHCCB3, K2CCB, sodiun1g|ycine
carbonate and m xtures thereof, quite particularly
PpeEéeradl waodBO3ti KHCES- forrma g xtompondet gobre2Glkrline

o20di1hi0n {0 dhe ract drsamponent, and, 4 he, sar Ranpdhgxide- in
particular NaHCO;, NaCOiz, KHCO3, K;CO3, sodium glycine
carbonate and mixtures thereof, quite particularly

preferably NaHCO3, KHCO3 or a mixture thereof.

In addition to the acid component and the carbon dioxide-
eliminating component the effervescent granule wusually
contains further excipients, for example binders such as
povidone or methylhydroxypropyl celluloses, in order to
guarantee well-structured effervescing bodies that do not
form dust. The effervescing bodies can also contain
neutral excipients which dissolve well in water, such. as
sucrose, glucose, sorbitol, - mannitol, xylitol and
maltitol, which serve to control the reactivity of the

effervescing body.

For better wetting of the constituents of the formulation
and to accelerate decomposition, the effervescent
formulations according to the invention preferably

contain at least one physiologically acceptable
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el imnating conponent the effervescent granule usually
contains further excipients, for exanple binders such
as povi done or nethyl hydroxypropyl celluloses, in
order to 25 guarantee well-structured effervescing
bodi es that do not formdust. The effervesci ng bodies
can al so contain neutral excipients which dissolve
well in water, such as sucgrpose, glucose, sorbitol,
mannitol, xylitol and maltitol, which serve to
control the reactivity of the 30 effervescing body.
For better wetting of the constituents of the

shornutaht onsy Apd-t 9 @scel €x at eHﬂ§09gPQ§' BI 9B, tph}%ferably

effervescent fornulations according t he i'nvéntion
Lor éPerldnl pa¥sicodeaily @Feﬁ@éépldné4pﬁ¥§lb@og?%ﬁhl?S e.g.
sadcent ableﬁ,lryllof ssluplfhactteantorSurémf@ms }/piatlhnla:d‘tﬂ-eB are
e 12, to 18 articula
Fg 8?% gy1 ﬁuf%éﬁlsuchggs . SurP %dl%ﬁ§{aurﬁ
psalfphabéyomsg;@crnseapallrﬁrttatte/ acpé OQpd¥lt i tal &r.lly parts by

(are)

- walhabl %re-@'é@:a%liryf a@t e ( %)o 1§, 685€)p ¥ ehor ghl-yusede
oKt

in"a quantity of "0,01 to 1 parts by wei
PRFES en%é(bl ))”601% t’ob'é)pf)%%e‘bartéphﬁy \/%%rg@ﬁdﬁé?ts pafinpybe
coprtghhedbbptbf en. thee st ifectianirediahtbegranniai agd also
. ho [ nt anule_and,al so
T S et
eéfﬁéV@é@@@ht@@ﬁ%ﬁi@%e Furthernore the fornul ations

for inproving the taste can contain sweeteners and
fIavourln s which are water- soluble or, dispersible in

FﬁﬁFg?rm?ﬁ afdft FOATES25aGRPs P8 SIAF B i ctiogetaste can

cenkeeiprnessecatenpref eaned fhapanticgsar whasht hayehawatar-

sQiQBl%W‘%%t e&‘lsrtﬂezséfb%r&gt *ﬂna%t%re tﬂ{r'l adQﬁ”' “'1?‘5' Yugars

suitable f reparation o
SBFR e AP sTEHO S| %Vl’%et@?%‘f%r A&l §W§efteerr¥@rds fal’ri epartlcular

a@SpaldaMRav80t URY GAC CEWd 19418 n$ OBitHANGH el agR8€,are thus
particularly suitable for the preparation of small,
cheaper effervescent tablets. Preferred sweeteners are
aspartame, sodium sacchrinate, sodium cyclamate,
acesulfame K, neochesperidin, sucralose and mixtures of
the named substances. Sweeteners are preferably used in a
quantity of 5 to 100 mg, preferably 10 to 50 mg and quite
preferably 20 to 30 mg per 200 mg ibuprofen.

Preferred flavourings are peppermint, menthol and wvanilla

flavourings, particularly citrus flavourings such as e.g.
grapefruit flavouring. Flavourings are preferably used in
a quantity of less than 100 mg, preferably less than 75
mg per 200 mg ibuprofen. Flavourings are preferably used
in a quantity of 10 to 100 mg, preferably 15 to 75 mg and
quite preferably 25 to 40 mg per 200 mg ibuprofen.

The active 1ingredient-containing granules and/or the
effervescent granule can, in addition to ibuprofen, also

contain -  further active ingredients, for example
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20 acesul fame K, neohesperidin, sucralose and m xtures
of the naned substances. Sweeteners are preferably
used in a quantity of 5 to 100 ng, preferably 10 to
50 ng and quite preferably 20 to 30 ng per 200 ng
I buprofen. 25 Preferred flavourings are pepperm nt,
ment hol and vanilla flavourings, particularly citrus
flavourings such as e.g. —gfapefruit flavouring.
Fl avourings are preferably used in a quantity of |ess
than 100 ng, preferably less than 75 ng per 200 ng
i buprofen. Flavourings are preferably used 30 in

[ Oto ably
AARUAEL0 (0 MO0 OR RSl 1 051Ep 7O M scn
amﬁéClﬁétlvénﬁhgﬁéﬁFéntseﬁhta@ﬁln@S@%éh@Ie@ran@¢€@c¢¢@m01

eﬁbéetwegﬁest gr@m@é%ﬂﬁﬁtldn agdédttien thdyaam@H@% - and
5 cont n furt her actlve i ngr edi ent

CSEE‘%#BF‘ o031 HRFTHT St amifrdd LG COEFF%grégfjl yeactive

ihpgeddeens, aata0|dsdlphathSregls@ch asclabprphenoramine
ma%é‘&@t a”%'rompgéﬂ%‘ita [ARL S ety ce ﬁfiy{;ﬁ’ﬁf%??lamlne,

|ngre |en S an |nat|ons t ereof
PBRBEYéEPBEIABt i ve 5 | RYfEATRAPEIdARe di phenh@/w%@%@edrme

hgblkeephenigam sede Bk eatecobroaphenyr antunearakeate,

phenyl propanol am ne, phenyl ephri ne hydrochl ori de,
pseudoephedrine hydrochl ori de, codeine, ascorbic acid
Thnded¢dkrfreenecnt( fPheudbfdones ceret Hrrfmdatliorsvarkable in

tReekerabby avaidsable it ”}?arftqréﬁl%frl%/ dosl A U § .in the

particularly preferably inthe form of "effervescent
£PaBI efs cof cdrraksbhlte tGPdfHSe L patikatkal i HeHpikeprpacked
iat isekpeclss,on . sxlékp&éﬁsfveseenbnlmmﬂdﬁwﬁscqﬂ&wu%@profen

g%@hg ?g&bg@g: Eﬂ: Ctlgg?lngk§ eggg%ﬁ Q%%% %ggndae (a)
aﬁiixt%féerW%C%@’@l \Hsrfifﬁglf%dl t - Cordt-ai Hitngtheantipem(apf a
nigtuebBaracterized by a high solubility and in

particul ar

The active ingredient-containing granule (a) is
characterized by a high solubility and in particular
dissolution rate, with the «result that the active
ingredieht—cohtaining granule and the effervescent
granule dissolve at practically the same time. The
dissolution time is <clearly reduced compared with
granules with staggered dissolution. The dissolution rate
of the active ingredient-containing granules is
preferably 5 to 20 seconds, particularly preferably 5 to
15 seconds and quite particularly preferably 5 to 12
seconds, with the result that the granule scarcely
reaches the bottom of the measurement container. The
particle size of the granule is preferably in the range
from 0.1 to 1.25 mm, particularly preferably 0.1 to 0.9

min.

Because of these preferred properties the quantity of
effervescing body necessary for the preparation of an
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20 dissolution rate, with the result that the active
i ngredi ent -contai ning granul e and the effervescent
granul e di ssolve at practically the sane tinme. The

di ssolution time is clearly reduced conpared wth
granul es with staggered dissolution. The dissolution
rate 25 of the active ingredient-containing granul es
is preferably 5 to 20 secands, particularly
preferably 5 to 15 seconds and quite particularly
preferably 5 to 12 seconds, with the result that the
granul e scarcely reaches the bottom of the

ef§§§9é§8@ﬁ% EQB&@%B? ssgh%1%8'¥ﬁtic¥8 %'@Eﬂﬁté§e g@n be

nule is preferably inthe’ran rom
gh?%%ﬂ%hﬂ/aﬂ%ﬂuﬁ@éfer%%lryeefamp § CcOfenvhs Butausebdets
céhebe pﬁebetéadghﬁ@ﬁeméhgﬁ ﬂ?@sqwﬁﬁ&ﬂtbﬁﬁﬁg B39 a ?ose of

fervesc y necessary for. the prep at| n of_ an
286 129 es?%? Vestent lg’t %bl %?V%F%}%%]ﬁﬁ%ggﬁﬁa H M es 10
wager bendsubstanta abllyaseeductss t d-obeerarsgl eof the small
q@H@{wss%ntefﬁé)]!@ééur@gﬂnbge Prepared Wi H&ba/\ﬁgﬁ 5885 um

than 1.5 in a dose of ng | buprofien
h)ﬁ%@%‘??’hel%@%@éérl yT]a‘tl§scﬂf\f€rVﬁs§%t ebalhgtpavire also
apteashple t adtiehbecauseanf ddwepsamllle €uarndi tyedf with an

Gt Porar @ e P B ] SR ey 0"

accessi bl e whi ch have an acceptabl e taste even with an

TRE i yes ddaredire Nty agantict Yo £ n 6§00 Nt 4 burpfigneq 1Q1the 4
di sngI ution rate of ranul €s i s neasured with a

de?%% 1fﬁc‘?"bn aPPRT SR USS accAFT W HG 1D thEoEurBB%an European
ia. FBar tthis the ssp-callled paddbeemaidmitbd s is

ugéfdlﬁnwﬁféﬁh%égomg1d%ﬁfﬁgggflﬁggdw¥@égra§taatem?ﬁrature

erature 1 0O a ves
°%oRtents dF PRErefesHwio aPe vasserled Hie acopseatsf apothe

véey®l UkbirenssPefred at a speed of 100 revolutions per

minute, and 1.0 g of the granule to be measured is added.

Effervescent tablets must, according to their monograph
in all the pharmacopoeias, dissolve practically on their
own without stirring. Thus the effervescent component
also serves to ensure that any formed sediment is

dissolved by a sufficiently strong CO, formation.

The formulation according to the invention preferably
contains 200 to 800 mg ibuprofen (measured as free acid)
per dosing unit. Effervescenﬁ-tablets preferably contain
200, 400 or 600 mg ibuprofen, sachets or stickpacks 200,
400, 600 or 800 mg ibuprofen per dosing unit.

In the case of effervescent tablets the dosing units

preferably have a total weight of 1000 to 1500 mg per 200
mg -ibuprofen (measured as free acid). Preferred total

weights for a dosing unit are accordingly:
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m nute, and 1.0 g of the granule to be neasured is
added. Effervescent tablets nust, according to their
nonograph 20 in all the pharmacopoei as, dissolve
practically on their own wthout stirring. Thus the
ef fervescent conponent also serves to ensure that any
formed sedinent is dissolved by a sufficiently strong
Q2 formation. 25 The foromujation according to the
invention preferably contains 200 to 800 ng i buprofen
(measured as free acid) per dosing unit. Effervescent
tabl ets preferably contain 200, 400 or 600 ny
ibup e [ Stq 40 r
ggr@ §88 ?Bg%glng]ﬁﬁﬁ?aggols tﬁg’cgggg%&d%lﬁﬂ%%oo
effervescent tablets theUosiHy nivits preferably have
a total weight of 1000 to 1500 ng per 200 ny

i buprofen (neasured as f aci d Preferre to

meigﬂ?é ?%rlguaagf wﬂio%ﬁ %8P%|W Iy §% y 2400
200 ng i bupr of en: 1000 Hu:ﬂ&ﬂﬂ)mq; preferably 1300 to
1400 ng; 400 ny ibuprofen: 2000 to 3000 ny, preferably
2400 5 to 2800 ; 600 ng ibuprofen: 3000 to 4500 ny,
pref 80801y 350Profen390BHY 4@ TheOf BEmulaEisFably 3500
according to the inventiwn BEP mdreferably contain a
total of 3 to 5 parts by weight, particularly

preferably 3.5 to 4.2 parts by weight of basic
Thenmpohmmsl suiginsas akkalridihgdr ogen dcarbonateeandonn also

ppemgah?r c%QPdali'H hé(drt%%%q Cafbanat e pger,pard Bg weight,

bupr of en. formul ations accordi
p?ﬁ‘élFH%%ﬁWorP%ffora%yef ér &bl §° cdntai AUt $ o by p‘d??ghféy of
baeightompanthesl a8tk as alkali hydrogen carbonate and in

particular sodium hydrogen carbonate per part by weight

ibuprofen.

The formulations according to the invention also
preferably contain 1 to 2 parts by weight, particularly
preferably 1.4 to 1.8 parts by weight acid components
such as citric acid and/or monosodium citrate per part by

weight ibuprofen.

In the case of effervescent tablets, effervescent granule
(b) and active-ingredient granule (a) are preferably used
in a ratio of 1.7 to 2.9 parts by weight effervescent
granule (b), particularly preferably 2.1 to 2.6 parts by
weight effervescent granule (b) per 1 part by weight

-active-ingredient granule (a).

The formulations contain the indicated components in
guantities such that the ready-to-drink solution obtained
by dissolution of a dosing unit in 200 ml water has a pH
of 6.3 ‘to 7.5, preferably < 7, in particular 6.5 to 6.8
and quite particularly preferably 6.6 to 6.7, with the

result that the solution tingles on the tongue because of
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preferably 1.4 to 1.8 parts by wei ght acid conponents
20 such as citric acid and/or nonosodiumcitrate per
part by weight ibuprofen. In the case of effervescent
tabl ets, effervescent granule (b) and
active-ingredient granule (a) are preferably used 25
inaratioof 1.7 to 2.9 parts by weight effervescent
granule (b), particularly preferably 2.1 to 2.6 parts
by weight effervescent granule (b) per 1 part by
wei ght .active-ingredient granule (a). 30 The
formul ati ons contain the indicated conponents in
a S h Vi r I
e are ol ag O e Hoe g b T1 HB0025F% 2nd
@ét%?lﬁ%%ra?pﬁPl%Y BB atPIRB teteferably <. 7, in
partlcular 6 5to 6.8 and qU|te particul arly
referabl 6 to 6.7, wth th 35 result, that the
IEr OR A BREs B bnEte hecaAlSETH Lo the. differ
fcambmoalmomﬂ@rpmfsjecw | fodhskat Vvens i notheoniat ebyarndrtue
oBa§hQ§£tB§£t§c§?££Yyn95w wéggﬁ %@%taosIﬂﬁ uné Fut a%so
us difrer

fornmul ati ons accord ention t
bYrdhw?HB%ﬁaéFﬁé#@ésd%ﬁ?t?%wrnﬂQﬂ|ﬁﬁ%§yh09r0ﬁﬁyﬁﬁy’ taste.
Muteduer, of thbei rf qrafitliaguloars y poyawed ghtoppledesyNgclear

SsUDLES gH%as%%?r %xésofubstantlally better, non-salty or

-soapy P Eover-Cthe formul ations produce
conpletely clear solutions after dissolution. 10 In

1hheneasg 98 %@Pﬁ]@akgié‘nkjlr%%u‘ﬂé'sc’hw@{&ﬁ packed,deqd in
S@gghets or stic¢ ggac s, the quantit ef f ervescent

nufe ¢b) ehh Ea?EFththFedﬁééa¥%F§ a®¥i s effigrvescent
gaatuve- (bhgredi ert ﬂuﬁﬁhﬂﬁ?ié§UN@th1§6a¥eSQ|théhattlve—

%§§e g%?g %%a%%&%ntﬁng#b p@ﬁ%;&%L%{Hy PFO qﬁednﬁmed

ranules p ota
agHI E P BH0 n@reperPQQGIﬁglabhbrof@ﬁopﬁﬁa§aﬂed a@rﬂﬁééble

gogh e PepredOstMIly have a total weight of 500 to 950 mg
per 200 mg ibuprofen (measured as free acid) per dosing

unit. Preferred total weights for a dosing unit of

“drinkable ibuprofen granule are accordingly:

200 mg ibuprofen: 500 to 950 mg, preferably 550 to
800 mg:;

400 mg ibuprofen: 1000 to 1900 mg, preferably 1100
to 1600 mg;

600 mg ibuprofen: 1500 to 2850 mg, preferably 1700
to 2400 mg;

800 mg ibuprofen: 2000 to 3800 mg, preferably 2300
to 3200 mg. .

In the case of drinkable granules, the quantity ratio of
active-ingredient-_granules- (a) to effervescent granules

(b) preferably lies in the range from 0.4 to 1.6 parts by
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unit. Preferred total weights for a dosing unit of
drinkabl e i buprofen granule are accordingly: 20 200 ny
i buprofen: 500 to 950 ngy, preferably 550 to 800 ny;
400 ng i buprofen: 1000 to 1900 ng, preferably 1100 25
to 1600 ng; 600 ng i buprofen: 1500 to 2850 ny,
preferably 1700 to 2400 ng; 30 800 ng i buprofen: 2000
to 3800 ny, preferably 2300;5t0 3200 ng. In the case
of drinkable granules, the quantity ratio of
active-ingredient granules (a) to effervescent
granules 35 (b) preferably lies in the range fromO0. 4

t t f )
vhoghed yedtel, Jelalle Slbpl SRR BTN So B 1.2
P@Féﬁul%y(bﬁlﬂéﬁ pa?feBVGSﬁenehtg%@nwh% i (hgr eBEENtPArt by

wgtgnul gctaye-bndhedobhecyrioint ngaf he basis of the
invention is also to nake avail abl e an econoni ca

process for the preparation of effervescent ibuprofen
Ther mbfjattodsormAngesdentiadicorfe tlnd fheenthbrvésentlsaf to

méﬁésaggjlngl.bs ah per é/m. C&ro&?ggsfegs%'hgl %Jéﬁ%ratlon
rap id and econom ca conver si on he 10 ins
O?bﬁSﬁSFéﬁsFﬁPB &PHPERFFRWAPERIBIEBRE - gPanAISSendiérd core

oﬂndefe p@@ﬂu@bemeneor@ft itoNs. degeedi rhgst@ tPeocess which

t t- t I
obQUEPLLE0LLAE BEL! Vet 0Ced SnlocRents NG AL B che
lDBGbubﬂenuhmgﬂmidmnintw at§d@h%yawademrshlohéeomranule

eU@ﬁeugé§kC?§58u@t§8ﬁScéQ@?@léﬁsm‘thOUt adding water.
he i buprofen is preferably mxed with the basic 20

exci pi ent whil e addi ng an organic sol vent.
APavtrdctnbarlty the invention the active ingredient-

containing granule (a) is preferably prepared by
intensively mixing ibuprofen in the form of its free acid
with one or more basic excipients (base 1) without adding

water.

The ibuprofen - is preferably mixed with the Dbasic
excipient while adding an organic solvent. Particularly
suitable organic solvents are isopropanol, ethanol,
acetone and mixtures thereof, guite particularly
isopropanol. The organic solvent is preferably used in a
quantity of 0 to 10 wt.-%, particularly preferably 0.5 to
3 wt.-% and quite particularly preferably 0.8 to 1.5 wt.-
% relative to the total weight of the reaction mixture.
To accelerate the reaction the mixture can be " heated,

preferably to a temperature in the range of 50 to 60 °C.

It was wholly surprisingly found that ibuprofen reacts
complétely when intensively mixed with the  Dbasic
excipients without the addition of water. After adding a
very small quantity of an organic solvent the mixture
heats through its own reaction heat to approx. 40 to 55
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sui tabl e organi c solvents are isopropanol, ethanol,
acetone and m xtures thereof, quite particularly

i sopropanol . The organic solvent is preferably used in
a quantity of O to 10 wt.-% particularly preferably
0.5to 25 3 wm.-%and quite particularly preferably
0.8to 1.5w.- %relative to the total weight of the
reaction mxture. To accelesate the reaction the

m xture can be heated, preferably to a tenperature in
the range of 50 to 60 C. 30 It was wholly surprisingly
found that ibuprofen reacts conpletely when

CDteﬁﬁb%%HMg”‘&%ﬁpr%Ql he jbasi ¢ 5 e%ﬁkﬁhﬂptswg%é%u§gluble
d|t|o of water. After adding a.” very snm

éﬂgﬁ???Q 8? Entd¥hahPc sol vent the mixture heats
through its own reaction heat to approx 40 to 55 - 16

Ig %B?ng%ngpggpl%%%lykb QPﬁPgbggl %&u@mmaSSLum

rof en-saft m Xture exa
C‘Pélaﬁflértén 927bgkgsq5utatsspawbosa@ar bmrété nggls:mmnol

<oa9 bG{])at %I%ndmﬁxgg | %perfﬁgloltem@Q;r%té@rvegggrelm éteds@lttable
omte in a suitable nixin
P S E R aher S0Gr STILES (GTRF T EE TarthbA 0 to 50
@ppwokhmatehppsexmmaUEEy Ihe mﬁndmeb | S THeNi tgrddyet  is
1H9M@§EY PBQ? guEhEBG Hégfe E?‘ %% %HQP %ﬁu%hanges
% t Re i xt Ul e ng

Into a ranu e W ecom
13k cidy BPrVosﬁlrfge i ﬂ§aflpéwabﬂfﬂt®/ut Siher | BiHghye thrcoming
steakryi oBrpr chedg i Atsol |ffio$lEBtJ.Q1tlyf aSiﬁ:"ﬂlll%JJn%ltyaker\:he

I
cLEMARe LSl X e g o o I L0

£ ypmhihea stéwrets rsetomes stk pr adocesimatcoeiyl ditelnyinutes,
tt@l@ardf'gééﬂ\b@é‘ &Ja&l%wglq; any| awté%e%l% {0 2 few

r i sopr opanol_ used can ver
S?%?@%?ya? rﬁﬁ@ﬁF%ﬁ?iﬁ Qﬁ&ﬁﬁte%yrﬁ%ﬂﬁ%ss%%u%??%sult of

the product heat and the vacuum 20 Thus the whol e

o0 %Ce§§c{18£1 Cgof1a etfltétnogc 3§g k@sec?uDrIOf eghis process, the
isopropanol used can be very largely removed within under
5 minutes as a result of the product heat and the vacuum.
Thus the whole process for converting 360 kg ibuprofen
(sufficient for 1.8 million effervescent tablets with 200
mg ibuprofen) is over in less than 45 minutes. Even 600
kg ibuprofen can be reacted and dried in less than 60
minutes. The speed of the reaction and in particular the
clarity of the course of reaction were unforeseeable and
are completely unexpected.

Water-soluble basic substances which have a pH > 11.0 in

0.1 molar aqueous solution are suitable as basic

excipients (base 1). Preferred basic excipients (base 1)
are tripotassium phosphate, trisodium phosphate,
tripotassium citrate, trisodium citrate and the

corresponding sodium salts, the potassium and sodium
salts of glycine, 1lysine, arginine and physiologically

harmless  organic amines such as meglumine (N-
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(sufficient for 1.8 mllion effervescent tablets with
200 ng ibuprofen) is over in less than 45 m nutes.
Even 600 kg ibuprofen can be reacted and dried in

| ess than 60 mnutes. The speed of the reaction and
in particular the 25 clarity of the course of reaction
wer e unforeseeable and are conpletely unexpected. :
Wat er - sol ubl e basi ¢ substanges_-which have a pH > 11.0
in 0.1 nolar aqueous solution are suitable as basic
30 excipients (base 1). Preferred basic excipients
(base 1) are tripotassi um phosphate, trisodi um

megg%ﬁﬁhéamlhé poEgS% ghﬁ%?t%lk‘arl‘ 1SQdl iy tersats%ch as

correspon lumsalts, the potassium and
S§6§Pﬁwpa§§PP§t@f%ﬂ%ﬂRQﬁ?S#EEWn@arb?@@h?nénénﬁdXtures of
tpbysi glipgtsakky¥ .35 harm ess organi ¢ am nes such as
megl umne (N - 17 methylglucanmine), in particular
al kali carbonates such as sodium carbonate and
Tpet assiiumeearborate ame piretfered lof ustliesien substamciesy of

098 The,basi g, @%C' @:%@esfa%&%, prefper abl y1U§edmw nd quite
quantlti of preferably 1.0 t nol
Pagfegabts bréf eF%bw 2151 Pl 1. 9355 hol %%ml%%. pReht mol

ipepreBkn, i Wx@‘len,pa\t@wilﬁmp@&@ts&mm@oma@l&l Ngk PRSI nt s
éCI pl erncts artlgg %r Yy m urseg.of._ ontadn; and
280di JR'c (ﬂﬁ%ﬂ?ﬁ g ahd*18 $8tass ne ﬁPglﬁlﬁé basie

pexgbpiigntsoatreipiefer bedic Potasspientnd sadi urpsafésyed.
peHSBsa8nf Qhqexamhg @Q%géE“Hhcﬁ*%éﬁ?@raéﬁaﬂb@EeRQ@by and

used in a nolar ratio (K
NBpeter a8y PFeG g2y $S§9, in ﬁar“tqlﬁﬂ a*i“’ltyl%r(sf? e*rabbﬂy aQf 1
:0 0.0bo 15 Partigculprédfepsieferred basd coexctpi ents: are. 1,

R na nd m xtuyres of potassium
pggﬁzéﬁg%glgngrsg%rggl cgrbogaﬁgf In addition to these
basi ¢ exci pients further

Particularly preferred basic excipients are potassium
carbonate and mixtures of potassium carbonate and sodium
carbonate. In addition to these basic excipients further
basic excipients can also be added, which are preferably
selected from the group of the above-named basic
excipients {(base 1). Further basic excipients are
preferably used in a gquantity of 0 to 0.5 mol of the
named total quantity of basic excipients of 0.8 to 2.0

mol per mol ibuprofen.

The average particle size of the ibuprofen and of the
alkaline excipients should not be greater than 0.18 mm,
preferably not greater than 0.125 mm and quite
particularly preferably not greater than 0.1 mm. At least
95 % of all the components participating in .the reaction
should be smaller than 0.25 mm. For reasons of cost, 1in
all cases particles with a minimum average particle size
of 0.025 mm and particularly 0.05 mm are preferred. The

average particle size is ascertained according to DIN
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basi ¢ exci pients can al so be added, which are

preferably 20 selected fromthe group of the

above- nanmed basic excipients (base 1). Further basic

exci pients are preferably used in a quantity of 0 to

0.5 nol of the naned total quantity of basic

excipients of 0.8 to 2.0 nol per nol ibuprofen. 25

The average particle size ofgthe ibuprofen and of the

al kal i ne exci pi ents should not be greater than 0.18

mm preferably not greater than 0.125 nmand quite

particul arly preferably not greater than 0.1 mm At

t 30,95 %.Qf +all %%F& t F i [

6%?2§regct|onébghggld e swa 1<t %ﬁ%gl%g% %@EE%Q @RSB
CHERSORBOBR EBs?, PERSOR| Fhihked b%r?@%l%%tmnth a

nininun1average particle size of 0.025 nn1 and :

art cuIarI 05 m arf ref rred. The rage '

T P EPEBE Y T RESo e ) NI adtof il G PBLM ke 1g (base 1)
agedBanicd, bﬁr@MﬂJﬁ@ﬁRﬁﬂu@ﬂ%ﬂﬁﬂ@m $peihahg- Badhetmixture
wk RESB) cofbRYgsknens thﬁﬁE@EéQn skihkledpign gﬂ% a&%actlon

The i buprofen reacts wt basi ¢ compoun base
pE9dust gcompanied B tﬁ@efopﬁﬁ%Fonc%$P%%P@nt4néﬁéismm?re
appxbpratmthbeéeébabﬁStﬂhﬁthuperEWh§ﬁ|hs&ﬁ@ @b&a551um

' 0 t (base f the baS| ound and
cLEBFALER FLOM (DRshlndl o | haRES Lo TRk e
P‘Bb@%\%éﬁlmm hmmTat eaddragicc dorpeundsl b@@@r ofenIt 1is

c@@ﬁﬁé@éy?‘ aBHe%QeEQEéSStHchV%Q%n %%bo%ts%m%@{s #3.1d
base t gg;e y unexpected that under the

rﬁ%ﬁE??%eﬁoﬁﬁFBloPéa o TeGHdltS difs the LPyRFaFenopnd of
thbde bbspcof excdndeoft tHterdagi-cresat pientally into the

m&bé@gQQrfe&? té ot aééc%nlﬁaml%& h%%/ Sng{ﬁgcu}ggfm;%ﬂgr? aof salt

acconpani ed the fTormation o out
Wls%ql%‘ﬂ?onaors Welqn viky b1y g rivigibdy oacuemding. An

exbiéh@l €, iVehYabeNDgRAGOUSrBgdril i Pt eeird hBetween the
ibuprofen salt and the basic excipient forms, wherein
mixtures which contain ibuprofen—potassium and potassium
hydrogen carbonate are quite particularly preferred. Both
the potassium salt of ibuprofen and the potassium
hydrogen carbonate formed are very well soluble in water
and contribute to the high solubility and the extremely

high dissolution rate of the active ingredient-containing

- granule according to the invention. The active

ingredient-containing granule can also have small voids
which presumably result from the inclusion of CO,. These
voids have diameters of for example 10 to 40 .um, in
particular approx. 3@ pm and can give the granules a

honeycomb-like structure.

It was also found that during the preparation -or
dissolution of the effervescent formulation the hydrogen
carbonate intimately connected to the ibuprofen salt
almost completely suppresses the reverse reaction to

insoluble ibuprofen of the active-ingredient salt with
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I buprofen salt and the basic excipient forns, wherein

m xt ures whi ch contain i buprofen-potassi um and

pot assi um hydrogen carbonate are quite particularly
preferred. Both 20 the potassiumsalt of ibuprofen and

t he potassium hydrogen carbonate forned are very well
soluble in water and contribute to the high

solubility and the extrenelyy high dissolution rate of
the active ingredient-containing granule according to
the invention. The active 25 ingredient-containing
granul e can al so have small voids which presunmably

syl ngl.u n _of S i~ds

e At e
dgpppéxe so:q#ﬁ%ndoefan Bhoe tHeagr anelllé§0éutlon of the

eE@@@yégﬂbnt|k@b§bEB§EHrefo%ﬁuhbt%@ﬁsa|%@CB@@T%@*“ﬂot he
urin atio di ssolution o

lEVF8F38§ceﬁg I ol ath t?ﬁ? P ByghY L Bongﬁe the
reeuﬂnahglyffenmestedttsolhelohuprofen salt al nost

conpl etely suppresses the reverse reaction to 35

i nsol ubl e i buprofen of the active-ingredient salt with
Accogdipfe 4€i dacopigifredeidn eRbosimenftes@nt graanrocess

aEIEBbs_dllﬁ a tdleehsi venh eaustoOf at hei gt €2 QBfSSbeJIa!sQﬂuﬁf and
escent |bupr0fe fornulat&gns acgp{dln tot,

e
Sﬁ lumnv§ﬁ§¥8h and f&° Fﬁgu GfpriPsi Ay Sium
cBrbesakei ngref f esvdbgent caoboheda, Adcor disgdt oaag basic

d r t
eRE§ §EREC %ﬁHQthﬁg oggpotagﬂ{un1an SRS o AP gb@ﬁl%@nglﬁ%om

ntlonamxt sodiumsalts, in
tbsrtﬁl%fmtalrora REXtIREL YR FOERSSAEM 10 cdrisohat8langoluble .
t8adi WheCasded fum | SaUspd aasrdidsi Gel EX@opiu@ll. ibuprofen-
SQ% hough the |bupro n-sQ |un&%esugddng fron1 h%
i tion oF soalun1c Foonate sl eSS solUbl €
qupahithie oporassidimm atenpeundryasethesgduyphgage that the

rbBUpEgheN-ibuprofen sodium acts as a binder because of

small

its adhesiveness and improves the processibility of the

active-ingredient granule.

Moreover, 1in the absence of water, anhydrous ibuprofen-
sodium forms which, because of its tendency to form a
dihydrate tends to absorb water and binds water pulled in
for example by the starting substances or formed in small
quantities accompanied by the formation of ibuprofen-
sodium dihydrate. Thus it .acts as an internal desiccant.
Under the production conditions customary for the
preparation of effervescent tablets of approx. 20 to 25
°C and approx. 20 % relative humidity the granule is
sufficiently stable and absorbs only insignificant
quantities of water from the air. The granule prepared in
the vacuum granulator can be screened and mixed without

problems.

The ibuprofen-salt mixtures prepared  according to the

invention are characterized in addition to their high
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salt mxture is obtained. The addition of a small 15
guantity of a sodi um conpound has the advant age t hat
the resultant ibuprofen sodiumacts as a bi nder
because of its adhesiveness and inproves the
processibility of the active-ingredient granule. 20
Mor eover, in the absence of water, anhydrous

i buprof en- sodi um forns whixh,- because of its tendency
to forma dihydrate tends to absorb water and binds
water pulled in for exanple by the starting

substances or formed in small quantities acconpanied
db¥sbhe+k I [ e hum di r at
BeDTar R TR BV, AR “sreidn VLA Ao by

SBRS4uEBPERNEBNEPt FBRS X cust omary for the preparation
of effervescent tablets of approx. 20 to 25 C and

r 20 %relatiy um di t he granule.is .
gttt F?/%é a6 é’fgngh%bg&‘%‘gtlgnl SifSi ghtfi ddnt2Boatl
pgaanbiei en oftheat sangeomindie &ir0. Thevigrahul egrepariedly

pt8rethg1yacuumLy apul a4 or rgan he psaleened  and FLYEd grieq
ens. The | buprofien-salt m xtures

Wi thout " prob .

lgr élﬁgreé&aéé’coflr%ﬂ?d”trw tHee  38aFhieRti n W@teSr content of

<Cha5awteF%ZeﬁdIidﬂhﬁﬁﬂﬂmmﬂdrtduﬂﬁ_W&gh%-iaonﬁcesgary to
' i on. rat [ er ssibility ,and, al so a

g%%%%ﬁkgéndg%cySggqéfﬁgb& Tth§5?%?'co%%%%%g%?ythény the

ceffanvipacestt ofofreuldtionsl | T gosgivsite ibe t ke abdrge over

séveAL T Oydaik. -ad PaktdCulyd ¥ sHIef &rabl Yo b5 dioxide
nule is therefore dried “if necessary

W .- % e gr
d?‘éﬂ‘%Wﬁﬁtt%éc SO0 oo R ter Wdienttl eigegvescent
gwinuiés afidexpopad t i udlarrtO- 2ot erhd 152 these sstards 4 .0

guarantee a sufficient storage. stability of the 10

ef fervescent fornul ati ons. These nust be stable over
Cxanetaf yehtR amd WEEEL nofORROME angfcafbof - §i oxitde® are
palevetopaeny shiosghe r eact EonewWrébcbhe ebkRLYESE6AE which

are packaged in packs with a desiccant, for example in
tubes with a drying plug. When using e.g. blister packs
or alu/alu foils the water content should lie below 0.25

wt.-%.

The prevention of the addition of water is essential for
the course of the reaction. Therefore, basic excipients
which form water upon reaction with the ibuprofen acid, -
such as e.g. KOH and NaOH or also potassium hydrogen
carbonate and sodium hydrogen carbonate, are preferably
not wused. Bicarbonates have the additional disadvantage
that during the reaction with an acid, in addition to

water, carbon dioxide also forms.

The drying of hydrous granules 1is energy-intensive and
costly. To achieve a water content of less than 0.5 wt.-%
more than - 20 hours are required under production
conditions for a 500-kg mixture even under vacuum when

water 1s used during the preparation of the active
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granul e if exposed to short-termtenperature stress.
15 Ganules with a water content of < 0.5 w.-%are
particularly suitable for effervescent fornul ations
whi ch are packaged in packs with a desiccant, for
exanple in tubes with a drying plug. Wen using e.g.
blister packs or alu/alu foils the water content
should lie below 0.25 20-wi-% The prevention of the
addi tion of water is essential for the course of the
reaction. Therefore, basic excipients which form

wat er upon reaction wWith the ibuprofen acid, 25 such

1ﬂ§r§d9eng£tb s%gﬁiorgégﬁngOtasﬁ!umﬂﬁﬂ%ﬁ&ﬁ?n problem,

car bonat e an rogen car bonate, are
rBF@ﬂ@FéBﬁyonﬁﬁt upsed. PBloéiallcﬁéﬁélt SETREFE e ddiltd ol —kg

Sdh$advaﬁt&gﬁn:th@ttﬂﬁrb&@sbﬁ%erQﬂﬁtW§®eMﬁEhea&éﬂaﬂion of
bn ad ition, ter car bon dloxhde al so forns.

H@rarylngw%¥h R HrSnufes Si s"BhergyR ?%?%ns*v%?%ﬁﬁﬂy
Agbbphgh 'I’tdﬁeachbepeoaewatraaccmt pnefefabégs widn @hB more

oWk i = Y aIBL8 akRan 20haurs Ar f@ﬂggESQmH%Qéﬁ of ly(fogen

production conditions for a m xture even
Céaéaa%%ehnséhﬁapéﬁSﬁ§C@s@é Hartiekg a Feasitdpay atlissh tekes
plheeactive -tRd hé&gE edi Nkt EOoMsad 1 Noh e BFYHE. aﬂarbonate

I d I d d
<LARDSE BB T LSS 261 B UBORT LG v

tBrébénéelbbwmagere@héloeadta@namf i buprofen with
car bonat es does not proceed uniformy. 5 Al though the
i buprofen reacts preferably with the nore basic
car boab eo feg oAPRYTRA—-bY tibapkefeatpenaekiwdrogano,
carbonate, in the presence of water a reaction also

t akegHc®] ace BMgdd Adie -ADrig, RRId RR%I G YA A0&D, + H,0
carbonate acconpanied by the formati on of carbon
di oxi de according 10 to the follow ng reaction

THEAQ2f8nt of these reactions depends on the mixing
intensity, the temperature of the product and other
parameters and can thus be controlled only with
difficulty under production conditions, with the result
that non-reproducible losses of mass occur. The
composition of every batch must be analyzed and re-
adjusted accordingly to the found level of active
ingredient. The drying is additionally made difficult by
the fact that sodium hydrogen carbonate already starts to
decompose from a temperature of approximately 60 °C
accompanied by the formation of wéter and carbon dioxide,
whereupon the above problems are further intensified. The
water present, which dissolves the carbonates and the
hydrogen carbonates used, which then react with the
ibuprofen insoluble in water, bears sole responsibility

for this behaviour.

According to the invention it was found, on the other
hand, that the reaction proceeds reproducibly in the

absence of water even on the 600-kg scale and an active
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| buprofen + K2CO3 -+ i bupr of en- pot assi um + KHCO3

KHCO3 + i buprofen -* i buprofen-potassium+ CO2 + H20
15 The extent of these reactions depends on the m xing
intensity, the tenperature of the product and ot her
paraneters and can thus be controlled only wth
difficulty under production conditions, with the
result that non-reproduci e 4 osses of nass occur.
The 20 conposition of every batch nust be anal yzed and
re- adjusted accordingly to the found | evel of active
ingredient. The drying is additionally nmade difficult

1@@re&ﬁ@nfaéénﬁiﬁﬂlﬁ@dp%ﬁhnigrqgﬁﬂlC%EbQQ§EfV§|E%QQ%dlent

starts t ose from.a tenperature
“Apb ?%§|n§F§W§e§O U5 aeednpditiled by tE&lpSANELi oo of the
thvad eet acall cardbre )i @ddelts vxhemﬁlsporsrrtan& ald@\ﬂference is
t t fied. resent
pgﬁgQﬁ£%?§sd$V%%ﬁt %%é&ﬁg?é%ﬁ”bn e " (%rs gnwater of
sk bodagesivses, ohhheAroten ceab@nw:eh fhemedbdpmﬁgnthe

pESHsYDRa/ Bl Cbna DEAICHARAA SRARAN D! Lhle) %ﬁ%‘m by
| S avl our CCOr ai (0]
PR b 1 REnGeRGR o narabd P HRATiRA r bt | R Hrseddds D

1m@mﬂ@mm0hm1ytm@ t hencabseattonf wft ethevabupirdifees takes
pPR0s K05 £CALE NG ANCAL | ¥Eed2enLDYT Bl G CQUA N DG,

ar anule with an active redi cont ent ween
PMP0E ollesl athvehs taﬁ ’ thé@‘?*éw@levam}eo carbonate

rééﬁ%&t3w1ﬁhlst&@m|15ﬂ§f&&§ﬂceah§ RaRSYNMBRIY CﬁusﬁQoton
c ion.to %orm ter of 5 s

éb%ﬁ??f:s Y ydr %ﬁp%%FanS?e G reEd &ﬁigkf?%% The
r?ﬁ@kb@@ andservadsmalen coroEnt kat iacikieaf udide gr anovkbechy on

sy b dhe QQWDQW@¥%§eHS%%r%%%T%%@ £§%ﬁrQﬁ$ﬁ§?§é%%.ngoes

i ncrease | n the concentratjon of rof
n?ﬁzﬁﬂﬁel?l?%etoa%% E%HEFH@EHDQhaﬁonféePﬁ%d§9¥%¥?séCBFV6‘
irggddd perisotorsdadd etk iohd heawddd tHacdbcadd ynd®bl yeccur. As

tﬁé”ku¥ggé%ion and drying preferably proceed at
temperatures below 60 °C, the thermal decomposition of
formed sodium hydrogen carbonate in CO, and water is also

excluded.

The process according to the invention can be carried out
in any suitable mixing vessel. The mixing is preferably
carried out in a vacuum granulator, compactor, fluid-bed

reactor or extruder.

When using organic solvents = the wuse of a vacuum
granulator is particulariy advantageous, in particular a
vacuum granulator which, in addition to the devices for
mixing-the components, also provides for the possibility
of = immediate drying. The small quantities of solvents
which are used according to the invention can be removed

in a few minutes in a vacuum granulator.
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reacts with the ibuprofen and takes up a proton
acconpani ed by the formati on of hydrogen carbonate.
The reaction, observed when water is added under
production conditions, of hydrogen carbonates with

i buprof en does 15 not take place, and fluctuating,
non-reproduci bl e active- ingredient concentrations
caused t hereby do not occur23As the reaction and
drying preferably proceed at tenperatures bel ow 60 C
the thermal deconposition of fornmed sodi um hydrogen
carbonate in CO2 and water is also 20 excluded. The

CRRPEESS raCCOr ¢i1ng {L@ckhe iaventy,qen caly be garrigd-out 5 o

in any suitable mxing vessel. The mxing.is  _ ,
PREEFERRBIYY UteH r ited otfte i RU& ey aehiRifdt asqlatglization of
toenpanimre £ ui,adltbedt Zs%lrv%aﬁi.ormf extxtudey, d¥eentially

in anic splvents . _the use of a vacuu ,
LT A P M A i S s RN SR
te amewern giédnufl @t ereasipeinidch hsldistonring ¢ h@ndevi celsese
cbati3QofkXi BY Hhe Fomanent ¢ alsg RGOV dasy forgthean  pe

possibility  of. i dhate drylng. The snal | , ,
C&BXﬁFFFQes“BﬁS§61vggfs OWhPfchi8e uEl aREbtUFnyngpedient
gtrheuilpvertilosotablbeinerwaved. in a few mnutes in a

vacuum granul ator. - 23 Conpactors, fluid-bed

reactors or extruders are preferably used for the
Tpuit&et lsasralo fs ladpidntzdiriesn asfnveatsel drbuipr of eponpadioet the
m3RkMeBt o TR UPrEiidne andSs %R irflnlan L0081 Std Nx@fpients is

i buprofen and basic excipients, is heated. 5 to ,
Sgﬁﬁgggy 5GBPACEGpa F@&%ﬁF stiS i P hderTRheskesulting
reendiibhoris s baschsifZe ieghtappooxaraQ0 &gt camebereaction,

- Lthin. 2:ho | ctive-ingredi ent
ag?gﬁgFég%eﬁ%gggpgbﬁg ﬁ%§mg§%g?§%69fn the case of

sol vent-free conversion in a conpactor the m xture of

subpptefiagland thike drasrech1al keddheo®X6EP@rRt Sidprofen with
the named alkaline excipients can also take place in a
fluidized bed. The mixture is heated to 50 to 70 °C by

the process air.

According to a further preferred variant the solvent-free

reaction can be carried out in an extruder. In this case,

ibuprofen and alkaline excipients are accurately dosed

into an extruder by means of gravimetrically operating
dosing scales and mixed together. The extrusion 1is
preferably carried out under the conditions described

below. The segments of the extruder in which the thorough
mixing takes place are heated to 60 to 100 °C. The

adjoining segments of the extruder are cooled with the
result that the composition advantageously leaves the
extruder as granular, low-dust product at a temperature
of approx. 40 °C. As a consequence of the higher
temperature a limited thermal decomposition of sodium
hydrogen carbonate and/or reaction of hydrogen carbonate

with ibuprofen can optionally take place here. The
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strongly conpacted between two rolls. The resulting
reaction heat is sufficient to carry out the reaction,
addi tional heating is not necessary. 15 Surprisingly,
the thermal reaction of the ibuprofen with the naned
al kal i ne exci pients can also take place in a

fluidized bed. The m xture is heated to 50 to 70 C by
the process air. 20 According to a further preferred
variant the solvent-free reaction can be carried out
in an extruder. In this case, .ibuprofen and al kaline
exci pients are accurately dosed into an extruder by

e&%@ﬂ@e@f 9%@%'E%ﬁr'%%h%¥a999ra%b%g 23 d e%Q@H§¥éd1ent
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a Wi opt i onal e.pl ace
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o4cPivev¥tngPedi ent content of 101.5 to 102.5 Once the

pr oduct tenperature exceeds approx. 65 C a. small

on o h dr arhaonates, with still
Géggcgbgrtg V@n ﬁﬂ?@ﬂb ect®d, HRdcpn have a
hpaewembaiika td‘t_s:meof CSDdIbJEm plrggaagen sar kortaties idn .
s&BﬁfﬂBérgﬁ&gﬂPOSlE' 8§?§QEE§aEE§n hégbggbigathégl the

ngerature thi s secon react
prep ration of drinkable granules

The active ingredient-containing granule is then mixed
with an effervescent granule and then preferably packed

in sachets or stickpacks or compressed to form tablets.

The effervescent granule (b) is prepared in a separate
step, preferably in a vacuum granulator. An acid
component is mixed with a <carbon dioxide-forming
component and optionally fﬁrther excipients and
additives. The above-named preferred acid components and
carbon dioxide-forming components are preferably used.
The quantities of acid components and the quantities of
COz—fbrming constituents are fixed in a manner known to a
person skilled in the art such that the resulting
effervescent formulation produces the desired pH when

dissclved in water.

A person skilled in the art can control the reactivity of
the effervescing body in known manner by selecting well

water-soluble and less well water-soluble acid
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place to only a surprisingly small extent. The water
content of the extruded material is usually of the

order 10 of 0.5 wm.-% G anules which have snall

voi ds and which have a honeyconb-Iike structure can

be prepared by extrusion. Such granules are
particularly suitable for the 15 preparation of

dri nkabl e granul es. The actjye_ingredi ent-contai ning
granule is then mxed wth an effervescent granule

and then preferably packed in sachets or stickpacks

or conpressed to formtablets. 20 The effervescent
cgﬁgggkﬁ FPglf%ﬂ"€ﬂ5”§¥kéfb <§§ﬂ?r8%§nuféepThls can .e.g.
preferably in a vacuun1granu at or onent
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' Orfe§@|et|qﬂgtr316> At vellzenta by nurBei 8rcpregedédonheime of

tEl@SIeffEdarpﬁés\Méeﬁ tdékSﬁé)ié/ﬁ‘Qsl Bonatrel.led fnaftsganwl hied the
C ntr the reactLvit t . ,
S AR alps RIS ALt 4 Ve SRV SRS

agsnwater uselHubl e and | ess well water-soluble acid 25
constituents for the effervescent granule. This can
take place in proven manner by m xing a well
Tﬁﬁtépo%ﬁﬂﬂﬂﬂ%?cﬁPFFgeéc@écéﬁdeﬂQ%né%%l§u668PP§llY used
whehublepafohgs eticUiGetrateenthgrdnsgelsut izen dr&liefr afhat a
the acid.5 compongnt and thus the react|V|t Eo

ef e vEs S granﬁ?e EaR AT BE con?rolle
cempsnantsi dees. gnot already occur during granulatlon,

ormlng

either the constituents of the effervescent granule must
be granulated with organic solvents such as e.g. ethanol
and isopropanol or only very small quantities of water
may be added which are to be removed again as quickly as
possible from the dampened effervescent body granules

e.g. by applying a vacuum.

As already described, the CO,-forming components, . in
particular sodium hydrogen carbonate, are reacted with
the acid constituents, preferably essentially citric acid
and monosodium citrate, to form an effervescent-body
granule. However, acid and basic components can also. be
added individually to the final mixture. For example,
small quantities of an acid and/or a CO,-forming component
can also be added to adjust the pH of the resulting
effervescence solution or to accelerate the effervescent
reaction of the final mixture. The named quantities of
CO;-forming components and acid constituents are present-
at the level of 60 to 100 wt.-%, preferably 75 to 90.wt.-
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of the citric acid. Naturally, the deconposition tine
of the effervescent tablets is controlled not only
via the reactivity of the effervescing body, but also
via the 10 quantity used. The above-named further
exci pients are customarily used when preparing the
ef fervescent granules. In order that a reaction
bet ween the acid conponent ggd_-the 002-form ng 15
conponent does not al ready occur during granulation,
either the constituents of the effervescent granule
must be granulated with organic sol vents such as e.g.
/etmn@ffe@%sbéﬁﬁf%}ﬁl\l&j ALY M&Lyi Rl | 5 g“agééiér%ﬁly
ter i'ch are to be renoved arn
aggeauFEkF9€ §1261p8§§FBF@ from t he danpened
ef fervescent body granul es .g. by applylng a vacuum
scri bed the 2:f orn1ng onents, in
Tﬁ%r?%cuégglgﬁdlunlﬁ§ gﬁgn Fiorat e, PEE eRt elieanth of
e@é@ﬁh@eaéuaxgmpéﬁStuents preferably essentially
citric acid and nnnosodlun1citrate, to form an
ef fervescent -body granule. However, acid and basic
conponents can also. be added individually to the
final m xture. For Eebadphment swahpigeantities of an
acid and/or a C02-form ng conponent 30 can al so be

added to adjust the pH of the resulting effervescence
ExgprRicoh:or t PreRratatiarn t b efdrrvadomrofareandn onining

of the final rgxdntire Theyiged Irith of 1:0.042
C02-form ng conp onents, a g§90|d g%%%%ltugﬁ?s are( )

present at t haé FRRA 5 teFedition f dsaranganol

75 to 90 wt. 26 % as effervescent granule, the

n t I 0. thefl a 1 Xt ure.
BSFﬁgﬁlbn\?g?tq%ﬁ%Plsl“glx a‘%{rrl]eggg ?% t?é‘lnov(\?% b E 270

kg BRbOS Hefit Cé%ﬁﬁﬁﬁ% weﬁﬁo@iwer@m@@m "of 0. 09 mm,

9 kg sodium carbonate with an average grain of 0.05 mm
were poured into a 1400-litre vacuum granulator and mixed
for approx. 5 minutes. 7.5 kg isopropanol was sprayed in
within 10 minutes wvia two 0.5 mm single-component
nozzles. The product was continuously stirred over a
further 30 minutes, wherein the product temperature
increased from 22 to a maximum of 53 °C. The product
remained constantly powdery during stirring and changed
within 40 minutes into a fine, free-flowing granule with
an average grain of approx. 0.08 mm. A representative
sample of the granule dissolved clear in water within
seconds. The <conversion of the difficultly soluble
ibuprofen into a highly water-soluble ibuprofen-potassium
salt mixture was over. A vacuum was then applied for 5
minutes, the product temperature dropped to 35-40 °C and
the loss on drying was < 0,5 % (essentially lsopropanol).
This granule can already be used to prepare effervescent
tablets. If the drying time was extended to 15 minutes, a

o)

loss on drying of less than 0.2 % was achieved.
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10 Exanple 1: Preparation of an ibuprofen-containing
granule with K2CO3/ Na2CO3 (1:0.042) acconpani ed by
the addition of isopropanol 360 kg ibuprofen with an
average grain of 0.075 mm 270 15 kg potassi um

~carbonate with an average grain of 0.09 mm 9 kg

sodi um carbonate with an average grain of 0.05 nm
were poured into a 1400-1ity£ vacuum granul ator and
m xed for approx. 5 minutes. 7.5 kg isopropanol was
sprayed in wthin 10 mnutes via two 0.5 mMm

si ngl e-conponent 20 nozzl es. The product was

contlnuously stirred ov u 0 ,
TRhBFEPRTENE Coﬁﬁuﬁr fb@eraEﬁiegggﬁ%%%asgéggbgﬁlfzq
uge MaRi| ﬁﬂﬁroﬁr5§0@ nghe ffesgascenteaitded sc dest amqlgﬁ-ng in

sRONEeLY Gy i Belékpaékgg and clha*ase;d_alwmam Ng#8n0lAYEES by
|ntoaf|ne ree- ﬁﬁg%anuewt .an aver

a
SGRArAnG! HRe - 6o08 RREPALr opt cSBReHERSd " saNerElEy of
10hesgr aul esulf 8sedved BEear | bnistfer wadlim degdnds. the

rggﬁlggﬂﬁerﬁﬁggegf Q@%‘?ffdéé“éééé L ybl &y %HHHrQJ%%d to

FESS1 Gbl e | bupr of en- pot assi um
thﬁxﬁaseraﬁsl@eér onAdgséndm Ras i ngpplired fogr &5 13ps on

dE"yBnge%f thgppsRduet, st eapaéattg ﬂmppgg tidecdd), Cfor a
and | 0ss o dr%l Jwas < es ntlag
lP§5pP8p ALY O%hls grafulPEPESR - aI g&f‘ @%ﬁS(ﬁ%(?verage
gpaeparef effles veseantle t aklset 9. 2bf. the diyhngat igmeivssize
agstendad; b0 S8 HLONTES: Bnal 5850Rndrying of Tess than
. i eved 2 0

was ac prepare a coarser
i buprofen granule suitable e.g. for wuse in 400- or

16@@ rB1effreraresceand i & abbepsnént sppekbBgiun athelate and
stic §§§ks the material_was ranulﬁtelbgé n
Sga}HWIrﬁf 13 "$Sor Bp&R0IPSA SPrayRali nRdERe Ty of th
rgti10- 2%%kg sbEfi cedtasdiwn- me@ﬁlthmunﬁ@Wylﬁ@etrm§0dlum'
§§§ghﬁaﬂa £93f seLx 8 pnLhesWesisgr eened, @ng, then dried

The active-ingredient content of the granule was 100.5 %

(relative to the theoretical set point of 56.3 %).

Example 2: Determination of the dissolution rate of

the granule from example 1

In a dissolution apparatus, 500 ml demineralized water at
20 °C was introduced first into the vessels according to
European Pharmacopoeia (method 2) . The speed of the
paddle was set at 100 revolutions per minute. The .

dissolution time for the granules prepared according to

(a) was:
average grain 0.08 mm 8 seconds
average grain 0.25 mm 19 seconds.

A representative sample of 1 g was used in each case.
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the desired |l oss on drying. The drying time for a |oss
on drying of approx. 0.5 % was approx. 25 m nutes,

for a loss on drying of < 0.2 % approx. 60 m nutes.
The average 10 grain of the granule was 0.25. Mmw th
a grain-size distribution between 0.1 and 1.25 mm
1.17 nol of the basic conponents potassium carbonate
and sodi um car bonate was_uggd_per one nol ibuprofen,
the 15 ratio of the potassiumcontaining to the

sodi um contai ni ng basic excipients being 1 : 0.042.
The active-ingredient content of the granule was 100.5

&% lative t eoreti cal t poipt, of 56 _
E}(%m%g §lI e 2 &t%r?rn%%é i on c%? t%s |ss€ TUTi on rga’iecglefnt
t he granule frepnedmine 1 graagudiessol withn aﬁh§p§Vu9¢C03

500 nl dem ner@i*@@%)\/\/ata%rccﬁfgaan%%dzob VWeRel NAQOULSH o

first into the, vessels acceor di ng to ur opean
Phar macopoei a XTRFRFIL . The speed of the paddle
was set at 100 revol utions per m nute. The

t Jar.dihe gran p red a cord
Egzaa@?gu é@ngéﬁaﬁp e df any, 8 REEPALET SPEOT AL g
pﬁ%?%b‘émgr%@ﬁb@n@semﬂ Jlbgsele%nd@dwm ep?aéféiémadla ve 32 kg

m§ﬂﬂDf@lOﬁeiegpﬁﬁieasﬁﬁtbntﬁ@CQa%%%% gr32ud@ t oEX AR €nixed
Preparat|on of an ive ingredieqgt- containing

faFan&Ie Tt A~ %008 Na 1E2PH°88) ccdﬁﬁhnléﬁrﬁye?heln
agddipdnhedfbyi sbpropapobnB Exdctky deorpén exanples.lAfter

561%d%%t%@”%ﬁge%omﬁééikgon reached a temperature of 54
°C. After approx. 30 minutes’ stirring time the stirred
mass became slightly sticky for a few minutes and changed
into a fine granule after a further 10 minutes. A small
quantity of coarser granule agglomerates of the order of
up to 2.5 cm formed with the result that after a short
drying time of 3 minutes the composition was screened
through a sieve with a mesh width of 2.5 mm and then of
1.0 mm. The sieved granule was returned into the wvacuum
granuiator and dried within 45 minutes to a loss on

drying of < 0.3 %.

1.1 mol basic components were used per 1 mol ibuprofen.
The ratio of potassium-containing to sodium-containing
basic excipients is 1 : 0.96. The dissolution time,
determined according to example 2, of 1 g of  the
ibuprofen granule is 28 seconds (average grain 0.4 mm).
Solvent quantity (relative to total mass) 1.1 .

In example 3 the ibuprofen content was 101.2.% (relative
to the theoretical set point of 57.7 %). This content
proves that the reaction proceeded practically
exclusively via the <carbonates alone. The potassium

hydrogen carbonate and sodium hydrogen carbonate formed
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pot assi um car bonate, 115 kg sodi um carbonate, 32 kg
manni tol were poured into the vacuum granul at or and
mxed for 5 mnutes. 8 kg isopropanol was sprayed in
10 acconpanied by stirring and stirred for 55 m nutes.
After 50 mnutes the conposition reached a
tenperature of 54 C. After approx. 30 m nutes
stirring time the stirred Jmss became slightly sticky
for a few m nutes and changed into a fine granule
after a further 10 mnutes. A small 15 quantity of
coarser granul e aggl onerates of the order of up to
rmed with the res at fter short
AGrarfig. Ehfe OFT5 hPRuL BESE R Bbtg0s it Fon e, SEPEdnedth
ibhpooghnaastevpani ¢@ Ry nelsé Wpordtofn 2056 Gin andl twedrer .
of 1.0 mm The sieved granule was returned into the
vacuun120 granul ator and dried within 45 mnutes to_a

EkgERIgnd : dryi mFRaxaeior 0. of 1 A8l RSV onpgdiERfRent-
were used per doﬁmﬂlningng&anuleThEthattothé addition of

pot assi um cont
exci pients is ﬁgégig? éhf%é sso |on cg‘ﬁ’terclmned
according to exanple 2, of 1 g of t he |buprofen

2gbam«y (970 2§o§?°98€1§r6§¥§f ageognag n (9o #3 Mib1) %Qit\é%mlum
ntlt% %relatlve to.total mass) 1.1 30 In exanple 3

cHRECT B pr 67én 2doffBetE H/AS 111 P O‘%’%’raéleat (APeY e e 140
mbheometreC ahi sed pndnbaﬁ%dﬁ?éhé@lyThnSOCmMaﬂﬁunmwbves a

rUﬂ‘i‘E{t QSmgSgEE!con PG @‘i’e%h éacééé’f%rlry H ge‘r?eéé’ssure

he c onaf es a e potassi um
(eapBeHat & Oakd) s@d}%rﬁl'rﬂ/dr%@ent}é%\r béasredf éﬂné@e- ppcess,

1ﬁ@ﬂh8§!n§;het}ﬁ§acﬁé£ftﬁrﬁchle%@ I yddk@naottrﬁ@aceompa@tmg a
|bu§ en acconggnled b

R A A Rt g s A R i PR
beom&maamqggﬁmwmmqhmﬁuhmas twidhaduésh omidfthsorgfanked and

159bvent LRga &Qs|Q£mﬁ9QR§QEprsoluble in water. The two

compactor~rollers were water-cooled.

1.19 mol alkaline excipients were wused per 1 mol
ibuprofen. The ratio of the alkali potassium to sodium
salts is 1 : 0.15. The granule dissolved in 22 seconds in
the apparatus described under example 2 under the same
test conditions. The average grain was 0.6 mm. The
ibuprofen granule is best suited to the preparation of
effervescent tablets or for ©packing into sachets,
optionally together with further excipients, and for use

as flavourings and sweeteners.

Example 5: Preparation of an active ingredient-
containing granule without the addition of

organic solvent in the vacuum granulator

The following were poured, in succession, into a heatable

and coolable 1400-litre vacuum granulator:
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200 kg (970 nol) ibuprofen, 140 kg (1013 nol)

pot assi um carbonate and 2.4 kg trisodi um phosphate
(anhydrous, 145.5 10 nol) were m xed and poured
‘evenly into the funnel of a roller-conpactor. Through
the action of the pressure (approx. 10 KN) and the
heat that fornmed in the process, including the
reaction heat, during the cygpacting a conposition
was formed which shortly after cooling could 15 be
screened through sieves with nmesh widths of 2.5 and
1.25 mm and was conpletely soluble in water. The two

4QQ”m@CE%hp&%EE%r§2W@bemﬁﬁter29@0be%g %d%%égyuﬁﬂé§¥ﬂdﬁ%te
Egﬁpplents wer e used per mol ~ 20_1"bupr of en.

o6 ) rhe Yl atd Potidssi U'anq om%Joblr u es@ieté@lmg facket

of. 15he Thzelogm:anul;eadusaédwedualsn lgétseél@nfﬁ) [ EC Aheuring a
scrd under e _2 .under. the

S@EQ?Egé gl %onsf:J émgvéragééggaFﬁ mﬁgg tgmﬁﬁfa$ﬁée rose

tpbuptof €n gilmulpeodsichestasuicbrglet etllye paeparaclonlef at

tRyseffiglvescepi 4 @bl i s QFpﬁ@édp§%&lng)|ﬂ19u§§§h§ A then

ilonally toget her with Turther excipients, and r
CBE ingg te Grgstand Eﬁ@@PEEeF§mHE&%ﬁ&Q§E? 35 "C. A
fPnepamatinon eof warttactsatge i NYsegh £nt aggdlotert@eBi NFormed.

Tg%ge%ﬁewmo&hgt%Q%a%nght' Q Q/fed O{rgfan'ggnsm g%g%e' Nith a

acuum gr anul at or € f OMAng wWere poure
MEERcESSEBNOTi ht 95 aheat abl e  and cool abl e 1400-litre
vacuun1granu|ator 35 30 412 kg i buprofen (2000 nol),

76 0 ot assi um carbonate_ (2000 nol
Thgsi e ﬁ%l ) %Wﬁ%éhtl ﬁ@ i a”&%%‘fr %)‘?l‘fkﬁjeeva@t}%ﬁlme
egcapubatsrwaaslset]amﬂﬂ)lhe[lbmpmpfenstbnteng tvage 1012 . 7

5 9%@1995@@ wes@r 9ducab mgm;%mt FﬁetEQS%tgrtth%Smg'xtLEe

roduct was conp ter-so
gﬁcd&ﬁ%%pﬁﬂ eHh?orCOIU%tnuﬁé§g§ﬁGSt hehat during the

reaction which took place at a somewhat higher
temperature small quantities of the formed potassium
hydrogen carbonate reacted with ibuprofen accompanied by

the formation of CO, and water.

A representative 1 g sample dissolved according to the
method described in example 2 in 500 ml water at 20 °C
within 12 seconds (average particle size 0.2 mm). The
granule is best suited to the preparation of effervescent
tablets or for the preparation of granules which are
dissolved before being taken in water.

No water or solvent was added to the reaction mixture.
Example 6: . Preparation = of an active ingredient-
containing granule with K,CO3/Na,CO5

(1:0.092) in the extruder

41.2 kg -ibuprofen and a mixture  of 30.0 kg potassium

- carbonate and 2.1 kg sodium carbonate were fed per hour

into the 1°° segment of a twin-screw extruder. The 2™
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cool ing took place to aproduct tenperature of 35 C. A
fine granule with sone | arger aggl onerates forned.
Therefore the material was sieved through a sieve with
a 10 mesh width of 1.25 nm The ratio of ibuprofen to
wat er - sol ubl e al kaline excipients was 1 : 1.05. The

i buprofen content was 102.7 (relative to 58.7 %

i buprofen in the starting mxture). 15 The increase in
the content suggests that during the reaction which
took place at a sonmewhat higher tenperature small
quantltles of the forned pot assi um hydrogen carbonate

s 4eagt ed u n .accor ani ed by , the tion
of %ﬁ%m%rﬁ fb 9{130 K’lrnepresent gfxlv f &% et at &
rdasSobneueapeoadung p6 {00 ‘Kbt Hod descei bé@gmnt of the

e§§9ﬂ8£§ 226”1&90nﬁhtﬂﬁkﬁf BErZOhghrmﬁwi%r]éé%é%%éHEE%ally

(average papti 2" mm granul e i s best
addptedT£8 ?helﬁr ep?fr%‘l‘?rﬁhs ott éfbfeere\?@%’%’(ﬁﬁr IR 2T 30
°or tboeobhe tpeepanabion zed gradulces wMeﬂauﬂrage residence

d'SS°|ngqbef§%e% %%n%ﬁo%%%ne%ﬂim@ﬁnga@%rm% kﬁy %ﬁSlC

so?vent was a e reaction mxture
epeipaent foanofthen exdtiunden rFre i BMECX 302 c@lﬁﬂall“tﬁlsng At the

egfﬁﬁé“ag Wwhiih 2 K2€934 Na2&83 (sjalgk@g%)rdrﬂll@%a@(tdi@ﬁ{arged

i buprofen and a m xture, o tassiu
WEhrBomiie Bng 2 KGLSBar am i sbnar e YRS perotdh 2
sheue w3bhi atmethewilSthsegnend mh.a tw n-screw

extruder. The 2nd - 31 7th segnents of the

tw n-screw extruder were set at a reaction
Thenpettatufesd offasg0 ‘@ s | ety segaenlYofvatrr-soluble.

TRXt rxtwcqro 2kaglﬂtﬁirtdfteqi psr élQéHllVioﬁaS gravpiehekcaldy 1
?g The 8t h- 10t%1 28 ment s of t xtrud [ were set
h

30 W' £8t¢80l° 8rani z& r Juct® ifﬁfg Arerags
Ore8kdemte active-ingredient content of the solubilized

mass (relative to the starting content of ibuprofen of
44.16 %) was 103.1 %. Due to the more severe reaction
conditions which are necessary due to the short residence
time in the extruder, the reaction was less unequivocal
and some of the formed sodium hydrogen carbonate and any
small quantities of formed potassium hydrogen carbonate

changed into C0; and water.

The scanning electron microscopic examination of the
granule showed that the granule had a honeycomb-like
structure, with voids of approx. 30 pm diameter. These
were obviously trapped CO, microbubbles. This is also the
reason why this extruded granule 1is extremely suitable
for the preparation of sachets or stickpacks. If this
granule was shaken into water, after a few seconds it
began to float on the surface of the water while
dissolving, clearly because of the trapped .carbon

dioxide.
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time of the added i buprofen and the water-sol uble
basic excipients in the extruder was approx. 2
mnutes. At the extruder end a still weakly sticky
granul e was di scharged which after a few m nutes
coul d be screened through a 10 sieve with a nesh
width of 2.0 mMm The extruded mass was extrenely
clearly water-soluble. Theygyatio of ibuprofen to
al kal i ne excipients:was 1 . 1.19, the ratio of
potassiumsalt to sodiumsalt 1 . 15 0.092. The
active-ingredient content of the solubilized nass

el af,i t rti cqQnte | bupr.af en of
thEe Bt IR Rt CRY hefiat ol aefor0 8
dEdRai Yedns WAHindM ar 86nectszards dusneert hetkhor conditions
dé@@fﬂ@@@eintéggmépetbe extruder, the reaction was | ess
unequi vocal 20 and sone of the formed sodi um hydrogen
carbonate and any small quantities of forned
Epanpisi Um hydrBgepacatbomat® archafiffedre sten tC0randle
wat er. The scanning el ectron m croscopi c exan nation
of the 25 granule showed that the granule had a

ThOnEYEbIHLIY Kéerat kerded elntig th Wasiwn afrappraher 30 pm

di aneter. These were obviously trapped 002
l.es. This,is also the reason why this

mcr b
extrﬁ@%d?d?%nu$%t?%cé??¥ nmely suitable for the
pr epb3at4 ory of memeded surorcistiatiepacks. If this 30

gram%f{yfﬁbshg&gﬂﬂgg§5gggég,C%g%iﬂﬁg%fem1secondsit

began to float on the surface o wat er whil e
di ssbi Vi i cl BaF R hEaRRE BN t he trapped . carbon

di oxd de.kg 32 sddwosxtgadedgreanul e with an average
an 6 _seconds under

grai 0.8 dissol ved . wit
t he {:bo'gé:ji}iq on?;g/d e%ﬂgfrboéadyd]i rﬁne\géxhz%'rrpcleel 1 SExanpl e 7:
Preparation of an effervescent granule The foll ow ng

aMEr ik SAdes | DY OmBnYBEHUM 95 aRYl 8ERENo]l was sprayed into
the mixture with a single-substance nozzle and the whole
mixture stirred for a further 15 minutes. A fine-
structured granule formed. The water jacket of the vacuum
granulator was set at 60 °C and the vacuum at approx. 100
mbar. After a drying time of approx. 75 minutes the
product was cooled to approx. 30 - 35 °C and the
effervescent granule removed. The granule was screened
through a sieve with a mesh width of 1.25 mm and stored

in tight-closing containers.
Example 8: Preparation of effervescent tablets

In a suitable mixing vessel 710 kg ibuprofen granules -
according to example 1, 1690 kg effervescent granules
according to example 7, . 250 kg sodium hydrogen carbonate,
100 kg citric acid, 10 kg menthol flavouring (163592
Symrise), 40 kg grapefruit flavouring (3018177 Symrise)

were poured in and mixed for 15 minutes.
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105.8 kg citric acid 10 133.4 kg nonosodiumcitrate
501. 4 kg sodi um hydrogen carbonate 18.4 kg sacchari ne
sodium 4.6 kg sucrose palnmtate 13.8 kg hydroxypropyl
met hyl cel lul ose 15 and m xed for 10 m nutes. 4.6 kg
et hanol was sprayed into the mxture with a

si ngl e-subst ance nozzle and the whole mxture stirred
for a further 15 minutes._ i ne- structured granule
formed. The water jacket of the vacuum 20 granul at or
was set at 60 C and the vacuum at approx. 100 nbar.
After a drying tinme of approx. 75 mnutes the product

cooled to r OX. nd the _efferve t
l@ﬁaﬁangVéﬂ%végQg%ﬁﬁsﬁ?ﬁﬁUF%Q&%ESs%?ésnggepﬁﬁFgugﬁ%g the
mbkevee W h hk@owe ste whumit da bfmdn@sr nm and stored 25 in

tight-closing containers. Exanple 8: Preparat|on of

effervesgent—tabtets—in suir tabte mxi Vessel 710

kgabbapr of enIpurAgEes 30 al¥ARRYRF to et Weighp

kg effgr\eS@@ﬁﬁegwanwgps accopnging. t( exawpumgl 250

kKg—sodirumm hydrogen car borat €, 00 kg ¢rtric [ 10

kg fent hal _flav Qplnn (163592 InTlga 40 ki%O%

gr apef r uijt flavg@mlng (3C18177 ZWHTISG mere2@@@red

N d m|xed for..I5 m nutles. i

aff arvocdaont t a|r§| et-s—wet 3 E £ :I-hEE\ fng 0\.@-2@)4%
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i n known technlcal manner: Tabl et |buprofen Di aneter
209 18nl4QQ. Zrne

Aigglt%l\é@'sghhsscﬁﬂie%ﬂtcié@} Lehibmgl 1
hardness of the tablets was 50 N for the 200-mg
effervescent tablet and approx. 60 -90 N for the 400- and
600-mg effervescent tablets. After ‘the named
decomposition time practically no sediment was visible.
The decomposition of the tablets was accompanied by an
immediate and complete dissolution of the granules found
in the tablets. Practically no coarse particles of active
ingredient which would be still wvisible after the
decomposition of the effervescent tablet formed.
Particularly noteworthy is the taste of the 200-mg.
effervescent tablets, outstanding compared with competing.
tablets in the market, and the clear dissolution without

visible, floating particles of active ingredient.

Example 9: Preparation of drinkable granule

400 kg ibuprofen granule according to example 6 was mixed
with 80 kg effervescent granule according to example 7.
10 kg menthol flavouring (163592 Symrise) and 40 kg
grapefruit flavouring (301877 Symrise) were added to the
mixture. The mixture was packed in so-called stickpacks

with the following weights:
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3 600 25 4200 5 Al tablets dissolved clear wwthin 2
- 3.5 mnutes. The hardness of the tablets was 50 N
for the 200-ng effervescent tablet and approx. 60 -90
N.for the 400- and 600-ny effervescent tablets. After
the naned deconposition tinme practically no sedi nment
was Vi sible. 10 The deconposition of the tablets was
acconpani ed by an i mmedi_atg and conpl ete di ssol ution
of the granules found in the tablets. Practically no
coarse particles of active ingredient which would be

still visible after the deconposition of the
effe%dgggen OSta_blet nmed. 15 Particularly noteworthy
is the tBste Dt the Ny. effervescent tablets,

out st @hdingdeompar ek g trhg conpeting tablets in the

markeho AAdhdde. cl epgpgligsol ution without visible,
floating particles of active ingredient. 20 Exanple 9:

Pr epa? QtToridte dri &bt €@%ranul e 400 kg i bupr of en

granul e according to exanple 6 was mxed 25 with 80

g fer nt granyl.e according to exanple 7. .. 10 k
tEenfRof ofFUEE, el Y 7e3s05 G 1B AfiPbe g o238 Wen
299 apefrvaterfl abou€i ngll3ong7dosgar dsepolwed addédetic own

akbSraMyxtHEe: The rMixLune was pagked don $0:-8@hd edng were
stlckPacks with the follow ng weights: 30 34 - 200 ng

CRERP L B9 TRAR00- i id¥e: 1202 ng 600 ny dose: 1803
ng 800 ng dose: 2404 ng 5 If the contents of a stick
were shaken into a glass wwith 200 mM water, 20 C, al
t he doses dissolved of their own



accord without stirring wwthin 30 - 90 seconds and
were thereafter ready to drink. 10 35 - Cains 1.

Ef f ervescent i buprofen fornulation containing (a) an
active ingredient-containing granule which contains

i buprofen and a basic excipient, and (b) an

ef fervescent granule which contains an acid conponent
and a carbon di oxi de- forQIgg _conponent. characterized
~in that the active ingredient- containing granule
contains the ibuprofen in the formof a water-soluble
salt. 2. Effervescent formulation according to claim
1, in which the active kﬁggedlent cont ai ni ng granul e
contai ns the potassi um salt or I buprofen. 3.

Ef fervescent fornulation according to claim1, in

whi ghe £ e, actd e waodfe%mfo&wlaaﬂdm YA B ng

contains the sodium'salt of ibuprofen. 4. Effervescent
formul ati on accordlng to claim3, which contains the
pot ags)i umrsakttrand thﬁgﬁ@ﬂi@mtsaémtaﬁnim@upmmﬁnnid nwaich

T)Ilar 5r at@},();{')‘lt?a{}élgsgté.g%sSIK% a%%dl u@asﬁ.@ eX%fl eqltt 0 d

Bori &t on according oné o
the previous claims, in which the basic conponent of

the jactiye éf‘ﬂé@@é%‘én@ogcghﬁlégwgﬁ%m&%@@ﬂ{@ B8 acid
Na r KHCGO3

K2
di sodi umCERIEE,  di pBfassifum cFEFRPR, tHéoﬁﬁgﬁﬁgﬁFgﬁng

form of domgidrentrgi ni ne, potassium glycinate, sodium
gl ycinate, neglum ne or a mxture thereof. - 36

characterized in that the active ingredient-
containing granule contains the ibuprofen in the

férm of a water-soluble salt.

Effervescent formulation according to claim 1, in
which the active ingredient-containing granule

contains the potassium salt of ibuprofen.

Effervescent formulation according to claim 1, in
which the active ingredient-containing granule

contains the sodium salt of ibuprofen.

Effervescent formulation according to claim 3, which
contains the potassium salt and the sodium salt of
ibuprofen in a molar ratio of potassium to sodium
salt of 1:0 to 1:1.

Effervescent formulation according to one of the
previous claims, in which the basic component of the
active  ingredient-containing granules contains
NaHCO;, KHCOs, Na,COsz, KyCO3, NayHPO4, K;HPO4, disodium
citrate, dipotassium citrate, the protonated form of
lysine, arginine, potassium glycinate, sodium

glycinate, meglumine or a mixture thereof.



6. Effervescent fornulation according to claim5, in
whi ch the basic conponent of the active ingredient-
cont ai ni ng granul e contains KHCO3 or a m xture of
KHCO3 and NaHCO3. 7. Effervescent fornmulation
according to one of the previous clains, in which the
rati o of ibuprofen salt to basic excipient in the
active ingredient- containijig granule lies in the
range from0.8 to 2 nol basic excipient per no
I buprofen salt. 8. Effervescent fornulation according
to one of the previous clains, in which the
ef fervescent granule contains as acid conmponent
citric acid, tartaric acid, malic acid, ascorbic

6aci Ef@mresicksal fosfiulehése aztdsrdamg adicd cheigantc in
sal tyn gt ek chagid, cdﬁﬁdﬂéﬁﬁﬂaﬁitﬁ%uééglgeaQ'gredlent—

hydrochlorlde bet ai ne “hydrochl oride or a m xt
t her @Yt N1 f Gr@e¥dent CIBr IR At EHFCac & dengiiwtohe of
of tHHCOpEev tdsicchai ms, in which the effervescent
granul e contains as carbon di oxi de-form ng conponent
an al kaline or al kaline-earth hydrogen carbonate or

1 car dofeg ere sientef flonwededritonf orpobatiios atcoraiag ao the

one fedfs PLEWiAHS CLAl Miidh t heef orm of %ﬁosi'b'ﬂl%rofen
unit. 11 Ef f er vescent f ornul ati on according to claim

10 i§P1% hEOr FaRF &RCEPEERVescentlRamicti v ¢rafgodent-
pourethtdintimgaghehslor 1skkckpackise 3Zngd2.from 0.8 to 2

Eff Vesc?aeghtc f %cgﬁgljtaetr{tggﬁearc(fnolbulpr& l alsrgllto or 11,

whi ch "cont ai ns Chéasured as
free acid) per dosing unit. 13. Effervescent

8 f or nu @l el RGOOr didiehul1@ tQe OhcebabMg 100t AR idE  the
the form of an effervescent tabl%
previous claims, which the' effervescent granule
contains as acid component citric acid, tartaric
acid, malic acid, ascorbic acid, an acid salt of
these acids, an acid inorganic salt, glutamic acid,
adipic acid, glutamic acid hydrochloride, betaine

hydrochloride or a mixture thereof.

9. Effervescent formulation according to one of the
previous claims, in which the effervescent granule
contains as carbon dioxide-forming component an
alkaline or alkaline-earth hydrogen carbonate or

carbonate.

10. Effervescent formulation according to one of the

previous claims in the form of a dosing unit.

11. Effervescent formulation according to claim 10 in
the form of an effervescent tablet on granule poured

into sachets or stickpacks.



wherein an effervescent tablet has a total weight of
1000 to 1500 ng per 200 ng ibuprofen (neasured as
free acid). 14. Effervescent formulation according to
one of clains 10 to 12 in the formof a drinkable
granul e, wherein a dosing unit of the drinkable
granule has a total weight of 500 to 950 ng per 200
mg i buprofen (neasured as free acid). 15,

Ef f ervescent fornul ation according to one of the
previous clainms which contains 2 to 4 parts by weight
al kal i hydrogen carbonate relative to one part by

i i buprofen. .16. Effervescent. fo lLati .
1%@0%%?9@7 5 e gPrf“Hgafcﬁngi%%%orc Jarﬁﬂrg,t%l n8T % the ©F
act iMe iwigradi entaigont20®i hg gPanubeipapredgnpdmeasured

Prepas ed-accordiing, 4,0 g4 i PGRSS of the follow ng
claims. 17. Process for the preparation of an

ef fervescent fornulation according to one of the
1Pr eVH DUsSred Aidr, formwhathot hacaetkbveg to one of claims

I ngredi ent - contal ”EH% granil e d s, pr Pﬂfxﬂe%«é’ent taplet,
I nt enS|ver m Xing | uprolfen I n ?ﬂe orm O Its f.ree
aci dhvitdirormen cefPeretesit exklpt ehes awitehedt Waddiig of

wat efgog 88 1590 Rrocess ags®r fdhng I Ifeaklired as
whi ch the |buprofen and the basic excipient are m xed

t ogelttft 2 @onpani ed by the addition of an organic
solvent. 19. Process according to claim118, in which

1} .S’Opédf’Pean%sceneg h?@?x}ml@ff&gngcg%rﬁi%’“éﬁ eo%QeB?Ofcliasim
added as = organi ¢ sol vent. 20. Process according to ,
cl ait 180 0k2 190 thewhpeh Phea drdakpelsoldvemulies adfetpin

in 8 q4eBihyy u@fit0.0x tendOdrhka¥ieelptdniia d ohébea total
tOtav\llej\.AclgeklightofOf gOt})e rt(:?\DaCt9l500n mg per 200 mg ibuprofen

(measured as free acid).

15. Effervescent formulation according to one of the
previous claims which contains 2 to 4 parts by
weight alkali hydrogen carbonate Trelative to one

part by weight ibuprofen.

16. Effervescent formulation according to one of the
previous claims, in which the active ingredient-
containing granule (a) can be prepared according to

a process of the following claims.

17. Process for the preparation of an effervescent
formulation according to one of the preVious claims,
in which the active ingredient-containing granule is
prepared by intensively mixing ibuprofen in the form
of its free acid with one or more basic excipients

without adding water.



m xture. 21. Process according to one of clains 17 to

20, in which the mxture of ibuprofen and exci pients

is heated to a tenperature of 50 to 60 C. 22. Process
according to one of clainms 17 to 21, in which a

wat er - sol ubl e basi ¢ substance which has a pH > 11.0

in 0.1 nolar aqueous solution is used as basic
excipient. 23. Process accojgding to claim22, in which

a basic substance is used which is selected from

tri potassi um phosphate, trisodi um phosphate,
tripotassiun1citrate trisodiun1citrate and the
1§orr§§$gg$énga%8g ﬁal thf Pota;glun1and sgdlum
salt ci née arglnlne yélologlca
acceptwa@x@fmgamctbm hélenegt:umlﬁet akFRaiixed together
car bohadBsa el rwt@ﬂ@sa&élﬂlhﬁﬁeoﬁ WS tANGRSc Zblvent.
Process according to claim23, in which potassium

car bonat e, sodium carbonate or a m xture thereof is
lBsedPaschasi ecexcipignto €189m 28, EhomaS&hade@pdb@gnol,
to o@ﬁﬂé)lfxofl al aézet 00124 ' xtveﬂj tﬁe%éfu i% oédded as
potaSS|un1and sodi um conmpounds used ol ar
ratiorgaic Nglednt: 0 to 1:1 as ba5|c ex0|p|ent. 26.
Process accordlng to one of clalns 17 to 25, in which
28.8 nol basi ¢ . exci eni geqager nol, ,

knu)¥ﬁ%§FSZ?CC9F ¢BYs T co %+%g o Yneldf ditaiwgiqly the

to 26rgamivi shlvéhe msxadged51mamﬂquhnnﬂtyrbﬁ gaguum 10
gr angl at@frelQQE'PgCtt%f e id U%Qt?fd»qfeﬁg%tto'fo@ftﬁ§t AR on
28. Process accor ing to one of the previous ¢

in Thfedrafter its preparation the granule is drled
to

21. Process according to one of claims 17 to 20, in
which the mixture of ibuprofen and excipients 1is
heated to a temperature of 50 to 60 °C.

22. Process according to one of claims 17 to 21, in
which a water-soluble basic substance which has a pH
> 11.0 in 0.1 molar aqueous solution is used as

basic excipient.

23. Process according to claim 22, in which a basic

substance is used which is selected from
tripotassium phosphate, trisodium phosphate,
tripotassium citrate, trisodium citrate and the

corresponding sodium salts, the potassium and sodium
salt of glycine, 1lysine, arginine, physiologically
acceptable organic amines, meglumine, alkali

carbonates and mixtures of these substances.

24. Process according to claim 23, in which potassium
carbonate, sodium carbonate or a mixture thereof is

used as basic excipient.
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a water content of less than 0.5 w.-% 29. Process
according to claim28, in which the granule 1is dried
to a water content of less than 0.25 w.-% 30.
Process according to one of clainms 17 to 29, in which
the active ingredient-containing granule is then

m xed with. an effervescent granule. 31. Process
according to claim30, inwych the mxture of active
i ngredi ent-containing granule and effervescent
granul e is packed in sachets or stickpacks or
conpressed into tablets.

25.

26.

27.

28.

29.

30.

31.

Process according to one of claims 17 to 24, in
which a mixture of potassium and sodium compounds 1is
used in a molar ratio (K : Na) of 1:0 to 1l:1 as

basic excipient.

Process according to one of claims 17 to 25, in
which 0.8 to 2 mol basic excipient is used per mol

ibuprofen.

Process according to one of claims 17 to 26 in which
the mixing is carried out in a vacuum granulator,

compactor, fluid-bed reactor or extruder.

Process according to one of the previous claims, in
which after its preparation the granule is dried to
a water content of less than 0.5 wt.-%.

Process according to claim 28, in which the granule

is dried to a water content of less than 0.25 wt.-%.

Process according to one of claims 17 to 29, in
which the active ingredient-containing granule 1is

then mixed with. an effervescent granule.

Process according to claim 30, in which the mixture
of active ingredient-containing granule and
effervescent granule is  packed in sachets or

stickpacks or compressed into tablets.



