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- 1 - Effervescent ibuprofen formulation with high dissolution rate and
process for its preparation The invention relates to effervescent
formulations with the active ingredient ibuprofen which dissolve quickly in
water accompanied by the formation of a clear solution, and to a simplified
process for their preparation. 5 Ibuprofer (2-(4-isobutylphenyl) propionic
acid) is a known non-steroidal active ingredient that has proved successful
over many years, with an analgesic and anti-inflammatory action. It is
used, inter alia, for the 10 treatment of headaches and pain, swellings and
fevers caused by inflammation. A particularly rapid build-up of blood level
E rofen iS desugd whe tre | It has be ? vgth 15l
upro en t%a?an ifcreased p p asmal upro enzlleveT ganihER358gon
analgesic effed&®ERafmehtRRcsIetindiots Hbsais arAiadHowed that
dissolved ibuprofen leads to an earlier start to pain relief than do drages or
film-coated tablets. 20 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
Pasticulavignifrapid anel28 safe pain edlief isrdesirad: Tle dissblvedactiverith
ﬂmeregemeetrq extedguickly by, thertelativelydarge; valumeof iquidyia, 5
%stomach into t ecljjé)pgzylnl;cestlna% tract, Where the |buprcifen is

ﬂ%nﬁﬁ@]%%oﬁ%e ormdtion of a ear solution,
and to a simplified process for their preparation.

Ibuprofen (2-(4-isobutylphenyl) propionic acid) is a
known non-steroidal active ingredient that has proved
successful over many years, with an analgesic and anti-
inflammatory action. It 1s wused, inter alia, for the
treatment of headaches and pain, swellings and fevers

caused by inflammation.

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

It 1is known that, of all dosage forms, effervescent

tablets, dissolved in water, lead most rapidly to the

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

Therefore they are indicated particularly if rapid and

-safe pain relief is desired. The dissolved active

ingredient 1s transported quickly by the relatively large
volume of liquid wvia the stomach into the upper -
intestinal tract, where the ibuprofen 1is substantially

resorbed.
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However, ibuprofen is an organic acid and virtually insoluble in water.

Only in the pH range from approx. 6 does it gradually dissolve through salt

formation. A rapid and safe dissolution of the ibuprofen is 5 particularly

important when developing an effervescent tablet, because undissolved -

particles of active ingredient continue to adhere to the mucous

membranes upon drinking. As a consequence of the neutral to weakly

alkaline pH of saliva these patrticles dissolve slowly, 10 wherein in addition

to an unpleasant taste burning and local irritations on the mucous

membranes occur. The preparation of soluble salts of ibuprofen and their
Hgsesineeffervescermt tdlsiets drsgrannlesantsieh are 15dissolvetdin watetisa 11y
ithesubiect of pumenaus patents,and, patent applications. PE36 33414 Al ¢
Slisdloses effepvescent composiigns with he active ingredient ibyprofen,

Which contaimi th Strong y%asm amino ‘acids arginine or Iysmeafn a -’
rgurdritity exe8edintpiie mofarortict foitprove thetdissolufiondftHeen  1is
pibuptiofen.dtisypointed etitthat thehargininewaridlysing salts ofdlbdprofenscent

t%;ﬁl%oé Suitable fgr,the preparalign of £ffgrvesgent.compasitionscas ey ;

do not lead to a complete dissolution of the ibuprofen. Th

. e

L EEhB6LifoTs contiin BBGiunt Ry df6G&T Bartlae ds'itidRoRstittentiemoranes

Uufrginide and lysine éleady custsroredhan thefadtive ingredieat iboproferr kly

2and are,therefore,too expersivedaeuse aspharmaceuticabexcipients 3Q1 v,
EP 0369 228 Al (Q(iiscFloses ajg eﬁervesceniibugrofen ormulatl%n which

whe in addition O, a a T

ein 1 n . unpleasarn as urnin and
conlialns basic granular material contalnlgg an aghve mgre(ﬁen , andLaﬁ

Laia toipoheat T prepare e Bakie© yramfarrmatsial a watér-soluble

The preparation of soluble salts of ibuprofen and their
use 1in effervescent tablets or granules which are
dissolved in water 1is the subject of numerous patents and

patent applications.

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

expensive for use as pharmaceutical excipients.

EP 0 369 228 Al discloses an effervescent ibuprofen
formulation which contains 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
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35 ibuprofen salt is granulated together with a carrier and - 3 - a
stabilizer, the granule sprayed with a sodium or potassium carbonate
solution and then dried. Preferred ibuprofen salts are the potassium and in
particular the sodium salt. The preparation of the basic granule is 5
laborious and expensive. The embodiment example shows that the
preparation of ibuprofen granules far 100,000 tablets requires a total of
230 kg water which is evaporated again in a fluid-bed granulator at 100 C.
A further problem is that the water content of effervescent 10 tablets must
be less than 0.5 wt.-% if the tablets are stored in packs with a desiccant,

aandstess than0.2p Wi:h% when nsing blisternacks. The preparationiotim - or
spgetsae alalimetal salls of JpJpuiofen s xagwn.for examle om ..
US 4,859,704. For this, ibuprofen is suspended in water an(ianeu.tral‘fze('j5

fBrExarhple by dddingPSutliun® &r pethssiam fydfdtién carbbhatel During the
shidiremction,lthe respectiye tprefensalt isformed anckearbongliaxidee 1is

13nshwater teleasgd. TheLelease 20 afcarbondinxide.is:a majarprobleny;, o,

uring |ndustrial-scale production. For example, if 400 kg ibuprafen is

At et BBSHIR AT, 40 BOC IS bf GdrBBH ticxideTormt 00+ 000
CPiIS ArigkestieAddessary & coreliret theofeaction caliioushp and slowlych  is
dutper-disadvaniagenis the necessany-dryiag ghthegiraduct. Ehe sadiume. a
fﬁﬂttqél%u%gg%f &mﬁg déﬁ)éd{a Vélhl‘ggtcgg tac':rgzsnjt%6tm'_% \év%treerrox];escent
crystallization and is not suitable for the preparation of a stable

TRt MS0 tabfet, He tRe WAt opcrgst%iﬁiza‘t%bn id ndtiBouhdRlys are
sanoogh. Oveptimest 8 jpanthagides Dffcand-brirgsdabbat a reaetiondafabe wt . -

seffervescing hady, inithefferuescent tablet. Thus, either the effervescent
tablets must be stored in packs with a desiccant, or the water of

crystallization removed before processing, which - 4 - is extremely costly
Tar tirfecesrisiiing. Mefeovert ibuprofentsodiumitisnds toradhére trthes of
itablettingemoulds known for example 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 i1s 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 1t 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 1s not bound
firmly enough. Over time it is partly given of f 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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and can therefore be pressed into tablets only with difficulty, which makes

its processing difficult and 5 makes the use of large quantities of

excipients necessary. A further disadvantage is that ibuprofen-sodium
dissolves only slowly in water. Additionally, ibuprofen-sodium is
approximately three times more expensive than the free acid. The

potassium salt of 10 ibuprofen is extregmely hygroscopic, with the result

that its drying likewise involves a considerable outlay. Because of its
hygroscopicity this salt is not available on the world market in commercial
quantities. _5 WO 94/10994 discloses effervescent ibuprofen tablets
ilzasecvh weategolubte bupyofenssalts suchnas eqn thensedium saldwhicher,

i %ﬁtef@?teeéaqtﬂntheéttt?sa@weaaa@e@ntaa%aé:rx%@'t%z%9&9;8%%1@3
80 The F‘elatlvgly large crystal size is sugg)osed to S|m the 20

pr%pa?gt?on of thethBlets. CRystals With-the désied Siz8 a?e 8bta?ﬁ@d>' py "+ ED
ddissalvingtibuprofén itha largsexcess of dematorstbaloholdfbfiéwed by and
maguikalization withsodiugehydioxides Thewsetof bydioxides leadstoitheent s
fggggggr}yf water, yhl%%ln add&tlon fo th the Iag%e 25 guantnt¥ of al%olpollfofen_
must be rémoved b rylng A Iarge quantlty effervescmgtbod P
Sﬁéﬂdééréar)fitosﬁlgééﬂ@é thE€ Bl sI6WRFdi¥solving SGHER saltp@ﬁhelonallyr
ilbuproférnFe prepare thedabletsp1600 mgreddium hydregen carbenate isore

taeé@tet%seﬁtt@%m@n@g Ibuproten . and the,iablet 30 Welghtls a1+ of
%p roxpatel 2300 m Igf)tal The tablets are thus relatively Iar%e and

refore xpe%sﬁé% Iiﬂe rthc%ﬁ?Sﬁe?lﬁ/l the 4bdiiim 53 résuitig frond @
ithe redétiomef the sbeiting iydiogenlcegibonate withithe aeichéridthepti lay .
Beennestedtherete ohthereftervescent tabtetlss)ltttiam B5oduces asaltyable
rRigasant. soaniaste. 8- EBL867 149 Al desaribes effervescent
ibuprofen tablets which contain sodium car ate sodium hydrogen
carbonate and potassium hydrogen carbonate To prepare the tablets the
Wactive4rgredient od asaltthereof isfranutated with tHéohasic temponehtset s

b@@%wear{niz@%@wﬂhqu granule.whichis preparedsseparately o | the

refrom E %XIUEIS then formed |nto tablets. The granulation ta es
pla%en\[}w ater, Which n8c&ssitates an-&pensive 16 dr%?g THE Tabfetd 1Ve

lé@rﬁﬂﬁgﬁ)@éd ﬂ@acﬁssélveQﬁwéteiiwﬂmt‘WOQﬁlnul&Q to 800 um. The
Y 88t1k1s81 7 disclesesefferestentinipretendarpulations:whighgontaiy the
p@%ﬁ%ﬁ%%@ﬁ%gng%ﬂe&49)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 alcchol must be removed by drying. A large
quantity of effervescing body is necessary to dissolve
the only slowly-dissolving sodium salt of the ibuprofen.
To prepare the tablets, 1600 mg sodium hydrogen carbonate
is therefore used per 200 mg ibuprofen, and the tablet
welight 1is 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, soapy taste.
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15 ibuprofen-containing granules and (0) effervescent granules which
contain an acid component and a carbon dioxide-forming component. To
prepare the active ingredient granule, ibuprofen is mixed with a basic
excipient and then granulated with water or a water- 20 alcohol mixture.
Sodium carbonate, potassium carbonate, sodium hydrogen carbonate,
potassium hydrogen carbonate and trisodium phosphate are named as
preferred basic excipients. The water is removed again by drying after the
preparation of the granule. The two granules are 25 mixed and packed in
pouches or pressed into tablets. The. tablets weigh 3.3 g with an active
ingredient quantity of 200 mu. The active ingredient-containing granule

=) gongains ibuprafen in.the form.of it acid and notas.awatersqluble, ) o
salt. A staggered dissolution o the granueies is thereby 16 be ac |eve8.

VEitSty, fHe efferlestemit gRartie {5 thdsoiver ahic Bhly PR actige bonate

aingrediertd iselfrf unthermore eftervescent ¢ablets arerknowr which tablets

rgQntain. 49 fhe preparaton of effervescentiablets, as they donotlead (0 g o ¢
complete dissolution of the ibuprofen (DE 36 38 414)). The above

"dtatements show that & Bragatation Ot efferVesceititprofant an acid
gformulagions/ Isitime-coasumitrpant: expersiver Thefefore; althedgiothe. The

maslivedegredientibuprofen passessastclear agvantages visea-Visranulation
«qomparahle active ingredients such as aoefylsalicylic agid.and 10, e
. . pensive
paracetgmoﬁ?here are no inexpensive p easan?—%astlngl eef‘?ervescent
daplgts on thesmatkeétl AR efférvBsc8HPRBRE Wit 200 hgIRdpidfer Wagiater
whrieftyravailablebut weas. not accepted because of its unpleasant taste,
while a 600 mg effervescent tablet has thus far not even been 15 offered

for sale. The object of the invention is to make available ,
Uéfferves%’e%%ﬂmé%o%enfomﬂﬁﬁﬁ&%@ﬁﬁchdiss% UKy TR water +PupTofen
faccompanied by the formaticimokd tleaf R0 selgtici: Jte selutomisss, (a)

ifurther tshave-a pleasanttaste andablesto be ggonomically preducedeAcent
fgrtheﬁlggjecvggf the invention is tgg prg\éiisiccgn of a {Erocesés Wgri@ makes

) T ) Carbon
gpgg}sl e the raﬁlcélnang %ﬂegﬁ rf)reparatlon of stch tablets. In partlcuﬁar, the

dé@ﬁé@ggﬁgq@émaanocomponent. To prepare the active
ingredient granule, ibuprofen 1is mixed with a Dbasic

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 préssed intc tablets. The
tablets weigh 3.3 g with an active ingredient guantity of
200 mg. The active ingredienthontaining granule (a)
contains 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 (Db) diséolves and only then the
active ingredient itself.

Furthermore effervescent tablets are known which contain
ibuprofen lysinate or i1buprofen arginate as active

ingredients. These salts are expensive and little suited
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25 expensive drying steps. This object is achieved according to the

invention by effervescent ibuprofen formulations which 3.0(a) contain an

active ingredient-containing granule which contains ibuprofen and a basic

excipient, and - 7 - (b) contain an effervescent granule which contains an

acid component and a carbon dioxide-forming component. 5 The

formulations are characterized in that ghe active ingredient-containing

granule contains the ibuprofen in the form of a water-soluble salt,

preferably the potassium salt of ibuprofen or a mixture of the potassium

and sodium salt. Formulations which contain the active 10 ingredient
tibuprbten exelusivety innthe form of thevpatasasiumtsattlostof a mixturetrofy do
nihe potassium,and the,sodium salts,are Barticylady preferred. Thec eorn  (og

3pot §sium4salt and the sodium salt are preferably used in a molar ratio of
got sitif’to sodium salt of 1:0 to 1:1,
15patrticularlypreferably1:0.02t01:0.1,quite particularly preferably 1:0.05.

THwprofen existsdndwersteresisonesic forms the R} formanditheS(@)  of
form. The R(-) form is substantjall 2oé|e s pharmacalogically active than
e 0] o UESD oot S by LR O IO Sk en

Siffeanfthesespedtiverbesfmate. NITGICET quartities rélate itithe raceiRaESnt
iwhereirt imtheccaseafsalts, unlesssothernwise stated,dhe cotrespanging-able

aQyanfity ofifree agid.2n s listed. In addition o the  racemale, the useof  ang

the S(+) form is preferred. This is used. in half the quantity of the

( .
pfaa%%%ea%@%rlilésst Ré&fvisB Statdd? by iBGRTRTEI TS Teaht fidraf the fred + 19
eiptiprofen aeitl: 30adbasic componémaheaetive ingredient-cohfainingscent
tgrenete preferablpcontainsiabase thase @) whish ferms,a firstbasas(haseut

during the reaction with ibuprofen. During this reaction, ibuprofen _ . .
R e ST a Tk el unp e s
689 mg effervescent tablet has thus far not even been
offered for sale.

The object of the invention 1s 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 1s 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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35 absorbing a proton. - 8 -- In the case of the basic substance described
below preferred as base 1, there forms as base 2 NaH003, KHCO3,
dipotassium citrate, disodium citrate, disodium 5 phosphate, dipotassium
phosphate, the protonated forms of lysine, arginine, physiologically
acceptable, basic organic amines, such as megiumine
(N-methylglucamine). As base 1 is.preferably used in excess, the basic 10
component can also contain mixtures of base 1 and base 2 and optionally
also mixtures of different bases 1 and/or bases 2. The active
ingredient-containing granule preferably contains as basic component
KHCQ3B, a mixtute 0fi NHE O3 ansk-iic2Ce3ra mbdurelef KIHCO8 anbntains
NaHCO3 or a mixturg 150t KHCOS, K2003, NaHCOR andiNa2003. The s g
ratio of ibuprofen salt to basic excipient in the active ingredient-containing
granule lies prétefabiy‘in‘the range from 0.8 to 2 mol, particularly
preferably 1 to 20 1.5 mol and quite particularly preferably 1.1 to 1.25 mol
Thasicexcipientaes bl iguprofen salt Jnaddition ta the water-saluble active
; jouprofen salt and the basic excip eny the active inaredjent-cantaining .,
granule 55 can contain %ur%e?exmplents,cfor example substancesto

tlrproveesdlubiity, wettabifify: Pressitility shd fisdbehavibde Préferred  the
phurthes exeipients arerbindersy siehas povidene and celifoseestertassium

aﬂ@uugg\é'ﬂﬂ'sglgﬁ)l@. exgig%%,as&lfgr?g S%pitgh m@QHi{OA i’i{‘a'ﬂﬁ% active

ingredient ibuprofen exclusively in the form of the

in

potassium salt or of a mixture of the potassium and the
sodium salts are particularly preferred. The potassium
salt and the sodium salt are preferably used in a molar
ratio of potassium to sodium salt of 1:0 to 1:1,
particularly 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 1in the case of salts, unless
otherwise stated, the corresponding guantity of free acid
is listed. In addition to the racemate, the use of the
S(+) form is preferred. This is used in half the guantity
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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30 isomaltitol, weakly basic excipients. Overall, however, the aim is to use

no, or only small quantities of, further excipients addition to the

above-named basic excipients. Granules which contain no further

exclpients - 9 - The effervescent formulation contains as second

component an effervescent granule which preferably contains as acid
component a physiologically harmless; inorganic or preferably organic

edible acid or an acid salt thereof, in particular citric acid, tartaric acid,

malic acid, ascorbic acid, an acid salt of these acids, such as monosodium
citrate, monosodium tartrate or monosodium fumarate, an acid inorganic

salt, such as monopotassium 10 phosphate, potassium hydrogen sulphate
Tof sadium hygdragen, sulphate, glitamic acidy, adipjc-acid glutamig agid 1 1
deéochlordde, b%ame h droc(?fl]orlde or a mixture thereof, 15 Preferred
Parbon dickideforming compotients afd Bikafie SPaikaline Eaith s, KHCOs,
déarbbaates st hydregerr earbonates!if patticular NaH003ENa003, KHOO3; un
ph@@@sﬁls@diumgky@ia@é@g%aprm@@pﬂgﬂ%\tur@%%%&@tﬁi&@artiﬁ@l%lyd of

y N . KH r a mixture.thereof. 20 In addition.to the acid .

ot S oo fom Ay, 2 B ane e A6l
C&ftEeScett grasule T4GAIIP SoMaMsTuitRer éXcipiahtsY iot examiples) -

binders such as povidone or methylhydroxypropyl celluloses, in order to
22> gHarantee wejlsstruciured effefvescing. fodies that,do.not formgust.y, . ; o

The eﬁervescing boilies can a%so, contain neutral exmﬁients which dissolve
“Welr i Water, StichasSUcfGse, YtitoB&*Sorb8I, anfitol Sxylitat Bid °3se 2
pAitist “whithlseyvestbscontrbkihereactivity of ffee3@ effelveseing bodyrd/or
pEerketterwettinghef theconstituents o thesfosmulation andioagcelestenule
pesamnosion e elisfyescent ymuatons. aesoripg B e MElielre or

%referably 5 containatleastonep y&ologl allyacceptable
KHCO; and K;CO3, a mixture of K

of KHCOs3, K,COs, NaHCO; and Na,COs.

CO3 and NaHCO3; or a mixture

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

basic excipient per mol ibuprofen salt.

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

excipients are therefore quite particularly preferred.
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- 10 - surfactant. Surfactants with a HLB value > 12, preferably .") to 18,
particularly preferably 14 to 16, such as e.g. sodium lauryl sulphateor
sucrose palmitateare particularlysuitable. Thesurfactant (s)is(are) 5
preferably used in a quantity of 0.01 to 0.1 parts by weight, preferably
0.025 to 0.035 parts by weight per part by weight ibuprofen. The
surfactants can be contained both in the active-ingredient granule and
also in the effervescent granules, but preferably are added to _0
effervescent granules. Furthermore the formulations for improving Le
taste can contain sweeteners and flavourings which are water- soluble or
dispersible in water. In addition to sugars 15 such as sucrose, sweeteners

Tae Rrefecedio particular,as they haye a.high sweetening. srength and o e
are thus particularly suitable for the preparation of small, cheaper

A BHSTVESCRt TABIEES. Pretlied sWRbEhers Sl &Gpartants Sodidi 3 acid
csauehrinate, sctiunpéyctamatey ROedcesulfame K]l reshespenidinganic  or
p&l@f@lﬁﬁﬁwd gﬁ@@ﬁq%oféaq?;aémegl%@st@@cefns\g@@lt@n%%aae thedreof,
.preferably. used in a guantity of 5 t mg, preferably 10 to and .

lgluitgartféfza 3?50 t(c%ii rr%g péirc %0 mgtl %%%(gféﬁ. Z%CPIr%ferrgéngc acid,
aﬁ&ﬁiﬁ%ﬁﬁs FE Peppetmints fichthdRartd vanillafizwoarings igtticuriigh  as
meitfus davautingsisuchtas, e.gngrapeftiitftavousing reElag¥ourngs arenosodium

rRreferably used ina.quantity,ofless thap 100 mg, preferably |ess hanfos 1

ma per 200 mg ibuprofen. Flavourings are preferably used 30 in a quantity
POPIC R 60 migC preterably 15t 78 ™y SHd GURE Spreferdisly 250 26y e
sper2G0-mg ibuprefermThe active ingrediepi-containiry granblesaandior acid
ntheeffervescent granule eanniv addijen ta.fbuprafen, alser  a  mixture

thereof.

Preferred carbon dioxide-forming components are alkaline
or alkaline-earth carbonates or hydrogen carbonates, in
particular NaHCO;, NaCOsz, KHCO;, KCO3, sodium glycine
carbonate = and mixtures  thereof, gquite particularly

preferably NaHCO3, KHCOz 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, 1in order to
guarantee well-structured effervescing bodies that do not
form dust. The effervescing bodies can also contain
neutral excipients which dissolve well 1in water, such as
sucrose, glucose, sorbitol, mannitol, xylitol and
maltiteol, 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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antihistamines,anti-mucositicactiveingredient, antacids, analgesics such

as aspirin or paracetamol, expectorants,anaestheticactiveingredientsand -
combinations thereof.Particularly preferred active 5 ingredients are
diphenhydramine, chlorpheniramine maleate, brompheniramine maleate,
phenylpropanolamine, phenylephrine hydrochloride, oseudoephedrine
hydrochloride, codeine, ascorbic acidiand-caffeine. 10 The effervescent
formulations are preferably available in the form of a dosing unit,

particularly preferably in the form of effervescent tablets or drinkable

granules packed in sachets or stickpacks, i.e. an effervescent ibuprofen
sgrahalebahith contdins thmactiveiingredietit grarmuleéa)151and preferably
1effervescent grapuledb) £:0-Jn thefrmefa,mixiure, 16, such as e.q.
Sgrg?%—e}l(:tivei rgt}alfie@-con@%gggreanul%(]?)ls characterized b¥ %?1 hl%ht

o) ubfﬁiy and In 5articufar isSolution rate’ WithTRE restit that the Sctivé' ™ ©
PiRgredientacohtainifg gierle and the effervescent §ramulesdissohe at (are)
cracticallythe same time. Bhedlissolution tinte ig clearlytieduced parts by

- wkompared with granyles with staggered %i.%%@_ﬁogalleg di@go'%ig%%t@ per

25 of the active ingrediént-containing granules is preferably 5 to 20

PéddondS partiEeist i prefePibiy 84675 setbfids aiqdte partisulafp? e
cpreferably®b tocthseconds,awitictheresult thet thegranglesscareelpnd also

ifeagches therdaotton of the measurementigontainer Ihe ;30 pajticle sizedf o
JP? ?qrrg/_nule IS Erefgrabl énsthe range _trom 0.1 to 1.25 mm, particularly

pre eraglilctﬂ1 090.9 . - 12 - effervescent tablet dissolving in 2 to 3
minutes can be substantially. reduced. For example effervescent tablets

Feartbe prepared wichoxeighdessthan A5 g ima tlose 0f 200.ag-aste can
C®HEH¥?P1@%é@%@ﬁ@%@ssQ%@”Yf@%%®ﬁ¥9ngs which are water-
soluble or dispersible in water. In addition to sugars
such as sucrose, sweeteners 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
quantity of 5 to 100 mg, preferably 10 to 50 mg and guite
preferably 20 to 30 mg per 200 mg ibuprofen.

Preferred flavourings are peppermint, menthol and wvanilla
flavourings, particularly citrus flavourings such as e.g.
grapefruit flavouring. Flavourings are preferably used in
a gquantity 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, in addition to ibuprofen, also

contain - further active ingredients, for example
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5 water and have a pleasant taste because of the small quantity of
effervescing body and in particular sodium hydrogen carbonate. Thus
effervescent tablets are also accessible which have an acceptable taste
even with an active ingredient quantity of 600 mg ibuprofen. 10 The
dissolution rate of granules is measured with a dissolution apparatus
according to the European Pharmacopopeia. For this the so-called paddle
method is used in which SOO ml demineralized water at a temperature 15
of 20 C is poured into a vessel. The contents of the vessel are stirred at a
speed of 100 revolutions per minute, and 1.0 g of the granule to be
ameasuredds added. Effearescenttablets-meist, aceording to thelmgredient,
amenegraph 2Q,in.allthe;pharmacapoeias, dissolye practically ontheic own, ;|

without stlrrln Thus the effervescent component also serves to ensure

SHREEHY ﬁjarﬂﬁa% rsediniBtSS REbVEd by adutfiGently Sidhg ooz ts  and
cforinationt. 125 Fhe folmulation accBedirig tortherinyentionr pleferably active

16RNAIAS 20040 8009 ibup@{%@%@gggﬁ@gree aCiQ}mP@H:@Q@H%H@Mine
Ef]f_erv scent tabletsh@referably contaln OO 400 or n}Lgg ggorggqamme
"Sachets 6r stlcﬁpa 57200, 400,600 or (?md |bu ro?erY !

sing unit

PG TH therd bk of effervescéﬁf@éﬁl’é@h@é #88ing units prefé?ﬁtﬂ?%%@é%fir ine

htotat sveightof 00040 dE00ang pet 200 g brpsofend measdeeithas. free
acid). Preferred total weights for a dosing unit are accordingly: - 13 - 200

mg ibuprofen:1000 to 1500 mg, preferably 1300 to 1400 mg; 400 m ,
|Bﬁpr%%?§66(§Foe§6ocfﬂ1ﬁ%fé’f*éﬁa%%?2ﬁt§§5ﬁrfs?ﬁﬁ1@l available in

the form of a dosing unit, particularly preferably in the
form of effervescent tablets or drinkable granules packed
in sachets or stickpacks, i.e. an effervescent ibuprofen
granule which contains the active-ingredient granule (a)
and effervescent granule (b) e.g. in the form of a

mixture.

The active ingredient-containing 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 1is preferably in the range
from 0.1 to 1.25 mm, particularly preferably 0.1 toc 0.9

mm.

Because of these preferred properties the quantity of

effervescing body necessary for the preparation of an
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600 mg ibuprofen:3000 to 4500 mg, preferably 3500 to 3900 ma. 10 The

formulations according to the invention also preferably contain a total of 3

to 5 parts by weight, particularly preferably 3.5 to 4.2 parts by weight of

basic components such as alkali hydrogen carbonate and in particular

sodium hydrogen carbonate per part by weight 15 ibuprofen. The

formulations according to the inventigrpalso preferably contain 1 to 2 parts

by weight, particularly preferably 1.4 to 1.8 parts by weight acid

comoonents 20 such as citric acid and/or monosodium citrate per part by

weight ibuprofen. In the case of effervescent tablets, effervescent granule
e(bf andeotiveingredieat gransleday areypreferably: usedl imamatie sf LZio be

sgl-}ggo@gftgxéwﬂgE:r%gﬁ%%ﬁeniggf@n%%@p pértli@ﬂ@t%m@_%rﬁl?ty 2tk et s
.6 parts by weight effervescent granule per 1 part by wei

Cﬁl&i\%ﬁné)rg%%%g%?an‘ﬁéf .36 g@?@ %ﬁ#%ﬁ)laﬁ%ﬁ?cgjht%n.gthgr?nﬁca?é)cfe of
2esmponents wpgadntities such thatthetready-te-drinkesoldtion dbtaindd by 1n
waissolutionof adosingaunit i 200 Ml waterthas Behoke 3 19:7.5he  small

r < 7,in icular 6.5 to 6,8 and quite particularly prefer ably 6.6 .

q%%fle%@ \?/%lh t%g Sggfe%%%t Sé% %hnegsom%% t%&gs ('g”rﬂ1 thg?()r)fllc EuC(:elJl(gL(-i-acra\usseog o
hydrogen carbonate. Thus effervescent tablets are also
accessible which have an acceptable taste even with an

active ingredient quantity of 600 mg ibuprofen.

The dissolution rate of granules 1s measured with a
dissolution apparatus according to the European
Pharmacopoeia. For this the so-called paddle method is
used in which 500 ml demineralized water at a temperature
of 20 °C is poured into a vessel. The contents of the
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
alsco serves to ensure that any formed sediment is

dissolved by a sufficiently strong CO, formation.

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

"In the case of effervescent tablets the dosing units

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

welghts for a dosing unit are accordingly:



10

15

20

25

30

35

- 14 - the carbon dioxide physically dissolved in the water and has neither

a salty nor a soapy taste. The formulations according to the invention thus
differ 5 from known effervescent formulations not only by virtue of their
particularly low weight per dosing unit but also by a substantially better,
non-salty or -soapy taste. Moreover, the formulations produce completely
clear solutions after dissolution. 10_Injthe_case of drinkable granules which
are packed in sachets or stickpacks, the quantity of effervescent granule

(b) can be further reduced vis-a-vis the active-ingredient granule (a) with

the result that the named 15 advantages are particularly pronounced.
Drinkatile granules prefeeably have @ototad weight of:SCOrte 85018 per 1300
200 mg ibuprofen (measured as free-acid) Q%;dosing unit. Preferred total
weights for a dosing unit of drinkable ibuprofen granule are accordingly:

20 200 mg ibuprofen:500 to 950 mg, preferably 550 to 800 mg; 400 mg
ibuprofé€r: 1000 161900 g, :preferably H1O0XBIG 1600 mar6@e.mgly 2400
ibuprofen:1500 to 2850 mg, preferablys00Q,tp; 2400 mg;

600 mg ibuprofen: 3000 to 4500 mg, preferably 3500
to 3900 mg.

The formulations according to the invention also
preferably contain a total of 3 to 5 parts by weight,
particularly preferably 3.5 to 4.2 parts by weight of
basic components such as alkali hydrogen carbonate and in
particular sodium hydrogen carbonate per part by weight

ibuprofen.

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

weight ibuprofen.

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

active-ingredient granule (a).

The formulations contain the indicated components in
gquantities 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



10

15

20

25

30

35

30800 mg ibuprofen:2000 to 3800 mg, preferably 2300 to 3200 mg. In

the case of drinkable granules, the cuantity ratio of active-ingredient
granules- (a) to effervescent granules 35(b) preferably lies in the range

from 0.4 to 1.6 parts by - 15 - weight effervescent granule (b), preferably

0.6 to 1.25 parts by weight effervescent granule Kb) per part by weight
active-ingredient granule (a). 5 The opject forming the basis of the

invention is also to make available an economical process for the

preparation of effervescent ibuprofen formulations. An essential core of

the achievement of this object is a process which makes possible the
tiapid-ami ecorbmirakconversidreefl.the Ifiinsallbledbuprofendntezaer and

nhighlywater-soluble granulg, even wpder produetion conditions. According
to the invention the active ingredient-containing granule(a)is preferably

prepared by 15 intensively mixing ibuprofen in the form of its free acid with
Térre drombiel basieexcipiertsrane 1Fwithidut adding watenThehibaprofehfer
fispreferabiy mixedavith-thedhasicr2(-gxaipienbwhilenaddinghar organi¢i rtue
o3olyent; Partieulayly, suitable qrganicisolyants, are isgpropangl. efhangl 414

acetone and mixtures thereof, quite paﬂlcul ly |sopropar$olfl?ﬁe organic
P3olvent 18 preferablyPdsed ifPa uahtity BPO 16 26 Wi -06 partieakirly taste.
Mpre¢erably, 0.5 tn 25 3 ivt=Stnand quite pariculaly preferattyl 8.8:t0v1.5 wliear

Y relativedo the totaljweight 9f thereaction mixture. To accelerate the
reaction the mixture can be 'heated, preferably to a temperature in the

range of 50 to 60 C. 30 It was wholly surprisingly found that ibuprofen
Treadts Tompletelyowheptntensiety miked withthe'basie exciisieres aitadut 1 n
stheradditionsef water. Afteraeding avery smakhguantity efan ergani¢escent

g3¥enLthe mixture heats thiough its own feadtiop heal to approx, 4019 9%
ingredient granule (a) with the result that the named
advantages are particularly pronounced. Drinkable
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
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- 16 - C, changing completely into a highly water-soluble ibuprofen-salt

mixture. If for example 360 kg ibuprofen, 270 kg potassium 5 carbonate, 9

kg sodium carbonate and 6 kg isopropanol (0.9 %) are mixed at room

temperature in a suitable mixing vessel, the product temperature rises to

40 to 50 C within approximately 30 minutes. The product is initially

powdery throughout the process and then.changes 10 into a very fine

granule without the mixture becoming sticky or losing its flowability.

Surprisingly, the reaction proceeds in solid state. If a sample is taken from

the stirred mixture after approximately 40 minutes, this dissolves
wedarntitatigelyanm waterawithig afewlkb secondsandfprodutes @ cempletely. 25

ﬁé%@%sowyonwgfb¥ﬁ9ﬂ€@ﬁ%@%@@%&ﬁ%USSQQHJEQF”PE§SSp@¥ part by

isoproganol ysed can be very largely removed within under 5 minutés as a
Vi5alt of tHe progust feéa Hnd the Vaeltm: 20°rhus the whole process for

converting 360 kg ibuprofen (sufficient for 1.8 million effervescent tablets

Twith 280 ;g ibuprafen)ds over indesssthan 4erainytes-Even®00kda1so to
ingrofen can g; reacted and dried in less than 60 rPinut %The sgeed 01‘C .

m avalla £ aln. econom a ro S S ox e e aratlion
the reaction and in part|cui3ar the 32% C arﬁy of: the course o reac%on ere

odnféreseedBR At areionipleRly dresipetidd. Water-88luBRIpdsical core
osubstances wvhielvhawe a pd£ 1410iin Odomelar aqgueous splutios @te which

rSHilable s basie excipients ase 1, Pelered basic exgipients (hasedd tne
.are trlfiotassm,m Lrphos;%hate,,tnsodlum hosphate, N
P BtasRitmcitrats hisotihmicitrateahdtheLorespbhdig S6dith g R8-S
epstassinfrandsodiumtsalts ofalyting,dysine, arginine and physiologically

35 harmless .organicaminessuchasmeglumine(N-

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

water.

The ibuprofen is ©preferably mixed with the basic
excipient while adding an organic solvent. Particularly
suitable organic solvents are isopropanol, ethanol,
acetone and mixtures thereof, guite particularly
isopropanol. The organic solvent is preferably used in a
quantity of 0 to 10 wt.-%, particularly preferably 0.5 to

Q

3 wt.-% and quite particularly preferably 0.8 to 1.5 wt.-
% relative to the total weight of the reaction mixture.
To accelerate the reaction the mixture can be heated,

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

It was wholly surprisingly found that ibuprofen reacts
complétely when intensively mixed with the 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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- 17 - methylglucamine), in particular alkali carbonates such as sodium
carbonate and potassium carbonate and mixtures of these substances.
The basic excipients are preferably used in a quantity of 0.8 to 2 mol,
preferably 1.0 to 1.5 mol and quite preferably 1.1 to 1.25 mol basic
excipient per mol ibuprofen, wherein potassium-containing basic
excipients and particularly mixtures of sodium-containing and 10
potassium-containing basic excipients are preferred. Potassium and
sodium salts, such as for example K2003 and Na2003, are preferably
used in a molar ratio (I<: Na)of 1 : 0to 1: 1, preferably 1 : 0.02to 1: 0.1,
° particalagdy preferabhphe 005145 Particalarly préfénbd basieexeiptentd uble
i arg-petassiurncarbgnate and mixtures of potassium carbonate and
sodium carbonate. In addition to these basic excipients further basic
excipients can also be added, which are preferably 20 selected from the

I §roupdf the &pBVE-Rametibasi@excipiertsibase ). Further basicrotassium
cextipieatseare prefegablousednin agttaotitywef 040.8.5 mokef thesrameganol
(Epta] quantity of basic.excipients of 0,8 tq 2,0 malpey,mol ibyprofens 25.. ., o

The average particle size of the ibuprofen and of the alkaline excipients
LKA nSEBE Greatér thaR T8 frim, ek 1ot greafisi tharPo. 195 to 50
°fTM @hd glite papticutarlyopretérably3iot gréatetthan 0.1 mem- Atledst:20 is
185 % oi all thescemponents pasicipatinga the-rraction sheuld besmaller ye s
1130 0.25 mm. For reasons of cqst, in all cases p t""'%ﬂ?@&@'”ﬁé‘é@ in

average partlcYe size of Ogdfglma and pakrlglcu arly 05 i are pre erred. 9
STheaVerage paffidé Size isa3certdiftd Ritddreihg toDINP 66345516/ front he
rthecRasin-Rammles<Spetling-Benhet (RRSB).cunve kaown.toa persen taken
rsiflled-indhe et The 'QHP&%?E&G%CE%M*?é%%?é%%&%”%) (PASE es,

accompanigg b% the formation of an intimate salt mixture which
prof

1) . vhicl
C Ba1itairs T erfiAIP GG e feaction Prod Ui (6dse #) 6 the badic &V
s eompoand lchnrwhereeappropfiatelexcesyes ofthe baseut When using
potassium carbonate as basic compound 1 ibuprofen potassium and 10

IEotassium hydrogen carl:ionate forms as b ef letel
a vVa i

C ratnylator .1s. U .@FiﬁﬁQW? %cess the
unexpected that under the déscribed mild reaction conditions the crystals

1 gpiedbaproteriafd of e basid 8xcipieATHrdugherRiBet ftally il ithe under
5 molecutarsstate accompaniedlty thresfopmatinreaf $adtlb witboutreesotdtionm .

TRLE melfyisibly eccuging. Ansextremely intirate; YTy HOMOGRNeoUs o ron

mixture between the |buprofen salt and the basic excipient forms, wherein
( ﬁﬁf&ﬁ res Hich C8htaim ?gurﬁf’&f%ah Pbr&ssiih Gndotassiam hydrogent 200

ngarbohatedreguité paricalarly prefesed. Bothh 45 minutes. Even 600
kg 1ibuprofen 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 Dbasic

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

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

harmless  organic amines such as meglumine (N-
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20 the potassium salt of ibuprofen and the potassium hydrogen carbonate

formed are very well soluble in water and contribute to the high solubility

and the extremely high dissolution rate of the active ingredient-containing

granule according to the invention. The active ingredient-containing

granule can also have small voids which presumably result from the

inclusion of CO2. These voids have digmeters of for example 10 to 40 pm,

in particular approx. 30 pm and can give the granules a honeycomb-like

structure. 30 It was also found that during the preparation or dissolution of

the effervescent formulation the hydrogen carbonate intimately connected
rtotthe ltiproten sal) almost cempletely suppresses theaeversetreactionto as
<IpsQluhle layprofen of tQ‘?@C%V@E'QQE%QDtéQH%%ﬁég afhe afidcures of

contained in the effervescent granule. This is a decisive cause of the clear
CHESSIutiSTP 6F e Efervescent ibuprofen formulations according tot he

invention and for the surprisingly low pH of the 5 resulting effervescent

Tseiutions Accarding ta-a preferred embadiment,of the pragess ageergding tp or

the inyentian a mixture of potas an diym salts.in particular .
Orhgdu?éeoof %;talggigm 18 %égﬁ)eornazife gndgggiur%%a?édr?ateﬂgiuse%na?s quite
PEgsie sxépient. JAalfhough thé isuprofenlsodidmiresufting fioht e additionmol

iefigodium rﬁ:grb@nateeisﬂesls d/mllsmlub{e ctbam mteqmt@ss_&_tﬂﬁ salt, axvergients
awell soluble ibyprafenssalt mixture is.obtained. The additian of a:small1s 5,4

guantity of a sodium compound has the advantage that the resultant
|

BBhproter SodithadE H%h birderecafse dFits Aditesiveniéss et erred-
Paiprevesithegirdcessibility. of thetactiveiingredient granelea 20 Moréoves, and

m’bazt@@ﬁb%%r}@e@ééﬁ%@pfyyd@é%_ila%prgf%s_c?d&umate&ras which, N% ) of 1
.because of its tendency to form a dihydrate tends t orb, water ang

'bincg?'ls w% er t|c;fulle'ol ianér e%:rﬁrglgrb%/gt%g stzlrting su%ggl%ceg or f?){rme’d inO Ly

PShA Guatitied doedhfamidd’by thie foration of ibuprofen- 25 sodium
dihydrate. Thus it acts as an internal desiccant. Under the production

peonditions.customary.fer fhe preparation of.efferyescent tablets of appros ;
20 to 25 C and approx. 20 % relative humidity the granule is sufficiently
C&hBR S b orY HsfahifithnF 50 a &t s%? AtV om tHair 041 um

CHEhéo granute prepareddn the vaduuntirastlatercan bexsciedmattandiurther
paixed withoub peablems.an2@iso 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 qguantity 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 guite
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 1is ascertained according to DIN
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dissolution rate by better pressibility and also by a small tendency to Stick.
The water content of the granule is to lie if at all 5 possible in the range
from < 0.5 wt.-%, particularly preferably < 0.25 wt.-%. The granule is
therefore dried if necessary following the reaction. A water content of < 0.5
wt.-% and in particular 0.25 wt.-% is necessary to guarantee , a sufficient
storage stability of the 10 effervescentdormulations. These must be stable
over several years and must not show any carbon dioxide development
through reaction with the effervescent granule if exposed to short-term
temperature stress. 15 Granules with a water content of < 0.5 wt.-% are
oparticuladly suitdhtefortéffervassent-formulations wehich are-packaged {(RRSB)
cRacks with a-desiccant dersexanplein dubes,with a dryipg plug. When
using e.g. blister packs or alu/alu foils the water content should lie below
0.25 20wt.-%. The prevention of the addition of water is essential for the
T&surd& vPifreiRactcin Therefdie) bhsie eRéipientsonfieR Yo watefwson 1)
areaction withdhe jbuprefert acits 25such as £:g. KOH andNaQH or alspture
wpatagsiumydrogen carhonatg and sediym lydragen carbopate, afe. , .. ; )

preferably not used. Bicarbonates have the additional disadvantage that
PGt the redfiGn vith aft acid: i addftivhto WAIBE €akbon dioxidé!aldeere
afoprmnsp30 The drying of dydrofis grenulessis ehergyrirtensive randcosty.s ium

chewshieve awatergantent objgssithan 0.5 wh % marethap20.hours.are, n g

retquired undeg production con%ions for a 500-kg mixture even Lbnder
potassiu g ro?en ca (Pnat% orms. .as ﬁse 2. L1t
vacuum when 35 water 1s used during the preparation of thé activeé

completely wunexpected that under the described mild

is

reaction conditions the crystals of the ibuprofen and of
the basic excipient through-react totally into the
molecular state accompanied by the formation of salt
without a solution or a melt visibly occurring. An
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
ingredient-containing granule can also have small voids
which presumably result from the inclusion of CO,. These
voids have diameters of for example 10 to 40 pm, in
particular approx. 30 pm 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 iIntimately connected to the ibuprofen salt
almost completely suppresses the reverse reaction to

insoluble ibuprofen of the active-ingredient salt with
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- 21 - ingredient-containinggranule.Afurtherproblem, recognized only
under production conditions on the 500-kg scale, is that in the presence of
water the reaction of ibuprofen with carbonates does not proceed
uniformly. 5 Although the ibuprofen reacts preferably with the more basic
carbonate accompanied by the formation of hydrogen carbonate, in the
presence of water a reaction also takes place with the more weakly basic
hydrogen carbonate accompanied by the formation of carbon dioxide
according 10 to the following reaction diagram: Ibuprofen +
K2003ibuprofen-potassium.KH003 KHOO, + ibuprofen -4

tibepeafent potassiuim ¢dD02iH 2hES §hé extent ot thiesg reactions dépendss a

qen the mixingdntepsity, @P temperature; of the pre%@@mt%sr of  the
;%aframeters and ca thus b tﬁ contﬁolled OgﬁyEWIth difficult éi roduction

condi ff(?nsscevﬁ% thé Fésuitthat no %&% |bPenI855easc cutf’o'Fhe
120 esinposition of every hatchpusthe amalyzetand rebdjusted of  the

racaordingly todhe found-leyel efcactivedagredient. The drying is
additionally made difficult by the fact that sodium hydrogen carbonate
alreadé}éfﬁarts to decompose from a temperature of approximately 60 Dr

As5 AECGMBanied bydhe ForfatibR%T watBRad B&bon didxide: Mher8dsuir s S
athecabbiveqprablemshare furthen intensified.rifhetwater présept;vaielh um  and

s@'é%%’xes the, earbonatgs apd the hydrpgen carbonates used, which,thens ; .,

akgt with the |bu rofen i solublel ater, bears sole responsibility 30for

Bé]ﬁéiﬁoura,& cording to'the ﬁ Bt was folRd, onh othae? harmd 51
eﬁﬁ@%ﬂﬂeeﬁé@ctlo%lﬁrbéééds réproduditly 1o firnatssenhterof waten evénon from

tthe 600kgiscale and agaghiven carbonate is less well soluble
than the potassium salt, a very well soluble ibuprofen-
salt mixture 1is obtained. The addition of a small
quantity of a sodium compound has the advantage that the
resultant i1buprofen 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
°C and approx. 20 % relative humidity the granule is
sufficiently stable and absorbs only insignificant
guantities of water from the air. The granule prepared in
the wvacuum 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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ingredient-containing granule with an active ingredient content between
100 and 101 % (relative to the theoretical value) results. This small
difference is presumably caused by the reaction to form 002 and water of
5 small quantities of hydrogen carbonates formed during the process
and/or a small concentration of the granule by drying the components
used undried. As practically no increase in the concentration of the
ibuprofen takes place, it is to be concluded that, to the surprise of a 10
person skilled in the art, practically only carbonate reacts with the
ibuprofen and takes up a proton accompanied by the formation of
dhydrogert carbonate e Theyreastione obsprvesswhen water isratided undeby  a

shreductioneenditions, of hydiogen carbonates with ibuprofen does 15 not
take place, and fluctuating, non-reproducible active-ingredient

concentrations caused thereby do not occur. As the reaction and drying
Threferably proesed antempératires slowBeC, iive thermhie 1f at all
pdecorppasition of foned segdiimtysrogen caronate in 902 and-watefisir1y
paise20.gxeluded gThespragess;according to he javention gan be sauried .
“out in any suitable mixing vessel. The mixing,is preferably carried out in a
Haclifime §raiuiate thripktor ifid-b&d 25 resctofor éxtriderciHennt ©of
<uding organiG salvents thepase: ofa Vacuum Yranutatekis particataslysary to

cRAMAHNAGROUS, dn pagliciara ¥aeuumdgrapulator which inaddition tocthe ¢
etji:%\g%esefog BIthlx glgl%oqp%gents %Igo $rowdes f_or the possgwtg ofO

immediate Srylng. e smaﬂf qaant'lties of S0 ven%l%vthlcl%%re u&8 ver
S&OFdihg to TRE ventien cahBe remdvedsincafeveminutes ipavacddmxide
dgranutatate 23 -through  reaction with the effervescent

granule i1f exposed to short-term temperature stress.

Granules with a water content of < 0.5 wt.-% are
particularly suitable for effervescent formulations which
are packaged in packs with a desiccant, for example in
tubes with a drying plug. When using e.g. blister packs
or alu/alu foils the water content should lie below 0.25

wt.~-%.

The prevention of the addition of water is essential for
the course of the reaction. Therefore, basic excipients
which form water upon reaction with the ibuprofen acid,
such as e.g. KOH and NaOH or also potassium hydrogen
carbonate and sodium hydrogen carbonate, are preferably
not 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 1is 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 1s wused during the preparation of the active
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Compactors,fluid-bedreactorsorextrudersare preferably used for the pure
thermal solubilization of the ibuprofen without solvent. The mixture,
essentially consisting of ibuprofen and basic excipients, is heated 5 to
approx. 50 C accompanied by stirring. Under these conditions- a batch

size of approx. 500 kg can be converted within 2 hours into an
active-ingredient granule well solublein water. 10 In the case of

solvent-free conversion in a compactor the mixture of ibuprofen and the
named alkaline excipients is strongly compacted between two rolls. The
resulting reaction heat is sufficient to carry out the reaction, additional
iheatingiis motnecessany.rkb Surgrisinglye the thermalfreacticnrof theroblem,

Abuprafen with the pamed.alkaling excipienis can also take placedna soo-kg
ﬂugcl)zed bed. The mixture is heated to SO to 70 C by thegi;rocess air. 20 ¢
SkEcording fo & Ritthet Prefeiffed Vai it tive Soiveri-free réadtion ¢an be™” ©

idatded banin an extrudernkis easedibeprofentandalkafirslexeipiehtsmly .

rareraseyrately, dosegiiptocartexirudechy meass ekgravifithically operatingore

25 dasing seales end mixed fogefner. The extrusion s Arefsratbecafadogen
out under the conditions describe

carbonate, in the presence of water a reaction alsc takes

place with the more weakly basic hydrogen carbonate

accompanied by the formation of carbon dioxide according

to the following reaction diagram:

Ibuprofen + Ky;CO3 —> ibuprofen-potassium + KHCO;

KHCO3 + ibuprofen — ibuprofen-potassium + CO, + HO

The extent 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 dissolves the carbonates and the
hydrogen carbonates used, which then react with the
ibuprofen inscluble 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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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 30 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 35 with ibuprofen can optionally take place here. The - 24 -

extruded material generally has an active-ingredient content of 101.5 to

102.5 %. Once the product temperature exceeds approx. 65 Cc a small
irepetidn of hydrogeaicarbgnatesawith stillvuinconvertechibuprafenimystloe ent
c%h@%eﬁ%tsd @m@d@aﬂicgt@@ ir: t?%&ﬁsil@flsodbsm 'lypé%ea%%r?ﬁ%e Athe

ermal decomposition. Despite igher, reaction pe is ,

sgc?orn%l%lry rglactlonﬁtaﬁgs pr[pce c? %nly a%gurprlsmg ;1 rEmalig ngﬁf The® 3
PRatsitohtent of iie extruddd materat is  Gsually ofake ofder 206t vgter of
swhi%. Granules whichofave.smallveids andavkiek Have amed during the

p%%%vscgmgr!w&rugtursﬁaaflbecpaseaﬁ-‘@r%\e%tﬁus'&@ Sych granyles .

are particularly suitable for the
drying the” components used undried. As practically no

increase 1in the concentration of the ibuprofen takes
place, it is to be concluded that, to the surprise of a
person skilled 1in the art, practically only carbonate
reacts with the ibuprofen and takes wup a proton
accompanied by the formation of hydrogen carbonate. The
reaction, observed when water 1s added under production
conditions, of hydrogen carbonates with ibuprofen does
not take place, and fluctuating, non-reproducible active-
ingredient concentrations caused thereby do not occur. As
the reaction and drying preferably proceed at
temperatures below 60 °C, the thermal decomposition of
formed sodium hydrogen carbonate in CO, and water is also

excluded.

The process according to the invention can be carried out
in any suitable mixing vessel. The mixing 1is preferably
carried out in a wvacuum granulator, compactor, fluid-bed

reactor or extruder.

When using organic solvents the wuse of a vacuum
granulator is particularly advantageous, in particular a
vacuum dJgranulator 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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15 preparation of drinkable granules. The active ingredient-containing

granule is then mixed with an effervescent granule and then preferably

packed in sachets or stickpacks or compressed to form tablets. 20 The

effervescent granule (b) is prepared in a separate step, preferably in a

vacuum granulator. An acid component is mixed with a carbon

dioxide-forming component and optiopally further excipients and 25

additives. The above-named preferred acid components and carbon

dioxide-forming components are preferably used. The quantities of acid

components and the quantities of 002-forming constituents are fixed in a
caapher:knewn to & pefsbroskilled indhe astrsuch that the eesulting:=33 are

peilerveseent formulation progyces he desirpd ofiwh erCﬂ%%Pi'%%dz Weson of

water. A person skilled in the aft can control the reactivity of the

C R¥ferbBEEIRG HoRy HkNoWh mater By selechifg Welk35 e, essentially

cwater-solubleantllesswellweter-salubledrid iconstituems fortthe 1s heated
t%ffeg\@%&t.graawlef’ Ehis,can g, takeyplage insproven mannenby: Mixinge se
a we| Water-solublebcii;cric acid and relatively oorcl}/ solu Ii onosodium

a a r

£ %Et%g can be

“Gittate: Thé dissolution r%]ile of theacid’5 con ;i%neﬁt'an t
Creavaviteof the effeA/esceht gFetitde cantalse be BntralleliBietheciys@l ent
Sizeela ofdhe citric acideNaturally éke decomposition time of the
effervescent tablets is controlled not only via the reactivity of the
effervescing body, but also via the 10 quantity used. The above-named

%rtﬁ@?eﬁ(ﬁﬁ%n%faré%gﬁﬁﬁérﬁﬁ UReG WHER prEpErng the effeRrdstent the
ngranules. nfordenthat Bereaetioh bétwerarthd acidlcohiponenkangikats is
s902sforming 13.£9A 008Nt dasActalready oceydwing graaulatieRu1ting
either the c%nstigcuents of thgfeffe,rve cent granule must t%e r%nulated ith
reaction S 1S5  Su 1 leﬂ% to? carr u gf e reagﬁlon,
organic Solvents such as'e.q. sftiano ancﬂsopropﬁ’nof}or only very sma
aq\artities df watertmhay besaduet WiER BFé ¢ be removed again as
quickly as

Surprisingly, the thermal reaction of the ibuprofen with
the named alkaline excipients can also take place in a
fluidized bed. The mixture is heated to 50 to 70 °C by

the process air.

According to a further preferred wvariant 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 mnixed 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 coocled with the
result that the composition advantageously leaves the
extruder as granular, low-dust product at a temperature
of approx. 40 °C. As a consequence of the higher
temperature a limited thermal decomposition of sodium
hydrogen carbonate and/or reaction of hydrogen carbonate

with ibuprofen can optionally take place here. The
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20 possible from the dampened effervescent body granules e.g. by

applying a vacuum. As already described, the 002-forming components, in

particular sodium hydrogen carbonate, are reacted with 25 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 thefinal-mixture. For example, small

guantities of an acid and/or a 002-forming component 30 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
eglramtities of 0824ermihg componehty andhaeid censtitaentsare jpreseniient

26+ &b 8s gffervescent:granyle, ﬁwerer@aje@erﬂ%epm'@ly@@deeﬂeé%ture
final n§xture. The mvggﬂon explalned fJL;rther beI r?/ lfns of
0 ple

eéil”cn |merﬁp£(amp1es ment examp es J.fﬁ%(am repa¥a IOﬂ

CHfr&? hupfstenitohtainifi§ Jg%énuwweﬁmzeeemazeesar.e@ae) must  be
eagecompatjied by dhe additipn of isoprapanol 360 kgdbupraten wiltan sodium

hewegergr%%%@zégn@ 20.kg petasgiym carbonae with egsa;ye@egethe

rgham of 0.0 9 kg sodium carbonate with an average grain of

%1%refﬁaﬁﬁemﬂtotﬂ%ﬂm%cﬁﬁhﬁgraﬁaafb#w rﬁ%a%m “takes
padpprox. Baninutey. 7.5 kg isopropang Wwas sprayed iswithirt 10 Minetegater

c¥adwe0.5 Mm single:eompanent20-nqzzies; Ihe produciwas the order
cforbtmélou ly silrred over a further 30 minutes, wherein the product

temperature increased from 22 to a maxim= of 53 C. The product
remained constantly powdery during shirring and changed within 40
Gmamutes into aiheh free-dlowingsgranule with ds  and  which have a

honeycomb-like structure can be prepared by extrusion.
Such granules are particularly suitable for the

preparation of drinkable granules.

The active ingredient-containing granule 1is then mixed
with an effervescent granule and then preferably packed

in sachets or stickpacks or compressed to form tablets.

The effervescent granule (b) 1s prepared in a separate
step, preferably 1in 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
COz;-forming constituents are fixed in a manner known to a
person skilled 1in 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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25 an average grain of approx. 0.08 mm. A. representative sample of the

granule dissolved clear in water within seconds. The conversion of the

difficultly soluble ibuprofen into a highly water-soluble ibuprofen-potassium

salt mixture was over. A vacuum was then applied for 5 30 minutes, the

product temperature dropped to 35-40 C and the loss on drying was < 0,5

96 (essentially isopropanol). This granygle_can already be used to prepare

effervescent tablets. If the drying time was extended to 15 minutes, a loss

on drying of less than 0.2 sa was achieved, To prepare a coarser

ibuprofen granule suitable e.g. for use in 400- or 600-mg effervescent
ctablets forpackingdn sachetsamnd stiekpasks, the mraiedal wasigranidated . g .
By, _pr%yi%%é“fﬂl‘%{ isppropapnol, A sprayed:n cuantity of 510-2a K9 arer-

sufficed. After brief vacuum drying the resulfing coarser granule was

S§AreBhEd arfitthen dried to-the dfted B84 dhdFGing. THEGYING tinfe o1 e

matassaahidrying oftapprex. 0B1% was applox. 25rminieés; fora losdien acid

Orying @< 0.2 fesappraxs 6Q minutes, The average 0 grain obthegranudleent
was 0.25 mm with a grain-size S{St”?ﬂti% %tw%%peo.l angtla. 5 meZel'le7

9if %thee basic c%msponeﬁts%%tasrs?umecarbo%ate and sodium carbonate " 9

oWas bsed pérrore meliBuprdfdn the 18 ratid 6f tHe potsilin-eoftainifg ©f
tiothe sedivm=eenriaininghasic excipients being11 =0.042.tThenly via the

Qdveshgrerdientooniont of fue glae wes (Ao % deiptvelateys s the
theoretical Set point of 56.3 %). 20 Example 2:Determination of the
WidESifioh FaiE Bf the granule from example 1 In a dissolution apparatus,

500 ml demineralized water at 25 20 C was introduced first into the
TYRSSels asearding-to Exrepsan-Pharmacopaeia (method 2} + bhe speed efseq
herpaddle was set %thloo r{e%/olutlons er inute. '{he d|s§olutlogtlme for
wheT RE GRS hid: & eftervescent granules. In order that a
€ granules prepared according to (a) was:
reaction between the acid component and the CO;-forming
component does not already occur during granulation,
either the constituents of the effervescent granule must
be granulated with organic solvents such as e.g. ethanol
and isopropanol or only very small gquantities 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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average grain 0.08 mm8 seconds average grain 0.25 mm19 seconds.
Example 3:Preparation of an active ingredient- containing granule with
K2C0O3/Na2CO3 (1:0.96) accompanied by the addition of isopropanol 5
Exactly as per example 1, 412 kg ibuprofen, 155 kg potassium carbonate,-
113 kg sodium carbonate, 32 kg mannitol were poured into the vacuum
granulator and mixed for 5 minutes. & kg isopropanol-was sprayed in 10
accompanied by stirring and stirred for 55 minutes. After 50 minutes the
composition reached a temperature of 54 C. After approx. 30 minutes'
stirring time the stirred mass became slightly sticky for a few minutes and
%changedfintora fine gtanuterafterlafurtherlOmainaiesiArsmiadl 15 guantityl 1y

=efeoarser 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
Theen. The sievedrgransle axsreturred iftothesacuoml. @0 glanulaterand of

cdiedwitbin-4% minywtes 40 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. 25 basic excipients is 1 : 0.96.
The dissolution time, determined according to example 2, of 1 g of the
ibuprofen granule is 28 sEednsidifaserage:giapil@d mm). Solvent quantity
(relative to total mass) 1.1 %. 30In example 3 the ibuprofen content was

101.2 % (relative toPthe theoretical set point of 57.7 %). This content

EXARIMahhereactiohprscaieaBractialy 2  ibuprofen-containing
granule with K»C03/Na,CO; (1:0.042)

accompanied by the addition of isopropanol

360 kg ibuprofen with an average grain of 0.075 mm, 270
kg potassium carbonate with an average grain of 0.09 mm,
9 kg sodium carbonate with an average grain of 0.05 mm
were poured into a 1400-litre vacuum granulator and mixed
for approx. 5 minutes. 7.5 kg isopropanol was sprayed in
within 10 minutes via two 0.5 mm single-component
nozzles. The product was continuously stirred over a
further 30 mninutes, wherein the product temperature
increased from 22 to a maximum of 53 °C. The product
remained constantly powdery during stirring and changed
within 40 minutes into a fine, free-flowing granule with
an average grain of approx. 0.08 mm. A representative
sample of the granule dissolved clear in water within
seconds. The <conversion of the difficultly soluble
ibuprofen into a highly water-soluble ibuprofen-potassium
salt mixture was over. A vacuum was then applied for 5
minutes, the product temperature dropped to 35-40 °C and
the loss on drying was < 0,5 % (essentially 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.



10

[
(O3]

20

25

30

35

exclusively via the carbonates alone. The potassium - 29 - during the
reaction practically did not react with ibuprofen accompanied by the
formation of 002 and water. Example 4:Preparation of an active
ingredient- 5containing granule without the addition of organic solvent in a
roller-compactor 200 kg (970 mol) ibuprofen, 140 kg (1013 mol) petassium
carbonate and 24 kg trisodium phasphate (anhydrous, 145.5 10 mol) were
mixed and poured evenly into the funnel of a roller-compactor. Through
the action of the pressure (approx. 10 KN) and the heat that formed in the
process, including the reaction heat, during the compacting a composition
Twas farmedwhick shetly after ceolingeeouls 25 bescreeneditroughg . for
uZEves Wi nesh idihs ol 22 b 2oJum and was complstely solile 4
In ' water. The two com actor-rollers were water-cooled. 1.19 mol alkaline
sagtifiefts Mste GSSFEERT il 20 ibBiprofert The ratib™st tHeraiRaFated by
spatagsitm tdsodiunr salts i9t 00l The Framye aissotvied imR2ntity of
18econdS in theapparatug describedundgr.example 2.under the:spme test ne
conditions. The averag%%ain as 0.6 mm. The ibléorofeg ar nule | bes& £
L&ited tb'tRe préfaiatior’or2b efferiScent tablets or for packing in% Tee e
tsachéts optidnaihsgethed withfarthehexdpiBRtsd ahd fst useras? 10ss on
dflavausingsrang-pvesteners. Example S Rippaeation obanveictivees, for a
l@ggxg%“arying of < 0.2 % approx. 60 minutes. The average
grain of the granule was 0.25 mm with a grain-size

distribution between 0.1 and 1.25 mm.

1.17 mol of the basic components potassium carbonate and
sodium carbonate was used per one mol ibuprofen, the
ratio of the potassium-containing to  the sodium~

containing basic excipients being 1 : 0.042.

feisd

The active-ingredient content of the granule was 100.5

Q

(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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30containing 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: - 30 - 412 kg ibuprofen (200C

mol), 276.0 kg potassium carbonate .(2000 mol), 14.6 kg lysine (100 =1).

The heating jacket of the vacuum granulator was set at 50 C. During a

stirring time of 90 minutes the producs gemperature rose 5 to 68 C. The

product was completely water-soluble at this time. A vacuum was applied

for 10 minutes and then cooling took place to a-product temperature of 35

C. A fine granule with some larger agglomerates formed. Therefore the
Exaterisd WS sieve® Hypagh tisieve with a Idnmeshatidibeof 1.2hqhBdient -

The ratio of ibuprofgg,te yaigr:spluble alkaling excipjenis was &\ 4,Q%9xa,co,

The ibuprofen content was 102.7 (relative to 58.7 % ibuprofen inth

starting mixture). 15 Th2 -iRGrbasB A P aBARst sh¥gedshatddiigar of
reaction which tookiplepe @parseinewhat higher temperature small

guantities of the formed potassium hydrogen carbonate reacted with
ibuprafen accompanied by the formation of CO, and water. ? A
Efieap%%é/ntaﬁ\?e 1% gam?:ﬁ{eX (rjml.%eéglve ’acc%%(%ng.}fgthé%nuéfﬁg (arelécril:}e‘%ds in kg
Pekamplein 560 AfNdter at 20-€ wiltin 190sEconds (avdrage particlé2 kg
msize 02 mmy dhegranle is hest stitedda the:preparationefaffesvescenked
£63 tablets qrifor, the,prepayatiop of granyles which are dissolved beforey 5 )
being taken in water. =~ ‘ ,

accompanied by stirring and stirred for 55 minutes. After
50 minutes the composition reached a temperature of 54
°C. After approx. 30 minutes’ stirring time the stirred
mass became slightly sticky for a few minutes and changed
into a fine granule after a further 10 minutes. A small
quantity of coarser granule agglomerates of the order of
up to 2.5 cm formed with the result that after a short
drying time of 3 minutes the composition was screened
through a sieve with a mesh width of 2.5 mm and then of
1.0 mm. The sieved granule was returned into the wvacuum
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 1s 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).

o0

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 wvia the carbonates alone. The potassium

hydrogen carbonate and sodium hydrogen carbonate formed
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No water or solvent was added to the reaction mixture. Example
6:Preparation of an active ingredient-
--C)containinggranulewithK2CO3/Na2C0O3 (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 35 into the 1" segment of a
twin-screw extruder. The 2nd - - 31 -4th_segments of the twin-screw
extruder were set at a reaction temperature of 100 C. In the 6th segment
of the extruder 20 kg maltitol per hour was gravimetrically added. The
8th-10th segments of the extruder were set at 30 5 C to cool the

asotubilized: peoduek dheiaserage restdenceitime of the added ibuproten with

130g iherwatersoluble Hasie §Xcinients 0, ihe, extiyder Was,approX. 2ot e .

minutes. At the extruder end a’still weakly sticky granule was discharged
which after a few minutes could be screened through a 10 sieve with a
Exash edih:of 2.0 mrefdeatdemed wmiiss Was ex@retiele cleaktygredient-

water-soluble. The siprafiiRupepferrithalkalingiaxcipientsnasaiai 49on of

the ratio of potassium salt fg sodium. salt.1 : 0.092, The ggg\ﬁe-ér%ggggcient
content of the solubilized mas$ ?reYatlve {6 thé sfartlng content

ibuprofen of 44.16 %) was 103.1 %. Due to the more severe reaction
ccanditipng whichnase necessary due to theoshee residencertime indbeassium

<Sxinuder,the reaction was less unedylyogal 20.and éo'?gnq{g‘}'&%% med; 45, 5

sodium hydrogen carbonate and any small quantjties of formed potassium
MYdrogEiréarBorate chahel Mth 02 ¥RE Watet PFhe S&nnihgBlEdroR T 2
rmictescopicpramimationBitiseigh  the action of the pressure

(approx. 10 KN) and the heat that formed in the process,
including the reaction heat, during the compacting a
composition was formed which shortly after cooling 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 1is best suited to the preparation of
effervescent tablets or for ©packing into sachets,
opticonally 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, 1in succession, into a heatable

and coolable 1400-litre vacuum granulator:
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25 granule showed that the granule had a honeycomb-like structure, with
voids of approx. 30 um diameter. These were obviously trapped CO2
microbubbies. This is also the reason why this extruded granule is

extremely suitable for the preparation of sachets or stickpacks. If this 30
granule was shaken into water, after a few seconds it began to float on the
surface of the water while dissolving,glearly because of the trapped

carbon dioxide. - 32 - The extruded granule with an average grain of 0.8

mm dissolved within 26 seconds under the conditions described in

example 2. 5 Example 7:Preparation of an effervescent granule The
4followimg Avenedodded i@ @dvaculiin, grantlatordd3B kg siricacidarbonate
(15433-4kg monegogium.citiate: 501 .4 kg odiym, hydregen carbonate 48 4. -
Ii__gsa}c charine sodium 4.6 kgsucrose %%Imltate 13.8 kg ydrog&)rop |
“methylCell 135515 afd MiXed fr0 HiRutes 2.6 &G ethanol Was 5%?’5%’(9 @
sihiorthendixturasvithia SiAgsisubstshceozEe afiddhe Whplempiues rose

sfirred for a furthiee 1pminutes. Afine-stiuiepired grapulefeaned.cingsle  at

t\P{’i‘tser@f%gtOfihev\é%%{n was applied for 10 minutes and then

cooling took place to a product temperature of 35 °C. A
fine granule with some larger agglomerates formed.
Therefore the material was sieved through a sieve with a
mesh width of 1.25 mm.

The ratio of ibuprofen to water-soluble alkaline
exclpients was 1 : 1.05. The ibuprofen content was 102.7
% (relative to 58.7 % ibuprofen in the starting mixture).
The 1increase in the content suggests that during the
reaction which took place at a somewhat higher
temperature small quantities of the formed potassium
hydrogen carbonate reacted with ibuprofen accompanied by

the formation of CO, and water.

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

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

(1:0.092) in the extruder

41.2 kg ibuprofen and a mixture of 30.0 kg potassium

- carbonate and 2.1 kg sodium carbonate were fed per hour

into the 1°° segment of a twin-screw extruder. The 2™
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20 granulator was set at 60 '5 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 25 in
tight-closing containers. Example 8:Preparation of effervescent tablets In
a suitable mixing vessel 710 kg ibu_prgfen_qranules - 30 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

7p@uree<§%eﬂ%ni>efi faryld nﬂw&essc% Teeﬁqluw'@g effervescent at a
tablets were ared from th 6%1[’60 thchr%lgal manner Tab
abl Welg

m F ﬂf ment o the
upro en' con [rm ame r{nun] St [mg]
extruder 20 kg malt;tol per hour was graVLmetrically

added. The 8%-10" segments of the extruder were set at 30
°C to cool the solubilized product. The average residence
time of the added ibuprofen and the water-soluble basic
excipients in the extruder was approx. 2 minutes. At the
extruder end a still weakly sticky granule was discharged
which after a few minutes could be screened through a

sieve with a mesh width of 2.0 mm.

The extruded mass was extremely clearly water-soluble.
The ratio of ibuprofen to alkaline excipients was 1

1.19, the ratio of potassium salt to sodium salt 1

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 CO0, and water.

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

dioxide.
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200 18 1400 2 400 25 2800 600 25 4200 5 All tablets dissolved clear

within. 2 - 3.5 minutes. The hardness of the tablets was 50 N for the

200-mg effervescent tablet and approx. 60 -90 N for the 400- and 600-mg
effervescent tablets. After the named decomposition time practically no
sediment was visible. 10 The decomposition of the tablets was

accompanied by an immediate and_c%rypl_ete 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. 15 Particularly noteworthy is the taste of the 200-mg
eferveseentdablets aitstanding eampared.with competing fablets ingheg
dnadet.and (he cleps dissohgion JINQUL ViSRG SN Raeles s tions
active ingredient.

described in example 2.

Example 7: Preparation of an effervescent granule

‘The following were loaded into a vacuum granulator

105.8 kg citric acid

133.4 kg monosodium citrate

501.4 kg sodium hydrogen carbonate
18.4 kg saccharine sodium

4.6 kg sucrose palmitate

13.8 kg hydroxypropyl methylcellulose

and mixed for 10 minutes. 4.6 kg ethanol was sprayed into
the mixture with a single-substance nozzle and the whole
mixture stirred for a further 15 minutes. A fine-
structured granule formed. The water Jjacket 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 dibuprofen 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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20 Example 9:Preparation of drinkable granule 400 kg ibuprofen granule
according to example 6 was mixed 25 with 83 kg effervescent granule
according to example V. 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:
- 34 - 200 mg dose:601 mg 400 mg dose:1202 mg 600 mg dose:1803 mg
800 mg dose:2404 mq If the contents of a stick were shaken into a glass
with 200 mi water, 20 C, all the doses dissolved of their own accord
without stirring within 30 - 90 seconds and were thereafter ready to drink.

TN@X%QEEBW¥%@CE@?§rvescent tablets were prepared from the

mixture in known technical manner:

Tablet Ibuprofen Diameter Tablet weight
content [mg] [mm] [mg]
200 18 1400
2 400 25 2800
600 25 4200
All tablets dissolved clear within 2 - 3.5 minutes. The

hardness of the tablets was 50 N for the 200-mg
effervescent tablet and approx. 60 —-90 N for the 400- and
600-mg effervescent tablets. After the named
decomposition time practically no sediment was visible.
The decomposition of the tablets was accompanied by an
immediate and complete dissolution of the granules found
in the tablets. Practically no coarse particles of active
ingredient which would Dbe still visible after the
decomposition of the effervescent tablet formed.
Particularly noteworthy 1s the taste of the 200-nmg
effervescent tablets, outstanding compared with competing
tablets in the market, and the clear dissolution without

visible, floating particles of active ingredient.

Example 9: Preparation of drinkable granule

400 kg ibuprofen granule according to example 6 was mixed
with 80 kg effervescent granule according to example 7.
10 kg menthol flavouring (163592 Symrise) and 40 kg
grapefruit flavouring (301877 Symrise) were added to the
mixture. The mixture was packed 1in so-called stickpacks

with the following welghts:



1. Effervescent ibuprofen formulation containing (a) an active
ingredient-containing granule which contains ihurirofen and a basic
excipient, and an effervescent granule which contains an acid component
and a carbon 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. Effervescent formulation according to claim 1, in which the
active .ingredient-containing granule contains the sodium salt of ibuprofen.
AEfferyescent faradation agearding to claim 3, which contains the
potasiigr@ salt %n% éh.e ,socﬂglr@ aI;[n of ibuprofen in a molar ratio of
potassium {o"soditm ‘salt o :&to 1:1. 5,Effervescent formulation
according tBdnesihe previéids Bldims, in which the basic component of
the active ingrediesnt-containing granules contains NaH003, KHCOS,
5 Na2007, K2CO3, NaZHPO4, K9EF04, disocdium citrate, dipotassium
citrate, the protonated form, of lysine, arginine, potassium glycinate, ,
Tdodili gfBiTatR “MegitiThedria miXiGiethefsor © B Effervestetl ass with
ZfoPmulation tecerdiiy toCslaimi 5, inhehidb tkes basic sompedentroftheir own
arcliyedngrediest-eoniaining granylergontaing KHCQ3 ot admixtiwe of 503,¢ ¢
¢ réd glglf-ItC(J):S.rEfafl%rve%%enc}' fgrnn}w{ulation according to one of the previous
o aéz, in Which The ratio of |[§uprofen salt to basic excipient in the active
10 ingredient containing granule lies in the range from 0.8 to 2 mol basic
excipient per mol ibuprofen. salt.



8. Effervescent formulation according to one of the previous claims, in

which the effervescent granule contains as acid component citric acid,

tartaric acid, malic acid, ascorbic acid, an acid salt of these acids, an acid :
inorganic salt, glutamic acid, adipic acid, giutamic acid hydrochloride, #MCSLLP
betaine hydrochloride or a mixture thereof. 9. Effervescent formulation
according to one of the previous claims,-in which the effervescent granule
contains as carbon dioxide-forming component an alkaline or

alkaline-earth hydrogen carbonate Of carbonate. 10.
Effervescentformulationaccordingtoone previous claims in the form of a

dosing uniL of the 11. Effervescehit@imalationaccordingtoclaim 10 in the

form of an effervescent tablet on granule into sachets or stickpacks.

poured , . o
1. Effervescent ibuprofen formulation contalning

(a) an active ingredient-containing granule which

contains ibuprofen and a basic excipient, and

(b} an effervescent granule which contains an acid

component and a carbon dioxide-forming
component.
characterized in that the active ingredient-

containing granule contains the ibuprofen in the

form of a water-soluble salt.

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

contains the potassium salt of ibuprofen.

3. Fffervescent formulation according to claim 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
NaHCOs, KHCOs3, Na,COsz, K,COs, Na,HPO4, KoHPOy,, disodium
citrate, dipotassium citrate, the protonated form of
lysine, arginine, potassium glycinate, sodium

glycinate, meglumine or a mixture thereof.



MCSLI".P - 37 - 12. Effervescent formulation according to Claim 10 or 11,
which contains 200 to 800 mg ibuprofen (measured as free acid) per
dosing unit. 13. Effervescent formulation according to one of claims 10 to
12 in the form of an effervescent tablet, wherein an effervescent tablet has
a total weight of 1000 to 1500 mg per 200 mg ibuprofen (measured as
free acid). 14. Effervescent formu,l_at@g according to one of claims 10 to
12 in the form of a drinkable granule, wherein a dosing unit 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
hydrgen carbonate relative to, gne part by weight fbuprofen. 16, Frocess , ,
for the prepara%on otf an efférescent formulation a orglng {6 6né of tHe
previous Ehairhs Sin Whidh the REee frigrediéntidotairifig Yrantlgigedient -
preparad:hy intensively-mixing ibuprafenrs theHomy otits free acidiwitte of
one %@Qre%iw?pts without adding water..17. Process according
to claim 15, in which the 1buprofen and the basic excipient are mixed
together accompanied by the addition of an organic solvent. 18. Process
7 .accokding o ekairarl7, if whichlisopopanat; ethaholgacétoneara mixture-he
thergof is,added as organic solvent,1ri38:- 19nBrogessiaccrding 10 ¢laifren
17 or 18, in which tépej_orgaen;(;(:C solyenttis %%degﬁ% a g%%ntit% oinﬁS 010 . _
wt.-% Felative To tlﬁe%otC .I welgﬁtp of the reaction mixttire. 20, Process
accofdifg ¥ bRe of damis 16 toldS 3n Whick ife rnddre of tiprdfers and 2
excipientsis beategsto ptemperatire @650 160 00£ 24. Bedcess
according to one of claims 16 to 20, in which a water-soluble basic
substance which has a pH > 11.0 in 0.1 molar aqueous solution is used as
® basidEXGPIBARE 227 Prodd¥THecdrdifg to TRIMEL I which aBysic ©F  the

substareeistgedwhietiisselecigdframich the effervescent granule
contains as acid component citric acid, tartaric

MCSLLP

acid, malic acid, ascorbic acid, an acid salt of
these acids, an acid inorganic salt, glutamic acid,
adipic acid, glutamic acid hydrochloride, Dbetaine

hydrochloride or a mixture thereof.

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

carbonate.

10. Effervescent formulation according to one of the

previous claims in the form of a dosing unit.

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

into sachets or stickpacks.



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 substaggesi i.p
23. Process according to claim 22, irywhich potassium carbonate, sodium
carbonate or a mixture thereof is used as basic excipient. 24. Process
according to one of claims 16 to 23, in which a mixture of potassium and
sodium compounds is used in a molar ratio (K : Na) of 1:0 to 1:1 as basic

xcipient, 25. Process agcording ta one of claims .16 to 24, in which 0.8+0
e O e aiff” 28 LR OF o
accotding 11656 ofF QR 16 ta 88 iFRhiBA h&rhixiRy RECAFiRd B iy red
vacusm @rasaslaieri cpmpactosdhid-dedreactor or extruder. 27. Process
according to one of claims 16 to 26, in which after its preparation the

granule is dried to a water content of less than 0.5 wt.-%. 28. Process _
1 3ccofding T BIRMF2Y, i WIEH tHel GRANGIE S dfdd B & Rafrtofitentor 1S
less than 025 WR-%i1129. Precess ancording do onefdfectaias B to 28 nLet,

Wf*]jicaﬁ&@%@yeamgr@@%e@g@@@f@@mg e%egwétecisﬁxa%nzm%@cwﬂhﬁigm of
efferyescent granule, 30. Process rding to, claim 29, in which the
mixtu]reg @?acﬁg ein%%g&?eﬁ?-%o%%?:niﬁ%%?anm%anl 8#é:r(€/§§€ent 8re§nsu e %d as
packéd e sacheds or stickpacks or compressed into tablets.

14. Effervescent formulation according to one of claims
10 to 12 in the form of a drinkable granule, wherein
a dosing unit 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. Process for the preparation of an effervescent
formulation according to one of the previous claims,
in which the active ingredient-containing granule is
prepared by intensively mixing ibuprofen in the form
of its free acid with one or more basic excipients

without adding water.

17. Process according to claim 16, in which the
ibuprofen and the basic excipient are mixed together

accompanied by the addition of an organic solvent.

18. Process according to claim 17, in which isopropanol,
ethanol, acetone or a mixture thereof is added as

organic solvent.



19.

20.

21.

22.

23.

24.

25.

_3g - MCSLLP

Process according to claim 17 or 18, in which the
organic solvent is added in a quantity of 0.5 to 10
wt.-% relative to the total weight of the reaction

mixture.

Process according to one of claims 16 to 19, in
which the mixture of ibuprofen and excipients is
heated to a temperature of 50 to 60 °C.

Process according to one of claims 16 to 20, in
which a water-soluble basic substance which has a pH
> 11.0 in 0.1 molar aqueous solution is used as

basic excipient.

Process according to claim 21, in which a basic

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

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

carbonates and mixtures of these substances.

Process according to claim 22, in which potassium
carbonate, sodium carbonate or a mixture thereof is

used as basic excipient.

Process according to one of claims 16 to 23, in
which a mixture of potassium and sodium compounds is
used in a molar ratio (K : Na) of 1:0 to 1:1 as

basic excipient.

Process according to one of claims 16 to 24, in
which 0.8 to 2 mol basic excipient is used per mol
ibuprofen.



26.

27.

28.

29.

30.

MCSLLP

Process according to one of claims 16 to 25 in which
the mixing 1is carried out in a wvacuum granulator,

compactor, fluid-bed reactor or extruder.

Process according to one of claims 16 to 26, in
which after its preparation the granule is dried to

a water content of less than 0.5 wt.-%.

Process according to claim 27, in which the granule

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

Process according to one of claims 16 to 28, in
which the active ingredient-containing granule 1is

then mixed with an effervescent granule.

Process according to claim 29, in which the mixture
of active ingredient-containing granule and
effervescent granule is packed 1in sachets or

stickpacks or compressed into tablets.





