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*159159* Effervescent ibuprofen fornmulation with high .
di ssolution rate and process for its pr i We
invention relates to effervescent fornudwmmwmmmwmmmm
the active ingredient ibuprofen which di ssol.gsquickly
in water acconpanied by the formation of a clear
solution, and to a sinplified process for their
preparation. 5 |buprofen (2-(4-isobutyl phenyl)
propionic acid) is a known non-steroidal active

i ngredi ent that has proved successful over many

redMd Si i - I
ek yo . SR A A it RO Bbcspion
of headacI#at%rﬁ?dpa?qﬂceﬁﬁelﬁqrnﬁsamepé\?a%mcaused by
inflammation. A particularly rapid build-up of bl ood
| evel in ibuprofen is desired when treating pain. It
has been shown with 15 ibuprofen that an increased
pl asma i buprofen | evel |eads to an increased anal gesic
fe f . guner. ge hoyed,, ;
Tﬁ% ﬁggFggéﬁgegﬂhbupfgfgﬁ Ie%?ﬁ%eéygﬁ%eﬁé{ﬁéﬁbgtart Féth
thai aAckeveeinghadigot dilagessfer Vhigh dbasedveaBpéckly in

wzgeit aksolpawnetihadty, wie alfbrﬂ@ﬁﬁ@ﬁ fﬂf@ cBES£r¥escenbn,
blets dlsgo# % I n water eg? nost E$ qyy to the
i Y9 p° HFP B BIUOT T AR 1S The S s Lon-
|ngred|ent Therefore they are indicated particularly

Ibu%;_@fvg daggt ;?4'5 sabsu Pl dghéﬁyuef bSogeshied. ach@t( ls

ve I ngre 'S transgorted qui C
kppwn r 1t e 5P idlge 2cFdVEme i B EHYERE ViRt hédasy oﬁﬁeﬁed
shatos s hel upper maﬁyesyeenzeé twath, anheraa lidwsidupnaf apti-

1151 SHRSLANGT 3l do o.f eSgpbeg,

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 is 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 stomach into the upper
intestinal tract, where the ibuprofen is substantially

resorbed.
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11111 1 *000002* "I 2 However, ibuprofen
is an organic acid and virtually insoluble in water.
Only in the pH range fromapprox. 6 does it gradually
di ssol ve through salt formation. A rapid and safe
di ssolution of the ibuprofen is 5 particularly
i mportant when devel opi ng-a#n ef fervescent tablet,
because undi ssol ved particles of active ingredient
continue to adhere to the nucous nmenbranes upon
drinking. As a consequence of the neutral to weakly
H@%fféine rhmfofsal i vis t hese oparahiicl escdidssehde shionhiglly
.1 erein_i it 0. .an a t b j
it O PRt S o T e e e s rans St ©
date preparradued lof dobableesathsowdh i gdrtof épraagion. A
cAPERT  dise | Baebf eryessenit tabl ebg ortgs anulR refFieeh is
are. 15 dissolved in water is the subject of ggnerous

PPREERAESBhY  FRGHA dppl N Eat i DRSS BE TS 38 44T AFVeSCent

t&lb5et psesbethesyescentisonposdt i opsrivdc¢hest heoficti wetive

LhOOLEAL ROt JRURIRIEN. BN LILHANT AL LRE  fR U OfGhY ranes
SIC amno acids arginine or lysine in a quantity
upseeddinginte A6l &r GEOEEANECS Gfpridiee Rpietral to”weakly

aOkSsohdt it 6f the ikvBuptwden. phirtislpei Meshbdlite t Babwly,

the .arginin nd |ysine salts,of ibuprofen are not
WE%F?h%Ig“ Fﬁ$d$$%mbr§8afﬁliBﬂp%?a%?? r VESEEnPUTiNg  and
loocaposrtivasioms ¢meyhd Snwmumtndrgachnes ®copl et e

di ssolution of the ibuprofen. The conpositions

contai n sodium hydrogen tartrate as acid constituent. .
The gPAERE Lafd Oy SiTheS e eake ySebke Rdr e URRP IS he et FU8LT

ub8gr edi erif fiehwprsekban andibare st hesef o eatwbes expiensh veare
dgggo §§da§npag£ggc§gtkgglsgégégkeg%shumerous 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
guantity 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 éctive ingredient ibuprofen and are therefore too

expensive for use as pharmaceutical excipients.

EP 0 369 228 Al discloses an effervescent ibuprofen

- formulation which contains basic 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



i A

10

15

20

25

30

35

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 f - 3 a stabilizer, the granule
sprayed with a sodi um or -pdtassi um 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
an@thiNEzeﬂ'he b odyrenil examlaysshowd tht hat tslelium or

pg s{&%l() fg aQuDrgggnkggﬁn%hﬁﬁ 95 1Q9? QQ E?g€%%§ed
reqw res a wat er I'S evapora
ilgprafem aaﬂltau d-isedt e angtaﬁéitwat aIt@io i@ m@rtuwh@ﬁ the

sOd phemdis t hatet hsra@s%tf@rm & Qf‘leef15§§i/§5“<f¥htnu]lqe is

tablets nust be less than 0.5 wt f the tablets
13PQF 347 n ad};ijck§x\ﬁepﬁlé(edesF%an?mb €f"rétss RIS 25 Sus
thkt - tﬁ&Mhpﬂeysrﬁmn&mlsﬂbrlma@ksfeﬂh@rpmenasatf@m ODO 000

o) [ r.of -
fBlghe o Y Sl gl D TSR i
eV PP BF R agasasa@noﬁedflwdva%@ gnannéatpal |a2:edlq(br - A
f@%@ﬂ@fepPMbﬁgﬂ|Dg §Hgtuﬁh@rWBQEQS&bHthYdbggéﬁfervescent

ar bonat e. this re the ., €S
%L%F%f@ﬁs§aﬁ¥ EgS?oF§€8 gh&§cﬁtboh difoxi é AL kE ePre
stetedsed. pihksrehease a@smtcaatboandl@Esdethsnaonﬁpowt.-
°pw99£eH§9H§iQEié ustrial - scal e production. For
i f 400 kg i

exanpl e, ibuprofen is reacted in the
descri bed manner, 44,800 litres of carbon dioxide

Ther PrePu s kLS okt WE&.C@‘_S—S@MHKE canduct -hbealr eactiONof
ggg%éguglyisangnglvrqwfyor egxample 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 is
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 is 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 1is 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 with a. desiccant, or the

water of crystallization removed before processing, which
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A further disadvantage is the necessary drying of the
product. The sodium salt of ibuprofen forns a

di hydrate which contains 13.6 wt.-% 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 giveh 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
igryseatddmaty on aogdved deflor e IroTey iy, ndvhi cMojregver,

1b§p§5§é§n§$¥l§r@SE£Md§ngothHﬁeEQn%'Hthg tm&%@\f%g moulds
i bupr of en-sodium tends to adhere to the tab Iettln% Wth

ARBul R A &P 1hePEf 0PESHESPr e53kY | 1D T EDI &
difEhcutlt §fi cuhtyh whilods nakes ifrodersedessi rg fdiilfuleul &nd
m@R4s5 aKes EQS Ut Ofléf?‘% antlitlies of jexcipi ?ﬁ&%nts

necessary. A Urther drSadvant ge 1s that 7 up rof
neodbaat v ssbdl vesromy sligddvantags erls Addiatt onéwlpyfofen-

sbbymaofgns SOUL UM | SnBPPrOXImBL el t e i Masidi®ienally,
ive than the free acid, The ota?lsl umsalt of 10

lPB 5Pg?ﬁns?§“é%ltréﬁel YRR G SRt &Y fi®Che TE&At more
ekpatsivés thaym ngHd kewese bBnvdl veBha qontsd gkeinabl esalt  of
c Ri ci h S [
1BbkBYen 28 BTSRRI YRR e (e CRepul eha
igBanfiryies. 1skepiog/ 160921dpscl ése§°§ﬁﬂéﬁ\¥é§éént outlay.
Bbbaaégf e tl&kgl ei@rct&sgﬁcqmwmrﬁrs sed ubl esi hupr efv@ilable
]‘é Is suc o SOdI u nsa uaﬁ’%”l ch are
actBfi %eraarrﬁ 'fhlart‘ ??1 e MY %ht has a
cryst al size of 180 to 800 um The relatively large

w@ry%@ho%ée b§s§§éBQQ§edethe§erEl:le‘B}£ trﬂ%uggofen tablets
re aration of e tabl ets. stals with the deS|red

SN "Bt TR R} i SRIPRA TS | BAapFDf 84PN 38 1Grge ©

sodium salt which are_characterlzed in that the active
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 1large
quantity of alcohol must be removed by drying. A large
quantity of effervescing body 1is 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 solution

produces a salty, unpleasant, socapy taste.
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excess of denatured al cohol followed by neutralization
W t h sodi um hydroxi de. The use of hydroxides |eads to
the formation of water, which in addition to the

| arge 25 quantity of al cohol nust be renoved by
drying. Alarge quantity of effervescing body is
necessary to dissolve the only slow y-dissolving
sodium salt of the ibuprofeh. - To prepare the tablets,
1600 ng sodi um hydrogen carbonate is therefore used
per 200 ng i buprofen, and the tablet 30 weight is
approximately 2300 ng in total. The tablets are thus
relatively large and therefore expensive to prepare.

pAdg tée@”aizié/ A£h§e§99il5'5% gk%d@%%&%@glﬁw%&%ﬁ tablets

reaction e sodium rogen carbonate wt
whirh aﬁateh@ ﬁﬂdlé@nﬁéépéaaﬁﬁer §egism Pb(é‘r@flieér\?@%’é’ﬁtate

ahabb@ttaggllutnl Ay drdy el Qﬁk&ﬁﬁﬁéaﬁc}’dpﬂ@;@éﬁésaﬂb tablets
escr

BP T A Ren PEARTOREn TabRet T Wt ORIEoRt o 0 S5ANHAESS
wtahbaorhet ebasodi wonppdreogen @rd bahane maxed potidadsi amm acid

g93959genwﬁ§590n§ge P¥@peE@eargeg éﬁyet%hérgﬁ%gm The

active ingredient or a salt the Is"granul ate
M ERT € hel%asqu?rboﬁﬁéﬂ‘@ﬁt si8hE t’h%khl?ﬁ&ed Tia h gaqradiag ton
t@kéﬁmp&a\&ﬁl Gt 15 paeaaredmaemarraéceés/sitm&rﬁ rem ekpensive
xturethﬁatgeg%e rned |nto t abl ts granulatlon

df%keg place wthowat e’ wirBR°RE eSS|t fés aie tno water

wekpénstve mOndrgsng. The tablets are supposed to
dissolve in water wthin two mnutes. US 6,171,617

dlscloses ef f ervescent _i buprofen fornul ati ons which
Uont aPnitdm °ddpar afeS§raqGPes, E4ferysscent ibuprofen
fobupt af fonsonttei dhi NG ogitarivl eswands¢hyrefd ergresndts, (a)

18{@98%% @QhEQu‘?Pﬂ‘ ai n, Ay, el g copponent,,and & (£arhQl e

form ng onent. To prepare the active
gFﬁQPéEFerﬂhlgfrhanGPétaFBupﬁrbf 8Aifls FAMRANSA% hagdbaki €arbon

dioxide-forming component. To = prepare the active
ingredient granule, ibuprofen 1is 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 1s 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)
éontains ibuprofen in the form of its acid and not as a
water-soluble salt. A staggered dissolution of the
granules 1s thereby to be achieved. Firstly, the
effervescent granule (b) dissolves and only then the
active ingredient itself.

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

ingredients. These salts are expensive and little suited
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exci pient and then granulated with water or a water 20
al cohol m xture. Sodi um carbonate, potassium
carbonate, sodium hydrogen carbonate, potassium
hydr ogen carbonate and trisodi um phosphate are naned
as preferred-basic excipients.. The water is renoved
again by drying after the greparation of the granul e.
The two granul es are 25 nixed and packed in pouches or
pressed into tablets. The tablets weigh 3.3 g with an
active ingredient quantity of 200 ng. The active
i ngredi ent-containing granule (a) contains ibuprofen
Lo nthke drrmaftias aéi ¢ et vesicead atalmbees - salsubtleey do
néelieaé %kagge&eﬁpﬁéeé0hygbemu9£ohh%f3qjgganyu§§of§n (DE
ere be achieved. Firstly, the effervescent
3@r%%u?g4kb) di ssol ves and only then the active
ingredient itself. Furthernore effervescent tabl ets
Tﬁ%e kBg“@ wal.gh gaptain g buprgf.an 'yﬁé”aég 85 tion of
uproren arglna & as altive i ngr edi ent §& © Thes
e§@¢r‘seW@iexpemmeegnﬂorm@t@elerwte@l Eime- eonﬁem@he and

eﬁ%é%%ﬁ@%'OnT@éréféﬁéVesgﬁﬂﬁo&@@|eEﬁe agcthey dengRalient
| ead %o a conpl ete djssolution of the ibuprofen g

LEpBRton 45§SS8SThe GhBvE SHYPRRRAES IhSwAtRal R
aprepar atngnedfenes f esvelsceas | buptplealioyhutataond iand
pd LB CONSHM NG And 5 épeﬁ | Vighe NG AT € é@EEQRHQQaEP§ng

PaciTve I ngr edi ent upro en possesses ¢

parable

e HERATR BYVRE Vi sallere cofpabhsl emagkefve PRgredifeavescent

t SHICH: am@aetwcsahlgcwu@@nﬂeda afgls 1@>rr1erfa@etﬁ@ﬂa51mer But
ar e I Nex lve g?easa tf%astl
e

WG aD o DR PR R e By S8R S E LR Te s ShE S SPE i 1e
6d00mgy ¢ bigproferemas tbbilet| yhawaithabl efdyut nohassvymt been

oRESEPL efl, because of its unpl easant taste, while a 600
ng effervescent tablet has thus far not even been

The object of the invention 1is to make available
effervescent ibuprofen formulations which dissolve
quickly in water accompanied by the formation of a clear
solution. The solution is 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 and 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 ibuprofen formulations which

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

and
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15 offered for sale. The object of the invention is to
meke avail able effervescent ibuprofen formulations
whi ch dissolve quickly in water acconpani ed by the
formation of a clear 20 solution. The solution is
further to have a pleasant taste and able to be
econom cal ly produced. A further object of the
invention is the provision &f ~a process which makes
possi bl e the rapid and cheap preparati on of such
tablets. In particular, the process is to require no
25 expensive drying steps. This object is achieved
accotlli ngcdrcaive anverftfiegwelbygenef faararesleenthidupcohénins

for mul at igns. shinchodBofah CANAI D 80,6 ¥Eoxi de-forming

i ngredi ent-containing granule cont ai ns
i bupr of erFf@MPEEMasi ¢ excipient, and 7 (b) contain
an effervescent granule which contains an acid

conmponent. and a car bon_di oxi de-fo cO nt .
T e o BB ORI B R | ok pERTPPae; alpive
inggecdternt contd Bningg ggrandee containes the iPuproffem in
thd  teheforge of ja %tt%r —%%'1%'1% saldye pr eéleé&b}é/bi he the

pot assi um sal t of buprofen or a m xture
p%@a%swumsahﬁd%oﬁb&ﬁ%@éﬁ@ OFoPnﬂPéwéﬁsOﬁthﬁ BBRRAFAUM

ahae Redie 481t nngQiilrr@ll'lTatlll@lphI@r ofleiciexebushyal ywHen bheive
pot as SI ums t or of a m>§:thure of the

n1of he
1 pOFERStnh arafThared o T sl Pt Sem, 8F  the
ppte$ewred saThe ogotcatésa umLXSare afd thee o tmwal 2ndr ghe

sPaEhRT %@Dﬁsusgge %&{M@farléﬁt b?e@fer?@@iassﬂkfém bBtassium
sodlun1sa t of : artlcu arly preferably

s3lp gpdt &he G“i-“ﬂblf%ltpaF?lgﬁﬁgﬁFﬁ ﬁVeFéFQbel a molar
rdt 0o 050f | bgpt akenpuexi sbs badiwm steieoi sonett6 foonsl:1,

pgpgigﬁigrly preferably 1:0.02 to 1:0.1, quite
particularly preferably 1:0.05.

Ibuprofen exists in two stereoisomeric forms, the R(-)
form and the S(+) form. The R(-) form is substantially
less pharmacologically 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 in 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 basic 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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formand the S(+) form The R(-) formis substantially
20 | ess pharmacol ogically active than the S(+) form
Unl ess ot herwi se stated, by ibuprofen or ibuprofen
salt is neant the respective racemate. All given
quantities relate to the racemate, wherein in the
case of salts, unless otherw se stated, the
correspondi ng quantity of -ffee acid 25 is listed. In
addition to the racemate, the use of the S(+) formis
preferred. This is used in half the quantity of the
racemate. Unl ess otherw se stated, by ibuprofen is
neant herein the free ibuprofen acid. 30 As basic
% adde et 'tVr?e | ngradi e%tub“s %%e”' %\%sc&ﬁ%‘%ﬁ' €helow
erab cont ai ns base (base 2 forns
pf%ﬁ%fr%s@swa?,@ 1) &aﬁffﬁg ftoﬁé‘sr @aScthr%ﬁ@v@tIﬁaHCOar KHCO3,
diﬂ@@@&@iﬁﬁn Dld'lltﬁ@ttghl S _rgagbu];@am i bLtDI@f@ige Chan@@_SOdlum
t he orrespondi ng, i bupr of en n
PparRet Bas oS SPBEE P pdu BPRECE pr B oR: o7 R EPemgeot
lpsinde basigirsinlest anpbydéstrgbedl byl ovrcqrmfared abasic
op§§ﬁlé'aﬁbﬁé§ f@ﬁ@ﬁ & ﬁ@&fh&&ﬁ%“{%lﬁ ) licamine) .
di potassiumcitrate, disodiumcitrate, disodiumb5
phosphat e, di potassi um phosphate, the protonated forns

@f bdysi ne, mmpsum:aﬂmsl QJng:l call y eaceept,abltée basic
basi c pr ani c,am ne such .a

SPRERRERY Ig?ucg%Fﬁe)onxng 4% u’s prg%eréﬁTy w333 Pase 2
apsicepsionhélpasilso mxcﬁ@lm@naﬁ ¢hahf eff ot coasas nl and/or

pAkxiures of mhase Ac@ﬂdebasﬁq@re&%@mdﬂ]ﬁﬂ%@l S@ranule
m xture di fferent bases 1 and/or bases

. The
P’é*éf%%bfiﬁg?%faﬁ:%h‘[‘s cONLRA T N YIRARAE Hieter ébl“‘frxwre of
KBOD} adrs [as0hasa cminuponent KiHOIBrarad iadtdmse oaf a KEEEBre

o@n QHJ%% c63 %;I%@ af, KHGBoand NaHCOB or a mixture
NaHCOS8 “and’ Na2C08. The ratio of

|buprofen salt to "basi ¢ excipient in the active
Thegrediient o £ontaigtoTgngr 80t e thi 8sapr ef ekahblbyen® 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 is to use no, or only small quantities of,
further excipients in addition to the above-named basic
excipients. Granules which contain no further excipilents
in addition to the ibuprofen salt and the Dbasic

excipients are therefore quite particularly preferred.
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the range from0.8 to 2 nol, particularly preferably 1
to 20 1.5 nol and quite particularly preferably 1.1 to
1.25 nol basic excipient per nol ibuprofen salt. In
addition to the water-soluble ibuprofen salt and the
basi c exci pient the active ingredient-containing
granule 25 can contain further excipients, for
exanpl e substances to inproYe-solubility, wettability,
pressibility and flow behaviour. Preferred further
exci pients are binders, such as povidone and

cellul ose ester, neutral water-soluble excipients,
such as sorbitol, mannitol, maltitol, 30 isomaltito

TH@aEE¥e9@§EEeH%CFekﬁﬂﬁﬁtlgMeEékEalHQ ge%ecohﬁed@ﬂﬁoﬁént

t0 use no, or on uantities o
aéx@ﬁﬁ?éﬁ?écﬁﬁtaaéﬁﬂPéﬁ ﬁBlFHePéB§9éaﬁéﬁeﬁoﬁééﬂés as acid

c@%@bﬁéﬁﬁts(aCyﬁﬁyb§§l@@i@@lﬂpnt&b&mﬂ@sﬁurthﬁﬁorganlc or
i n_addi t gﬂ_to t he i buprof en. %alt

ofacreaBlL° orbplen B Caerds bRt T g op e Bn tabigot
ipr efertiedhlay c19r1thea@idervEsﬁenﬂxioanmdat|mﬂﬂ1c acid,

aEQBEBhBS £§l&ecgﬂﬂ gegponeni: Y¥ eEB%EEGSQED&sgr%ﬂHh? as
whi preferably contains as, acid onponent a

mBH9§P6FB@|c%}FVaﬁ%rnﬂ@%%OSWﬁbﬂbam%§§ﬁaQ§ progt efMgiop odium
famgaate, edmbhﬁ:aﬂldnetganlacsdlsalnnkhereefmomdpota551um

r Iar L¢c .ac rtari c ;
oBBEbbar e aePhe SaholchBuabBp S L ERBaLY, ol oBafly ygrooen
spbpbabdbdi unotitemte, ﬁﬁmdsodadﬁp@artaaué,org#@ﬁ@@é@iuﬁpid

n/HPBEALEr1 @8, acigb d MU HanihGasakhio$yeB aSor a  mixture
ED Egta55|un110 phosphat e, pot assi um hydr ogen

te or sodi um hydrogen sul phate, glutam c acid,
dipic acid, glutamc acid hydrochloride bet ai ne

ngggggggor I ler cﬁcﬂzl)g rf%rnhl?n%r ec?ctm {{ff g:r:ge%lkallne

car bon | OXI form ng corrponent S are a I ne )
Cal I@alllia\*}é”é‘aretaﬁt@ar%m%t%‘% RY d hogerP %Eay b%ﬁé‘?‘é%at?ﬁr in
particular NaHCOj;, NaCO;, KHCO3, KyCO3, sodium glycine

carbonate and mixtures thereof, quite particularly

preferably NaHCO;, KHCO; or a mixture thereof.

In addition to the acid component and the carbon dioxide-
eliminating component the effervescent granule usually
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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particul ar NaHCO3r NaCO3, KHCO3, K2CGO3, sodium glycine
carbonate and m xtures thereof, quite particularly
preferably NaHCO3, KHCO3 or a m xture thereof. 20 In
addition to the acid conponent and the carbon di oxi de-
el imnating conponent the effervescent granule usually
contains further excipients, for exanple binders such
as povidone or nethyl hydr o/propyl cellul oses, in
order to 25 guarantee well-structured effervescing
bodi es that do not formdust. The effervescing bodies
can al so contain neutral excipients which dissolve
smefhctmnmatSn;fsuthnas wisbceo8&P ghluoese, 120r petfelrably

EH'EB' tl%l CQJIJ_a ?yy o Eejﬁta@l’govm%sﬁévesﬁggoas e.qg.

control react|V| fervescing
SP@#U%ett%?UQWQtlrﬁyhﬁhaﬁﬁe cBhAst i $Ueh?s® of R%ﬁ@ltate are

phetmyhatkop andidapaccel enhat e Q@EQ&T@@§htK9ﬂ, tihe (are)
ffervggcent fornulatlons cor (b_ %he i nvention
physi

PEPEPEPARYy ES Lot afn BT Ths Podi-dalFgrts by
watgkpt alreefaqmblly SubRacttant O Sabf am‘ram sbwi tve gl Bper

pgﬁkuePgblzweﬂfﬁger@Bh%ro%gnto e PagdffaééHAaél can Dbe

prefe such as e.g. sodiuml aur
ceptphagd éptguclrrbs@%a@%%‘a% elra%edlp%ﬂ*%u%a%ﬂ? and also
ifUthabkeseThessuntagtantisy, i putaperrérppelenabl ydadsed to
uant | 0l to 0.1 parts by weight,

e%?%?%?%%?y Ogﬁigug% 0.035 parts by weight per part by

wei ght i1 buprofen. The surfactants can be contained

FRPERe bRoEBE tRGl I AR NI EDNENT s I Al Lo PEh al 8O tthEh%an
ef fervescent granules, but preferably are added t 10

C@PF@FUeséEﬁFtﬁPﬁﬁﬁleén FuFﬁﬁ@PHﬁFBthewaFﬁulQFFongater
sboubill aproavi dfspbesilabe e icanwatcant aln swedEitdrer standugars

SELRVQHJiQ@érMQiFhs@E8t$@£§£'are preferred in particular
as they have a high sweetening strength and are thus
particularly suitable for the " preparation of small,
cheaper effervescent tablets. Preferred sweeteners are
aspartame, sodium sacchrinate, sodium cyclamate,
acesulfame K, neohesperidin, sucralose and mixtures of
the named substances. Sweeteners are preferably used in a
gquantity 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 vanilla
flavourings, particularly citrus flavourings such as e.qg.
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 ingredient-containing granules and/or the
effervescent granule can, 1in addition to ibuprofen, also

contain further active ingredients, for example
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sol uble or dispersible in water. In addition to sugars
15 such as sucrose, sweeteners are preferred in
particular as they have a hi gh sweetening strength

and are thus particularly suitable for the

preparation of small, cheaper effervescent tablets.
Preferred sweeteners are aspartane, sodi um

sacchrinate, sodium cycl aneltle,” 20 acesul fane K,
neohesperi din, sucral ose and m xtures of the naned
subst ances. Sweeteners are preferably used in a

guantity of 5 to 100 ng, preferably 10 to 50 ng and
aguibhestpnefesabl y 20t t-on@e sk iper 2@ty d bupriofearedi2ht,
afestented Thavousings A1, PERPCIIUiin; ATERNOL A e amol ,

vani | la flavourings, particularly citrus flavourings
©¥peRtaEaRtY: gPAFEFIOELiF avART N Fl AUBEPHEAGRTAre and
cphpiraabbys usathdtrofa, quaakttiyu0brless phafe AN Nhactive

.preferab | ess_than 75 r. 200 ng i byprofen. . .
RIS TATRY s areprof ol b PRGOS ) ke igpmine
m3Qeabe 100bigmppeafepnbhy 18atlears, ny pdredhy lpriop@nolamine,

pRERYEESREYNES 10 40 gy R&rh 1200 4@, | bupr of epeuliR phedrine
active_ingredi ent-containing granul es and/or_the

hyfrerestefe, of Adet 2 cafs Co TP HUR T1OreRD Tl dten,
also 35 contain further active ingredients, for

TﬁéagEESré%SCQHEi?E%@ﬁﬂk@?épsagkk'BE%%%EEEEXa%Bgﬁﬁable in
I ngr edi ent, antacl ds, anal gesi cs-such as aspirin ofr
thar decrandl 2 degpaet onant spaanacsvihatiyc paefieyably in the

£bhgr edi eRksraBdcenOMphpabtaNs rt BeneRbbiRaktlaguhas! Yacked
.prefe rgd actlve.qﬂ%$ redients are %lphenhzdrantne, P

L BhEBEBRGAI P TS o, 1 orpRe Rt FATRECRAT edPaProten
gphenyepwbpaholamtagns pitenydephye nendiyed demt ogrdeule (a)
aHéeUQPEQP\?Q&é}{icO %ﬁrﬁﬁ@ orige, .cgdei bg, @sLordl .G, agjd ,

and caff el ne. e effervescent ‘fornmul ations are
mh¥EFEFably available in the formof a dosing unit,

particularly preferably in the formof effervescent
Thab!l eL3 9L dri 0kabLg; granubeeaPREKSY granule  (a)  is
characterized by a high solubility and in particular
dissolution rate, with the result that the active
ingredient-containing 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

mm.

Because of these preferred properties the quantity of

effervescing body necessary for the preparation of an
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I n sachets or stickpacks, i.e. an effervescent
i buprofen granule which contains the
active-ingredient granule (a) 15 and effervescent
granule (b) e.g. inthe formof a mxture. The active
i ngredi ent-containing granule (a) is characterized by
a high solubility and in particular 20 dissolution
rate, with the result that ltthe active
i ngredi ent-containing granule and the effervescent
granul e dissolve at practically the sane tinme. The
dissolution tine is clearly reduced conpared wth
efrfanuéeseni t habllaggeriedodivisal utri on. tdhe diisadiaHd | @an be
sﬁgggagé'gil%h%e %%%9 nggeglgﬂklgonég% f&%%égﬁpukg%lets
I'sS” preferably 5 to 20 seconds, particularly
cpneber abkepasetdowhishseedods l&s¢ ddiare par td cup a@| gose of

2@befm°q{ abb¥pBo£n 12 buteCREdsSy t b 1dis 4 he1basult dhadothe in
nul e scgrcely %gaches t he bottgﬁ1of t he
[

ra
W%E%%uﬁ%ﬁhn A¥BNt i ReFASTRE 3P DET t PG SIS2e0bf Hife small
qgaanite it peeferabsyindg bheyr ange ifr gpafiilcdlmA. 2bdium
ti re bl I e c e

R T e T e
agteesiobei mllsddyhaer egsaracdamt aie prephe ativer ofitgh an
ad2iveffggrvescent 4abhett dissadon ngy iibdpAdEch M nut es

can be substantially reduced. For exanple

ef fervescent tablets can be prepared which weigh |ess
Thbhandils$outivra doge obf 260anglebupiof emasduted with a

aRSYEThheLgss ngé‘%%gi SfSQ!t:ESr&Dn waggr apfehave,dopean

g easant taste because 0 e smafl  quantity of .
PRpFBeGeRerhy- bd@y ahdlf n th&r t$eutatiddParf iRy didiges 1s
usadbonagicithesoenfienepsaentli abielvstareaal sOtemperature

cG ssi bl e _whi ch have an acce t@%!e Laste even mﬁthfa h
C>gct ;%ve (:”ongjjrseoplOeun]ieQ‘(?qlu%alrrlfcljt3‘71 o‘feps(ﬁ) gy |%up():rogf éarrf.tsloo Bne
vessel are stirred 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 1is

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. Effervescent 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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The dissolution rate of granules is neasured with a

di ssol ution apparatus according to the European

Phar nacopoei a. For this the so-called paddle nethod is
used in which 500 mM dem neralized water at a
tenperature 15 of 20 Cis poured into a vessel. The
contents of the vessel are stirred at a speed of 100
revol utions per mninute, andB =0 g of the granule to
be measured is added. Effervescent tablets nust,
according to their nonograph 20 in all the

phar macopoei as, dissolve practically on their own

Wi t hoo® s¢iibupgofdinus tU0E Oeftfeer Ve@Cemy, compdrenbly 1300
al so, serves to ensure that ,apy f.ornmed sediment is

di ssol ved by a suffrcrently strogg CO2 formation. 25
The formul ati on according to the invention preferably

cont 29 MSm@ 0ok r 866h 1Y iZogr fen3 foeasyy edragekbbey 2400
acid) per dosing unit. Eff A escent tablets

preferably contain 200t 466 °3r 860 ng i buprof en,
sachets or stickpacks 200, 400, 600 or 800 ny

| bupg 96 eny prSu;Silgﬁ?f&Q un'3to 03%d 46 73 Seg?taferablﬁaBSOO

ef fervescent t ets the osrng units erably
a total weight of 1000 tt® B56§ g -per 200 Ny
i buprofen (neasured as free acid). Preferred t ot al

i gh a dosin unlt are accordingly: 35 = | -
T8 O A Bt A= 6007 P 1800 e b BTLTRRI S 1360°°
pref¢4801 yy;cofd imy ¢bmp¢©ﬂenof2@00x10530801ng by weight,

pQE%E@G@QLYymee'}atbeZSQO NG5 6Q02Ng, 4 oupr %fl\[enwem of
preferably 3500 to 3900 ng. 10 Th
bﬁarﬁuFarpaﬁengecararn@Stalrﬁél.HveﬁPHSH gpgponate 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
quantities 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 contain a total of 3 to 5 parts by weight,

particularly preferably 3.5 to 4.2 parts by wei ght of

basi ¢ conmponents such as al kali hydrogen carbonate and

in particular sodium hydrogen carbonate per part by

wei ght 15 i buprofen. The formnul ati ons according to

the invention also preferably contain 1 to 2 parts by

wei ght, particularly preféfably 1.4 to 1.8 parts by

wei ght acid conponents 20 such as citric acid and/or

nonosodi um citrate per part by weight ibuprofen. In

the case of effervescent tablets, effervescent granule
tifd) candonactiveifiagpadisentlgyandiseolapdarie prief evabey and
haS &tk i dred T &4 ALY Chd)zf ol sbdy 422tRarts by weight

effervescent granule (b), particularly preferably 2.1

to 2.6 parts by weight effervescent granule (b) per 1
Tipar Eobyudet gbhs aeldoreriinagriesdi ené ghartlte oha)thdd dbeéfer

for Iatlon ontaln he |nd| nts |n
fro nfi'tles < suc VFﬁgfn%he Yea qFan%IEEQ virtue

06btla¢mdpab1yl<dulls@olml@m ‘Fﬁl@l’l‘domfhgd@ﬁlmgl nngoobm also
bwataersb%ten@thlpf, et dd 7. RonPEgLE atw isaagyn taste.

articul ar 5to .3 and quite particul ar
‘g?%‘?‘é%vbl yt%ee forgu at\}vnoflﬁ t i %su?‘?m%%‘ie]t%e clear
ssbhtidron 44t el v ltde drongue because of - 14 the
carbon di oxi de physically dissolved in the water and
has neither a salty nor a soapy taste. The
If oichel atd vhs cdccdrdimP o ghentheentihoeht hasedidgdered 5in

sd£108m Knowh e&e&wés@}e@; f@rﬁ@w@&a@aﬁtpoto@nl Mgm;‘rvescent
¥t 0 Sh 687 By 3 CeCamI S DAt el iont S8 fytore"
ingoapierntasigeanuler ebver withe ﬁhﬂrnﬂe&mdanst@abduﬂee named
2GPaplgiely clear  solutions.pfter digss@hulyon. 30inkabie
granules preferably 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



10

15

20

25

30

In the case of drinkable granules which are packed in
sachets or stickpacks, the quantity of effervescent
granul e (b) can be further reduced vis-a-vis the
active- ingredient granule (a) with the result that
t he named 15 advantages are particularly pronounced.
Dri nkabl e granules preferably have a total weight of
500 to 950 ng per 200 ng ilyuprof en (neasured as free
acid) per dosing wunit. Preferred total weights for a
» dosing unit of drinkable ibuprofen granule are
accordingly: 20 200 ng i buprofen: 500 to 950 ng,
w¢ﬂgﬁerabEyr55@cemt g@annge 409 ngprblpreben: 0L@00cd 01.25

a1lgupro enggﬁégga Eﬁ%&ggcgg&t f% %g i7goqxﬁg PREs by

wergg h 3R GOV it 1 PRt kﬁ&ﬁ1g€ﬁﬂﬂi 800 my, preferably
2300 to 3200 ng. In the case of dri nkabl e granul es,
t he g uantlggératio act.i vefl redi ent_granul es %a% o

f
Tho Pierve ‘H%“%r&ﬁ& £&5135 )5t Y EFHbTYO i 88 FAS
nikbe esaafbabienel. £coohi€apardrodnss fidr Weeghtteparation

offéffélgéggaéngrf%fowa famufg@pwso ﬁntes;e%la% core

y wel ervescent granule (b) per part by
itdtet a@bméemﬁ@?emfenichgﬁa ¥qh) 155 ghersljss Which
m&]@éi_ml }B@Téh@l@ashé Qipl@eahavéﬁbh?ﬂﬂltslrL]al:SQvéﬁs;Lﬁﬁkef the
.ava e. ecqQnom.c ro or the preparatian
1 G7SLvFE v aBlRRE R AR iiont f SR A T oS RCRBLE, Bpnute
even eunadé r t fueododti evemamtdigfidnd s obj ect is a process
whi ch makes possible the rapid and econom ca

conversion of the 10 insol uble ibuprofen into a hi
AGaPEF LRG| ubPe drifhul &nVEDERCINdé Spr otfuictTon 1rgre Dede-

c6bditi®fns. 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 basic
excipient while adding an organic solvent. Particularly
suitable organic solvents are 1isopropanol, ethanol,
acetone and mixtures thereof, quite particularly
isopropanol. The organic solvent 1is 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
completely when intensively mixed with the basic
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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According to the invention the active ingredient-

containing granule (a) is preferably prepared by 15

intensively mxing i buprofen in the formof its free

acid with one or nore basic excipients (base 1)

wi t hout adding water. The ibuprofen is preferably

m xed with the basic 20 excipient while addi ng an

organi c solvent. Particularléy - suitable organic

solvents are isopropanol, ethanol, acetone and

m xtures thereof, quite particularly isopropanol. The

organic solvent is preferably used in a quantity of O
°tp 16hahgifg pactwptetaryy pnederabl #1iGhdyt owdbed-wblulle
.an e tic y preferably 0.8 to 1.5 wt.- %
l?%? ??%% £ ﬁ %%§¥% wei ght of the reaction m xture.
To accelerate the reaction the m xture can be heat ed,

Iprefefabbyaﬁple t@averﬁgurebuarbhenrangeoofkéo betB@sium

C.. 30 It whol |y surpris i bupr of en

CTERSRRtS omn) B0 oIS FREBRERLEl VT B 5 1 B SR oBanol
(basi &) exaiepi ﬁlﬂdeWleitif]OLttodIﬂ']etaﬂthtBODref ivat er . sAfiteble
m?%gﬁﬁgv@ssgfrytﬁgal&o%%%%tlgﬁggréy&ﬂyx¥ﬂgé%E¥gv?@tto 50

xture " heats through i reaction he _
‘Gpprékhino epprseximagely @RanBiRgtesnpl Ehel yPrafech is
lnigh£Y1yaﬁe&d§9yueheougbe@totﬁa pabteBbXtHEEthkh tBanges

exanpl e 360 kg 1 bupr of 270 5
R PDBhat e 7o M S olr SRRE: deri and e KBS opgReming
stOcBy%) oarelobxed atitsoodlvenpelature Pmrarsaingblbe the
g%éwsnvg%%%'eedtshelrprQQHF& tenper atf el isgpitd A9 tQken

hi n apprOX|nate m nut es, The_  product is
EFamt itAPI P thEwasr W”Pﬁ%ﬁﬁbh%®¥e¥héPBF%%e@ét%%ﬂ fHeffinutes,
tENangessdO1ved 0 quarer yrdt ey ani e wdtddoutwitddn  a  few

n1xt re_becom n tick i N ity.
SSurp pr .Ss‘?”ﬁ§| @ro?%cegrgeac ng%e%gf Cgl sgllsnggsg'y\@dﬂrls't at e.
If a sanple is taken

If a vacuum granulator is wused for this 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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fromthe stirred m xture after approximtely 40

m nutes, this dissolves quantitatively in water

within a few 15 seconds and produces a conpletely

clear solution. If a vacuumgranul ator is used for

this process, the isopropanol used can be very

largely renoved within under 5 mnutes as a result of

t he product heat and the vdduum 20 Thus the whol e

process for converting 360 kg i buprofen (sufficient

for 1.8 mllion effervescent tablets with 200 nygy

i buprofen) is over in less than 45 m nutes. Even 600
m&ghy bypi odreinepn be peactedlandatkakid carbesstéhasubb as
smﬁflyte Thg %Qeggldo ott@%51%§10téa% Q{Edce' narpciarr'hiQHuPés of
The"25%¢ It ECSUrse of Teac
t@ﬁ$©re@bee®m@e%nd are conpletely unexpected.

Wat er - sol ubl e basic subst ances which have a pH > 11.0

in 0.1 nolar aqueous solution are suitable_as

ThY BRai i BRELPOAGS S5C PEPEFESLE BESHa Byd) DRERLLEY of
O(baseo 1)2 ame1t,r i paedssebiyphdbsphate, Irﬁsmdﬂunand quite

pPRPSPIBLS. 1111 POLassi N Gyl alfs st QU UMLEH! FBEE mo1
correspondi’ng so un1sa ts, the potassi n1ang
l?@@I@ﬁ?nsaM@@r@ﬂnmaﬂﬁ4ﬁ§1QWﬁQQﬂ$a%ﬂ%ﬂ%u?ﬁﬁ%ﬁdeXClplentS

aﬂayswr@glc@ﬁlalm 5rhﬁ£tﬂﬂ1ﬁ§§ owams:ocamfmasorswlmlas; and
ucan1ne) n partlc

SF BRI SUCh R Forred.
ng %F?u@a? B %i%%n%uc &% sSEUR: égﬁbna?% an8re erre
Ppo&assumnandrbodahe and tei, xsuces asf fdathesamilsstiiOssand

N2,cdle %@%' r%%%&ebQQtas@aelﬁrefﬁgagkyrgeeg 'R asNa of 1

quan nol , preferably
anfl qﬁ?te prefefaﬂﬂﬁﬁﬁﬁ?99¥y 1.325 ol0- @55|5°ex&|p|enp 1,
p@ﬁtlaﬁlarlpupf@f@ﬂabM@eIejn)nniaSS|un}conta|n|ng basi c
excipients and particularly m xtures of
sodi um cont ai ni ng and 10 potassi um contai ni ng basic
Pagxtiphearby arkr pFefeqd edas impt &3Siipheatd sedfunPSapresgium

c8UBEBnasef ahaexaRhe K2CGM Pdhssium 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 Dbasic
excipients (base 1). Further basic excipients are
preferably used in a quantity 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, in
all cases particles with a minimum average particle size
of 0.025 mm and particularly 0.05 mm are preferred. The

average particle size 1s ascertained according to DIN
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Na2CO3, are preferably used in a nolar ratio (K : Na)
of 1 0to 1l 1, preferably 1 0.02 to 1 0.1,
particularly preferably 1 : 0.05. 15 Particularly
preferred basic excipients are potassium carbonate
and m xtures of potassium carbonate and sodi um
carbonate. In addition to these basic excipients
further basic excipients é8n-al so be added, which are
preferably 20 selected fromthe group of the
above-naned basic excipients (base 1). Further basic
excipients are preferably used in a quantity of 0 to
6@L 45 nol . ©f fhem haeeHotdhaRagwaati+$yeolibasBennet (RRSB)

CEXSA PLSALE @ D82 BTy Rer ) dibuprofen. 25

e average particle size of the ibuprofen and of the
al kal i ne .exci pi ents should not be greater than 0.18

THEN 1b@ﬂ5ﬁ<ﬁﬁé1@bk¥a6@§ great ehet hans i 12Gnpanencs quib®se 1)
$art|cula ferab not reater. than O 1

At
cd¥aBE @6% aFPrP Snéift st paﬂ¥|0|pa$?Lgm%ﬁture
wmimhreaumtmmnssh©m¢d bQU§n®¢¢@r s$hhn 0aRd nhheForeaction

pf&ﬁ?@@s (HasceOStZ 'Bf a!:fiec%%lcparéd @vﬁld’\" th @nd where
m ni num aver age partlcle size of 25 mm and

apREPR T e | §X O BSeFmPhr &N ﬁr@@é@réd W @9ipagRotassium
cPpdnfl® Siszephsiascaitpiuirll accop@bngfé® RlNakSium and

66145, i m_t he _Rosi n- Ra +Sp I| e et
P ?ﬁéiﬁumcuréfcﬁﬁ%l CﬁoggnﬁéFsg?Es II%% |ﬁ£?% @n It is
cdmmﬂebﬁbyonMBXEﬁﬁn%ﬁvwtmﬁtheu®@%¥c bbﬁpodﬁé?g}b?@as@lld

ré&ctﬁbﬁcggﬂﬁﬁﬁiggsthEh%rEQ%H§E|%& Qﬁuﬁnlb£§f6¥€&*§ﬁ£tof
m xture. which contains t rofen salt. and th

theacPPBhC pPEFdeL ePhasd"F)PUF t5é Fasi ™ %%Hﬁbunﬂ“ﬁ anfhe
mybhet el a BpEtHyd abecexpasses obyt hehdaseormatlhen wvsi ngalt

<POLaZe Un corbonate fs hasheicomauid.l | bueteleRs.  an
pot assi um anc
extremely intimate, very homogeneous mixture between 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
ihgredient—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 pm, in
particular approx. 30 um and can give the granules a

honeycomb-1like 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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10 pot assi um hydrogen carbonate forns as base 2. It is
conpl etely unexpected that under the described mld
reaction conditions the crystals of the ibuprofen and
of the basic excipient through-react totally into the
nol ecul ar state acconpanied by the formati on of salt
15 without a solution or a nelt visibly occurring. An
extrenmely intimte, very-hd%ogeneous m xture between
the ibuprofen salt and the basic excipient forns,
wherein mxtures which contain ibuprofen-potassium
and potassium hydrogen carbonate are quite
tipari¢ cal ashya pied err eche Bof he 20e benpogassulien sahisois a
qeouprofen and the potgassium.,hydrogen carbopate fgrmedy,
Qe VEry WS sol Ubl e in watér  and contribute to the
ehigrventemt | | ipurrefehe EXFReh®lionhi ghcapsdbrati bRt  he
ih 8t Phnthgnact kye i RgeediseorG@NhailR NY owdr asWl eof  the
according to the invention., The active 25

rehigh et et LNt ity ¥ can al so have smal |
voids which presumably result fromthe inclusion of

CX2. ,These,_ voids i ANe r a 1
GRSk P QBT LA RaloAC, SXATRLE 1fyhcess
agrandlies &0 hbheydaventilea sér gdeivge 30f| P Sjwp and

sbound thaicduripg therprepasati on @ixtdigsobyti pBraksium
the effervescent farnulatian the hydrogen e%arbonat
a

d .
CRRPPAALRI y 2BINNEAEE T 0 THEPTHULT of en®salt® Sl nbst Basic
exofpl etel y Aduppuessesh¢ he buprerfse-sedétinoncresnidsing from

tﬁgs%toﬁﬂt%énb‘i@f of &1y iQf, t e, BGhiVE- 1:ngr edient,sal t sWitB1e
e acid contained in the effervescent granule.
thrais the POIRRHISTY esThirs 62 o e 1 ldar S o 8bF ULPEREGECR

s%b@ pikenvescest bbupieéen foneul atiddnsoaccoedi ag sokll
e . lpvention and for_ the surprisi y f

q%arrltéﬁgh P%gaefsfoéjrl\%nsé:é)n S0l u?}aosf}.% 24P RLLOT chhE che
resultant ibuprofen sodium acts as a binder because of
its adhesiveness and improves the processibility of the

active-ingredient granule.

Moreover, in 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 -

o)

°C and approx. 20 % relative humidity the granule 1is
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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According to a preferred enbodi nent of the process

according to the invention a m xture of potassium and

sodiumsalts, in particular a m xture of potassium 10

car bonat e and sodi um carbonate, is used as basic

exci pi ent. Al though the ibuprofen-sodiumresulting

from the addition of sodiumcarbonate is | ess well

soluble than the potassi-umOsalt, a very well sol uble

I buprofen- salt mxture is obtained. The addition of a

small 15 quantity of a sodi um conpound has the

advantage that the resultant ibuprofen sodium acts as
dds b nderobecatse ©f et eadhesé yehessi and aindpr aves tye a

rocessi |I|ty of t.h active-ingredi ent granule. 20

Sﬁ%fﬁ&béF? %sgﬁce of water, anhydrous

i bupr of en- sodlun1forns whi ch, because of its tendency
THO Q@E@E‘ c&R{@ﬁUaBQ “9ﬁgSgE9n§@§0UQs“@Beﬁjﬁﬂdlb|Qﬁ? all

water pulled in for exanple b @hﬁ start
p%%%%?%%céélthForﬁ%QH?r1§ﬁﬁﬁl < qUa tWF|e§'a088ﬁﬁéﬁPé8rly

pbyféhepT@rratd.f oft j4profhieng2anatdi um difiydeatee dried

hus it acts a n.int al n

lprogugFFSﬁyconglf?%ﬁg gﬁg%oﬁ§$§£¥8§ tﬁewg&gggaééﬁﬁ%ﬂF of
<09.%ef ¥ervesendt inalpaatts cwofl agpph-ade. 2o t% 2% necqpgery to

g@PPEOXee 20 20 1 ehatriivg cRum dityrbbe gravudi@itss;, of  the

suff|C|entIy st abl e and absaorbs only insignificant 30
e GERRYFEFAL of eI F 10 ¢ hd %= TS tgr Bul @ APSfar 8T

séVierdhe yastwimgranuhettor reen bﬂm&cr@awedcam@onlxedOdee
d&@éf ﬁﬁ%ngroql hThe %QgP%%genwﬁéht n@ﬁéur%%fervescent
pr epar e accor i nvention are
gémmh%teﬁ%@bwda@%%fp%tﬂbeltrhéwmﬂﬁrg#% stress.
di ssolution rate by better pressibility and al so by a
GsnaIJu tende cy to sthk Thetmager conteng ?f the_q
P ahut 2 o |fe 8f afP"“5"pos&ibl e i n fhe range
pﬁrbn¢&l@r5ym5u1@@bbgrfpcupéﬁpyvescent formulations which

aré packaged .in packs with a desiccant, for example in

are

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

water 1is used during the preparation of the active
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preferably < 0.25 wt.-% The granule is therefore

dried if necessary following the reaction. A water
content of < 0.5 w.-%and in particular 0.25 wt.-%

IS necessary to guarantee a sufficient storage
stability of the 10 effervescent fornul ations. These
must be stable over several years and nust not show
any carbon di oxi de develophent through reaction with
the effervescent granule if exposed to short-term
tenperature stress. 15 Granules with a water content

of <0.5wm.-%are particularly suitable for
ipffedvescentnfarmuat i opsamhieh ake pdok&ged i nppadtksn,
@%5gn§6€3563§9n5nd59rpgééﬁpkgohnc0539€§oﬂ%t? atﬂeyp@@ kg

en_using e [ster packs or
SFﬁéemaﬂérQﬁﬁﬁeﬁﬁ %%%UPHeP?QCBeHQNW?§E¥ Ble weeagfiqpe of

iphgyentn omﬂih t h&@r@@dﬂaitle@n @Bﬁwatr%tl pressert | ahiffermly.
e cour (0] the reaction Ther e aSI

AL e P Rbe b R 50N, b iomre fefan e, i more

babpupr chehoaeitd, a2sogpehias éw. tW&}fan@athmiof alyslgogen

c99$§§§£én1DMdEQQGBreQéﬁanéEerBQrSQd&%HE@X@BOQQBO takes
carbonafe, are preferably not used. Bicarbonates have

P{RES adt £ onETe diRiR alteRfe-Y t A 1dur ihyg Tomenr egaEPeRate
aptbhpaniagi 8y itheaddidniadiidro ofat&rbocatboRide0oxicd®rding
algg fgr ...30 The dryggq%o gp rous granules is
0s

ow1n react : .
énérgy-intensive and 0 achi eve a water

content of less than 0.5 wt.-% nore than 20 hours are
requi red under production  conditions for a 500-k
n1xtﬁ?%PEVQW“uhd&ﬁcbacuun%QHEﬁO§%“mB?E?S?§u%sEdK%ébing
t he g@g&aratlon of the active 21 _

i ngr tt dénpgiodieng gr 4RWPE O LANTBPEREF 1PMotl €Ay + H20
recogni zed only under production conditions on the

500-kg scale, is that in the presence of water the
TheaceXorntof 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 1level 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 water and carbon dioxide,
whereupon the above problems are further intensified. -The
water present, which diséolves the carbonates and the
hydrogen carbonates wused, 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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i buprofen with carbonates does not proceed uniformy.

5 Al though the ibuprofen reacts preferably with the
nore basic carbonate acconpani ed by the formati on of
hydrogen carbonate, in the presence of water a
reaction also takes place with the nore weakly basic
hydr ogen carbonate acconpanied by the formation of

car bon di oxi de according- 2% to the follow ng reaction
di agram | buprofen + K2CO3 -+ i buprof en-potassium +
KHCO3 KHCO3 + i buprofen -+ ibuprofen-potassium+ CO2

+ H20 15 The extent of these reactions depends on the
ingxedgenntemsidnindegtrenpéeratwirteh ofint leectpirodudthgaadient
c8$?§f§t PRLRRRLErs gyl capgt hyg,be %O”t(rr%'l!a“égv%”' YedM tRhe
difficulty under production conditions, with the _
theapeticahat Vabirr eprodidiol e Nhdssesmsfl lnndd Ldeeapce  1is
pF8SumZPL ¢ 0EPOSed i 190 e emeiot hat by Musinm low,analywgler of

ordi n to the found |le

and. re- adjusted ac ly el, of
A0t vEia b SoF ff FHRECHF)! o PRNALARt FORAFTy IHaHRT the
pdo¢éssulanddpr tdeshatl tdratcesddiarmomy dobgehecagizonalte by
dB 1 £89% it aEbRobRenHECARAse heka .t eAperatiiig Ohi1y no
_approxi matel y 80 C 25 acconpani ed by the formation of
ijgtedsand tarhén GPBLPREr2tWABYr eRportitthe i&yEF&Len takes
pﬁf‘@@{]egs arsle ﬁdjrm@hetoh@twédif'tadt;ﬂﬁﬁ t\mﬁtgﬁuﬁm tof a
e i.ssol ves .t he .carbgnates_and. t ydr.ogen
o d o SRS B B readr i Ty e B e sbapate
reasos ubkethn wdteer , ihaarat ol eandspbasiedi | iuy 80 popton
atBbip DEDEY T BYr .the AEEPRENE NG T Bt N d VRN | ODrbdnd@S. The
found, on the other hand, that the reactlé)n procgeds,
LFRpFbofici BPY SR SEh& NSRS of Swatdkte eV oh PReduction
c60@i kgossal efandyanoget i va rdnatrgr edi eht -icomntraiflinngdoes
a | an ti [ Len c e _
"Sha 16 Brrerarfve aothe el hEorery £ar Y ooy e Bt
ipgsefi’nt TRPRCSMBF 2t HPR T eF@ihRed | Shereby do no

the reaction and drying preferably @ proceed at

occur. As

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 1s preferably
carried out in a vacuum granulator, compactor, fluid-bed

reactor or extruder.

When using organic solvents the wuse of a vacuum
grénulator is particularly 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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presumably caused by the reaction to form 002 and
water of 5 small quantities of hydrogen carbonates
formed during the process and/or a snal
concentration of the granule by drying the conponents
used undried. As practically no increase in the
concentration of the ibuprofen takes place, it is to
be concluded that, to the Sdrprise of a 10 person
skilled in the art practically only carbonate reacts
with the ibuprofen and takes up a proton acconpanied
by the formation of hydrogen carbonate. The reaction,
Caotrsesr ek whenf Wwat@rbéd addesctusder peoducekbnuders are

pf@f@f&ﬂﬂp usgtj hﬁ’é}ij_f Ogﬁ@ C@E@”%h@%m\é"lt rédthlofﬂhlcg}?sof

15 not take place, and fluctuating, non-reproducib
thet ﬂvéprpﬁapemMO%nE@hv%‘fr oRSec AlisEe ¥ her éﬁﬁea’élally

cOd i OCO . oS idupe Jfeact Ao aaéldrwxu;gyéﬁuyeuﬂg heated
tCgroceed at ratures be QW k) the_t her

CRERROE i Bh OF For REA" S5t uiihy BF bbon™dar bhRste FRES®
cOORL areh svat ®r b@tglhsosmze) ext| udedroThe pPoceks can be

c&?&@f@é@g Lochbg I@ve%&.@, cafhdie capri s@t%te 1h6r§8¥ent
sui tabl e n1X|%9 vessel . The mxing is preferably

gEapiled ot SR P AGRING Sl ator, conpact or,
fluid-bed 25 reactor or extruder When using organic

13Ol ¥ENL 3L hesu L3810en né‘ ¥§88“<|%n9£§%‘%§t oL Escoggaﬁ}:nor the

partlcu?arl van ular a CUL _
M g a® or llvmpcﬁfem naa@dthe onam@dt hAbkdéiheesxfbpigots is

s@i%ﬁ@ﬂyth@oﬁ@ﬂ@@@@ntﬁet@ééﬁ pf@M|d§§119r t@ﬁe resulting
OSS] Uantltles

FOElTRehES® Vi cAUBPACHgBl Jeoarat g £Ott 'S nesrEFoR™
a@@ntb@ar:ertwmm nsa dew maedsesyi.n a vacuum
granul ator. - 23 Conpactors, fluid-bed reactors or

extruders are preferably used for the pure therm
SYBPEbFHFShY i ohh®f thﬁﬁ@a#baﬁﬁgﬁéﬁ%%o‘me sb}P\’/l%ﬁ?fe‘Thiélth
thd Xhdkhed esSeira | ¥xcipients 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 is
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




10

15

20

25

30

35

consi sting of ibuprofen and basic excipients, is
heated 5 to approx. 50 C acconpani ed by stirring.
Under these conditions a batch size of approx. 500 kg
can be converted within 2 hours into an
active-ingredient granule well soluble in water. 10
In the case of solvent-free conversion in a conpactor
the mxture of ibuprofen @dd-the named al kal i ne
excipients is strongly conpacted between two rolls.
The resulting reaction heat is sufficient to carry
out the reaction, additional heating is not
efﬁg@@ﬁﬁrymaﬁérﬁgxﬁrbéh@géylythﬁakheaﬁalateawékmngmédient
e ibu named al kal in Ci
C%?E%n?agg iﬁgcgﬂg 569 U|d|§5 b $ﬁ8éucgtgghiegg@ure
eheates tapporo 7 C Wy a h@rfr&rldce§§ae§|trlor120O}ﬁccbb/élrﬁgen

cLPpaniurLher; Hre£€£IFd VAELAPLrtbe Sobugpbréfielmust be
reaction can e carried out in an extruder. In this

cgmeetedi hupRSf ehnanBRBFkaF 4B k@i pFBRtsCarg of Sodium
hdgedgah elos rgpesede it ehapmext Medempby indans ofespite the

t [ t 2
h?ggé%gg?gc %%nytogeé?%%n?% éh?g?%gg ﬁ&QLgsrgggtgbﬁeQakes
plader tde ocodidi &i msrmelﬁ:lm@éd spel dw. eﬂ'h%méegr?é]ﬂ swafer

cBH@eﬁ%tE@d%%e|%QMP&H@&WM%ﬂéFyéyﬂﬂb udod g, t ekesnhpl ac@er
are heated to 60 to 100 C. The adjoining segnents of

ofhB-exttudér are cooled with the 30 result that the
conposi tion advantageously | eaves the extruder as

G%g%ﬂ lar 8ko%%du%gvgro%%%ﬁlatJ% f?ur@hl have a
t he

a consequence 0 her
hpeﬁpeprabuleka |S trHucEd teh e F AR hﬁec@ﬁﬁaér? orP%f eGdIgHPn -

shydr ogen; gar bonatgcandpaktieathic0p ofslygiwgen for  the

p%§%582$%§n3352g£9n ngg(5§§h§9n optlonally t ake pl ace

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) 1is prepared in a separate
step, preferably in a vacuum granulator. An acid
component is mixed with a carbon dioxide-forming
component and optionally further 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
CO,-forming 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

dissolved 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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extruded material generally has an active-ingredi ent
content of 101.5 to 102.5 % Once the product
tenperature exceeds approx. 65 C a small reaction of
hydrogen carbonates with still unconverted i buprofen
must be 5 expected, and in particular in the case of
sodi um hydrogen carbonate a thermal deconposition.
Despite the higher reactdi &b tenperature this
secondary reaction takes place to only a surprisingly
smal | extent. The water content of the extruded
material is usually of the order 10 of 0.5 wm.-%
c@iﬁ@ﬂitﬁ@n%ﬁl\ﬁli cbrhave sirEldrwesicds tantkarhilch hBves acan e.g.
oney 0 li.ke structure can b NI
t&eh S%anules a?@oﬁéétfgu %3 %Qﬁlﬁggﬁggfor Sﬁﬂj' gg@er
splepbe at conroft dﬁKthbléngraﬁﬁﬂ@§lVEﬂy ackeeely soluble

mbH@E &4 &Rt -t A NI Ngh@r apukeoh st BN FAXed ﬁ“tﬂheanac1d

ef fervescent granul e and then referagl ack %
C%%E%%%%toﬁﬂ¥&.Ekﬁack%h%rréﬁﬁﬁﬁaggéd Po f 3 Féﬁgsce“t
g2éndhe ehheralescean goannbeléb)bystmmemmyxtam aize e.g.

o§69§ratetr§tce iR EHELARI Y 1D atﬁ’@cgé@?argﬁ%‘é‘y{%r?otlfﬁ@ of

'S m xe mntH ox1 de %
th@nﬁéﬁéﬁveaﬁénéptﬁa@i@lqsy ¥ur cReErekErpi 8ptts AN 2%La the

r@QQtHy@% ofher pbovs-maned ArRf epbad, adut campenents the
carbon di oxi de-form ng conponents are preferably
qﬁ%%ﬁltyTﬂ%eﬁuantltles of acid conponents and the

quantities of C02-formng constituents are fixed in a

Fﬁn%%%v%nﬂg%e%p é§°@x§KFh%ﬁgs'%r%hec@§Eo§¥§Pl§h§Eed

e resulting 30 e? ervescen ormul ati on_produces the
WH%@lPéapﬁFﬂvﬂeﬁhedP§§8Fv§aC?ﬂtmﬁFéPUl%§pngoﬁrgﬁFlFeat a

réfct Dén A t&@RNCOIH& Ohclihe de@ednatitt yad thhe CO,- formlng
efferve§0|n$ bod |n nown, nenner, byc§eIe0t|

ad l t p
SFEPRATEF - SOTUDI & And Tess wel I°Water - solﬁgle érd ° ton
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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i! - 25 constituents for the effervescent granule.
This can e.g. take place in proven manner by mxing a
wel |l water- soluble citric acid and relatively poorly
sol uble nonosodiumcitrate. The dissolution rate of
the acid 5 conmponent and thus the reactivity of the
ef fervescent granule can also be controlled by the
crystal size e.g. of the d@ric acid. Naturally, the
deconposition tine of the effervescent tablets is
controlled not only via the reactivity of the
ef fervesci ng body, but also via the 10 quantity used.
% The abbdfervaseenf unirhenulexci pientrsmaiedeust byrappltyonally
24588 + When. PEERA! | g, ¢ effervescent granules. In
order that a reaction between the acid conponent and
the C02-form ng 15 conponent does not already occur
THYI | Gy taNH atisOnexpBhihed e st bblent sppf ridiths of
effgrvescent nule must be granulated with organic
TRPIERTR" §ﬁ§ﬂ%% ethanol and i sopropanol or only
very small quantltles of water nay be added which are
to be renoved again as quickly as 20 possible fromthe
danpened effervescent hody granules e.g. by applying
a vacuum As al r caBPPRSiRrPEc8XaBRLE®02-f or ni ng
conponents in particular sodlun1hydrogen car bonat e,

gale ted\M ggpg¥3the a0|9 ng§tl g;%fegtggggngxng

ess%n?lally Ci 53¢ ™ nd foncsod
form an effermasﬂeﬁhabodyw1¥heuuﬂﬁécosﬂﬂmé¥ér aditd 0afd2)

basi ¢ conmponenis-dnfardlex Bif trddRitidny ivdualslbpropancl
the final m xture. For exanple, small quantities of

an acid and/or a C02-form ng conponent 30 can al so be
3a0dded tiduadjofen tdieclpHaof avheayesulrkiing ofefd 0 ¥esmence 70

k§ObUELSD: B £A-BERELEr Ayl NG, EIIRAINASCON 1y SACHL B8 mn,
i nal m xture. nane quan It1es of
9 kg sodium carbonate w1th 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 wéter—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 isopropanol).
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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C02-form ng conponents and acid constituents are

present at the level of 60 to 100 wt.-% preferably

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

remai nder is optionally added to the final m xture.

The invention is explained further bel ow by neans of

5 enbodi nent exanpl es. Enbodi nent exanpl es 10 Exanpl e

1: Preparation of an ibuprcfemcontaining granule

wi th K2C03/ Na2CO3 (1:0.042) acconpani ed by the

addi ti on of isopropanol 360 kg ibuprofen with an

average grain of 0.075 mm 270 15 kg potassi um
Toaplbepatre wi tdvaarseavertage gffeal ngodn@l H9suhyrabBe kg.g. for
u§0k HTy 6BLDRDAE oulEN 38 3YELAGRLUEALALRL BolOolRYing in
were poured into a 400-Titre vacuum granu at of “and
SAFREHES oY appt 6XPAGKH nkhes. Mt Skl | $G5r opedvtlaerd by
spphayed ifuroMdhi RsdPropbaNbeS W ashwayBdSiAMquantity of

i ngl e-conmponent 20 nozz] es. The product was :
LH5ATH nitdus| 3 51 55%d oWbFeR  Pdrffer SO Hhut8eving  the
raheteingt heapsedugtraneipematsursesrdarcrceased them 22ied to
# Loy of 1 Ry od LerRynedycorgtagthy
tpgv\ngé%y g{jﬂi %ggstglnrrglg% gndyg%aﬁgggﬁbw tﬁi n 40 m nutsgson
drit 89 a o nePP¥e%e- OI-Swi hgWdFarfREF Aki t h2 25 MR U&EEr ageer @
1g6ai Bnolirgppgoxs Q. 082mMn aBpkeplesentmahuves .sanpl avekrage

the grapule dissolved clear jn water within_ seconds, .
SRS CotberSlon BPTLNG AR ol £ry ‘661 UAY  Pbugegres®ize

- diatoikhuhighl yewaten-Gol @ 1 Bprofen- pot assi um sal t

m xture was over. A vacuumwas then applied for 5 30

m put es, the product tenperature dropped to 35-40 C
lahd ™Phe AfoddOnPF YT ngPRRN K 65 5P94 ¢ 28 SWRt FaFpynate and
sbaophopaBdnatelhiwasgr asedi e rean aheeadyl beibigathfleadm, the

epar e eff es apl ets., |.f .t dryi ng..tinme S
r%)&t?gndeod@t og% mppﬁ%]%aessst',ﬁgrl ﬁtogistsalc?nm ra/i %2 ofgcqéesss%\ﬁzﬁm
conbaiphng hepievegcipients being 1 : 0.042.

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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e.g. for wuse in 400- or 600-ng effervescent tablets

for packing in sachets and stickpacks, the materi al

was granul ated by spraying further isopropanol. A

sprayed-in quantity of 5 10-25 kg sufficed. After

brief vacuumdrying the resulting coarser granule was

screened and then dried to28 he desired | oss on

drying. The drying time for a loss on drying of

approx. 0.5 % was approx. 25 mnutes, for a |oss on

drying of < 0.2 % approx. 60 m nutes. The average 10
Expgreple 0F: t he Praparatiesn 0. 88 nmami t lactigreai nipgredient-

distribution REfWesRiGgl angrdndBe ™ Ly MOk,&b3 S CO,

basi ¢ conponents potassium Carbonate and . sodi um .
carbonat e was ds@d 9fdr 8ReomBRNLBHPIBY erthe h@ddifion of
rati o of the pelopswpanocdontaining to the sodium
cont ai ni ng basic excipients being 1 : 0.042. The
active-ingredient content of the granule was 100.5 %
Efaetbyi e t petrtheekhamplet i tal 4k poj ntikofpEEen, %) 1520 kg
pgﬁ%@hﬁn 2: . tstdudation ofy f he Hisso! vhirgRnkhake ofy kg
the granule fromexanple 1 I'n a dissol ution apparatus,
Mol Pl deRT PePAPFe@dlNaP eFhat vaoBuUBoIEARAS 2 FAE r BAHCBE*ed
£t rst i niindthes vessel kq@ccosdppgpinol Euvapeansprayed in

Phar naco ia thod 2) . The_spee f-.the. l e
2 GRanCR 8] 10t PEVOT TR | 8RS, % pert mics, O ngiodede. Carees
5Qi ssolgeisonthe neohppsihéoyr amicdedrapieadeaasordi gt o4

°¢0 aAERLrWaHpr3 .aVes agengrakn Q08 A8 SieEONEi8e stirred
m%%%%ﬁ g é?égigﬁé§%gg%%$h§: ggd%égghr% Lsgggtg%hvghanged
into a fine granule after a furthef 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
granulator 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).

ow

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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35 - 28 Exanple 3: Preparation of an active
i ngredient- containing granule wth K2CO3/ Na2CO3
(1:0.96) acconpani ed by the addition of isopropanol 5
Exactly as per exanple 1, 412 kg i buprofen, 155 kg
pot assi um car bonate, 115 kg sodi um carbonate, 32 kg
manni tol were poured into the vacuum granul at or and
m xed for 5 minutes. 8 kgZ4S%opropanol 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
dstimdgi nghéi neechbeisti rpeact hesslpecdie shoght kgasti ckyth
for w. m es. |.nt.q.a u
e AR AT 2 Sl ol %, SRR I e
coarser granul e aggl onerates of the order of upto

ERampLd& 4 or med Méﬂ&ﬂa't@.ornes UbE thad afdivae Stht;redlent—
drying tinme of m.nutes the S|t|on ned
t hrough a S|eﬁ?qﬁﬁﬂ?ﬁ¥3ngﬁ? (iﬁ bRy a é ﬁéﬂn of
of 1.0 mm Thergsinsice & oivamil anmasrpéﬂernedeQDGOthe
vacuum 20 granul ator and dried within 45 mnutes to a

| oss on drylng of < 0.3 % 1.1 nol basic conponents
20r &guséd Gperold) nbbupbepedf ehl0 Te rHild BPl) potassium

CQQE@§§t@nh§@nQQ|ﬁgnﬁrﬁgoanmUﬂh6§§hatB|mlnh§5r5a3|0145 5

t 6. The di |ut t
mE B0y 10 Sk et o220 P8R EIG 100 tHe | blBr oRBmel oF 3
rglaan+eompaaeosecdﬁdsngﬁveﬁage grediier0. 4 fomheSobveature
QH?EB&tylbr R#@t LYe L ol r@’%st) éoflme/a 89 tReeyappkes,

bupr of en cont ent mas ) @6(re ative to the
lflﬁéb%wcatfh%etreﬁatmonof Sf?t7 @surlﬁ%.sfteonﬁémpactmg a
cphpyest i bat whbe foeaeti amiphocaesed prattécatbyling could

be screened through sieves with mesh widths of 2.5 and
1.25 mm and was completely soluble 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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exclusively via the carbonates al one. The potassi um

hydr ogen carbonate and sodi um hydr ogen car bonat e

formed 29 during the reaction practically did not

react with ibuprofen acconpanied by the formati on of

C02 and water. Exanple 4: Preparation of an active

i ngredient 5 containing granule wthout the addition

of organic solvent in a-+alder-conpactor 200 kg (970

nmol ) ibuprofen, 140 kg (1013 nol) potassium carbonate

and 24 kg trisodi um phosphate (anhydrous, 145.5 10

nmol ) were m xed and poured evenly into the funnel of a
4[@Ik@riboppacéﬂr 2Wboomgm)the7ac0i@g pbthbeipmessubenate

r d it ea [

§618@e§s |ngwéd%% gj?%aﬁ%q%ﬁ$ eat g Heg@?ﬂg Jacket

oéoﬁﬁattwﬁguam c@ﬁ@@%l@¢@h WE§5féﬁﬁed“%hﬁ@h sﬁort@%ﬁlng a

saﬁﬂngoe&mego@owl rg-ﬁnbt.ee§Cf}$@n§goﬁtﬂ&@uﬁem§b93€§rw tBse
mgdths of 2.5 and 1.25 mm was co

%ol%l eCi n Ukt ePTOPHE Lt WiAS c&ﬁﬁ‘é’gFSF ﬁ’olvt’aetr r\/\%‘?Jle‘Yble at
tas etigeol @d.vacuhn noés abkalind eéoxi gikntsnwese asddthen

oSt e Rhoio bl o pI0RLEE! kgl thedl K op ve.
femgsolg\réauulﬁ 2 iddcons®ng n l@h@eéppagam@eaé‘éeﬁu bégrmed.

THOdEEceXaRRkend tundan the sAaed estrodidi onsve Theth a
aver a rain 6 mMmm The ibuprofen granule is
mEaRE v ggFgeﬂ t%m?ﬁémﬁreparatlon of 25 effervescent
tablets or for packing into sachets, optionally

TF?getgggléM tgffur£g5§r5¥g§&pl%%ts'wé%@&1§%lﬁgﬁ% a%lkallne

avourings and sweeteners anpl e 5: Preparation of
exfpipéenve MAgredi‘ent-080 Tomt APRPREL G aftiNESWF t HBGL 1027
st heeadditye080068 . 0r ganbepgolfeant ni khkthe teatunm mixture) .

Tgranulator The fOLLOMAn W%{Z %%% e%tslntgggcqﬁgthj the

Nt 0 a heatable and coo I|tre vacuum
rgﬁgﬁypgtc"whlch took place 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,C0O3/Na,CO;
(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 2nd
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carbonate (2000 nol), 14.6 kg lysine (100 nol) The

heati ng jacket of the vacuum granul ator was: set at

50 C. During a stirring tinme of 90 m nutes the

product tenperature rose 5 to 68 C. The product was

conpletely water-soluble at this tinme. A vacuum was

applied for 10 mnutes armd ¥hen cooling took place to

a product tenperature of 35 C. A fine granule with

sonme | arger agglonerates forned. Therefore the

materi al was sieved through a sieve with a 10 nesh

7 dedorméntls 28 frmthThéwiatiscrefv | buproflen twere set at a

r¥BLELsSOLURbE BLIALT BE 16¥CHEI LS WIS etv: sdofldne TBE the
0

bupr of en content was . %o (relative to 58. _
e?‘Bﬁbﬁ’%’F errn kt%emé‘tléllttpllng Pﬁfxt uw)r. PR SThEreNdFresse craly

aﬁh@dconm@nsthsmg@‘eﬁes;rrtehla;ts T it telmrulaeacuie% \Maitcbt 30
Eogk glg e, 19 ?hgr eraturrg smal | cnce
guant reres o? F‘ﬁe 8 asst um ydridgéndar BSASER

tipactéd thiet haddegr @benraéeonpalm ethpywathe-fsokwnht ¢okasic

&&QQ&@@%M@&% e%Qrﬁd%.ecprw%%erH;%ﬂdé? L 9m§§u”9é§ At the
di ssol ved accord ﬂg WEFE met hod descri bed

cgkanpre enfnasphl Fyaﬁt%k@ IRPPRLR Tﬁssé*&éﬁ&érged
whaver ageeparai Geer shzeute mas)Jld The sgtapukd ithbesih a

s§g1,%e‘gl§ L he. o ep a(lj% ﬁ_&{;ervespent 25 tablets

e prepara i'on © gra es which are
di ssol ved before being taken in water. No water or

TRO| Wwitr RS agded tv@ast hexkeapbion Med e, wakEXamEbeubie.
gr eparation_of, an a |ve | ng:ﬁ‘dl ent- 30 containin

arfidi®e i oh Rﬁ’é’l@éf’ 6189%) TH1HERE r s 1
14192 kdpe bn@toéemmnploaaasxtmr esadft 3000 skgiipot assiluml

0.092. The 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 flocat on the surface of the water while
dissolving, clearly because of the trapped carbon

dioxide.
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carbonate and 2.1 kg sodi um carbonate were fed per

hour 35 into the 1st segnent of a tw n-screw

extruder. The 2nd _ 31 7th segnents of the tw n-screw

extruder were set at a reaction tenperature of 100 C

In the 6th segnent of the extruder 20 kg maltitol per

hour was gravinetrically added. The 8 th_10th

segments of the extruder w82 -set at 30 5 C to coo

the solubilized product. The average residence tine

of the added i buprofen and the water-sol uble basic

excipients in the extruder was approx. 2 mnutes. At
T%@e e&@ddédier eélduaestvhldh }A@akla/vété@éy gqlragmlgl €fWas. 8 mm

i schar after a fewmnutes co e o

digFeehe tNH&G‘dW a 5%0 s,suee‘i%él Wit h“8 ﬁésh%ﬁedth gpdjtyons
destr Ihed ekt redo baass. was extrenely clearly

wat er -sol uble. The ratio of ibuprofen to al kaline

exciglents was 1 . 1.19, the ratio of potassiumsalt
ExgmBL@i (im sal tPACPanatiPH Rt ahSLE/TXREGHYr &F e
content of the solubilized nass (relatlve to the

tapt| content o upr of en of 0 03.1
Tﬁﬁe%?%fgﬂ%n%DV%r%e%%?g ?eac |on‘”%3ﬂg}ﬁ1é%§ iCh are
necessary due to the short residence tine in the

extryggrg ﬁ@e Leaeidon-was | ess unequi vocal 20 and
some_of the forned sodi um hydrogen carbonate and any

snal13au$n¥gt|%%“?ﬁoq%ﬁmmﬁﬁﬁﬁﬁ%%5|un1hydrogen
car beoat £ kg hasgetur nt pd £HFeranch madresrte The scanni ng

eIecigo?ha?croggggﬁgre%gngg t&ﬁn of the 25 granule

t he” gF anut oneyconb- | i ke
struétorky mntﬁu©©¢@% A lmbpttox. 30 pm dianeter. These

ver €1 9byi pys| Yn{d APPes SR merophbl Bsioskhi s. is al so
the reason why this extruded granule is extrenely

suitable for the preparation of sachets or _
astli nkpadk$or| 0t hiisu8Osgr 4nGl Bgwashshakenwasnsprasedr into

tﬁ%tﬁﬁx@u&%wwi%%ogg%dﬁgléu%ﬁggéé%éé(K%zfibtgﬁdsHﬁgaQﬁole
mlxturg m@%?irgg 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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di ssol ving, clearly because of the trapped carbon
di oxi de. 32 The extruded granule with an average
grain of 0.8 mm dissolved within 26 seconds under the
conditions described in exanple 2. 5 Exanple 7:
Preparation of an effervescent granule The follow ng
were | oaded into a vacuum granul ator 105.8 kg citric
acid 10 133.4 kg nonosodi-udXitrate 501.4 kg sodi um
hydrogen carbonate 18.4 kg saccharine sodium 4.6 kg
sucrose palmtate 13.8 kg hydroxypropyl
nmet hyl cel lul ose 15 and m xed for 10 mnutes. 4.6 kg
T@éhﬁ?DIoMﬁﬁgS@fﬁyedek@é@t thel at xtweeeWwptpared from the
si ngl e-subst ance_ nozzl e and the whole mxture stirred
m*%?gﬁff{ﬁt %SWQSt%éhﬂj%ﬁfqu 1e- structured granul e
formed. The water jacket of the vacuum 20 granul at or .
Wash8Et at 6@nGpaBRehhe VacpimmleeaPPr DX.rak0Q t RRAIGht

After a dryin i me of approx. 75 mnufies the gro uct
was cool e&d P obtglan|. 35 [@Mng the effefB8icent

granul e renovedpo®he granul e was screeped threagh a
sireye wih a ne w dth ¢f 1.25_m and storedzgﬁg

i NP?I' cl del na ¢ pai nar c Eva a Q- DFkanar ot
< T 3lll. A" ALE A~ Al llv COTTC CAT ot J. \trlul AT

I n
of
H\MIIPI A2 O T LAY AN ] \v A |

eff&vescent tabbéts In a suitaé&d e m x| ng ves42D0710

kg 1 buprofen granules 30 according to exanple 1, 1690

kg effervescent granules according to exanple 7, 250

Ak§ sedilamsh eSarblorrt ewithon Kg —cidr? cmagreesioThe

hggdﬂ@$§h9%f;:@Meurk%%l%§%§g?%$ Syuise), £40 kghe ZgO—mg
rapef r ui vourin nTise) _wer oyr

e?ﬁe ﬁasﬁ$&%dt$%fei5aﬁ?nﬁP%§9x‘ g% —58 & for %hg %08— 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 visible 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, flocating 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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35 - 33 The followi ng effervescent tablets were
prepared fromthe mxture in known technical manner:
Tabl et | buprofen Di anmeter Tabl et weight content [ng]
[mMi [ng] 1 200 18 1400 2 400 25 2800 3 600 25 4200

5 All tablets dissolved clear within 2 - 3.5 m nutes.
The hardness of the tablets was 50 N for the 200-ng

ef fervescent tablet and apprx. 60 -90 N for the 400-
and 600-ng effervescent tablets. After the naned
deconposition tinme practically no sedi nent was

visible. 10 The deconposition of the tablets was
acconpanedidye an idhkediat e and conpl ete di ssol ution

of t nyles. fo in the tablets. Practically no
coar{gg %{é\?t#% es o%tlr{\/‘be i ngredi ent which woul d be
stil POQiBy Hiesafterl§he mHeconposition of the

ef f egyesegndodabl et2f@r eg. 15 Particularly noteworthy
is the taste of the 200-ng effervescent tablets,

out standi ng conpared with conpeting tablets in the

Ifmarcket coandnthe ofl earstdicdsotarnd oshakemoimtovasighhes with

25b°ﬂi'ﬂ9t8§rt?6|@é of ?CkhgedbeggeQageblv@Q BxamRks rOoun
Prepar at 1 on’ of drinkable granu 400 kg i buprofen

a@?@ﬁ@!l ¥ii8e8Edistd trd nex At e 6 WRas “nide s 2B t Angowere

tkgrebteevesseay o amtdek according to exanple 7. 10 kg
nment hol flavouring (163592 Synrise) and 40 kg

grapefruit flavouring (301877 Synrise) were added to

the mxture. The m xture was packed in so-called
stickpacks wth the follow ng weights: 30



W

- 34 - 200 ng dose: 601 ng 400 ng dose: 1202 ng 600

nmg dose: 1803 ng 800 ny dose: 2404 ng 5 If the
contents of a stick were shaken into a glass with 200
m water, 20 C, all the doses dissolved of their own
accord without stirring wwthin 30 - 90 seconds and

were thereafter ready to drink. 10 J - 35 - dains

1. Effervescent ibuprofen fdrmul ation containing (a)

an active ingredient-containing granule which

contai ns ibuprofen and a basic excipient, and (b) an

ef fervescent granule which contains an acid conponent
and a carbon di oxi de-fordlagimsconponent. characterized
in that the active ingredient- containing granule
contains the ibuprofen in the formof a water-soluble
lsal tEfDer v $ e Ve st r ¢ oyl QWi Hctorafimg #1e i ai m

1, in which the active ingredient-containing granule
cont?ins-the pot.assi um sal t of ibugrofen. 3. )
Ef f efYescBht HErm at P8RS ALEBFAFRG e bR t1Gi HERRYYF which
whi ch t hecarcta iwes | irgrpedi fent -agghtaibasng granglient, and
contains the sodiumsalt of ibuprofen. 4. Effervescent
formul ation according to claim3, which contains the
pot as®l urdsatffanves pRN S odirarid &l twhafch | Iriprdiieh #m gcid
ol ar ratddmpdndid asshHE t 0 &S0di ¥ftbon  dioxide-forming

component.

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

form of a water-soluble salt.

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

contains the potassium salt of ibuprofen.

3. Effervescent formulation according to c¢laim 1, in
which the active ingredient-containing granule

contains the sodium salt of ibuprofen.

4. 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.

5. Effervescent formulation according to one of the
previous claims, in which the basic component of the
active ingredient-containing granules contains
NaHCOj3, KHCOs3, Na,CO;, K,CO;, NayHPO,, K;HPO,, disodium
citrate, dipotassium citrate, the protonated form of
lysine, arginine, potassium glycinate, sodium

glycinate, meglumine or a mixture thereof.



salt of 1:0 to 1:1. 5. Effervescent fornul ation
according to one of the previous clains, in which the
basi ¢ conmponent of the active ingredient-containing
granul es contains NaHCO3r KHCO3, Na2CCB3, K2CCB,
Na2HPO4, K2HPO4, disodium citrate, dipotassium
citrate, the protonated formof |ysine, arginine,

pot assi um gl yci nate, sodi-u@é gl yci nate, nmeglumine or a
m xture thereof. 36 6. Effervescent fornulation
according to claim5, in which the basic conponent of
the active ingredient- containing granule contains
KHCO3 or a mi xture of KHCO3 and NaHCC3. 7.

Effeﬁ%’?é?&”écér%’{ m%'o%t 'u‘i%té%corg'c”&éo INE L ;Q%n 5, in
pr evi ous i W G 0 of |bupro en salt
to besich eibepb@ﬁth m:omp@naa@ttu vcef i ye edrehve ingredient-

cont @bt Hoh HANYr&nhires &6‘nt§£‘§n§ anged;r Qm 068 hfkture of
nol basi c excipi'ent per nol i buprofen sal 8.

Ef f efRelr &id 3ation according to one of the
previous clains, in which the effervescent granule

Comé‘k%‘é $es & IJIxtd %%’P?n%ri%rho%' ték%o@%&ﬂgdt%t a&{? the

, ascor sal t
thes@ram@ltss awlaade i Aor ganieh sa&bhe, gattamaf aeubdlprofen

adi pk g1 @citd, Séglénbgcéﬁh@nﬂydiﬁcﬁhgr'Q@t Pet aink@ edient -
hydroch| ori de or a 3 ﬁre t hereof. 9. Effe vesce

t
f or nuPRtF U T c8or AR 698ne“bf“i‘%eraﬁi38vu s cqgﬁ nk® 2
in whdothbddiec edferpviescente gmarnul doucenea rsalas. car bon
di oxi de-form ng conponent an al kaline or
al kal i ne-earth hydrogen carbonate or carbonate. 10.
SEf f e fESEEMECEDY micamdi tdedor dcRgreéngnetof ee ©f the

pr evhpeei €hai BB ali st hei f okt eh ahdoSéNfetiéécent 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, 1in 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.



11. Effervescent fornulation according to claim210 in
the formof an effervescent tablet on granul e poured
into sachets or stickpacks. - 37 12. Effervescent
formul ati on according to claim10 or 11, which
contains 200 to 800 ng i buprofen (neasured as free
acid) per dosing unit. 13. Effervescent fornulation
according to one of claims3716 to 12 in the formof an
ef fervescent tablet, wherein an effervescent tabl et
has a total weight of 1000 to 1500 ng per 200 ny

i buprofen (nmeasured as free acid). 14. Effervescent

15 or nuit B 4 s AGOT dbRgutlateba cﬁc@dladmg 10 te1dZnino or

the formof a drinkable a wher e| dosi

un (Lot PRk iR crEhre 708" E: SpHpr8sERgRdgpured

500 4 &5 arigdr ROO dupiingupmaften (measur ed as free

acid). 15. Effervescent fornulation according to one

of the previous clains which contains 2 to 4 parts_by
13ei ghtfarveiseydf ogBRRl eaibdnafeCrelagi & 1P onet partms

by wei ghto i bRipriaf eRhel6bfofh f @rfvesﬁergfﬂ‘exrmﬁcairitontablet,

accordi ng. to_one_of the eV|o al ns, ich the
act | V&1 ﬁ?éﬁ?é%%g arglng #anc?e (a)topaThwelghP of
pr epb® @ aocdrSd]Ongmgopea p?rQﬂ:elsg douplye fegl | ovkagpred as
cl ai pPae I Frocess for the preparation of an

ef fervescent formulation according to one of the
previous clainms, in which the active

18 ngredi ente S @i Db NguDaaleth eatsorpirpared dne of claims
| ntens %’ﬁ' Yo X' nge ?Bg&oé?n : Hrmﬁag%"\% gh %3 %58?611’1

acid w nore pasi C excCl pl en
wat et . dgglng unlt of the drinkable granule has a total

weight of 500 to 950 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 relative 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 exciplents

without adding water.



18. Process according to claim 17, in which the

i buprofen and the basic excipient are m xed together
acconpani ed by the addition of an organic solvent. 19.
Process according to claim 18, in which isopropanol,

et hanol , acetone or a mxture thereof is added as
organi ¢ solvent. 20. Process according to claim 18 or
19, in which the organic s8l vent is added in a
quantity of 0.5 to 10 wt.-%relative to the tota

wei ght of the reaction mxture. 21. Process accordi ng
to one of clainms 17 to 20, in which the m xture of

egu?ﬁ{@&@ndasé&@%@@tsw Jueﬁtned n? a tlelnpanxai@rrse the
0 0 rocess accor 0 _one.o
17 t ‘*ﬁfoﬁoerfl %‘fc%h% RAT &S - %’6?%1%%%‘%%% %‘bﬁgfiaﬁé’gw%her
whi drdaspanipd by The) adudif ibmulfaranagueeuns. cs claltvieort .
is used as basic excipient. 23. Process according to
claim 22, in which a basic substance is used which is
1%e| eRNEETT OAECFI B ds3i Th Phosphat e, WhiFSodisgRropanol,

phosphades1, t BEPELASSIdHM &1 Wfiddturel I 1906 &N Gist rad@ed as
and the corngﬁpondlng sodium salts, the potassium and

sodi UM §ET t° Ycine, |ysine, arginine,

physi ol ogi cal |l y acceptable organi ¢ am nes, neglum ne,

g' ka%!océ?sf bge%? B Ees 9 9k tcﬂﬁs%SUtl%t APCESH the
rocess accor ailm23, in ch potassi um

carmﬂﬁﬂ%ﬁcs%@l%ﬁﬁ%a%ﬁoﬁﬁ?édoﬂ“a%ﬂQHQHQ%QMmﬁ%o@ psto 10

useds@is-bagkCaex¢epitentthd +total 3%eidht R¥OCEBS reaction
accordln to one of clains 17 to 24, in which a

mi xt Tt C pot assi um and sodi um conpounds i s

21. Process according to one of claims 17 to 20, 1in
which the mixture of ibuprofen and excipients is

heated to a temperature of 50 to 60 °C.

22. Process according to one of claims 17 to 21, 1in
which a water-soluble basic substance which has a pH
> 11.0 in 0.1 molar agqueous solution 1s 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, lysine, 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.



used in a nolar ratio (K: Na) of 1:0 to 1:1 as basic
exci pient. 26. Process according to one of clains 17
to 25, in which 0.8 to 2 nol basic excipient is used
per nol ibuprofen. 27. Process according to one of
clainms 17 to 26 in which the mxing is carried out in
a vacuum granul ator, conpactor, fluid-bed reactor or
extruder. 28. Process accoridi nrg to one of the previous
clainms, in which after its preparation the granule is
dried to a water content of less than 0.5 w.-% 29.
Process according to claim28, in which the granule

2bS drigekes® acwiraringontentorf b&sscidmfs 0125 wb. -24, in
30. Fﬁocess according to gne of claéns 7 10 29 ind .
whi chtH Actt Ve F RgPBdPRAES2oHT alhi nSOé%BWuFSmPS““ s 1S
t henusestednwi & hmahaef frertdiascékit :grdaul @f 31;0Proceksl as
according Lo-glaim30, in which the mixture of active
i ngredi ent-contalning granule and effervescent
granul e is packed in sachets or stickpacks or
260NMPP £68€6s | Rt draldingt Sto one of claims 17 to 25, in

which 0.8 to 2 mol basic excipient 1s used per mol

ibuprofen.

27. 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.

28. 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.-%.

29. Process according to claim 28, in which the granule

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

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

then mixed with an effervescent granule.

31. Process according to claim 30, in which the mixture
of active ingredient-containing granule and
effervescent granule 1is packed in sachets or .

stickpacks or compressed into tablets.



