105630 PCT Oral suspension comprising telmisartan The present invention relates to a
pharmacegideatisgitiiginpiafesahdgicadsinpable pharmaceutical solution with a pH offtd-caseeET
containing an angiotensin-lI-receptor antagonist, preferably the active substance telmisartan, as well
as one or more sugar alcohols added in order to improve flavour and shelf life, wherein the content of
reducing sugars before the addition of the sugar alcohol or alcohols to the solution does not exceed
101000 ppm. Background to the invention Telmisartan, the INN name of the compound
4'-((2-n-prq@gé - I[hyl-6-(1-methylbenzimidazol-2-y1)-benzimidazol-l-yOmethyI)biphenyl—2-carbox
ylic acid (ILIPAC) having the 15following formula is an angiotensin-II-receptor antagonist, which is
licensed for the treatment of hypertefRiSHSREASLAFAMRBIS O EHIIBASNTA in different dosage strengths.
For use in children, particularly children under 6 years old, and in older or sick people with difficulty
swallowing, it is often not 20 possible to use tablets as a medical formulation. In domestic pets such as
dogs and cats it would theoretically be possible to administer tablets, but often the tablets are held in
the arfimal®eHuergrbinieadamelaies Bue abaimanevticalisdetiousieirphlvingitnkeldsage reliability. In

addition, itﬂﬁ&ﬁlﬁd&@@@'@cﬁgtwﬁj@%ﬁg BrtPORIaTI BRI R %ﬁ@ﬂbi&‘é&%ﬁmiﬁ-m&g%?n_ﬁxeo_l
dosage steps of the tabl(fts. Y SS@ore suitable, and pr%fe,rable from a ﬁhysmlo ical point of view, is a
drinkable <OIRA S $BIRCOr JARIB CEGYRARNGEHIT FRI B HuHNiZte?RE 1 TSNESHER amounts
using suitaditehe® bRitior Grdadtibrepecl d dsivigamisl stelf e debagarsiaysnisipedfasdspingns or cups.
There is alsg e passibiily fldmakioadbeigarulasion siramserRiahiedn ARidEeRARMs exeaRets by
the addition of flavour improvers, which is advantageous particularly for long-term administration for
treatitfy hyp&PEPRBN. 5 Description of the invention The aim of the present invention is to provide a
pharmaceutical solution, preferably a drinkable pharmaceutical solution containing an

angiotensi A(l: o‘?}?—f&’ﬁ t %%ﬁﬁbﬁreferred angiotensin Il receptor antagonists are the substances
known by ?re%‘fcmng@%@mv 10candesartan, eprosartan, irbesartan, losartan, olmesartan,
taslosartaETE?]‘ﬁfﬂﬁﬁtfﬁﬁlfﬁﬁé‘mKﬁh%?ﬁt 265 @@ﬁﬁﬁ@p@hﬁﬂtﬂa@%ﬁﬁﬁﬂbﬂ?ﬁ%@@@t |Q35(§|L$ve|ﬂ¥)]fi5@¥§z|§ or
polymorphs thereof. concentration e iotensin-ll-receptor an nist, prefera
Feimiartar ARG HHE GO RBHO I P LB HSFE B O CBE R LI B2 GBhAaZn 1 momi
and 16 mgiatibviitgr éoveridbecause of the strongly pH-dependent solubility profile of telmisartan an
aqueous 15formulation should have a pH that is either less than 2 or more than 10, in order to ensure
a physically stable solution. Based on these requirerhents, attempts were made first of all to provide a
formulation in the acid pH range, as significantly magre e available for this pH range, if
needed (the use of multi-dose containers fOr this | glearly preferable). 20 The
following main ingredients of the forp omponents for ensuring

solubility in the desired concentration ra ponents (sugars, sugar alcohols,
sugar substitutes, flavour

HOOC

is an angiotensin-il-receptor antagonist, which is licensed for the treatment of hypertension
and is available in tablet form in different dosage strengths. For use in children, particularly
children under 6 years old, and in older or sick people with difficulty swallowing, it is often not

20  possible to use tablets as a medical formulation. In domestic pets such as dogs and cats it
would theoretically be possible to administer tablets, but often the tablets are held in the
animal's cheek pouches and spat out again later, thus seriously impairing the dosage
reliability. In addition, it is only possible to adapt dosage to weight to a limited extent, owing
to the given fixed dosage steps of the tablets.

25  More suitable, and preferable from a physiological point of view, is a drinkable solution, free

from organic cosolvents, which may be administered in controlled amounts using suitable



additives) to mask the bitter, rasping taste of telmisartan; 25c)texture enhancers, usually
viscosity-increasing adjuvants such as for example cellulose derivatives, PVP, glycerolpgh o466
preservatives for ensuring microbiological quality in the multi-dose container e) optionally antioxidants
such as for example BHA, BHT, EDTA or propylgallate for stabilising the formulation. 30 During this
development work it was surprisingly found that for cgncentrations of active substance greater than 1
mg/ml a pH of less than 1.5 is needed, which requires the use of strong organic acids such as for
example methanesulphonic acid or phosphoric acid. The very powerfully astringent effect of such

acidic solugigpslakessig st alions RfdRis O bipéts; shokindoiatally umsiiabladotieng-term

use particularly in children but also in domestic pets such as dogs and cats. Further development work
therefore WQ&%/@'B@ GhEasing R "eRTHIRI0S e B YSFRIBR RS HILEN BRI RE YIS  this were
first of all satdiition lofdicdideisphatiers, mbighuiniadveniagsrbipattmaief g 6ahilongdaiedno xidie issinditon and
megluminqogqrgégﬁ{; }%’%éﬂg%%ﬁ physically and chemically stable solution. The use of alkali metal or
alkaline earth metal carbonates!-hydrogen carbonates does not produce a sufficiently high pH in the
preseﬁt instance. The use of ethanolamines was also ruled out in view of the administration route and
target groupsstdigtonropgidngventmproving the bitter, rasping taste of telmisartan in solution, besides
conventional quantities of synthetic sugar substitutes (saccharine, saccharine-Na, Nacyclamate,
acesulfaméhagiyarcithe, wesealovzeniiny iwidobrovide a pisk oirrolsa sod tionn wefaeablyses are not

intematio”@r‘i'b(k@%(@}é%ﬁr(%’é‘mﬁ%%ﬁé@ﬁ}@n%&%iﬁik‘@QH'ﬁ@EtbﬁéiﬁQH&@%PBﬁé%ﬁ@t PrlitRbd

sorbitol, or mannitol were investigated for their suitability. They are not cariOﬁenjc (converted slowly

into the actPHETRAE BRI LIRS EA G NG S IO SIRSER R TPIHErR NN RS ticularly
in childrendantiesotan petso fdttzmy habayaardosaitable imesiatipcatusarsenofdingsaotaadrsligars

glucose, QEREHYAHR 1B G Mac BG4I 8B RINE SaltS RV SIS &P AUNNGDRCHRYSS OrAe
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disadvantages mentione ove (cause of tooth decay, calorie loa . Against the background of
the target §POGRRERETRThR ANGRIRNRRMESRRINE arlaarmr Asieiamhye\wirartagenpadendediSecause
of the potesialitorialietgien aliiougthériptitiaressesymusaiblederadenatsugsinaed withayiraffecting
the properfes of fie deimizarian 2°solition.Reserding.io e inyenton Fxagiples pfsuchAavourings
are cherry, strawbelry, raspberry, tutti-fruttl, currant, caramel, cHocclate and mint flavourings, as well
as mEat afermstatiavshoslsereaiphhiBal is sithar tesmibave tiensubjiai Ve psienipression af the
telmisartapsedidiag aeemsdipaten3Othe invention (fullness/ consistency/ viscosity/ texture) it is also
possible to use glycerol as well as cellulose derivatives such as hydroxyethylcellulose,
hydroxyprdiadee hridsesamethyteetkits eiternyidraeyp ropgiknatiydtell idosevatess foble RYEhim sneall
concentratipns o L8l diSe, SRS RGP SHRG I {Y r@@@ﬂ%fﬂ?%ﬁ%@@?&ﬁ%&eﬁ helaig the
taste receptors are reached, and thereby further masking the bitter flavour. P01-2466 - 4 -

(the use of multi-dose containers for this intended application is clearly preferable).

20

The following main ingredients of the formulation were used:

a) pH-active components for ensuring solubility in the desired concentration range;
b}  flavour-correcting components (sugars, sugar alcohols, sugar substitutes, flavour
additives) to mask the bitter, rasping taste of teimisartan;
25 ¢) texture enhancers, usually viscosity-increasing adjuvants such as for example cellulose
derivatives, PVP, glycerol;
d)  preservatives for ensuring microbiological quality in the multi-dose container
e) optionally antioxidants such as for example BHA, BHT, EDTA or propylgallate for
stabilising the formulation.
30
During this development work it was surprisingly found that for concentrations of active
substance greater than 1 mg/ml a pH of less than 1.5 is needed, which requires the use of
strong organic acids such as for example methanesulphonic acid or phosphoric acid. The

very powerfully astringent effect of such acidic solutions makes acidic formulations of this



There are only a very few preservatives available in suitable concentrations for the pH range of 10 and
above: thus, apart from the phenol derivatives such as e.g. the cresols, which are usedspredoggnantly
parenterally in the field of insulin formulations, only the quaternary ammonium compounds are
available. Their toxicity must be viewed critically with regard to 5the target groups and long-term
administration. Thus, basically, the only sufficiently agceptable option available is benzalkonium
chloride, but its orally unpleasant bitter flavour represents an additional problem. Therefore
investigations were carried out first of all to determine the degree to which the concentration of the

sugar a|09hﬁlﬁté'§ﬂ3§i Wasieme T@ﬂtﬁ@f&%@%‘Bﬁ_m@ﬂé‘ilﬁfiﬁ%f&éﬁ@@?@@@%@d@ﬁé&ﬁ&&ig%uch
Preservatlonﬁoadgg Test (PLT) 10summarised in the following Table. Required reduction in number

of microbe®if98y BEGHEr test microbe Preservation loading test according to USP or Ph.Eur. after
14 days' incubation after 28 days incubation USP Ph.Eur. USP Ph.Eur. Bacteria " 1 3 no increase no

increase F%%er%@@%ﬁﬁ@%t%ﬂ(iﬂ%%%% ﬂgd%r@é‘ﬁﬁexpectedly shifted to the pH range 210. The

5  base components used for this were first of all sodium hydroxide solution, meglumine or a
combination of sodium hydroxide solution and meglumine, in order to produce a physically
and chemically stable solution. The use of alkali metal or alkaline earth metal carbonates/-
hydrogen carbonates does not produce a sufficiently high pH in the present instance. The
use of ethanolamines was also ruled out in view of the administration route and target group.

10
For masking or improving the bitter, rasping taste of telmisartan in solution, besides
conventional quantities of synthetic sugar substitutes (saccharine, saccharine-Na, Na-
cyclamate, acesulfame, aspartame, sucralose etc.), which have a risk of intolerance or in
some cases are not internationally permitted (Na-cyclamate), sugar alcohols such as for

15  example xylitol, maltitol, sorbitol, or mannitol were investigated for their suitability. They are
not cariogenic (converted slowly into the acid) and have a low calorific value, which is a
major advantage for long-term use particularly in children but also in pets. Although they are
suitable in principle, the use of the normal sugars (glucose, glucose syrup, fructose,
saccharose, maltose, lactose elc.) is avoided because of the disadvantages mentioned

20  above (cause of tooth decay, calorie loading).

Against the background of the target groups and long-term administration the addition of
flavourings was largely avoided because of the potential for allergies, although it is
theoretically possible to add a substance without affecting the properties of the telmisartan
25  solution according to the invention. Examples of such flavourings are cherry, strawberry,
raspberry, tutti-frutti, currant, caramel, chocolate and mint flavourings, as well as meat and

fish flavourings for animals.

in order to improve the subjective overall impression of the telmisartan solution according to
30  the invention (fullness/ consistency/ viscosity/ texture) it is also possible to use glycerol as
well as cellulose derivatives such as hydroxyethylceliulose, hydroxypropylcellulose,
methylcellulose or hydroxypropyimethylceliulose; or soluble PVP in small concentrations.
Their use is not necessary but is useful for prolonging the contact times before the taste

receptors are reached, and thereby further masking the bitter flavour.
35



" E.coli, S.aureus, P.aeruginosa" C.albicans, A.niger Because of their sweetening power and taste
similarity to glucose in terms of sweet sensation the sugar alcohols xylitol, maltitol, sorpitgl.angde
mannitol are particularly preferred. 15Maltitol is particularly preferred. However, identical results in
terms of preserving effect can also be obtained with the other sugar alcohols. Surprisingly it has been
found that above a sugar alcohol concentration of atdeast 60% (percent by weight/volume) in a
drinkable aqueous telmisartan solution the requirements of the USP Pharmacopoeia in a preservative
load are met, but the enhanced requirements of the European Pharmacopoeia are not. The 20criteria

of the US%Ré@wyfﬁ%rbu@ﬁmBe&mm ineRsBliabs Geable @@mf&maam / l'ﬁ@fgf iyl wal R nce
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sugar alcohghalroBosJdeRds QiPHFA . MRAIBRER, Flbidtbloma &G RUAMIBLGAAeRYCINg

sugars present. A content of up to 0.2% is permitted according to the Pharmacqgpageia monograph.

h
Withir? the '8EJPEBY BOHIRM PRI AYS BEIGHRD appaT e et Raito BRI ﬁ?ﬁ?‘t‘ﬁ@tmsp
Preservatiocckpatingitest &vsidely corepliettoanitimtioblcodés blLoftsetatyingrpleganiipittar ipvoaltose and
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sugar per g oéquatiaings dessetPaarthacabebrediaeing Iugarréopangonf batitel TAHEPL Bugar alcohol
solu%n (i.e. 6%%r%léaair 'gQQfP(L er ].I%%@I of solution) thus should contain at most 18 mg of reducing
sugar per 100 61 0. 1 mg reducrhg sugar per ml of drinkable solution. 15 The threshold value
represents, for example, fara_40% sugar alcohaol solution less than 0.12 mg reducing sugar per ml of
drinkable solution; 50% sugdtezjvoholsdiution iessrtitan 6f Thisrmgpesdo digdlihpentesimlof drinkable
solution; 60% sugar ajcohol solution less than 0.18¢repreducing sugar per ml of drinkable
solution; 200r for a 70% sugar JiEERBIVEIRRiORMG ashATEoring teedaEisg Baga¥ per ml of drinkable
solution Based on the amounaéactive\abriagharef the angiaterminidyeqapigstantagonist, preferably
telmisartan, the content offreducing Sugs ' 25preferably
less than 10-percent by wd rcent By Weight.|Surprisingly it
has thus heBacghrain thatjthe stability of a drinRable tglmisaitamessietian isndepeedeat on the amount

of reducin glisurgga{*contalne d in the suga alcohql. Thug, the . _
ungl no Increas no increase no increase

* E.coli, S.aureus, P.aeruginosa ** C.albicans, A.niger

Because of their sweetening power and taste similarity to glucose in terms of sweet
sensation the sugar alcohols xylitol, maititol, sorbitol and mannitol are particularly preferred.

15 Maltitol is particularly preferred. However, identical results in terms of preserving effect can
also be obtained with the other sugar aicohols. Surprisingly it has been found that above a
sugar alcohol concentration of at least 60% (percent by weight/volume) in a drinkable
aqueous telmisartan solution the requirements of the USP Pharmacopoeia in a preservative
load are met, but the enhanced requirements of the European Pharmacopoeia are not. The

20  criteria of the USP Preservation Loading Test are met less reliably as the concentration of
active substance increases, but can be demonstrated up to an active concentration of 4
mg/ml.

Surprisingly it has now been found that reliably meeting the criteria of the USP Preservation
25  Loading Test and also the concentration of telmisartan and the sugar alcohol concentration
are dependent on the quality of the sugar alcohol or aicohols used. Of particular importance



30 stability of a drinkable telmisartan solution deteriorates as the content of reducing sugars increases.
" Acidic breakdown products are formed resulting in a drop in the pH within the solution, W@J lly
leads to the precipitation of the telmisartan as soon as the pH falls below 9.5/9.0. However, to obtain a
telmisartan solution which is stable on storage, it is essential to add sugar alcohols such as e.g. xylitol,
sorbitol or maltitol, provided that the 35amount of redjicing sugars in the sugar alcohol of an aqueous
drinkable telmisartan solution with a pH of 10 or higher is limited to below the content of sugar alcohols
specified P01-2466 - 6 - according to the Pharmacopoeia A threshold value of 300 ppm or less is
preferred. A corresp prepared aqueous drinkabl r ojution is,stable for. lon

periocs. B8 AR S AU R TR o ROl 15 HIOIR L BE aih RS SEGFoBATaHE
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telmisartarfi$anttion! p?éljdﬁf‘&ﬂ:@ﬁf@ Uy @@ﬁ?@é@tﬂ\ﬁrﬁhﬁlﬁéﬁt@tﬁm &eﬂﬁbpangeh@ét 8balppm or
less does abbukhuitercyedrBiogantbaiosiaiisediicand their addition is thus optional. As the
exclusive use of one or more sugar alcohols meets only the USP requirement for 15adequate
preservation, the addition of benzalkonium chloride as a preservative was investigated by way of
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welght/volume (Y WN) or more as well as other optional formulation adjuvants above a benzalkonium
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while reIrabI maskrn the itter taste of the benzalkonjum cﬁ laride. Thus on the'one hand it is ensured
that the re§ R PR B PR B PEH R Bl Mﬁctftﬂée&rfﬁgrarsb@@ér% iy 25is

reduced todanhtiﬁtt@aﬁmﬂ?ereparatron process The present invention also describes a process for
prepggng the drinkable telmisartan solution according to the invention containing 1-10 mg/ml
telmisarta fer bl &'; mg/ ml 30telmisartan. ar as possible this process also uses methods
known from{) ér"ét)@r‘éa or g urgcs)figgsorTfl fUtione 1 ﬁ fotaﬁen orally. P01-2466 - 7 - The process is
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ism &e up with_purified water to obtain a 5concentration range of mg of active substance per
mHhI% of soRitl8h2It should be noted that the solution corresponds to the properties already
mentioneds patiesiegly tatiaf thaydbiniaksetivdrl 0.2h rogeguintioglaugeanbedmieriieinkable solution
consistency-providing component such as for example a 10cellulose derivative or PVP is pre-swollen

in a given amount urified water at am
9 %ase on OIrP amount OF active su %stance of the angiotensin 1l receptor antagonist, preferably

telmisartan, the content of reducing sugars should be less than 20 percent by weight,
25  preferably less than 10 percent by weight and particularly preferably less than 5 percent by
weight .

Surprisingly it has thus been shown that the stability of a drinkable telmisartan solution is
dependent on the amount of reducing sugar contained in the sugar alcohol. Thus, the

30  stability of a drinkable telmisartan solution deteriorates as the content of reducing sugars
increases. Acidic breakdown products are formed resuiting in a drop in the pH within the
solution, which finally leads to the precipitation of the telmisartan as soon as the pH falls
below 9.5/9.0. However, to obtain a telmisartan solution which is stable on storage, it is
essential to add sugar alcohols such as e.g. xylitol, sorbitol or maltitol, provided that the

35  amount of reducing sugars in the sugar alcohol of an aqueous drinkable telmisartan solution

with a pH of = 10 or higher is limited to below the content of sugar alcohols specified



temperature, then heated to a temperature of 70-80C until fully dissolved and then adjusted to a pH of
10 by the addition of the physiologically acceptable base, while the temperature is maipiginedss
70-80C. The active substance is then added, with stirring, until a concentration of 1-10 mg/ml is
obtained, and the sugar alcohol containing an amount of less 15than 1000 ppm, preferably less than
300 ppm of reducing sugar is added and dissolved. After the addition and dissolving of the sugar
alcohol the solution is cooled to room temperature. Other formulation adjuvants such as synthetic
sugar substitutes, flavourings or preservatives are added at RT with stirring. Finally, the pH is restored

to 10 uzig%&hsrer@ga@miwﬁ%y@@@mﬂ 5 am? thaﬁ.%sha{)@@;tnérﬁge{bwa;ﬂﬁ i@{@@&qg yﬁleﬁ%ﬁé@ ta :he o
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tolerated 25physio og|ca y drinkable telmisartan solution according to the invention will now be

explamed IRVATARL BRYB Fdlf&fv&ﬁﬁ’@’%ﬁﬂﬂ@‘? qii 'Eﬁ%?&@@%‘r@é%ﬂ|9°§§"éf?ﬁff6§fr‘é’ﬁ(9?%nd are not
to be regardsislins obisietities 30bHBAe24 Rl MRt S Exatat eflbdelausar(Do Ppirg pleftdbiN 0.68
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as bheing preferred.

10 A drinkable telmisartan solution prepared using a sugar aicohol with a content of reducing
sugar of 300 ppm or less does not require any antioxidants or stabilisers, and their addition is

thus optional.

As the exclusive use of one or more sugar alcochols meets only the USP requirement for

15  adequate preservation, the addition of benzalkonium chloride as a preservative was
investigated by way of example for international licensing. The target was to add the
smallest possible amount to meet the criteria, in accordance with the requirements laid down
by the Pharmacopoeias. It was demonstrated that aqueous drinkable telmisartan solutions in
a range of concentrations from 1-10 mg/ml, preferably 1-5 mg/ml, with a pH value of = 10 or

20  higher, a content of sugar alcohol of 40 percent by weight/volume (% W/V) or more as well
as other optional formulation adjuvants above a benzaltkonium chioride concentration of
0.005% W/V or higher reliably meet the requirements of the Ph.Eur. as well, while reliably
masking the bitter taste of the benzalkonium chloride. Thus on the one hand it is ensured
that the requirements of the Ph.Eur. are met and on the other hand the physiological loading

25  is reduced to a minimum.

Preparation process

The present invention also describes a process for preparing the drinkable telmisartan
solution according 1o the invention containing 1-10 mg/ml telmisartan, preferably 1-5 mg/ ml
30 telmisartan. As far as possible this process also uses methods known from the literature for

aqueous solutions to be taken orally.



30C/ 70% RH > 12 (18?) months > 12(18?) months Complies with PLT*" according to USP/ Ph.Eur.
'USP 300 ppm red. sugar, ** PLT = preservation loading test Example 2 telmisartan Oxhg-mgggumine
0.6 g maltitol* 50.0 g saccharine-Na 0.6 g hydroxyethylcellulose 0.1 g purified water ad 100 ml pH 10
stability 25C/ 60% RH 30C/ 70% RH > 12 months > 12 months Complies with PLT*" according to USP/
Ph.Eur. -7-

The process is characterised in that a suitable amount of active substance, optionally in the
form of a salt or hydrate, is combined with a molar excess of a physiologically acceptable
base dissolved in water, in order to obtain a solution with a pH of = 10.  Further formulation
adjuvants are optionally added, and the solution is made up with purified water to obtain a

5  concentration range of 1-10 mg of active substance per millilitre of solution. it should be
noted that the solution corresponds to the properties already mentioned, particularly that of
the pH value of = 10.

In one particular embaodiment a consistency-providing component such as for example a

10  cellulose derivative or PVP is pre-swollen in a given amount of purified water at ambient
temperature, then heated to a temperature of 70-80°C until fully dissolved and then adjusted
to a pH of 10 by the addition of the physioclogically acceptable base, while the temperature is
maintained at 70-80°C. The active substance is then added, with stirring, until a
concentration of 1-10 mg/ml is obtained, and the sugar alcohol containing an amount of less

15 than 1000 ppm, preferably less than 300 ppm of reducing sugar is added and dissolved.
After the addition and dissolving of the sugar alcohol the sclution is cooled to room
temperature. Other formulation adjuvanis such as synthetic sugar substitutes, flavourings or
preservatives are added at RT with stirring. Finally, the pH is restored to 10 using the
physiologically acceptable base, before purified water is added to top up to the required

20  weight/volume. Lastly, the solution can be filtered to eliminate particulate impurities, before
being transferred into suitable glass or plastic bottles.
The drinkable telmisartan solution according to the invention exhibits high stability on
storage, which is not limited either by physical instability or by breakdown reactions of the
active substance, and in terms of the selected pH it is sufficiently well tolerated

25  physiologically.

The drinkable telmisartan solution according to the invention will now be explained by means
of the following Examples. The Examples serve only as an illustration and are not to be
regarded as restrictive.

30



--- 300 ppm red. sugar, *" PLT = preservation loading test PO1-2466 -9 - Example 3 telmisartan 4
“mg/ ml NaOH 1N 0.8 ml maltitol" 60.0 g hydroxyethylcellulose 0.1 g benzalkonium chlofige 9 ¥ )/0
purified water ad 100 ml pH 10 stability 25C/ 60% RH 30C/ 70% RH > 24 months > 24 months
Complies with PLT** according to USP/ Ph.Eur. USP and Ph.Eur.

-8-
EXAMPLES
Example 1
telmisartan 02g
NaOH 1N 0.68 ml
maltitol™ 60.0g
hydroxyethylcellulose | 0.1 g
purified water ad 100 mi
ph 10
stability
25°C/ 60% RH > 12 (187) months
30°C/ 70% RH > 12 {187) months
Complies with PLT** | USP
according to USP/
Ph.Eur.
* < 300 ppm red. sugar, ** PLT = preservation loading test
5
Example 2
telmisartan 0.1g
meglumine C6g
mailtitol™ 500¢g
saccharine-Na 06¢g

hydroxyethylcellulose | 0.1 g

purified water ad 100 mi
pH 10

stability

25°C/ 60% RH > 12 months
30°C/ 70% RH > 12 months

Complies with PLT* | ---
according to USP/
Ph.Eur.

* £ 300 ppm red. sugar, ** PLT = preservation loading test



" 300 ppm red. sugar, " PLT = preservation loading test Example 4 telmisartan 0.40 kg/ 100 L NaOH

' ride
e

months Complies with PLT** according to USP/ Ph.Eur. USP and Ph.Eur. 5* 300 ppm red. sugar, ™

1N 0.8 kg/ 100 L maltitol" 60.0 kg/ 100 L hydroxyethylcellulose 0.10 kg/ 100 L benzalk
0.01 kg/ 100 L% purified water ad 100 L pH 10 stability 25C/ 60% RH-30C/ 70% RH >

PLT = preservation loading test P01-2466 - 10 -

Example 3

Example 4

-9-
teimisartan 4 mg/ mi
NaOH 1N 0.8 mi
maltitol* 60.0g
hydroxyethyicellulose | 0.1 ¢
benzalkonium 0.005 %
chloride

purified water ad 100 ml
pH 10

stability

25°C/ 60% RH > 24 months
30°C/ 70% RH > 24 months

Complies with PLT**
according tc USP/
Ph.Eur.

USP and Ph.Eur.

* < 300 ppm red. sugar, ** PLT = preservation loading test

telmisartan 0.40kg/ 100 L
NaOH 1N 0.8 kg/ 100 L
maltitoi” 60.0kg/ 100 L

hydroxyethyiceliulose

0.10 kg/ 100 L

benzalkonium

0.01 kg/ 100 L%

chloride

purified water ad 100 L

pH 10

stability

25°C/ 60% RH > 24 months
30°C/ 70% RH > 24 months

Complies with PLT**
according to USP/
Ph.Eur.

USP and Ph.Eur.

* < 300 ppm red. sugar, ™ PLT = preservation loading test



Example 5 telmisartan 0.1 g meglumine g.s. ad pH 10 maltitol* 70.0 g collidone K 25 0.2 g purified
~water ad 100 ml pH 10 stability 25C/ 60% RH 30C/ 70% RH > 18 (12?) months > 18(1%;@1@{585
Complies with PLT"* according to USP/ Ph.Eur. USP 300 ppm red. sugar, ** PLT = preservation
loading test 5 Example 6 telmisartan 4 mg/ml NaOH 1N 0.8 ml xylitol*

-10 -
Example 5
telmisartan 01g
megiumine g.s. ad pH 10
maltitol* 70.0¢g
collidone K 25 02¢g
purified water ad 100 ml
pH 10
stability
25°C/ 60% RH > 18 (12?) months
30°C/ 70% RH > 18 (127) months
Complies with PLT** | USP
according to USP/
Ph.Eur.
* < 300 ppm red. sugar, ** PLT = preservation loading test
5 Example 6
telmisartan 4 mg/mi
NaOH 1N 0.8 mi
xylitol* 60.0g
hypromeliose 0.1g
purified water ad 100 mi
pH 10
stability
25°C/ 60% RH > 12 (187) months
30°C/ 70% RH > 12 (18?) months
Complies with PLT** | USP
according to USP/
Ph.Eur.

* < 300 ppm red. sugar, ** PLT = preservation loading test



60.0 g hypromellose 0.1 g purified water ad 100 ml pH 10 stability 25C/ 60% RH 30C/ 70% RH >
12(187?) months > 12(187?) months Complies with PLT** according to USP/ Ph.Eur. USBp 324880 ppm
red. sugar, ** PLT = preservation loading test P01-2466 Example 7 telmisartan 2 mg/ml NaOH 1N
0.68 ml sorbitol 60.0 g hypromellose 0.1 g purified water ad 100 ml

-41 -
Example 7
telmisartan 2 mg/mi
NaOH 1N 0.68 m!
sorbitol 60.0g
hypromeliose 0.1g
purified water ad 100 mi
pH 10
stability
25°C/ 60% RH > 18 months
30°C/ 70% RH > 18 months
Complies with PLT™ | USP
according to USP/
Ph.Eur.
* < 300 ppm red. sugar, ** PLT = preservation loading test
Exampie 8
teimisartan (5 mg/ml) | 0.5000 g
NaOH 1.9000 g
maltitol* 60.000 g
hydroxyethylcelluiose | 0.1000 g
purified water 59.1600 g
pH 10
stability
25°C/ 60% RH > 24 months
30°C/ 70% RH > 24 months
Complies with PLT™ | USP
according to USP/
Ph.Eur.

* < 300 ppm red. sugar, ** PLT = preservation loading test




pH 10 stability 25C/ 60% RH 30C/ 70% RH > 18 months > 18 months Complies with PLT*" according
to USP/ Ph.Eur. USP * 300 ppm red. sugar, *" PLT = preservation loading test Examp‘gOS‘I I‘i'%iéartan
(5 mg/ml) 0.5000 g NaOH 1.9000 g maltitol* 60.000 g hydroxyethylcellubse 0.1000 g purified water

59.1600 g pH 10 stability 25C/ 60% RH 30C/ 70% RH > 24 months > 24 months Complies with PLT**

according to USP/ Ph.Eur.
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Patent Claims

1. Pharmaceutical solution with a pH value of 10 or higher, containing an angiotensin i
receptor antagonist, characterised in that one or more sugar alcohols are present up o
a total concentration of 40 wt.% to 70 wt.%, preferably 60 wt.% to 70 wt.%, wherein the
sugar alcohol or alcohols have a maximum content of 1000 ppm of reducing sugar
before they are added to the solution.

2. The pharmaceutical solution according to claim 1, characterised in that the solution is a
drinkabie solution.

3. The pharmaceutical solution according to claim 1 or 2, characterised in that the
angiotensin |l receptor antagonist is telmisartan.

4.  The pharmaceutical solution according to one of claims 1 to 3, characterised in that the

pharmaceutical solution has a maximum content of 1000 ppm of reducing sugars.

5. The pharmaceutical solution according to one of claims 1 to 4, characterised in that the

pharmaceutical solution has a minimum content of 250 ppm of reducing sugars.

6.  The pharmaceutical solution according to one of claims 1 to 5, characterised in that the
pH is obtained by the presence of meglumine, sodium hydroxide, potassium hydroxide

or a basic amino acid such as arginine or glutamine.

7. The pharmaceutical solution according to one of claims 1 to 6, characterised in that the
angiotensin il receptor antégonist, preferably telmisartan, is present in a concentration
of 1 to 10 mg/ml, preferably 1 to 5 mg/ml.

8.  The pharmaceutical solution according to one of claims 1 to 7, characterised in that the
the proportion of reducing sugars in the solution based on the guantity of active

substance of the angiotensin i receptor antagonist is less than 20 % by weight.

9.  The pharmaceutical solution according to one of claims 1 to 8, characterised in that the
sugar alcohol or alcohols are selected from among xylitol, maltitol, sorbitol, mannitol,
erythritol and isomaltol.



USP 5300 ppm red. sugar, "* PLT = preservation loading test P01-2466 - 12 - Patent Claims 1.
Pharmaceutical solution with a pH value of 10 or higher, containing an angiotensin || reﬁtaqt%r
antagonist, characterised in that one or more sugar alcohols are present up to 5a total conc ﬁﬁgtion of
40 wt.% to 70 wt.%, preferably 60 wt.% to 70 wt.%, wherein the sugar alcohol or alcohols have a
maximum content of 1000 ppm of reducing sugar b_e{t%r(_—:' they are added to the solution. 2. The
pharmaceutical solution according to claim 1, characterised in that the solution is a 10drinkable
solution. 3. The pharmaceutical solution according to claim 1 or 2, characterised in that the angiotensin
Il receptor antagonist is telmisartan. 154.The pharmaceutical solution according to one of claims 1 to
3, characterised in that the pharmaceutical solution has a maximum content of 1000 ppm of reducing
sugars. 5.'Phe pharRhaEBateslicd)isablicrasranidBrnsr st lota Sivhriewererrimtingt the
pharmaceutical spiigianyhas iRy RiMenfofnians PEZp0apesn of reducing sugars. 20 6. The
pharmaceutical solution according to one of claims 1 to 5, characterised in that the pH is obtained by
the presence of meglumine, sodium hydroxide, potassium hydroxide or a basic amino acid such as
arginife orldlutafthehasraTeiptlgolidinsuscetrsbiatioree cireitsol dnd 0f Slamderisedin that o-
characterised indfaabinerangiRiensin-dsiaCeptgb AUREANISH RFRIRERDyeItisatags ipRIsssatiRa
concentration of 1 toréﬂ mg/ml, preferably 1 to 5 mg/ml. 8. The pharmaceutical solution according to
one of claims 1 ?(?t?? é{rﬁ%féeriggw FPRBIaie30the proportion of reducing sugars in the solution based
on the quantity of active substance of the angiotensin Il receptor antagonist is less than 20 c/o by
weight. 9. {he RfRIArRMicalsiRnBCCRIRGHP BNR Ol HRITRd 19834 ?!'aﬁa%w%%dwnﬂg%tgle
sugar alcohol or alcohols are selected from among xylitol, maltitol, sorbitol, mannitol, 35erythritol and
isombftol. Po1-Beestestialy rerenppiarabiEaRdRBANBRIGRS B RARIERE of claims 1 to 9,
characterised in that it optionally contains other formulation adjuvants. 511. The pharmaceutical
o ka8 Ao ORERLERTS 0 afAact A8 8 LRl T e Prir e tRethg
benzalkonium chloride are added as preservatives, oftionally alone or in'combination.
hypertension or Kidney disease in people, particularly children, old people or people

having difficulty swallowing; or in animals, particularly dogs or cats.

15
14. Method of preparing a pharmaceutical solution according to one of claims 1 to 12,
characterised by
a) dissolving the angiotensin-li-receptor antagonist, preferably telmisartan, and a
sugar alcohol having a content of reducing sugars of less than 1000 ppm,
20 preferably less than 300 ppm, in an excess of a pharmaceutically acceptable base

untit a pH of at teast 10 or higher is obtained; and
b) adjusting the concentration of the angiotensin-li-receptor antagonist, preferably

teimisartan, 1o 1 to 10 mg/ml.

25 15. Method according to claim 14 comprising the steps of:
a) swelling a consistency-producing agent with purified water;
b} dissolving the swollen consistency-producing agent at a temperature of = 50°C;
¢) adding a pharmaceutically acceptable base at a temperature of > 50°C untif a pH of
> 10.0 is obtained;
30 d) adding and dissolving the angiotensin-li-receptor antagonist, preferably telmisartan,
and the sugar alcohol at a temperature of = 50°C;
e) cooling the solution to ambient temperature; and
f) topping up the aqueous solution with purified water to give the desired

concentration of the angiotensin-ll-receptor antagonist, preferably telmisartan.
35



12. The pharmaceutical solution according to one of claims 1 to 11, characterised in that it 10is
substantially free, preferably free from antioxidants or stabilisers. 13. The pharmaceutig $elyggn
according to one of claims 1 to 12 for treating hypertension or kidney disease in people, particularly
children, old people or people having difficulty swallowing; or in animals, particularly dogs or cats. 15
14. Method of preparing a pharmaceutical solution aggording to one of claims 1 to 12, characterised by
a) dissolving the angiotensin-ll-receptor antagonist, preferably telmisartan, and a sugar alcohol having
a content of reducing sugars of less than 1000 ppm, 20preferably less than 300 ppm, in an excess of a
pharmaceutically acceptable base until a pH of at least 10 or higher is obtained; and b) adjusting the
concentration of the angiotensin-lI-receptor antagonist, preferably telmisartan, to 1 to 10 mg/ml. 2515.
Method according to claim 14 comprising the steps of: a) swelling a consistency-producing agent with
purified wattér; Wiettesdingriiregtoolkm dénsibteaitysteps biittgdagen tatreederopet attempdrals o
adding a phar I o AC base at a temperature of 50C until a pH of ?_ 10.0 is obtained,
30d) adding amlﬁs%%%\ipr%éth%?gr%?génsin-lI-receptor antagonist, preferably telmisartan, and the
sugar5alcohol at a temperature of 50C; e) cooling the solution to ambient temperature; and f) topping
up the aquenusiseivwid BEvGsdidmygifiedonater tagive e esiedaaresntialigincfedie comprises the
angiotensin-ll-r?&%ot%r an aﬂgngtgtgreferably telmisartan. P01-2466 - 14 - 16. Method according to
claim 15, wherein s%p% %SE 0 (B are carried out at a temperature.of between 70C and 80C. 17.
Method accordifily gsiding helaimaas civilalinaregartisepriities davpiitws thedoiowisgaddvesnal
step: g) adding onenh e § W HRHeALERI seraRlikItes, flavourings and/or preservatives with stirring
at ampient temperature. 18. Method according to claim 17, wherein the additional step g) is carried out
betw1e n steps e) and f). 19. Method according to claim 14, characterised in that the
pharmacedgical iethtid risdrBuhgsioridno! #eahngie ttensiotition &l dtegy gliseemeidd huhtebgesnanimals.
20. Glass or pla§t%§ gggf@j@fr with or without dosing aid containing the drinkable solution according to
one of claims 1 to 13. 20

19. Method according to claim 14, characierised in that the pharmaceutical solution is

15 designed to treat hypertension or kidney disease in humans or animals.

20. Glass or plastics container with or without dosing aid containing the drinkable solution

according to one of claims 1to 13.

20



