1% 0 338 444 Azelastlne is a phthala2|none derivative .
havi ng t he follomﬁng structural fornmula: C1 5 [err] 10 Its chemcal nane is
4. (4-chl orobenzyl ) - 2- (perhydro-1- met hyl azepi n-4-yl)-1-(2H)-pht hal azi none.
Azelastine is used in particular for the prophylaxis of asthma. 15
Azel astine also has antiallergic and antihistamnic properties (see
DE-PS 21 64 058). One of the main disadvaﬂtages attendi ng the g@@l C tion
of ~azel astine is the side effect of tiredness. Many patients % ‘%@

sl eepi ness, drowsiness and the like. 20 This side effect occurs in
particular in the fAgelagstindajs afphthalapinone tdenircdbive neaving Ithe
patients are ugggigwiggdgtygcggpaglgérﬁﬁlgperate machi nes and suffer a
significant reduction in their general attentiveness. Accordingly, it would
be extrenely desirable and 25 al so@n i nmportant medici nal advance if

azel astine could be fornulated in such a way that it did not induce
tiredness. _Hitherto, the side effec tiredness has nornally been

over come b@ t he devel opment of a co nd prepara- 30. tion fromthe
tiredness-induci ng active substance question and caffeine. The function

stance. This procedure cannot

the elimnation half |ives tI/2' is the time in which the serum

| evel .of the active 2 O 338 444 substance in the bl ood
fall fr0£1a certain startlng val ue t§ hat val ue in the absence of
any furt he? Mo
. 3
:_\/3 : Its chemical naﬁe 1's"4-—(4—ch].orob{:‘:nz}.r’)--2—-(perhydro—l—

methylazepin-4-yl) -~ (2H)—phtha1a21none. Azelastine is _
used in particular for the prophylaxis of asthmé. |
15 Azelastine also has antiallergic and antihistaminic .
' properties (see DE-PS 21 64 058). '
One of the main disadvantages attending the applicé-
tion of azelastine is the side effect of tiredness. Maﬁy
patients also report sleepiness, drowsiness and the like.
U 20 This side effect occurs in particular in the first few
days of treatment with azelastine so that patients are
unable to drive vehicles or operate machines and suffer
a significant reduction in their general attentiveriéss.
Accordingly, it would be extremely desirable and
25 also an important medicinal advanée if azelastine could
be formulated in such a way that it did not induce
tiredness.
Hitherto, the side effect of tiredness has normally
been overcome.by the development of a compound prepara-
30 tion from the tiredness-inducing active substance in
question and caffeine. The function of the caffeine is
to antagonize the sedative property of the active sub-
stance. This proéedure cannot be applied in the case of
azelastine because the elimination half lives tl1/2 (tl/2

35 is the time in which the serum 1level of the active



supply of active substance) of azelastine and caffeine differ considerably
fromone another: the tl/2 of azelas- 5 tine is 20 hours while the tl/2 of
caffeine is only 3.5 hours. Accordingly, if azelastine and caffeine are
adm ni stered together, the effect of the caffeine can be expected to weaken
after a certain tine so that the sedative effect of the azel astine
reappears. 10 Now, the usual solutign is to retard the o aznspof
the active substance caffeine in the formulation to such an extent that an
extended activ i o] % t_hi proa t he
difficulty that%ut%sr&ﬁi%eod% pro Wﬁ etra %hgrgﬂv\o ac %/{égsubsq%%g%s n 15
vivo are very %@didearte ohahé ahgﬂ:henalue ﬁm sthe absepossPBl anyi tiunther

t echni ques avaig {uﬁﬂh‘i‘r abet Q@tﬁl{rés%stt'a%eqn @fcgwiaﬁlﬁ@eaﬁ&n%éﬁ‘éﬁ{@

differences in el imnatjon _val ues. Azel asti nhe has an extrenel

unpl easant t as@d @D Eonsidaralyr IEeampre, appPEiey: abe &M et 3%7 ons
(1;] plrdexarrplse j ltll@@d i mrﬁ?]@ﬁéaWhale tﬁéu'ﬁeﬂzbbfp&‘alfelﬁﬁ.&e dar torfly 67315/
children rding to the entiopn, ho aze stln can, no

made up into f%\%ﬁ' Sti on cﬁ??ﬂlegngdejrgblveﬁ%ﬁ &\?@d 748t ¢ a\%%'he
pr obl em addr esseghini sthereat dumgethewertherefifesct @ Hrahs da e iavee | cet i
preparation co t syl C | d p. S r
its produc- tlo’é’g&;léﬁ%}ﬂj ggdg‘ﬁé\/%& ?2 g?f%c%‘ijt%ag]ze %’ﬁ%ll nsgb %glgﬁgs‘-f%(gf)gel y
or gonpletely %@é’sﬁacﬁf@ﬁt of thqrﬁ%e}sﬁ%fbl@nﬁ%épmﬁsol ved by a

medi CT nal gy epar a- hiQp Wrd CAHT ddRt i sasaPirddarReine/ ddllddid B e
cont ai ni ng typical aUXI liaries and additiyves and a ret arqi [%})onent

characteri zed % RACHYR SMITWRWPRKA S RPN &4 i G 1y
safe\galt thereaf extdbt tkheasad uﬂdEhdédntaicﬂil\Béldtllmepr.bserﬂbtamned.

quantity of 1 How3ever, this approach qgg%‘téﬁéed by the difficulty that
the blood level profiles of the two acf:ive substances in
15 vivo are very similar to one another. This is not
possible with the techniques available at the present
time on account of the considerable differences in the

elimination values. '
Azelastine has an extremely unpleasant taste so -

-20 that, for example, liquid azelastine formulations (for

~ example juice) in particular are refused by patients,
particularly children. According to the invention,
however, azelastine can now be made up into formulations
o with considerably improved taste.

.25 The problem addressed by the pfesent invention was -
to provide an azelastine preparation containing the
active substance azelastine and a process for its produc-
tion, the sedative side effect of azelastine being
largely or completely suppressed.

30 This problem has been solved by a medicinal prepara-
tion with controlled release of its active principle
containing typical auxiliaries and additives and a retard
component, characterized in that the active substance
azelastine or a physiologically safe salt thereof is

35 released under control and is present in a quantity of 1



patt by -wei ght of azel astine, based on the base, to 0 004 to 800 parts by
wei ght--of the retard conponent, the release rate anounting to between 0.05
and 5 ng, for exanple to between 0.05:and 3 ng or even to between 0.05 5
and 1 ng of azelastine per hour. If the azelastine is present in the form’
of its salt, the above-nentioned quantity of azel astine, based on the base,
I ncr eases accordl ngly through the higher mplecul ar weight of thaigalsss

Thr oughout the-present 10 specification, all quantitative references to
azel astine are_al s hased. on_.the basg.and,, where a PLesSy ol
shoul d be i ncrEgggg%?n‘?'%gg}:dgﬁc%zﬁf?ﬁgf’ﬁ%’ rﬁ%%%‘i SIS cuﬁ)g Steitgh? %?’ t he
salt. The prestat §0Wepairds abyo wedighttesof o thepr vetasdf gronionenthe the
product ion of geyedbel naledr apBLAkifg Wd Notepbef! Ids ehfiass ohg! Ngcpet | ve

principle by introduction an active substance into t)é pi cal aUXI liaries
and additives a¥amRleettsr B’%‘U@ﬁ@né’ntﬁ @R&r 3cPer P¥c8VER EtRabei¥erasi-98 or a

physi ol ogi sal | anaaflen@abtf tatz%rl%@‘tlln% L!feqdmﬁ he 20 active substance to
be rel eased under c&%t in_a rag art b wei gﬁtﬁ of_, azel agt i,

based on the base, 4aF81§6’ 1B§rt’ss bgrﬁﬁfiﬂ & &R H‘B:&ent
and a rel ease salé¢, ofth& Cﬁaod\ce-anerg:mnmedmahtﬁey pef haelass:méj,ué.:tma 25

Preferred e”boghm’éﬁé ghsbhe r{‘é’zgé%%]é’%‘ ?ﬁSoQ@%ﬁ%ig c%#’f t?HQS'h‘l

claims. It was surprising to ¥ elrne - eth
retarded or unmelgcydar weighiot ofieddusaralto olﬂ?[fmqvm%zethst bresent

formul ati ep V"hb?@c‘i‘f@lc%Q:lorﬂOtalrla\é%atnl?ﬁt%'tQ%eEfrfe?‘étreﬁt:efs' ked %%%&asﬂlﬁlﬁ ead
it is sufficienf to.retard the active substance azel astine itself. If

therefore, the2%&t A PHRAFRE W FRR1PFRE | 3N nt YRREReB PRES &Sf SERFAat i on
whi dor el easesenlte asiiduial sbdstingeeaswar ia Ricdcyiaitgeriol the tHathdhe 35

active subst an%%llecﬁi%%t %reoie%'g Oft hce;1 [ del ef fect of
The present invention also relates to a process for

- 15 the production of a medicinal preparation with controlled
release of the active principle by introduction of an
active substance into typical auxiliaries and additives

and a retard component, characterized in that azelastine

or a physiologically safe salt thereof is used as the

20 active substance to be released under control in a ratio

of 1 part by weight of azelastine, based on the base, to
0.004 to 800 parts by weight of;thé retard component and
: a release rate of 0.05 to 5 mg of azelastine per hour is
. adjusted.
k"'--zs Preferred embodiments of the invention are described

in the subsidiary claims.

It was surprising to find that the addition of
caffeine - whether retarded or unretarded - was not
necessary to obtain an azelastine formulation which dig

30 not have the side effect of tiredness, instead it is
sufficient to retard the active =substance azelastine
itself. If, therefore, the active substance azelastine
is introduced into a formulation which releases the
active substance over a prolonged period (so that the

35 active substance is '"retarded"), the side effect of



47 o 0 338 444 tiredness no long occurs in patients treated
with tthis forrmulation. This is all the nore surprising insofar as

azel astine is a substance having an elimnation half life of 20 hours, as
menti oned above. 5 I n- phar maceuti cal technol ogy, the process of
retard- ing has hitherto only been applied to substances having short half
lives, for exanple of up to at nost 10 hows. The retarding ob apsagizive
substance with a half |ife of 20 hours has hitherto been regarded as an
error in 10 aI Ang@t h I f . i hese
formul ati ons |s§?ﬁ§?%% % t§§§Urﬁ ?h Fgggﬁﬁéragggioes ﬂogégg
after their |n§@§muéﬁtlA®cor@hnglyS ahé phesEﬁrelﬁVERFi%hngeLa§9§3F0a§5

formul ations chagagkefingedsby SOdEHhéEhd#IRASH eh ithharGbnaad¥bssaace
azel astine or physiologically safe salts of azel astine. Suitable salts

are, for exanPife20: ROUXR|oREJBENEdONgCe PR eat e, | actate, citrate,
tartrate, gluconateinephafabheeudfcal techﬂ@Bo@Wﬁﬁﬁﬁﬁ priveys of aksargel ates

t f t ct f. f | at t db

ol B r et easangr BARD HEHASD B e Spal e d o R b A 6P a8 AP EDTcar o
salts of azel ashom& h3@id Adiwesstifoer ezbheple oﬁtapotoOaﬁSmbet51nghparshour
25 s determrﬂ%dr'e%a%l?x%“%%“%nt séh%%' th@'&aﬂé&' Rth 8%&#3%12“' £ the

aand/or 6.8. The test solutifon in question I's an ueous so
pH val ues i ndi &t edourne 4$ véllﬁé§r§Pe la‘él?%lstréﬂ afdREi N ofeXdE &P by

addiTion b a pyBrealkchefitan. s ence. SU|tabIe fornulatlons are, for
exanple, retard table% retard .capsul es, pell %% #nglantates
i nj ections, plaster&n° §&§|i¥(ﬂr%ﬁHQF'§E§ﬁﬁﬁéi 95?5 fbhgns 1S
granyles, piIIshasOWmQﬁﬁfﬁtércaasuées;tﬁbeto-chxavﬂe&sddﬁs not octhe
preparations ageor |@ge3% H %esQﬁ%ﬁt'on may be,
Accordingly, the present invention relates to
15 formulations characterized by controlled release of the
active substance azelastine or physiologically safe salts
of azelastine. Suitable salts are, for example, the
chloride, acetate, maleate, lactate, citrate, tartrate,
gluconate, embonate.

., . 20 The present invention also relates to a procesé for

.\'J the production of formulations characterized by con-

trolled release of the active substance azelastine or
physiologically safe salts of azelastine.

o The azelastine release rate of 0.05 to 5 mg per hour

25 is determined in an aqueous test solution having a pH
value of 1.0 and/or 6.8. The test solution in question
is an aqueous solution having the pH values indicated.
The pH values are adjustéd by addition of acid or by
addition of a typical buffer.

30 Suitable formulations are, for example, retard
tablets, retard capsules, pellets, juices, implantates,
injections, plasters, aqueous or oily suspensions, oily
solutions, granules, pills, soft gelatin capsules, micro-
capsules.

35 The preparations according to the invention may be



5. T 0 338 444 obtained as follows: 1. By fixing

azel astine to physiologically safe cation exchangers. Suitable cation
exchangers are, for exanple, 5 acrylate and nethacrylate resi-ns with an.
exchangeabl e proton, -acidic groups: [err], for exanple Anberlite[err] |IRP-
64 10 ° polystyrene resins wth an exchangeable Na[err], acidic
groups: [err], for exanple Anberlite[err] s RP-69 The ion exchangegss4aae
acidic ion exchangers. The nmaximumrati o of azelastine to ion exchanger is
approxi- 15 1, L a.mumratio is approximately 1 part by

wei ght of acti%&géégéa%ge%pgl%g'parts by wei ght of ion exchanger resin.

1 To 400 parts by weight of ion ex- changer are preferably used to 1 part
by wei ght of agti veafyU?i&@ﬂg_eazémaat@ﬁétts%ﬁyéyopegieamy gakadLgeRbn 1 to
20 100 parts by weight of “i on exchanger are used o 1 part by wei ght of
active subst an@¥ChaRgeEse| 2341 1RPIQ FALIQN CFROGSHS 8FChah§er SEFMBASsi ng
an azel astgne solution through a bed of the ion exchanger in a colum or by
suspendi ng t he_ion.exchanger 2% in,a_soluti.on of .azel astine, foll d
after stirri nga5§y?'f’2f§?raﬁ nPEHRRGEEARRG. TESARS cﬂé%éed“} oﬁxg?éﬂgﬁ&g\ﬁ%i s
dried at tenpepmbtons atidpct grabpst 50C°, Ther cézamptlei smbexthtir§efRP-
particles are giéferably provided with a coating of the type described, for
exanple, in US-A- 30 4,221,776. One advantage of this additional coating
is that the release rate of the active substance can be varied and

i nf'Uenceglpt hr gygPsteenboi gs@hst hgiepatdmg sBiinAdanildie Hdtar gaeiage
exchanger particles proviged with a coatin Re dried with hot air at 70
to 90[err]C. 3§TOUPS: SPpa IO 5@‘&%@?@%@%& pafti@%s may be packed in

The ion exchangers are acidic ion exchangers. The

maximum ratio of azelastine to ion exchanger is approxi-:

15 mately 1:1; the minimum ratio is approximately 1 part by
weight of active substance to 800 parts by weight of ion
exchanger resin. 1 To 400 parts by weight of ion ex-
changer are preferably used to 1 part by weight of active
substance. In a particularly preferred embodiment, 1 to

20 100 parts by weight of ion exchanger are used to 1 part

~ by weight of active substance.
The azelastine is fixed to the ion exchanger by
passing an azelastine solution through a bed of the ion
o exchanger in a column or by suspending the ion exchanger

25 in a solution of azelastine, followed after stirring by
filtration and washing. The charged ion exchanger is
dried at temperatures of up to about 50°C. The charged
ion exchanger particles are preferably provided with a
coating of the type described, for example, in US-A-

30 4,221,776. One advantage of this additional coating is
that the release rate of the active substance can be
varied and influenced through the choice of the coating
material. The charged ion exchanger particles provided
with a coating may be dried with hot air at 70 to 90°C.

35 The charged ion exchanger particles may be packed in



6. T 0 338 444 hard gel atine capsules or, alternatively, a
suspensi on may be prepared as the formul ati on using water and thickeners,
flavourings, stabilizers and preservatives. 5 2. Appl ying a coating of
the follow ng substances to active substance particles, granules or pellets
or to azel astine-containing tablets (the coating substances nentioned may
al so be used in adm xture with one anoth- er): hydroxypropyl retisg 444

cel lul ose phthalate or acetate 10 succinate; cellulose, starch and

pol yvinyl acet; ﬁfﬁé#@%@ﬁs & rstaq&”%){ﬂ Y| o £EL 1 O8Fe1 0! ¥VidhdpAELit €

met hyl cel | ul ose ose succl nate,” pet hyl cellulose
pht hal at e succ ™3t eb&ndPﬁBPﬂFPdceiP‘-ﬁ ul'de FREFMRE1N] du§éﬁ9es‘t’%?erzé‘}’?fi

ethyl cell ul oserdsketidvd, 1flaveetingosastaleti vdes S| presesvat tveset hyl
car boxyet hyl cel | ul ose; ethacrylate/nalelc anhydri de copol yner; maleic

anhydride/vinyl nmethyl ether copolyner; styrene/maleic acid copol yners;
2- et hyl hexgl aeryl at}quwmg: ankydtiidg; odf otlomi fohtowingnpubsterstes to

copol ymer; qu c gl ut Ci :
car boxynet hyl et ea éﬁ%’ %%gge pL!iclEeJHrr'ﬂo"‘ic1 rrslé)l'no‘g gﬁ%% 60%02%:&’;{@%6 acet ate
succi nate; pol m@aﬂtrwe-fcemstam RY \abdetst at(t&leaICOQ*éltms Suhftanees

pol ymers of methagliddds ardd &0eo ”BéhnséérXhahﬁﬁl&ﬁu%agﬂﬁtﬁnerdﬂe lanoth-
Eudragit[err] S); copol yners of 25 acryl ates and rret acryl at es W|th a

smal| . content & )amTIfuAFYRIRRS! (i Byitgertyose Ak 8 R% aqfta
acryTat esjand nRidwiciatead escéllﬂulbisa?t hgtaganDNEWG Mpigeriylyat e acetate

(Eudragit[err] ._.cqpol yner, of eth acr te and ne th

70: 130 (Eudragiﬁ%[%*arl]a%ﬁﬁ %Saﬁ °’%’8‘6§'¥§’ﬂfm él]fﬁ‘}:goose'acx")yh[‘z:;!L ac(:é%%ac?yl i C

aci d_agnd ester snettﬂar]eonielbaloseophthelﬁtee vetbydylcedilodpset csu¢re11@@t—@r

groups, TOr exaimgy lcl Qﬁt&!@%ﬁh%rfaltetsﬁ@c@%.?tzhgnaL&Pééﬁ%feéemmg@ed
contain t I or

may "addi tional l'y I ca asti cl zers exanpl e
sebacate, 35 mﬁhﬁkl%lrﬁf% r‘-’e%?ﬂ%s‘a%]rd ww|ini Sty Gsbivigre gW%eﬁ“E?PYl

15 cellulose succinate; shellac; gluten: ethyl carboxyethyl.
celluiose: ethacrylate/maleic anhydride copolymer; maleic .
anhydride/vinyl methyl ether copolymer; styrene/maleic
acid copolymers; 2-ethylhexyl acrylate/maleic anhydride;
crotonic acid/vinyl acetate copolymer; glutamic .acid/

20 glutamic. acid ester copolymer; carboxymethyl ethyl

S*/ cellulose glycerol monooctanocate; cellulose acetate
succinate; polyarginine; fats, oils, waxes, fatty al-
cohols; anionic polymers of methacrylic acid and meth-

- acrylates (Eudragit® 1L, Eudragit® S); copolymers of .

F" 25 acrylates ahd methacrylates with a small content of

ammonium groups (Eudragit®S) and copolymers of acrylates
and methacrylates and trimethyl ammonium methacrylate
(Eudragit® RL):; copolymer of ethyl acrylate and methyl
methacrylate 70:30 (Eudragit® NE 30 D); copolymer of
30 acrylic acid, methacrylic acid and esters thereof (ratio
of the free carboxyl groups to the ester groups, for
example 1:1) (Eudragit® L 30 D).
The substances mentioned may additionally contain
typical plasticizers (for example dibutyl sebacate,
35 citric and tartaric acid esters, glycerol and glycerol



e

substances) an
gl ycol s, polyv
pol yvi nyl acet

0 338 444 esters, phthalic acid esters and sim | ar
d al so water-sol uble substances such as pol yet hyl ene
i nyl .pyrrolidone, copolyners of polyvinyl pyrrolidone and
ate; hydroxypropyl cellu- 5 | ose, hydroxypropyl nethyl

.cel | ul ose. Solids, such as tal cum and/or magnesi um stearate, may al so

‘included in th
iadditions of o
|malelc acid, f

‘sprayi ng of sofEteERs PRtBALAR 8CiB| GEREE:
men- tioned Inaméeanwateekzennbler wabetanteber auxzhl iasi eppliethyieme e

surfactants,

be

e coating. The pellets, granules, tablets maygakse qantain

rganic acids (for exanple citric acid, 10 tartaric acid,
unaric acid, ascorbic¢c acid 8 is carri d out
Sofn u§bgn
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2bnaul? ?nggubépgnces
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sol utions or sg Kgﬁtstfcmg IyQ’ &’grcftI%ﬂiﬁotﬂeogxéaAan%g |%§§£?Phgygaiﬁs Yor ?n
per f or at ed panpyurobjdohe and:ymﬂyymnxktaﬁﬁﬁﬁﬁ? (BT exyppPBY 4sFRd 18- at t

WLSD5 qulglze
coacervation 2

Coating may al $31lEEmcandy ey BASNBSivRSEeakatrar iMAY S Sa’q
€8s agatugged above. In this case, the active substance S

of the substan
mxed with the
Coat ed acti ve-
tabl ets while

g oBed ?ﬁ%&%&&?fgﬁylrﬁhfﬁ?iaééﬂlgfo§ér”‘gbﬁﬂﬁsbysﬁaﬁ as

whi‘ch cas€e so-called m ¢roc psu eélgé f.or med.

dfons

di d, the wat by,_d
subst Thee PSTLFER s SRRMOAR 0 CAPIRC o Y L AT SPRSER (o

addtied opel Iefs oxayanie packés i(ficr hexampiéeatditer tapadics.

In

the 02t | 9g of +ATAURIHENGELBRL! 4O 65 Almdl W CBCRAI00 A ! es

of active
t he .coating of

nhat'er
pel | oatiagause qamrnsse# feitte kini SPrauing o°beSedvtions &n
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wei ght of coating material may,

15
.- 20
o
7. 25
30
35

tioned in organic solvents or water. Other auxiliaries,
for example surfactants, pigments, may be added to
optimize processability. The solutions or suspensions
are sprayed on, for example, in coating pans or in
perforated pans or by the air suspension method ({for
example using a Glatt WLSD5 fluidized bed coater).
Coating may also be carried out by the coacervation
method, in which case so-called microcapsules are formed.

Coating may also be carried out by the coagulation
of agueous dispersions of the substances mentioned above.
In this case, the active substance is mixed with the
dispersion and the water is removed by drying.

Coated active-substance particles and coated gran-
ules can be pressed to tablets while coated pellets can
be packed into hard gelatine capsules.

In the coating of active-substance particles or
granules containing particles of active substance, more
coating material is normally used than in the coating of
pellets because the surface which has to be covered is
considerably larger than in the case of pellets.

0.004 to 800 parts by weight of coating material may
be used per part by weight of active substance. A ratio
by weight of 1 part of active substance to 0.005 - 500

is normal Iy used than in



be®.used -per part by weight of active substance. A ratio 35 by wei ght of 1
part of active substance to 0.005 - 500 8 0 338 444
parts by weight of coating material is-preferred, -a ratio by weight of 0.01
to 200-parts by weight of coating material to 1 part by weight of active
subst ance being particularly preferred. The coating materials are 5
applied at elevated tenperature, preferably in an air stream , EYd Yy, 0l
tenperature for exanple 70 to 90[err]C, waste air tenperature for exanple
up to 40[err]C. 3. Coati,ng of pellets, tablets_ and granul es_containing 10
azel astine and Rﬂ%’é‘%rbynﬂ’reégg’strrﬁﬁ EARFYNI PR VRT 3absi A RARIFTR exdifR e ©
manni tol, sorbikyl yedghlt ase0l. per kabk oo MptaNebyf Qe iPIATPoE Uoakirig® 90%
by wei ght of cell.ul 0se agetd‘ilte and kydrox%&g%\_/l nEt hél %gal Itul ose (30 to
10% by wei ght ) BefeeT1al to ol RATE v, &l cAFFyVEC S E -80St are

organi ¢ and i ngragariaulzonigo uneise ferisard ubl e Thebs tardeEnghinstgricdux e are

osnotic pressur, radi e ral arl t | i,Qdied 1 - of _the,.

sem per ngaglse ma}%;?l% mg)%'l g‘ai]%t‘aéa ig%ﬁégre%]?%f gg‘r%ot [ cé’ll&?ylélgt ia&e%lr
conpounds 20 Stkeame nBYREY| Gdrs Hempesaturgy ey upxanPbei de, tosdfl i
chloride, |ithiyyaedl o1 deenptdnstd gt d a1 Lol sed i fydr ogen
phosphate, urea, sucrose and the like. Oher osnotically active agents are
known from US-PS 3, 854, 770, 4,077,407 and 4, 235, 236. 25 Exanpl es of
sem,per meabl e ot er i @St vy ohf aserl ketasyn tas Jatlsy S dreinuis sichtadith iy er se
0SIUST's ang, celd Hlose ALY Ale ofelduhnse. daty Aty Fddulnse hriagiat e

. 1 zelgas
cel | ul ose "acet aate e etate,” C Se acet at'e,

[e[-]r] - gl ugan aceficrt eexavpilel detynlict ali ,neshybiaoézatveitmoa sl i pd wesalaloet at e
et ar bamat : €4S t.gdl
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cellul ose acetate p C ul ose acetate car bamat e,
cel | ul ose acetate and hydroxypropyl methyl cellulose (30 to 10% by
weight).
15 Other suitable osmotically active substances are

organic and inorganic compounds or soluble substances
which produce an osmotic pressure gradient relative to
the outer 1liquid by way of the semipermeable wall.
Osmotically active agents or osmotically active compounds
g_/ . 20 include magnesium sulfate, magnesium chloride, sodium
chloride, lithium chloride, potassium sulfate, potassium
hydrogen phosphate, urea, sucrose and the like. Other
osmotically active agents are knéwn from US~-PS 3,854,770,
w 4,077,407 and_4,235,236.

25 -Examples of semipermeable materials which are known
as polymers for osmosis and reverse osmosis are cellulose
acylate, cellulose diacylate, cellulose triacylate,
cellulose acetate, cellulose diacetate, cellulose tri-
acetate,.B—glucah acetate, adetaldehyde dimethyl acetate,

30 cellulose acetate ethyl carbamate, polyamide, polyure-
thane, sulfonated polystyrene, cellulose acetate phtha-
late, cellulose acetate methyl carbamate, cellulose
acetate succinate, cellulose acetate dimethyl amino
acetate, cellulose acetate chloroacetate, cellulose

35 dipalmitate, cellulose dioctanoate, cellulose dicapry-



acet at'é -succi nate, cellul ose acetate di nethyl am no acetate, cellul ose

acet at.e chl oroacetate, cellulose 35 dipalmtate, cellul ose dioctanoate,
cel l ul ose dicapry- 9 O 338 444 late, cellulose

di pent anoate, cellul ose acetate val erate, cellulose acetate

p-tol uenesul fonate, cellul ose acetate butyrate, ethyl cellul ose,

sel ectively perneabl e pol ynmers whi ch have Jpeen fornmed by the
.co-precipitation of a 5 pol ycati on and a pol yani on, .as descrlgea |n US
3,173,876, 3,276,586, 3,541,005, 3,541,006 and 3,546, 142. Coating with

seni per meabl e AahBr afeblnigseldipentangated caldulase agstpte, vaheraterdance

with DE-A-33 18e9841a8d E@e%é%%-ﬁldgﬁieﬁgéulfonatéhec@fiﬁfaéégSCEQatént of
osnotically actggygegb stance, based on 1 _part, azel asti ne,

may be from 10P pa??léybf%ae]r‘b]fﬂsea'nﬁﬁ@ YaB rhe2BOL ¥EHE
parts by wei ghtvhdsH, osé mﬁﬁﬁerﬁbfmedfmgn1EﬁetOCdQ@r@@iﬁStby1Mﬂlghi.aThe
coating magLeri al [ p d 15 such a antlt tha t

sem per neabl e ﬁg%g?gﬁéo aéhg ??F orb‘f aﬁ) %ierlr ng %F%fgr?gbl y
100 to 300 [erB}27$h§8§GtBv§4§u§§5an695&ﬁdODﬁea@dnébﬁdﬁ ¢ 2acti ve

substances rmy be Pegaeingd Ptk CUBRIBEURERHRE! WRSILLANE  RIRCTRLLS epaNd

80[err]C. To adjust the rélease rate, Is drilled’into
menbr ane wal |, CREFiedafpite @Pqzﬁﬁﬁmﬂiﬁmn1QH§Q¢Qﬁd%ﬁ$%rW%ﬁE PEBFE?% 10

proqrged have bgenanat beduced it @og.water-containing liquid, the active

substance_i.s dissol yed or sus ended |iquid enteri.ng _throu t he hpol e and
is forced8ut throué & REGRS %%t ﬁ&péFWEgﬂééaﬁﬁﬂﬁgﬂe Vs SHEp! i ed,
for exanpl e, attanteedbaised @rrpar q:an'te mf wekidglot 96f eaz¢lasthresenmapebereabl e

e ™ o PEEAT0) oC8b BT AROEVSphR S BERUELRY Utm 2
pages 7 to 17)to 600 parts by weight and, most preferably, from 50 to
- 400 parts by weight. The coating materials are applied
15 in such a quantity that the semipermeable membrane has a
thickness of 50 to 500 pm and preferably 100 to 300 pm.

The active substance and the osmotically active
substances may be processed at temperatures between room

_ temperature and 80°C. To adjust the release rate, a hole
5 f§~j 20 is drilled into the membrane wall, for example by laser
beam, so that after the tablets produced have been
introduced into a water-containing 1liquid, the active
, substance is dissolved or suspended by liquid entering
w through the hole and is forced out through the hole. The
25 semipermeable membrane is applied, for example, at a feed

air temperature of 70 to 90°C.

The semipermeable membrane may optionally contain a
microporous layer or microporous substances may be
incorporated therein (see DE~OS 33 10 081, for example

30 pages 7 to 17).

- Materials suitable for the production of the micro-
porous layer include, for example, polycarbonates of
linear polyesters of carbonic acid in which carbonate
groups recur in the polymer chain; microporous materials

35 which have been produced by phosgenation of an aromatic



Mat.éri al.s suitable for the production of the mcro- porous |ayer include,
for exanpl e, polycarbonates of |inear polyesters of carbonic acid in which
carbonate groups recur in the polyner chain; mcroporous materials 35
whi ch have been produced by phosgenation of an aromatic 10

0 338 444 di hydroxy conmpound, such as bisphenol; a m croporous polyvinyl
chl oride; mcroporous pol yam des; such asjgol y- hexanet hyl enegagisgi gaaci d
am de; nicroporous nDdacryIic pol ymers; including those which have been

f d f 5 hl d d I t

ronel acrylic. BRI Shin FRBROR er ) 281 IR SoR Shegotous
char acteri zed jhylyivphebytieherideft anbcroperdus gayl yadides ;hauoheast pdly-

pol yvinyli de“%ez@%xkx&%%?éﬁe %td*l‘jqb aq%efé’" é’”%ﬁlcrﬁé%&fé eﬁédgﬁi)gh‘.i@d by

esterifi- 10 a dica J@&y iC acld or an &
al kyl ene pol ydrolyoeyar kyineiaiding these phded iayml ?eenerf@rlmd y8xpars;

M Cr opor ou$ Pohy; Eﬁﬁi'@ﬁid%ﬁﬁé“5%&9a%%?ibh&ﬁ%@@eanQMQ&Q&&HRQ&? HEyLS
whi ch have a decreasing_ perneability to water and bi ol oglcal

asymet ri- 15 FeRSapEYLES pBPYFBRES AR sIGORSLYTEESt | RRBEPPREr sP°F|9H?o

phobi c Ior hydrp@i\yhé;fagagomr&taﬁ:ﬁamd R ywmra;pneﬁplgnerrep%ﬂune luns g

|nterpo yners reduc ensi an e. hat |- _aLs esqu e

3,595, 752 3. eflén ‘%’%%’21 oébe}i%geftfgt%4p°§y‘fi§1’géﬁen§ 80%°g¥5iﬁl°r°‘

3, 8§~/224 3, 85@h€88 andt2l poly8bs60prlyastBrPItod26e849y amgtenitheni cal

AbstTact sy g Vol o ‘Z%o 42¢ R 42a43bo %%8 adikersm fx%%?‘d%ﬁ%t &F{ @) Sahor
ﬂe n1cro F @I é% pol yure F

t he productlon por ous yer hanes, crosslinked

chai n- extendedabBY¥ﬁﬁétmﬂixplpop9lhﬁbﬁgleﬁﬁl?Béﬁéﬂﬁﬁe:P?enQ%&%IE§ y-

col l\adion, r eﬂ@ﬂ@f aﬂ)@ﬂyeQ{:QEQ" nmcrggatée!sl powgéééhakgéeaowﬁtayh ing
pyrrolldone crogorous mat e been ro uced gé dlffu5|on of
\g

polyvalent cat FoRS FFuBGPy8P§¥9F89}P€°§8IEnlﬁFcWBbS RV ReRi V&FF GRS INT

permeability to water and biological liquids; asymmetri-
i5 cal porous polymers; crosslinked olefin polymers; hydro-
' phobic or hydrophilic microporous homopolymers; copoly-

mers or interpoiymers of reduced density and the materi-

als described in US-PS 3,595,752; 3,643,178; 3,654,066;

3,709,774; 3,718,532; 3,803,601; 3,852,224; 3,852,388 and

U 20 3,853,601; in GB~PS 1,126,849 and in Chemical Abstracts,
Vol. 71, 427 F, 22573F, 1969.

Other microporous materials for the production of
the microporous layer include polyurethanes, crosslinked
chain-extended polyurethanes, polyimides, polybenzimi-

- 25 dazoles, collodion, regenerated proteins, semisolid
crosslinked polyvinyl pyrrolidone, microporous materials
which have been produced by diffﬁsion of polyvalent
cations in polyelectrolyte sols, microporous derivatives
of polystyrene, such as sodium polystyrene sulfonate,

30 = polyvinylbenzyl trimethyl ammonium chloride, microporous
cellulose acylatés and similar microporous polymers are
known from US-PS 3,524,753; 3,565,259; 3,276,589; 3,541,
055; 3,541,006; 3,546,142; 3,615,024; 3,646,178 and
3,852,224.

35 The pore formers suitable for the production of the



of* pol ystyrene, such as sodi um pol ystyrene sul fonate, 30 pol yvi nyl benzyl
trimethyl anmoni um chl oride, m croporous cellul ose acylates and siml ar

m croporous polynmers are known from US-PS 3,524, 753; 3,565, 259; 3,276, 589;
3,541, 055; 3,541, 006; 3,546, 142; 3,615,024; 3,646,178 and 3,;852,224. 35
The pore fornmers suitable for the production of the 11

0 338 444 nicroporous Iayer I ncl ude solidgjand pore-formng |lig 334 dsas The
expression "pore fornmers" as used herein al so enconpasses substances which

form mi cropassa es angrthe erm\I/,aI the 1e for rs can #eadito gqui_h
types. The 5 DAVRE; P | B0 e a0 PRt er b
passes seni sol iqdllain?d vfbeoexplregsios. "ﬁhaepfnmém'frexsuagd beexieior garia or

organic and th dgﬁﬂ' ¥m C 7Q% i ght
and, nore par-petril cu éﬁrglcéfgn&%o %%\/%by wel aﬁ ﬁg%?% négs %ﬁﬁ?‘tﬂ@ '
expr essi on " poFemyiatect s HQﬁe sﬁﬂm@s‘-’%ﬁ@nf élealdr &@ %%meﬁhe
subst ancess Whb&%ré%ﬁloﬁ“mpé&éﬁfeﬁﬁihg(&E f&é“aﬁéeﬂséa heaehed endom+ oM
the precursor of the mcro %i %s WE tane $ qU| resent i n the sur -
roundi ng envi r BFFERS t%‘"’?’o%J Eulh=i e%%?%u%p%ﬁq‘&e $-1 rrPErrﬁp&:r‘?ﬂ%e

| ayer. The mayebleodmorganial bdSoryantc andatid ojaqar—mmflmpm@ym ely
0.1 to 200 [err I| ta aIt as 14t c nat e,
sodi um chl ori dg]e %llybggﬁrtgkhgpot 2€5| 58?0%? or | %Egﬂﬁofaéisds’l umggul &K%

pot assi-um phosiastdarslyti udPackr abé? dtli weight ofi tpore fHwdmer | i Kehe
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glucose, fruc- tose, mannitol, mannose, gal actose, sorbltol and the Iike.
Sol ubl e pol yme@RCOMRAFSAS ¢ FWRTEBREES ¢ | AR Ofe GilESolwgA alQWE be

used The pok&th@d®d® @rS01dachelinChuitle fHon Sth§0|5 éurﬁeicyhyﬁlrlﬁhe

?lthh-Ol s, pol yaI Igé ergeroqlg/cl%)elalsbr nIeyg y%%I s,llpol al kyl ene__gll ol R a_[ld

rounding environment to form an effective open-cell

15 microporous layer. The pore-forming solids have a
particle size of approximately 0.1 to 200 um and include
alkali metal salts, such as lithium carbonate, sodium
chloride,  sodium bromide, potassium chloride, potassium
sulfate, potassium phosphate, sodium acetate, sodium

20 citrate and the like. ©Organic compounds, such as sac-
charides, 'including the sugars sucrose, glucose, fruc-
tose, mannitol, mannose, galactose, sorbitol and the
like. Soluble polymers, such as carbowaxes, carbopol and
the 1like, may also be used. The pore formers also

25 include diols, polyols, polyhydric alcohols, polyalkylene
glycols, polyglycols, poly(e,w)-alkylenediols and the
like.

4. Encapsulation of azelastine active substance or
30 fixing to the following substances or mixtures thereof:

- digestible  fats, for example triglycerides of

- saturated fatty acids CgH,s0, to C,;zH;,0, and mixtures
thereof, peanut oil and hydrogenated peanut oil,

35 castor oil and hydrogenated castor oil, olive oil,



| i‘ke. 4. Encapsul ation of azelastine active substance or 30 fixing to
the follow ng substances or m xtures thereof: digestible fats, for
exanple triglycerides of saturated fatty acids [err] and m xtures

t her eof, -peanut oil and hydrogenated peanut oil, 35 castor oil and
hydr ogenat ed castor oil, olive oil, 12 0 338 444
sesane oil, cottonseed oil and hydrogenatq@ cotton- seed oil, €of¥804ds
wheat germoil, sunflower seed oil, cod-liver oil, mxtures of nono-, di-

and triesters of pal st I aC|
gl ycerol trioleate, %gl %yco st ecgoﬁ:a og" eé’rlilc%a{% éﬁﬁ%né%naéfées? %&t? s
and fat-like substareeed oiby @Qanpbeleswheetogemm|ﬂk¥d($unﬁlnw&mxBQ#d
unsaturated 10 oif at tdbda_cqu,%x( 2549, ZQm%@ﬁ at s oy PasLi cahar!y
10 to 18 carbon atons) W th monohydric ali fic alcohols (1'to 20 carbon
atoms), carnauba waxtTiReksEs of aiﬁl)msﬂkcbrﬂﬂ% gaiekf F1G e YGRED a
chain I engtsh of [erral,anglyaefsl paﬂbwatéS dlglycollaréﬁéaxfaﬁsév [Stédric
Pol yners, such as é)#ngny al cohol , ponV|nyI chl oride, polyacrylic
acid (Carbopol [err])2“Hhionic polyners of nethacrylic acid and
met hacryl ates 20 (Eudraglt[err] L, Eudragit[err] S), acrylate and
net hacry- |ate copo a
(Eudraglt[err] RL, u agl errkﬁé m&%\t{%copo ?eaﬁ:rsn glﬁéé;crg{f %t%égces for
acryl ates (Eudr gFaneke |esNe13y o) aémh@tlecwtu’ga‘a@ddor nensriwrated aci d
and 10 esterseibeyaeiidd a(t2| QooﬁztEérﬁéﬁeaﬁézﬁé’oxﬁ{érérﬁ%&%lé@lé

ester groups 1:1) (Eudragl t[ er%l 30 D) ol yetf hy- | ene %/pol I ¢, aci d,
pol yhydr oxybutyric at? dt%potd/| %F]P‘Enaétﬂ’mséoﬁ’b} n&PYIdgéﬁ caLiphr iy
NS alcohols (1 to 20 carbon atoms), carnauba wax,

beeswax, fatty alcohols (linear or branched) with a
~ chain length of CgH,;0H to C,;HeOH and, more particu-
15 - larly, from C,;H,sOH to C,H,.OH.

- Polymers, such as polyvinyl alcochol, polyvinyl

chloride, polyacrylic acid (Carbopol®); anionic

_ polymers of ﬁethacrylic acid and methacrylates
o .- 20 (Eudragit® L, Eudragit® S), acrylate and methacry-
late copolymers with trimethyl ammonium methacrylate
(Eudragit® RL, Eudragit® RS): '
copolymers of acrylates and methacrylates (Eudragit®

NE 30 D) and of acrylic acid, methacrylic acid and

25 esters thereof (ratio of the freé carboxyl groups to
the ester groups 1:1) (Eudragit® L 30 D), polyethy-

lene, polyglycolic acid, polyhydroxybutyric acid,
polylactic acid, copolymers of lactic acid and

glycolic acid (manufacturer: Boehringer Ingelheim),

30 copolymers of lactic acid and ethylene oxide,
copolymers of glycolic acid and ethylene oxide,
copolymers of lactic acid and hydroxybutyric acid,
hydroxypropyl methyl cellulose phthalate or acetate
succinate; cellulose acetate phthalate, starch

35 acetate phthalate and polyvinyl acetate phthalate;



glycol i‘c-acid (manufacturer: Boehringer Ingel heim, 30 copol yners

of laectic acid and ethylene -oxide, copolyners of glycolic acid and
et-hyl ene oxi de, copolynmers of lactic acid and hydroxybutyric acid,

hydr oxypropyl nethyl cellul ose phthal ate or acetate succinate; cellul ose
acetate phthalate, starch 35 acetate phthal ate and pol yvinyl acetate
pht hal at e; 13 0 338 448 car boxymet hyl cel |Ql33fe;44fet hy
cel lul ose phthal ate, succinate, phthalate succinate, nethyl cellulose

phthal.ic acid sem e%ﬂbogﬁﬁéﬁhg ke 16Ald<d Dﬁ@th?ﬁ%éﬁ:@ulos@'ﬁﬂt@falate,
et hyl.car boxyet hyl cel l ul ose; et h acr %e/nalelc anhydride
copol yner; mal ei c KTt vi MAThERASt ﬁHFc ol yiRYRY1 %llrgéhle‘?se
mal ei ¢ aci d copol yrrqsh;t;ha?]:m hxddnei(yksemle)sft@tre makéhe aetiyyll | cesllorlodsmy C

aci d/vinyl acetate cgpo|y ea,J;rJ C %‘lﬁhg{sﬂﬁwegraﬂld ed & 1ulos

copol yners; 10 car okyne cell MONOOCT ANOA e
cel I ul ose dtetatesnﬁﬁhaﬁmx&atﬁwW@&g9©|n@nhmdnm@e||qkpqlxmgrnatmmlelc

crosslinked gel ati nggppva é’-l%‘;ﬂiéthéi-wh aopbRihrk;cel |dd088,
hydr oxy- 15 pr% ‘iurl cell uI ose P rre&?lh I cellul osee/

dr ox
(Phar macoat, Met hocétd &f‘i&ﬂ/l"é’ﬁé’lmé’él' Erﬁg E%eﬁﬁ@k@?riéje??%l%lc
al gini ¢ acid and Sa|ér&1§tdl€.’£@@f (:f*BtoE&cSabhd/&h&lea)déﬁane Qfom#nuns.

al gi nate and cal ci um for % % tarcg car box

net hyl. starch, carb ?ri%ff c8Ft é?ggé’ 5H‘d sal TS he PESRT( §7ORS ?res’l\la
sal t7); gallattonannarpa:gnmnmeﬁdnxcl keedyalgem gﬂartdeirogummcagmctaegmate:arra-
gheen, xanthan gum uﬂ&%a%@e(é%ft' Vaé*é@ﬁ%@&f egoepﬁragmﬁebea&éé&

propyl ene glycol algina raga of mul’ations of
t hi sype may be prébgm@@da@lgtmat¢bmgrossllnked gelatlne,

- swelling agents, such as methyl céllulose, hydroxy-
15 propyl cellulose, hydroxypropyl methyl cellulose
(Pharmacoat, Methocel E = propylene glycol ether of
methyl cellulose), alginic: acid and salts thereof
(Na, Ca salt, also mixtures of sodium alginate and
calcium salts, for example CaHPO,), starch, carboxy-
20 methyl starch, carboxymethyl cellulose and salts
thereof (for example Na salt), galactomannan, gum
arabic, karaya gum, ghatti gum, agar agar, carra-
gheen, xanthan gum, guar gum and derivatives there-
of, carob bean flour, propylene glycol.alginate,
N~ 25 pectin, tragacanth.

Formulations of this type may be prepared as fol-
lows: '

30 a) by dissolving or dispersing azelastine or salts
thereof in the fats or fat-like substances mentioned
or mixtures thereof, even with melting of the
substances mentioned and subseguent recooling, size
reduction, optionally adding other substances, such

35 as for example the water-soluble or water-swellable



a)y -~ by dissolving or dispersing azelastine or salts thereof in the
fats or fat-like substances nentioned or m xtures thereof, even with
mel ting of the substances nentioned-and subsequent recooling, size
reduction, optionally adding other substances, such 35 as for
exanpl e the wat er - sol ubl e or mater-smellable 14
444 substances nentioned, and pressing to 1¢abl ets. The coolina 3P 8t Aé4nel t
:and size reduction nay even -be carried out in a single step by dispersing
the nelt in cold wasebsbansebj mehtdgnetl, taneppngssbhgdtéitabléts. Thet i on.

Where the oils nent bae (jl.e d 4% g%m; z tipe or
a salt thereof is d#ggg?ngdg\gr tgxusf)&ééril e oﬁnﬂ“an S’? )g %’%ﬁ bgter
the addition of up ?@rZW@éfOEFuﬁhnauﬁinghe S§§Eabﬁt@lsmﬁéss5guth@nméit

suspension is Intro§HCé91é0water or 'sﬂbﬁ?ecﬁﬂ?@uiﬁstoasE‘Hra§U§§§ﬂ§$?;‘in—
sterilized, or, optignally after the addition of flavqQurings and/o

sedi ment at?on ret ar HEPB: su&@%ﬁ?iﬁﬁﬁﬂ%%%ﬁ5ﬂﬁﬂ§&ﬁ?%ﬁI49RﬁF(ﬁE&|H§e?fGF
exanpl e Ae{05|![errtéﬁaralhggmyahts:Hﬂhéﬂuﬁﬁmnﬁedrlat@dﬁﬁt&ﬁ@redﬁ ks by
m xi ng azel asti ne ove-mentio at nmer.s S

agents or nixturesm%%%Fégyegopﬁ(ﬁ%ﬁ?@p ﬁgtﬁ% %Pg 8&&3?ﬂdhe59%?gﬂaﬂqy
pressing the m xturasStey ftivemadabitsion oof pepl Epsz%opxﬁ ankuin@m mono-
after the addition steaklel A idhiASiolor Aedlind fth o261 3LEBALLN

sol uti ons of the above- nenfioned fats or I n water or organic
sol veft s,1@uch as féﬁtexaﬁﬁPQQ%ﬁﬁﬂuﬁnd(ﬂ#ﬂhs%ﬁﬁgngﬁy Sterl%b?%d al&vone

or i sopropanol , Optbpﬁabhumyxaﬁew thecaaahe&oﬂaéﬁrfﬁé@euﬁyﬁesaand/or
cel | ul oses, and subse- 8 g evapor%%%gy of the solveq} 1§Pd g]Xln% ge
actiwe- subst ance entSPLBPREREHOBLILE $%Sh DPFRras hig isperse
silicon dioxide (for example Aerosil®), is homogen-
_ ized and poured into bottles;
15 .
b) by mixing azelastine with the above-mentioned fats,
polymers or swelling agents or mixtures thereof,
optionally in the presence of heat, and pressing the
mixtures to form tablets or pellets, optionally
20 after the addition of other auxiliaries;

c) by mixing azelastine with solutions of the above-
mentioned fats or polymers in water or organic
solvents, such as for example ethanol, ethyl ace-

K—/, 25 tate, acetone or isopropanol, optionally mixing with
carrier materials, such as celluloses, and subse-
guent evaporation of the solvents and mixing the
active-substance encapsulation obtained with other
auxiliaries and processing to tablets or pellets for

30 example;

d) by moistening a mixture of azelastine and the
swelling agents mentioned with organic solvents,
such as ethanol, ethyl acetate, acetone or isopro-

35 panol, optionally with addition of binders, such as



auxi | i &ries and processing to tablets or pellets for 30 exanpl e; d)
by noi.stening a nmixture of azelastine and the swelling agents nentioned
wi th organic solvents, such as ethanol, ethyl acetate, acetone or isopro- -
35 panol, optionally with addition of binders, such as 15

‘0 338 444 polyvinyl pyrrolidone or copolyners of ponV|nyI pyrrolldone and
pol yvi nyl acetate, granulating the m xtur&3obtai ned, subsequeft38Byfff,
addi ng other auxiliaries and pressing the mxture to tablets; 5 e) by

m Xi ng azel asti ne \Abbmyaiayuutpmmldmwr ok oa:opq'mﬂmts% ColfGSj:ﬁSyvsnglh as
shel l ac or pol yvinyl n I ght
of 200 to 1500, opt F% gﬁ%g qi #3%0 1{90f81y“i ga"yectoat %}‘%“M‘Eﬁ%aﬁhgﬂ

for exanple stearmuxtur@rQhMﬁineQ) egkﬁequenhndrynngmmﬁﬁﬂxng otbher
material obtained i EEQiigfth%' %'d“g)r%sﬁﬁgdt%' ﬁ&kﬂﬁr@aﬁo $bERtslS
Broadl y speaki ng, I cl nal preparations are prepared by net hods known
per se usi®g known pharmaceuti- cal auxiliaries and other typical carriers

and diluents ig)addpyi aRxtiogt f&él%ts&rldaecafwwt@mﬁ&ralwlm@twsl or
menti oned as retard coggonents na¥nalsol§§hforn1o functions

exanpl e as noul d r eF¥B5BSLJENt 5 "Hs dFEFht &5 atPi l&&enPE p YYéB?é
carriers and auxili aceéatef ihi pdlyettgrlend oglg&z:alrplvm,th ha smbieantas

reconmended or ”E“tQQQSHt'“ Ermbéd” E%M‘fgob'tgg Eﬁﬁgﬁg aéthﬁf
auxiliaries for use I'n y, COSmet1cS an | d manns
Enc&KlopaBOe der teéﬁﬁnééhéneéhen§@ChVoﬁs 4for19s8§mpbage§t@ar@ts§ 9&ur nal

of Pharmaceuti cal Sgwél?c%%& a\é@nts52 (ajr%63)1ntﬁ3&ﬁ§:§§'gg eEhéeCImat@r!al
Czet.sch- Lindenwal d, Hi [ fsstoffe fui'r Pharmazi e und_ angr enzende

W, obtained into soft gelatine or hard geiatine cap-
sules.
15 - Broadly speaking, the medicinal preparations are

prepared by methods known per se using known pharmaceuti-

cal auxiliaries and other typic;ai carriers and diluents

in addition to the retard components; the auxiliaries

mentioned as retard components may also perform other

. 20 functions, for example as mould release agents or as

\/ disintegrating agents. Suitable carriers and auxiliaries
of this type are, for example, the substances recommended

or mentioned in the following literature references as
auxiliaries for use in pharmacy, cosmetics and related

— 25 fields: Ulmanns Encykldpédie der technischen Chemie, Vol.
4, (1953), pages 1 to 39; Journal of Pharmaceutical Sci-

ences, Vol. 52 (1963), pages 918 et seq.; H.v. Czetsch-
Lindenwald, Hilfsstoffe fUr Pharmazie und angrenzende

Gebiete; Pharm. Ind. No. 2, 1961, pages 72 et seq.; Dr.

30 H.P. Fiedler, Lexikon der Hilfsstoffe fir Pharmazie,
Kosmetik und angrenzende Gebiete, 2nd Edition, Editio

Cantor, Aulendorf in Wirttemberg 1981. Examples of

typical auxiliaries, carriers and diluents are gelatine,

natural sugars, such as cane sugar or lactose, lecithin,

- 35 pectin, starch (for example cornstarch) and starch



Gebietd;: Pharm Ind. No. 2, 1961, pages 72 et seq.; Dr. 30 HP. Fiedler,
Lexi kon der Hilfsstoffe f[err] Pharmazie, Kosnetik und angrenzende Cebi ete,
2nd Edition, Editio Cantor, Aulendorf in Warttenberg 1981. Exanpl es of
typical auxiliaries, carriers and diluents are gelatine, natural sugars,
such as cane sugar or |actose, lecithin, 35 pectin, starch (for
exanple cornstarch) and starch 16 16 0 338 448 444
derivatives, cyclodextrins and cyclodextrln derivatives, ponV|nyI
pyrrolidone, gelati um ar abi ¢, glnlc acid, glose

| ycopodi um S|??EévﬁFbygéxaﬁﬁFé°éﬁﬁF5 Bﬁlag?l?¥%3° ?ﬁvﬁFBsgeriVﬁﬁégﬁﬁ?h
sodi um chl ori dpolfavmyearpyfsolﬂagﬁesl wekutlims) cigud sarbdief,[ ealyihdet y

aci ds, nore parti at u f at.t | for., xa |l g ste es),
polyethylenepg%ééé Eﬁﬂﬁgsean£3@833 qgnﬁkﬁé %Cg? t§§§bP§§o,
preferably 200codl6idad anbllm) £ l;maﬂewﬁbl y:rmmth,oebdaumchﬂ.aréslelo
thereof —agd/oLeBolufeLs Modddiin BHEr Obdf flofien 2ad GEDQLYIR! Taftyv! Y

pyrrolidone and vinyl aletate, esters ic saturate unsat ar at ed
fatty acids (22€&482 cBPH®N E@%?\%Cumjey pdﬁaeﬁlbltﬁfeﬁqy fe¢to BGicE bEROXt oms)

with rmnOhyd“éxainFmEaétéai\é‘éQBW Sﬁ)&ﬂyéﬁh :@@r cﬂtws&r)l ntpan ererage

| yhyd | | i
D e e SR IStRb o et o8 S0l cto Gl bomypHhERERETA 21 B

benzyl benzoat s, odooxamanemregl p:erf@Iraﬂaayrraizep t'ecbralhﬂtrmfwrfum)ib:tatreshol

pol yuf ycol o e”‘ Ona%ﬁ&/lar ﬁ%’iéﬁxh did?"t% Fg%%ﬁ’ldé e Eﬁﬁ a des,

| act at’es, ethy nDre par um Vi s 03|ty
pol ydi net hyl sppns@&mg)rs @ﬁl%iml mmi!axdeon%@mdmmarlbaﬁsttéteoaeért@ﬂrs

phosphat e, SOdbﬁ%ﬁﬂﬁ'ﬁat&%@15%&@§%m&t&i‘%é’€@5b' amaggl(al ¢caci d,
stearates, fats and Simlarly acting 25,  substances. In addition, the

fornulatlons nﬁ? cRRPEN 2 Fang, -more particularly 10 to 18 carbon atoms)
with monohydric aliphatic alcohols (1 to 20 carbon atoms)

15 or polyhydric 'alcohols, "such as .glycols, glycerol,
diethylene glycol, pentaerythritol,'sorbitol, mannitol,
etc., which may even be etherified, benzyl benzoate,
dioxolanes, glycerol formals, tetrahydrofurfuryl alcohol,
polyglycol ethers with C;-y; alcohols, dimethyl acetamide,

i./ _20 lactamides, lactates, ethyl carbonates, silicones (more
particularly medium-viscosity polydimethyl siloxanes),
.~ calcium carbonate, sodium carbonate, calcium phosphate,
'sodium phosphate, magnesium carbonate, gum arabic,
alginic acid, stearates, fats and similarly acting

25 substances.

In additibn, the formulations may contain inter-
facially active substances, for example alkali metal
soaps, such as alkali metal salts of higher fatty acids
(for example Na palmitate, Na stearate)} or derivatives

30 thereof (for example Na ricinoleate sulfuric acid ester):
sulfurized compounds or sulfonated compounds which are
obtained by reaction of higher fatty. alcohols with
sulfuric acid or chlorosulfonic acid and which are used,
for example, in the form of the sodium salts (for example

35 sodium lauryl sulfate, sodium cetyl sulfate, sodium



facial I'y- active substances, for exanple alkali nmetal soaps, such as al kal
netal salts of higher fatty acids (for exanple Na palmtate, Na stearate)
or derivatives 30 . thereof .(for exanple Na ricinoleate sulfuric acid
ester);-sul furized conpounds or sul fonated conpounds whi ch are obtai ned by
reaction of hi gher fatty alcohols with sulfuric acid or chlorosul fonic acid
and which are used, for exanple, in the f rm of the sodlun1Sde%§g(¥44
exanpl e 35 . sodi um | auryl sul fate, un1 cetyl sulfate,” “sodi

17 0 338 444 stearyl sulfate sodi um cet yl sulfonate

salts of gal enisteaniys; sSuies; W@nwmmmnﬁal%rm I

fatty acid eStQja?Lé}héOé@iéﬁn sgﬁaﬂﬁg f ghh¥edfhtye ahioh i rifcﬁﬁ Sarittd d
esters of polyo %rethgll ene sorbitan; Sar bi t ol et hers of x}yea;tchfl ene;

fatty acid estd? ardy eci @ﬁ@erf;a??ys%]%ﬁﬂ‘ R L3 ff
pol yoxyet hyl enas,sﬁeaté yarar ifdteyt atidoésBerts 5L pdiatdayy el érsd eycrkiiftan;

| ygl he f |
Col |l bses.® 10 SR A 4R f e A Bl Ay, At b A qgy,

St e procf‘uce
cel lul oses ar e Hnﬂrydxmmelemﬁ Di@tct@bﬁﬂrspbpél da’;lhavaltbf paidl v xyfedthyeberrepd e,

as El cemaferr [ QG ne eI c bl f or
[ ])fePétyT‘ AN Yekabkk o s i ?A@Eg Lakky é‘é’ééi—é &E

exanpl e, as Avicel[err]. However, such as cal ci um
hydr ogen 15 ﬁm&ﬁﬂ%ﬁ%?rq¥unﬁﬁﬁﬁe%ﬂ%ﬂ(ﬁﬁ%#?h%ﬂsexanple potato starch,

cor nstar ch, nodifiedrisd ar ebesul SUEENAS whPr CA1SE 1200/t aCe orcs‘ém)ulcgéég:ose
mannt sucrose,, jmay, also he used. In_ additi

,.th f t
cont ai n sé‘tﬂ merR3E EIF Y COMPRES, aF&rggx]aﬁpﬁ%éo ‘ﬁ?%‘#a Isg‘}lstr?g%e 20

silicas with acgﬂﬂnlmsesuafaCQuﬁiﬂﬂéd(béilhl@se]Kgomnércaaﬂéy avail-
peTioul oLy, LD 460 SRl L0 15! BSELORILDL IR Qe I
addition, the fk##ﬂﬁ%u¢@mM%®9¢®kau&V@lb@hla»nfor examp‘e as AVlcelo
: However, other binding fillers, such as calciur hydrogen
15 phosphate, lactose, starches (for example potato starch,
cornstarch, modified starches, such as Starch ST 1500/
Colorcon), glucose, mannitol, sucrose, may also be used.
In addition, the formulations may contain sedimenta-
tion retarders such as, for example, highly disperse
_K‘) 20 silicas with a specific surface of 50 to 500 m?®/g and,
more particularly, 100 to 400 m?/g (as determined by the
BET method). Such silicas are commercially available,
for example, as Aerosil®.
o " In addition, the formulation may usefully contain
25 mould release agents, such as talcum or siliconized
talcum, calcium and magnesium stearate, stearic acig,
paraffin, hydrogenated fats and oils, silicone oil
emulsion. |
Other suitable auxiliaries are substances which
30 promote disintegration (so-called disintegrating agents),
such as crosslinked polyvinyl pyrrolidone, sodium car-
boxymethyl starch, sodium carboxymethyl cellulose,
formaldehyde gelatine, formaldehyde casein, polyacrylic
acid and ultra-amylopectin. |

35 Solutions and suspensions may be prepared, for



25 . moul d rel ease agents, such as talcumor siliconized talcum calcium
and magnesi um stearate, stearic acid, paraffin, hydrogenated fats and oils,
si.licone oil enulsion. Other suitable auxiliaries are substances  which
30 pronote disintegration (so-called disintegrating agents), such as
crosslinked polyvinyl pyrrolidone, sodiumcar- boxynmethyl starch, sodium
car boxynet hyl cel |l ul ose, forml dehyde gel%tlne f or mal dehyde c§§§|244

pol yacrylic acid and ul tra-anyl opectin. Sol uti ons

suspensions nmay be prepared, for 18 0 338 444

exanpl e, usi ngewamplegr physgolwaten| lor sphesbobegicakly veaafe oughnds for

exanpl e ethanol,;Leqelr OP¥LERe LY G Qggmgixccal ﬁeﬁl dei' gapkéﬁﬂb?n%r eof .

I nj ectabl e sol utions o suspensions repare exa
nont oxi c par engd¥grily PAyIdVaRIs msir d@é‘IlVé‘ﬁtlé’%u§he§§° for IEi&ﬁﬁPble

wgtert , 3- b{JL QBQ?Ptqlo,nSEt Bﬁnoéusﬁaizﬁsj?éﬂ@}"nﬁ]ﬁ BkYCete améd%:wgi ||i|or
adam X urevm wat er. n S. Ssol utl otoni ¢ C orl sol ution.
10 8 rrrale, naRoRic Rt EEALY FRfe 8 ﬁﬁ&ﬁnaraasﬁye AtFor
exanpl e et hyl esadhanasp ﬁkﬂiaemampreacmdkeand Irmybuﬂ&nedmblyn e¢thanodh as

citric acid, tqré@#{ §cli °C°1a0|%°13}§{3’rn9{ G acisd gﬁ}{% E% ewq_qgled

Sui t abl e anti oxi’ xanpl e, Ot a

cyst ei ne, asc@hﬁﬁcuamRingﬁr%Ste$@luh€¢30f @$otoernp$edpumn1caﬂ@rlde
flavonoi ds, galddietded, gallic acid alkyl ester, butyl hydroxyanisole,
nordvﬁydro- guai aretic _acid, tocopherols and tocopherols + synergi st,s
(substancé® which c&hsReL IRerAr ned¥es; fanRtio%idrRts0 andecPPRPAeXA8Gor bi c
acid, citric agig@ntqspRroekamdtieddthPUbhadlenphe srittaldossi dlaid)oand

exargle, sorbig,achd, p-IVMroxyhenzol &nagld eeLersablQ! EXaiRLe.! 218G,
maleic acid, fumaric acid, may also be added.
Suitable antioxidants are, for example, sodium meta-

15 bisulfite, cysteine, ascorbic acid and eéters thereof

(for example palmitate), flavonoids, gallic acid, gallic’
acid alkyl ester, butyl hydroxyaniéole,' nordihydro-
guaiaretic acid, tocopherols and tocophefols + synergists
(substances which complex heavy metals, for example
R 20 lecithin, ascorbic acid, citric acid, phosphoric acid).

Suitable preservatives are, for example, sorbic
acid, p-hydroxybenzoic acid esters (for example lower
alkyl ester), benzoic acid, sodium benzoate, trichloro-
isobutyl alcohol, phenol, cresol, benzethonium chloride

25 and formalin derivatives. '

Suitable plasticizers for coating materials are
citric acid and tartaric acid esters (acetyl triethyl,
acetyl tributyl, tributyl, triethyl citrate); glycerol
and glycerol esters (glyceroi diacetate, triacetate,

30 acetylated monoglycerides, castor oil); phthalic acid
esters (dibutyl, diamyl, diethyl, dimethyl, dipropyl, D-
(2-methoxy or ethoxyethyl)-phthalate, ethyl phthalyl and
butyl phthalyl ethyl and butyl glycolate); alcohols
(propylene glycol, polyethylene glycols of different

35 chain 1lengths), :adipates (diethyl, di-(2-methoxy or



al'’kyl éster), benzoic acid, sodium benzoate, trichloro- isobutyl alcohol,
phenol; cresol, benzethonium chloride 25 and .formali.n derivatives.
Suitable plasticizers for coating materials are citric acid and tartaric
acid esters (acetyl triethyl, acetyl tributyl, tributyl, triethyl citrate);
gl ycerol and glycerol esters (glycerol diacetate, triacetate, 30
acetyl at ed nonogl ycerides, castor oil); pithalic acid esters didgit444

di anyl, diethyl, dinethyl dipropyl D- (2-methoxy or

et hoxyet hyl ) - p@ﬂiﬁ}&fe ylagpnpdal yi &%Qo?k&@ﬂoneﬂh&*ﬂaw&l %&ydlb@wh
butyl glycol ate) cohol's ropyl’ene i/ | éne col s “of
different 35 S4paGat ‘Fer?d’fC}%’)“ateadFﬁﬁFE§te€d‘?b?g§W enﬂl‘ﬂ(&‘? t Pt

3_9 . i bonate, Ogaﬁﬁléﬁé @1@5@1%/&&5{&%@@%paagbuz;gelat@phaﬂmpl-

ie an i bu se uccjna artra i e en

G ot oni - ona o Ohate d ooEEEbStul GBhBEbERE T hluphir sy H iRl qpe
tributyl pﬁosp@]tye;ol rsdmtbytann quxmqmdtyé o1 itah ywohosbedtean

nonool eat e; sor bi tanrﬂ@ngglc g&ecoﬁgﬁgﬁtgr q)rco SmQ{:?EQQE.EnQnaW“]?é' al s

may be applied using solven roup conslr.s aqueo
sol vents, al colpimliedt Msdng espdvsntet h@?@n é‘-lhephgrpéphy@@loéaﬁ'séng of

hal ogenat ed SO'aB(ﬁ,{E&ls C)&Jl%rits 10a1cl%ﬂ%tlbc k8t8HBL| Ces’@@i—@r OC¥héfs,
solvents and mJXtures, there Z solvents _are inter alla

acet one, d|aceF@ﬁé@%ﬁiﬁmﬁYdﬁEFHEHBP fePﬁéﬁgﬁnaF§8pF&ﬂVPW%%ﬂﬂﬁNClTR&&T
al cotol , met hylptaceiat e aleixdrwdlca,cehaterobyomﬁ.epyéomehaee and buh ikt wees at e,

e g oot Vickslane, | e A, | oRSGRNEskelone o hexane o i Destane,

et hyl gl ycol nono- et ene yco nonoé | ~"acet
met hylene di chidkdcktore Mlevkoli cietdrdads,, mtdmAane idiartapydelechdbn

tetrachloride, fidy0elNanRo1 N hé@ﬂ&?péeétakét r@thgh‘.l %rc%@ctaftaé‘e,lééﬁépﬁ her,
i sopropyl et her, cyclohexane cycl ooct ane enzene, tolue
naphtha, 1, 4-cﬁ?ﬁ§ﬁﬁ?' —buty; acetate methyl isobutyl ketone, methyl

15 propyl ketone, n~hexane, n-heptane, ethyl glycol mono-
ethyl ether, ethylene glycol monoethyl acetate, methylene
dichloride, ethylene dichloride, propylene dichloride,
carbon tetrachloride, nitroethane,. nitropropane, tetra-
chloroethane, ethyl ether, isopropyl ether, cyclohexane,

20 cyclooctane, benzene, toluene, naphtha, 1,4-dioxane,

N tetrahydrofuran, diethylene glycol dimethyl ether, water
and mixtures thereof, such as acetone and water, acetone
and methanol, acetone and ethyl alcchol, methylene
dichloride and methanol and ethylene dichloride and

N~ 25 methanol and mixtures thereof. These solvents are

removed in the course of the coating process. Irrespec-
tive of the method used for their production, the formu-
lations according to the invention are characterized in
that they release or give off the active substance
30 azelastine or physiologically safe salts thereof to body
fluids at a rate of 0.05 to 5 mg per hour.
Dosages always apply to azelastine as base; where
salts of azelastine are used, the dosages should be
modified in accordance with the molecular weight.

35 The azelastine contents of the preparations accord-



t et r ahydrof uran, diethylene glycol dinethyl ether, water and m xtures
thereof, such as acetone and water, acetone and net hanol, acetone _and ethyl -
al-cohol, nethyl ene dichloride and nmethanol and ethylene dichloride and 25
et hanol and m xtures thereof. These solvents are renoved in the
course of the coating process. Irrespec- tive of the nmethod used for their
production, the formu- |ations according 20 the invention areOcBR3Badtérized
in that they release or give off the active substance 30 azel astine or '

physi ol ogi cal | yngak@ k! Snkeraen bededy fdidids:at a rate of 0.05 to 5 ny
per hour. Dosages always apply to azel astine as base; where salts of '

azel astine are used, the dosages should be nodified in accordance wth the
nnlecglar mgggbn. 3%n the cé@@oagggaaliE@rmuﬂh&ﬁb&somJjﬁmgwﬁ@asathgms
accord- 444 | to_the inventian a

fol lows: a) in thE EASE3SAYo %% & i 49 o 6’.“3 BG* € oPED ﬁﬁ%f’gYe?ér"abl y
0.2 ng to 80 ny andmgorko p2ef ewaldf 8z&lastine achgveo bshprgfe.azelhet i ne
active substance. ;HaGviafail ddledoneReIBALOGRY By HBp3PRL' 4d do!8 5
times a day, preferably 1 to 3 tines a day and nore pre ably 1 to 2 tines
a day; 10 = b) intifescasdayn pxederePdly fotfuPatiBss gi ARYadBRomSre
intramuscul ar, subcghafeeudbly Nt raper idigReals) ga¥-;1 ng to 500 ng, preferably
0.2 ng to 400 ng and nore preferably 0.5 to 250 ng azel astine active sub-
st ance. The individual doses nentioned may be 15 adm ni stered once
a momth (fior exdnpl én bheheasasef ofarsarbicartadn formulat isnsat sk ravehbuee

once a month Fo- onod iEatiEeyd0 SubCiEREL 1 Pller IPERREN L BI0G
(forexanpl e pl ast ems) ® APQ BOreELTrIPEY 0 abl I 180 n$00 ong0eDd more
preferably 0.5 to 250 mg azelastine active sub-
stance. The individual doses mentioned may be
15 ' administered once a month (for example in the case
of subcutaneous implantates) to three times a day,
preferably once a month to twice daily and, more

particularly, once a month to once a day;

20 c). in the case of dermal formulations (for example
plasters) 3 mg to 5000 mg, preferabiy 10 mg to 3000
mg and more preferably 30 mg to 2000 mg of azelas-
tine active substance. The individual doses men-
tioned may be administered once a.day to once a
month, preferably once every three days to once
every three weeks and, more preferably, weekly to

every two weeks.

Particularly preferred retard components are:
30 |
a) cation exchangers
Poly(styrene divinylbenzene)sulfonic acid sodium
salt (for example Amberlite® IRP 69). For example,
3 to 10 parts of Amberlite® IRP 69 are used to 1
35 part azelastine .(base).



ng.and nore preferably 30 ng to 2000 ng of azelas- tine active substance.
The individual doses nen- tioned may be adm nistered once a day to once a
25 nonth, preferably once every three days to once every three weeks
and, nore preferably, weekly to every two weeks. Particularly preferred
retard conponents are: 30 a) cation exchangers Pol y(styrene

di vi nyl benzene) sul fonic acid sodiumsalt (for exanple Anberli tsz[é’da % Jl

69). For exanple, 3 to 10 parts of Amberl3ite[err] IRP 69 are %

part azel astine (base). 21 0 338 444 b) Coat i ng
material s Hydl};gxypr@m'dlﬁ@t;h%eﬁﬂisll ose phthal ate 1. 5 to 3 parts of

hydr oxypropyl neth eIIquse hth re.d art of

azel astine. 5 Ethyi"X %‘P’EX%E%P %‘ﬁf pa‘?%"b %en %t ose to 1 part of
azel astine 10 1. Futivad tpae‘ss nofs dqrﬂmﬁmhm@ t{nethYlRS:EF]drule@(%ﬁrpl e
0.01 to 0.1 part of M%%[ggrirg%éé’d cpaitgé}.tt wlﬁéié’@tlﬂ

Sem per neabl e nmenbranes an osnotically active core
contai nin@ the active substance and an outl et openlng. coating with a 100

to 300 [err] thick é&yﬂ &1 839884 cel l ul ose acet ate and 18% of
-hydroxypropyl nethyl cel | ul ose.

hydrocol | oi ds, for®ekahf el hﬁﬁ%&yﬁ%opﬁ}% é& &ggesuggtincggrt of

azelastine
U
10 Eudragit resins such as Eudragit® RS for example
. | 0.01 to 0.1 part of Eudragit® RS to 1 part of
~ azelastine. ' '
c) Semipermeable membranes with an osmotically active
15 core containing the acﬁive substance and an outlet
opening: ' - |
coating with a 100 to 300 um thick layer of 82% of
cellulose acetate and 18% of hydroxypropyl methyl
cellulose. '
\vj 20
d) Encapsulating substances
hydrocolloids, for example hydroxypropyl methyl
cellulose:
W, 2 to 10 parts of hydrocolloid to 1 part of azelas-
25 tine. '

Eudragit® RS:
10 to 15 parts of Eudragit® RS to 1 part of azelas-
tine.

30
Glycerol ditripalmitostearate (for example Precirol
"Ato 5)
1 to 10 parts of Precirol Ato 5 to 1 part of azelas-
tine.

35



ce€llul 6se: 2 to 10 parts of hydrocolloid to 1 part of azelas- 25

tine, -Eudragit[err] RS: 10 to 15 parts of Eudragit[err] RS to 1 part of

azel as- ti.ne. 30 Aycerol ditripalmtostearate (for exanple Precirol Ato 5)
1 to 10 parts of Precirol Ato-5 to 1 part of azelas- tine. 35 22

0 338 444 The required release rate of 0.05 to 5 ng per hour is established
by the neasures defined in the process CIQ%n1|n conj unction mbt? 35hga4
correspondi ng disclosures in the specification. If a certain release rate
is to be 5 establi shed within the range nentioned, the follow ng steps
for exanple may be THReRequiredprgdgerpgreke ©dali-0f GF’éﬁdH%sﬁ?étgﬂBrthe

active substangg idstail isHudervyeshe RRdsabewe. dé@lﬁ’ed ﬂes&hélgptbeeéel ease
of active substince f,romthe f rnulat n |l¥§ h%%ﬁ%ﬁdhou

phosphat e buf f &r2pl &7g SEPHERE: { Ié%%sé’% igcio uresa)

If the reIeaseinathelSpeonfhcghlomhe]xtanbemtaah reﬂeadecmam@nesttshbeld be

increasgdt%ndlgg ?lgﬁg&eq; Wﬁ{ﬁé 39l |%B &héﬁ'eﬁ?gpgfbglgﬁéBQ

reduced; e con Osnot T cat acti v ance sho
creased. b) stepﬁefpgleagmpiataaySbeobakemr the content of retard
conponent shoul d be reduced and/or the content of water-sol uble

1. Producing the coating or encapsulating the active

W substance in the manner described above.
10 _
- 2. Testing the release of active substance from the
-\ formulaticn using 0.1 N HCl1l (2 hours) and phosphate
buffer pH 6.8 (thereafter) as the release medium.
15 3. a)' If the release rate is too high:

N the - content of retard component should be
increased and/or the content of water-soluble
auxiliaries should be reduced; the content of
osmotically active substance should be in-

\_ 20 ' creased.
b) If the release rate is too low:
the content of retard component should be
k_; reduced and/or the content of water-soluble

25 auxiliaries should be increased; the content
of osmotically active substance should be
increased.

In general, a release rate of 1 mg of azelastine per
30 hour is desirable.

Example 1: '
100 g of azelastine hydrochloride are mixed with 960
g of hydroxypropyl methyl cellulose (viscosity of a 2%
35 agueous solution: 4000 mPa.s (4000 cP) (commercial



25" - 7 - auxiliaries should be increased; the content of osnotically
active-substance should be increased. In general, a release rate of 1 ng of
azel astine per 30 hour i5 desirable. Exanple 1. 100 g of azel astine
hydrochl ori de are m xed with 960 g of hydroxypropyl methyl cellul ose
(viscosity of a 2% 35 aqueous solution: 4000 nPa.s (4000 cP)

(comer ci al 23 0 338 4 product: for exangpl ce
K4M Prem um), 1320 g of spray-dried Iactdég and 20 g of nagnggiﬁﬁggéggrate
are mxed and the resulting mxture is Eressed to tablets with a weight of
120 mg, a di aneREPIeFEE ARFarRKaPRLRI iethocebt KAl \BEeMEIBY » 61480 Fheof
tablets may thespbgycanyeat iagabky eo@ erb Wt Bfanbign@siitinC stisaratalbdeei n
or perneable to or esi%; t to ggi%ric 'ui%ﬁs. Tp_ produce .a coaéinf £

resi stant to gdS&t¥fe Plfced™® 1b® 889 g TAFES) 4% BFESEEPaS, TRRtets
exanpl e in a coaithmgapeaighttdf appo axg ped ed ai@OOr goHf 6 time dd | awradius

suspen- siop: 6 | e tate phthal ate are dissolved in 480 g of
acet one. qgl d§%?c§%%%ﬁ§#g ﬁ?hgfgﬁé, 30 g of 15 di chl oronet hane and 131

|
g of nethanol are iﬁ?h%db@bgetﬁtDawhéhﬁ@s@aﬂqqywﬁnﬁﬂqnﬁllyz@?ﬁ%ﬁ@fWith
titani um dioxidg afenuphiBhMiyk S¥iReidedn Bt R SRlafionPéAl Redi sttt

tabl ets are sprayed dij scon{inuously, heated drying air being bl own onto the
tabl ets bet weent® h@asBricshRiGeRg phases. One retard tablet contains 5 ny

of qzel astine hydrochbopird@ucExamtca®ingSresistant2t® fastaciasjuiees,
hydr Chlorige, fgog 8fo§u %%Qg%geggg sprayed, for example in a coating

o pan, with approximately 1000 g of the following suspen-
— sion: '
63 g of cellulose acetate phthalate are dissolved in
480 g of acetone. 21 g of diethyl phthalate, 30 g of
15 dichloromethane and 121 g of methanol are introduced into
the resulting solution. 4.4 g of titanium dioxide are
uniformly suspended in the soclution obtained.
The tablets are sprayed discontinuously, heated
drying air being blown onto the tablets between the
20 spraying phases. '

N\
: One retard tablet contains 5 mg of azelastine
hydrochloride.
W Example 2:
: 25 12 g of azelastine hydrochloride, 20 g of Eudragit®

RS PM, 250 q of talcum and 200 g of lactose are mixed and
the resulting mixture is moistened with approximately 140
g of a mixture of 12.7 g of glycerol triacetate (commer-
cially available, for example, as triacetin) and 127.3 g
30 of Eudragit® RS 12.5. The moist material is convention-
ally granulated thrbugh a 1 mm mesh sieve and, after
drying at room temperature, a mixture of 909 g of Eudra-
git® RS 12.5 and 91 g of triacetin is sprayed on by spray
gun in a coating pan. The dried granules obtained are

35 then pressed in the absence of further auxiliaries to



RS PM* 250 g of talcumand 200 g of |actose are nmi xed and the resulting

m xture is noistened with approxinmately 140 g of a m xture of 12.7 g of
glycerol triacetate (conmer- ci-ally available, for_ exanple, as triacetin)
and 127.3 g 30 of Eudragit[err] RS 12.5. The noist material is -
convention- ally granulated through a 1 mm nesh sieve and, after drying at
roomtenperature, a mxture of 909 g of Egdra- git[err] RS 12.05 3% 424 g of
triacetinis sprayed on by spray gun |n a coating pan. The dried granul es

ghraned are 3jon GRBLEI LN Al SHEETSC SN R SINLE 18,

and a di arrpter;iafamiaﬂ:annoﬁf)iﬂ) toebl et cont ains 5 ng of azel astine
hydrochl oride in regjg; dqa_g fl%rt”hoﬁfgqﬂgea%n%gtgf %z%fla] Ak O:élyac—f'g < gdrede

into a paste with 1 tartarlc aci m cr o-
crystalline cellmuP?@%r@Aﬁ d€rmpH 101) and 7 ¢ of hydr oxy- 10 pr opy!
cellul ose gviscosity of a 5%solution: 75 to 150 nPa[err]s (comrercially
avai l abl e, for _exanmple, as Klucel LF)). The paste forned is pressed

t hrough a perf epl3arte (perforation dianeter 1 mm and the strands
formed are conventi malc_j YoBi acelagtind aaod raild!’ldﬂiﬁei)fintﬁcsphepastelﬁuth zer
di sc) The peII i.n rd ed d v g - af ld et. ith a
particle size (} %‘ff%%%err% gfe z?’g)n r?t% ‘-‘I%%%do&t%egp\?\)nét E‘“Zc‘%

sol ution of 42 CS’Yg;t@flletrtwlcedellqusmsdA(Vo@eﬂ:ePHl éDILj/ @m&ﬂ ablaf dydmdchatel

Type~N 22) gand ;355319 f1 RO V&L MW SRS 5 Obs 1§09%(gemi€&6h 38 eecl %50

avai l abl e, for exarrple as Carbowax 1540)7.in hl_or of or m b
spraying in a MP3i'@ z6EOBRETCEAL Y (ﬂ“’atll"i‘@]@@at eEOEeIeP‘éﬁ@l@ot aPﬁeéUé%c‘?-l

des¢rybed aboverne pameddste sSbZhed bgrsreglsaal 8Br6a8hUkLE per@tr-dtEd
gel atine Capsulﬁ %Pnt%é¥%or5%{g% Jlamé%er 1 mm) and the strands formed
are conventlonally size-reduced and rounded off (spheron-

15 izer disc). The pellets obtained are dried and sieved.

300 g of pellets with a particle size of 800 to 1200 um

are conventionally coated with a solution of 42.5 g of

ethyl cellulose (commercially available as Ethocel Type

N 22) and 37.5 g of polyethylene glycol 1500 (commerci-

20 ally available, for example, as Carbowax 1540) in 720 g

~ of chloroform by spraying in a fluidized bed.
50 mg of the coated pellets obtained as described
above are packed into size 3 hard gelatine capsules.
&*). ' One hard gelatine capsule contains 4.4 mg of azélas-

25 tine hydrochloride in retarded form.

Example 4:
The preparations according to the invention are
produced by encapsulation in swelling substances:
30 The following ingredients are mixed (quantities in

grams) :



25 - tine hydrochloride in retarded form Exanple 4: The preparations
according to the invention are produced by encapsul ation in swelling

subst ances: 30 The follow ng ingredients are mxed (quantities in
grans): - 25 0 338 444 Fornulation 1 2 : 3
Azel asti ne hydrochl ori de 50 50 50 Hydroxypropyl

met hyl cellul ose 5 (Methocel K4 M 25 4800 338 492

96 Lactose - 660 948 1044 Magnesi um
Stearate 10 . 10 10 The m ypures_atg pressed in
a tablet press to form10 .flat tablets with a weight o? %38 nﬂ and a
diameter of 6 nm The tablet thicknesses in mm arelas fol |l 8ws: 3.28 3.15
3. 05 Breaking giée88tnéMydrochloride a7 5048 580 15 s0

(Heberl ein breaking strength tegtﬁr) ihe tabl et contains 5 ng of azel astine
HC1. The rel eadR¥IBP¥BRRTPRELSBEEPYACECLLUARS Ured in a USP 20 XX
appar at us §Di sgméthoocal TERsaeM) Apparatus 2, di ssokhge tionigedi um 96500 ni

0.1 N HC1, roggééggg& speed: 120 r.p.m) is as fgkboms: ggbeasigﬁgte in %
1

Formul ation 2 _ 3
After 5 minsMagnesium stearate 4 3110 50 80 nminslo
20 76 100 120 nins. 36 96 180 nins.

55
o The mixtures are pressed in a tablet press to form
v

- 10 flat tablets with a weight of 120 mg and a diameter of 6
. '
Y _ The tablet thicknesses in mm are as follows:
3.25 3.15 3.08
. Breaking strength (N) 47 48 50
15 (Heberlein breaking strength '
 tester) '
One tablet. contains 5 mg of azelastine HCl.
The release of active substance as measured in a USP
S 20 XXI apparatus (Dissolution Tester, Apparatus 2, dissolu-
S~ tion medium: 500 ml 0.1 N HCl, rotational speed: 120
"r.p.m.) is as follows: |
Release rate in %:
o Formulation
~ s 1 2 3
After 5 mins. 4 31 50
60 mins. 20 76 100
120 mins. 36 96 '
180 mins. 55
30 240 mins. . - . 74
300 mins. 86
360 mins. 93
Example 5:

35 100 g of azelastine hydrochloride, 200 g of tartaric



o L G
30 ' 240 m ns. 74 300 m ns.

86 360 m ns. 93 Exanple 5. 35 . 100 g of

azel astine hydrochloride, 200 g of tartaric 26 : 0 338
444 acid, 500 g of lactose and 700 g of microcrystalline cellulose are

m Xed and made into a paste with approxi- mately 700 g of purifie €hag

The noi st paste is pressed through a perforat®ed plate (perforation draneter
5 .1 m and the strands forned are conventionally size- reduced and
spheroni zed: The pe¢iéis 5O a¥ned aractisedandd 90%ev@dofionbcyeeryptalbine

with a particle sigg1ph1808 heeldiQehChnk #a@eSAMRLEE Wddtd wLERCRSHOBx -
prepared as fol- 10 igmghﬂg.g g of Polysorbat 80 are dissolyed in 190 gs
ri

ofipurified water BREe o npprefied; yaker -onuffhe PPLFT P
sofution. 800 g ofprel3Sédagheoughdaspersopated plLoPo(yerforitienydbtnetand

met hacryl ates with,a content. of ~trimethyl rmqqi. A y _
chloride (= Eu%mr agllt Fé?r]a%alﬁbems'%gﬁégdgd e‘%ing%gt ﬁ%ee%u R gggﬁ%?lﬁédg%?ch
is then stirred foredboed andnspherenized.? Thefpelletsn ebitabnedgape dried
silicone antifoam gik £PLpElHi cone) are suspended in 860 g of purified
water. 20 The resu tlng suspension_is stirred into the dispersion
obt ai ned as ‘descri bed abB0B. ITHL | BellekEf nyishs Fe RV afhég iof 800 to

conventional ly appi2sd ug tfie nept£fsd #DEh exagnkpensing pridpdrtiaedsbedl-
spray ;granul %Lg(zr (%eed.ai r tenmperature 40-50[err]C, waste air 25

npaf at ure . 40PBFf]C). The pellets are dried under the same
conditions. The | acquerong§ suspnBobpsdebsati Bed aateovkissokpedyed Avungi bf

the\f;ied,pellets B@¥ff§e&o&gkewegwy ég é“ggzékiethyl-citrate are emulsi-

fied in the solution. 800 g of a 30% agqueous dispersion

of a copolymer of acrylates and methacrylates with a

1% - small content of trimethyi ammonium ethacrylate chloride

(= Budragit® RS 30 D) are added to the emulsion obtained

~which is then stirred for about 10 minutes. '

O e 109.2'g of talcum and 0.2 g of silicone antifoam oil

i (Simethicone) are suépended in 860 g of purified water.

_ 20 The resulting suspension is stirred into the dispersion
N obtained as described above.

The 1ac§uering suspension obtained is conventionally
applied to the pellets, for example using a fluidized bed
spray granulator (feed air temperature 40-50°C, waste air

s 25 temperature max. 40°C). The pellets are dried under the
same conditions. - :

The lacquering suspension described above is sprayed
on until the dried pellets have a total weight of 1042 g.

The lacquered pellets are packed in quantities of

30 78.1 mg in size 3 hard gelatine capsules. One hard
gelatine capsule?cbntains 5 mg of azelastine hydrochlo-
ride in retarded form. The release rate of the active
substance from a capsule in the USP XXI Apparatus (Dis-
solution Tester, Apparatus 2, dissolution medium: 500 ml

35 0.1 N HCl, rotational speed: 120 r.p.m.) is



The -l atquered pellets are packed in quantities of 30 78.1 ng in size 3
hard gel ati ne capsul es. One hard gel ati ne capsul e contains 5 ng of

azel astine hydrochlo- ride in retarded form The release rate of the
active substance froma capsule in the USP XXI Apparatus (Dis- solution
Tester, Apparatus 2, dissolution nmedium 500 m 35 0.1 N HC1, rotational
speed: 120 r.p.m) is 27 27 0 338 444 3.0 ngy 3360%4af t er
1 hour 4.5 ng = 90% after 2 hours. Accordingly, the release rate is 3 ng
of active substance. 5 er- r. aml e 6: The procedure is as descri bed
in Exanple 5 except 3t'r9at“Pg( Ee%ccﬁ.&r%rgg‘ Sﬁjsfﬁensi on nentioned in that

Exanpl e 10 i s spradyédmnto t90% pditeat 2 dids+t he dried pellets have a
total weight of 1127 g. The | acquered pellets are then packed in quantities
of 84.5 ng into size 3 hard gel atine capsul es. One hard gel ati ne capsul e
contains 5 ng &ccereingtivhe redRrse datpnisel HIQf PEHRVeTFRbshane® 15
rate of thg actjerenyifistance froma capsule in the USP XXI apparatus (test
conditions as in Exanple 5) is 0.25 ng = 5%after 1 hour 0.50 ng = 10%
after 2 hours. 20 Accordingly, the release rate is 0.25 ng of active

subst ance per Buampllexaple 7: 25 The procedure is as described in
Exanple 6. If 16.9 of Ll ets t a . ep into
size 3 hard gel ati nenﬁlceap%%?g%c?‘?ﬁé h%?dglg%elﬁae{;%lq:llr?e%%su :garg%%%alsnge%:ee éof
azek?/s_ti ne hyditdet dtiedd aquuestingl s srenaicthaandlisned ria &heft Bxanmle ve

subsTance 130 iy AP RP B thd FR1YRSINBAPRHA! WS- i@ Pe10RRH HLAS
a total weight of 1127 g. The lacquered pellets are then
o/ packed in quantities of 84.5 mg into size 3 hard gelatine
capsules. One hard gelatine capsule contains 5 mg .of
azelastine hydrochloride in retarded form. The release
15 rate of the active substance from a capsule in the USP

XXI apparatus (test conditions as in Example 5) is

0.25 mg
0.50 mg

5% after 1 hour
10% after 2 hours.

its 1>

20
Accordingly, the release rate is 0.25 mg of active
substance per hour.

Example 7:
25 The procedure is as described in Example 6.

If 16.9 mg of the pellets obtained in Example 6 are
packed into size 3 hard gelatine capsules, 1 hard gela-
tine capsule contains 1 mg of azelastine hydrochloride in
retarded form. The release rate of the active substance

30 from a capsule in the USP XXI apparatus (test conditions
as in Example 5) is: '

0.05 mg
0.10 mg

5% after 1 hour
10% after 2 hours.

> I

35



as in Exanple 5) is: 0.05 ng = 5%after 1 hour 0.10 ng = 10% after 2
hours.» 35 28 0 338 444 Accordingly, the release rate
is 0.05 ng of active substance per hour. Exanple 8 5  Capsul es containing
6 ng of azel astine or suspensions containing 6 ng of azelastine in'5mn .-

I n each case bound to strongly acidic cation exchanger. 8.48 g of

azel astine hydrochloride are dissolved in28 [itres of purifie@ W#3Bek4471.5
g of styrene sulfonic 10 aci d/ di vinyl benzene copol yner (degree of

crosslinking 8% (caweRialidghy,a\ttd #d1Radedra@MY .6 AFLEE! akelider] IR
120) are suspended.in the resulting solution and the suspenSion fornmed is
stirred for 3 fY F§§n?ﬁép§ﬁé§€W§Pon is then filtered through a glass filter
nut sch and the 15 filter cake obtained is washed twice with 300 m of
purified water §”§P§@F washi ng water is renoved by filtration under

suction. 5 g OF 8 t ﬁé (isoelectric point 6 - 7.6; nolecu- |ar weight
25,000 - 35, 00Capswihesr ccentaining | bing asf 2@zel@sitiing] evr | s@spleagdlonsr om
Deut sche GCel at | i3 , r- Neckal e gdi.SsoLV [ S | on
of 5 g of 1N E&gﬁt%?hlg%?cs g@?doiéga_%%olg pqr%f?fe]dswant?lzr iﬁ'q‘a g?‘gl%s%lggtgker.
The filter cakPonpg: tonsFrapely Rsidiepeadden #¥Ghangstuti on and t he

suspension is stirred4fgoy brhadeladbineTAgagueneBEiae heet BaBsblliear ad
L ough 2, ol asg LSl seh AL e (gL ery pake ot aLpedeps vaghed L oo
filtrati onoundeacisydtivimylTHeethzéer copbkymerdr(idedirale 60f ecrp€slimkichg ed
product 30 i's gagkeddih AU 1Y &8 84 d0 £ Ceifif1 4, NALIAGR31 ite®
Y, IR 120) are suspended in the resulting solution and the
suspension formed is stirred for 3 hours. The suspension
is then filtered through a glass filter nutsch and the
15 filter cake obtained is washed twice with 300 ml of
purified water and. the washing water is removed by
filtration under suction.
5 g of gélatine (isocelectric point 6 - 7.6; molecu-
_ lar weight 25,000 - 35,000; commercially available as
. 20 Gelita® Collagel from Deutsche Gelatinefabriken, Eber-
-\Tj bach/Neckar) are dissolved in a solution of 5 g of 1 N_
hydrochloric acid in 800 g purified water in a glass
beaker. The filter cake mentioned above is suspended in
the solution and the suspension is stirred for 1 hour.
The suspension is then filtered through a glass filter
nutsch and the filter cake obtained is washed twice with
200 ml of purified water and the washing water is removed
by filtration under suction. '
The filter cake is dried at 60°C. Tﬁe dried product
.30 is packed in quantities of 62 mg into size 4 hard gela-
tine capsules. _ ’ '
One hard gélatine capsule contains 6 mg of azelas-
tine bound to sﬁrongly acidic cation exchanger.
A Jjuice containing 6 mg azelastine bound to ion
35 exchanger in 5 ml is obtained as follows:



ti ne eapsules. One hard gel ati ne capsule contains 6 ng of azelas- tine
bound-to strongly acidic cation exchanger. A juice containing 6 ng .

azel astine bound to ion 35 exchanger in 5 m is obtained as foll ows:

29 0O 338 444 7.4 kg of purified water are heated to 90 -
95C and 0.002 kg of propyl-4-hydroxybenzoate and 0.013 kg of 4

nmet hyl - 4- hydr oxybenzoate are di ssol ved t héPein. 0.020 kg of h9dl38>§yét ﬁyl
cel lul ose (average degree of polyneriza- 5 tion: 250) and 3.0 kg of '
sucrose are di ssol vgdsi Rgt b sotified wabéekte HEtad [t© 94 teP5¢GoRNAg to
25[err]C, 3 g Qf S rry. f I8 . id18d ar t ar ch
1500[ err]/ Col o?égh? g’?ﬁ |ss%?§é)gio?‘g% sp%%%%%ﬁgmoﬁeg%ﬁ%i ggoii% t]ﬁ% o2
solution 10 hekhyd-4-hysroxybenzieater pse ¢ bssekved greretar g&d A4% k9

azel astine areqgt h;ﬁ%x&@kﬁytlh%eiq%@ea@ QaveTBgeSusgeBe HifOPolymeltérarade
up to 11.0 kg gqor esponding to 10 I|tres% W th purlfltﬁj water. The.elease
rate of th8 ackiP®:s JandBdf o &9 0T FUGEAFE Gres TASTHLGR pdfAs™F i n
the USP XXl appatatisn( Bopa@aitdcorrofester, Apparatus 2, dissolution medium
500 m sodi um chl orié\% 0. 9% .r.ot at,i ongl, speged; 0 }__&,i ?}qj 1
hour, 40% after 2 h %?,r ﬁﬁg%lalﬂgert% ouér‘s,§5%%%gffé§85gko r?,lg % al%‘t%:ar 5
hours, 69% af t and60haukg, o20nod ¥RPedfstearrch HEhay cind SPedy/Sl@r @modrs
The di ssol ut i op ;xediyad Sor CIAYRILRIR] YwiRH 's¢1k IR} C3RC 1ab Uabighiidmed
are added up. alg’%%&%L R/? . . 0 338 444 CLAI NS
— 10 formed. 124 g of the dried ion exchanger charged with
azelastine are stirred into the suspension. The suspen-
\J sion is then made up to 11.0 kg (corresponding to 10
litres) with purified water. '
The release rate of the active substance from a
15 capsule or 5 ml of suspension in the USP XXI apparatus -
(Dissolution Tester, Apparatus 2, dissolution medium 5C0
ml sodium chloride 0.9%, rotational speed: 100 r.p.m.) is
25% after 1 hour, 40% after 2 hours, 50% after 3 hours,
58% after 4 hours, 65% after 5 hours, 69% after 6 hours,
20 72% after 7 hours and 75% after 8 hours. The dissolution
(o medium is renewed every hour; the release values obtained

are added up.



1. - JAzel astine-contai ning nedicinal preparations mnth C

of the active principle using a retard conponent, 0.004 fl'lmwllﬁmnmﬂﬂmhe
retard conponent 5 being used to one part by weight azel asti he {bdsed on
the base), the azelastine optionally being present in the formof its
physi ol ogi cal ly acceptable salts and the release rate of the @zgégshige
bei ng between 0.05 and 5 ng per hour, the 3Pel ease rate bei ng de Agd in
“an 10 aqueous test solution of pH 1.0 and/ or pH 6.8. 2. A nedi ci nat
preparation asCbAIMSed in claiml, characterized in that the active

pri nei pl e azel ast i ng, 01 3Lt $,84sheh od1 A '«eégwﬁbg%giﬁkh%fﬂsarmﬁ a)

coated with one” or nore retard onent's or {0 a cat
exchanger or cgontrekiedwrehease oF the adddivie brdncjipdet ngénguBsrakesd and

covered with acéﬂﬁbﬂéﬁﬁeaw Q)dmn‘@é ageoaphrobe ithediidd84 Oéoﬁﬁoneﬂi:

s/are enc |l ated in ed to, .one Qqr bst anc n1th ro
conal ot nosnt bELad aora o i€ Bark s melonT pgelaar 1a; TBrred i ErEncos.

pol ymers or sviedsap| e thiehsazerastidé opyjitonalalyl yoeind prdstntn ni theer
typical auxili S d, fo tr II | e

medi ci nal prepgcf> [ o?\tna%tsl %ﬂ%%lgfo%lréaﬁfy , &%"E&S@?grg&t%n atrh tPﬁ'
fornulations fneleaae ndirenof @hﬂﬂﬁ&ﬁi&ﬁhﬂﬂﬁrb&ingthﬁﬁﬂhen)Ot%@senﬁoﬁ
parenteral ggx“'ﬁ{auf‘t | QD ﬂei&aé@orﬁﬂea@efﬂ?saeﬁefmﬁ!ﬁéﬁa'ni?‘pah' -

cation 5 to 500 azel astine. 4. rocess roducti on of
medi-ci nal 19r epa@aeousoReebnEQLHtAgN: RE E@tﬂv@ ﬁPﬁﬂ@FpPg &28rastine with

controlled rel gase Ahaﬁ@@icmwr Hted i drh h&atcpaﬁméé irpaida a3y wei, ght
azel asti ne (based on the 0 338 444

oGy 1 0. 004 RO S0bPAFEa B HEPDNERB 26¢i e aPELEGHRLe azelastife’ss

its physiologically acceptable salts is/are

15 a) coated with one or more retard components or
. b) fixed to a cation exchanger or .

c) mixed with one or more osmotically active substances
and covered with a semipermeable membrane and a hole
is drilled or

20 a) is/are encapsulated in, or fixed to, one or more
R substances from the group consisting of digestible
fats, indigestible fats or fat-like substances,

polymers or swellable substdnces,

K,f 25 optionally with addition of other'typical auxiliaries and
- additives for controlled release.

2. A medicinal preparation as claimed in claim 1,

characterized in that the formulations for oral admini-

stration contain 0.1 to 50 mg, those for parenteral

30 administration 0.1 to 500 mg and those for dermal appli-
cation 5 to 5000 mg azelastine.

4. A process for the production of a medicinal prepara-

tion containing the active principle azelastine with

controlled release thereof, characterized in that one

35 part by weight azelastine (based on the base) is proces-



—_——

:ponest and optionally other typical pharmaceutical auxili ari es and

~addi tives and a release rate of 0.05 to 5 ng ﬂ”

-adj usted. 5. A process for the production of ﬂuﬁ ,«'mummmgara tion as
claimed in claim4, characterized in that the active pri’nc‘i pl*e azel astine
or its physi ol ogi cal |y accept able salts is{are 10 a) coated %o&n&or
nore retard conponents or fixed to a cation exchanger or c) m xed
wi th one-or nore osnDtlcaIi active substances and covered with a

seni per neabl e rﬁﬁﬁ)r‘&h%haﬁdoéd‘hd:loe 8P parts hy weighkdosr ad)retqrsq Fem-
encapsul at edf i dlporiént_f |b rsd?t 0 op@Aenal 1§or Etm?zst &Ji)(i:ﬁ%faflr orpr}(&tanag%@wical
consisting o igestible fats e .fats or fat-like s tances,
ol yrer s or _swAFEbt 1Rk RR  anees88sBSTeRapRE, i Esteans Fone & dnfb €0
additives opti dhald yabelagtadd/ti onally used in the steps nentioned above.

6. A progess t on of a nedicinal prepara- tion as clained
I n clai m4%2nd/ﬂérH f%h%éggggéézed in 25 that the fornulations for oral

adni ni strati on Tont & PIRCEsD B e productdenpaf entedicinmd PEEPIXRON
0.1 to 500 ny angbd hgse ¥inded "8h 8RREKCALI Vhardx¥fedUiAZ et £hee.

active principle azelastine or its physioclogically
acceptable salts is/are '

. 10
~ a) coated with one or more retard components or
b) fixed to a cation exchanger or
o/ c) mixed with one or more osmotically active substances
and covered_with a semipermeable membrane and a hole
15 | is drilled or _

d) is/are encapsulated in, or fixed to, one or more
substances from the group consisting of digestible
fats, indigestible fats or fat~like substances,
polymers or swellable substances,

20
T other typical auxiliaries and additives optionally being
_\5¥ - additionally used in the steps mentioned above. .
6. A process for the production of a medicinal prepara-
tion as claimed in claim 4 and/or 5, characterized in
o 25 that the fermulations for oral administration contain 0.1

to 50 mg, those for parenteral administration 0.1 to 500
mg and those for dermal application 5 to 5000 mg azelas-
tine. ' '



