Stable liquid pharmaceutical conposition based on trazodone * * * * * * *
* * * Field of the invention The present invention relates to a
stable liquid pharmaceutical 5 conposition based on trazodone. In
particular, the invention relates to a stable liquid pharmaceuti cal

conposi tion based on trazodone in which the pH ranges from5.0 to 6.0.
Prior art 10Trazodone, or

2-314- (3-chl or ophenyl) - 1- pi perazi nyl propyll-1, 2, 4-
triazolo[4,3-a]pyridin-3(2H)-one, is an antidepressant which, though having
a significant effect on the serotonin receptors, is neither a
psychostimul ant, nor a MAO inhibitor, nor a tricyclic antidepressant.
Furt her nor e, trazodonetgbiskmidamrmnahtiabcanpsition based on trazollomz odone

all eviates the characteristic synptons of depression, in particular
anxiety, somatization, psychonotor retardati-on, hypochondria, nood sw ngs,
irritability, insomia, apathy, feeling of fatigue and | ack of energy,
depressed nood. Trazodone haS-aIsdqﬁp & e ve in controlling

pronounced 20essentHealprédepiDihverRioAbadbtesOtd aC b IRfuid tohafRa8UBBAINET gi C
activity. Mor eover,  the aQtI deq%regssant and anxiolytic properties of

trazodone hawve m't@gmﬁ PR {a709P9%at ment of synptons of wit hdr anal

f lr3 om cocai ne, 3en2|ﬁq:;a_:'m@mm&_$e ﬁnd?ﬁ?drﬁ&i@tcl?s to a stable RQsd d}h&rr’g%@éﬂtical
above-nentioned activities, its sleep-inducing actiyvity is sQ very

i nteresting. GOMRasEion, Ragedernt ?r@]zo 5’5%’#‘5% g‘?r@%c@%ﬁ’fé frgmag'r(?i Qi stered
by the oral routg@oas hydrochloride at initial doses of 100-150 ng per day,

whi ch can be increased by 50 ng every §z4 d%ys up to 300-400 ng per day.
The daily dosage can be divided during {'e®day to correspond to nmeal tines

;:Ief)r;asgiro(r:]amlﬁget gdlgb%@ rg?rgsz-%-mﬁ%m%%ﬁﬁ?m-éred émlprb$¥l$g)(§zg¢-ﬁe i's
preferably used tﬁﬁ%@‘elﬁﬁ%ﬁyﬂdif‘%mﬁgwﬁ?’ofs a?npﬁgﬁmgﬁqnéawwﬁh’a&%@?’abl e salt
01;] acild gddi t i orhaviried aneigaifipasts effadt! gn She sdretdnar necdptorse ihyithehlaor i de.
The solubility of

d hyd 1 de. , ' h ‘
commonest sol verﬂ%%‘ggt@%qurﬁl Inﬁﬁ/%‘?mvé(?éba'.%g&;/%%mﬁt&@ e/gag'i' %8%5% S/ 100 m

met hanol 2. 5 g/ 10kurtHermore, trazodone possesses analgesic properties.

15 Trazodone alleviates the characteristic symptoms of depression, in
particular  anxiety, somatization, psychomotor  retardation,
hypochondria, mood swings, irritability, insomnia, apathy, feeling of
fatigue and lack of energy, depressed mood.

Trazodone has also proved effective in controlling pronounced

20 essential tremor, probably on account of its serotoninergic activity.

Moreover, the antidepressant and anxiolytic properties of trazodone
have proved useful in the treatment of symptoms of withdrawal from
cocaine, benzodiazepines and alcohol.

Besides the above-mentioned activities, its sleep-inducing activity is

25 also very interesting.

In the treatment of depression, trazodone is administered by the oral
route as hydrochloride at initial doses of 100-150 mg per day, which can
be increased by 50 mg every 3-4 days up to 300-400 mg per day. The
daily dosage can be divided during the day to correspond to meal times



chlorofornB8.6 g/ 100 ml benzenepractically insoluble ethyl etherpractically

i nsol ubl e octanolless than 0.1 g/100 mM olive oilless than 0.1 g/100 m

The pH of a 1% (w v) aqueous sol ution of trazodone hydrochloride is approx.
3.90. 10In water, the solubility of trazodone hydrochl oride .increases with
increase in acidity of the agueous nmedi um However, as the acidity of the
aqueous nedi um i ncreases, the degradation of trazodone hydrochl oride al so

i ncreases. This degradation appears to take place by an oxidative nmechani sm
15via the formation of an N-oxide, nanely, 4-(3- chlorophenyl)-113-(3-o0xa-
2,3-di hydro-1, 2, 4-triazol o[ 4, 3-a] pyri di n- % y1) - propyl] - Pi per azi ne N1-oxi de.
The oral phar rraceutl cal forns that are currently available comercially are
either solid or |iquid. 0|dBGarmace b(i\ forms _are al so
avai | abl e as i nmeti S&e- %raé'mé%@@r FPodi PINGE. dOPR AL PEUPR: 1 Severs The
l'i qui d phar maceutdeppéssion, i’ﬁp,toBQO rﬁgiﬁemas,w@tbeaadramswmu drops, have the
advant age t hat the_%7 g éﬁ; reatfe qp:]rodul aqsl h{ed pers%nal]g zation of t he

t herapeutic dose. NAfPRRE | P qlrgiefafulse IR3Y " 4t al"Cus'8M dPopé, syrup)
or parenteral 5phb$ﬁla(3éutﬁiaﬁy fheceptable adaltast) acidvatitition, narehinosd pmisrablry

trazodone hydrochl o de rox. 1% (wv), are being marketed. A
i qui d pharrré:tedf'ltlé% Efb?{g%%h/ﬁt’@ﬁﬁ‘gﬁ €oral use that is widely used at

present has a minmms@otbiﬁt@rﬁfrtﬁdzbﬂﬁn@hydrbaﬂlodwetI'Qddﬂittmhﬂ)@aiudeirofnez 5%
(wv), it contains etha | gaegé%qel as cosolvents, and its pHis in the
range from 4.3 1‘6&"&””2”98 SOVﬁB OPN s |iquid pharmaceutical conposition
has certain di sadvant agester A first di sadvgtagenlis the | ow concentration

of trazodone, so that t%%% g\t%éggleuti c_:dosaﬁggggg‘w red involve counting a

| arge nunber of drops. ond di‘'sadva i's that trazodone is
i nconpatible with the comsthamdli on of et hanﬁg/Wﬂmlef ore it would be

preferable to avoid the cﬁ?e fo; et hanol, as 3%0§/3 even if the anount
taken by the patient wt YR s or esaid |i qu phar maceut i cal conposition

for oral use is at presémhzaderost negl: gi IpracticA@Ansdlubld di sadvant age i s
that its physical appear (f%thepanges over practically insoluble
| octanol : less than 0.1 g/100 ml
olive oil : less than 0.1 g/100 ml
The pH of a 1% (w/v) aqueous solution of trazodone hydrochloride is
approx. 3.90.

10 In water, the solubility of trazodone hydrochlorlde increases with
increase in acidity of the aqueous medium. However, as the acidity of
the aqueous medium increases, the degradation of trazodone
hydrochloride also increases.

This degradation appears to take place by an oxidative mechanism

15  via the formation of an N-oxide, namely 4-(3- chlorophenyl)-1-[3-(3-0xa-
2,3-dihydro-1,2,4-triazolo[4,3-a]pyridin-2-yl)-propyl]-piperazine N'-oxide.

The oral pharmaceutical forms that are currently available
commercially are either solid or liquid.
The solid pharmaceutical forms are also available as immediate-

20 release or modified-release tablets.



time, with the solution turning yellow, owing to the formation, primarily
by an oxidative nechani sm of degradation products of trazodone
hydrochl ori de. Therefore there is still a great need for a liquid
pharmaceutical 25 conposition of trazodone hydrochloride for oral

adm ni stration in which an anmount of trazodone hydrochl oride greater than
or equal to 1% (w v) can be dissol ved stably, does not contain ethanol as
sol vent or cosol vent, and does not turn yellow over time. Definitions - 4
- In the present descrlptlon and in the clainms, the expression "stable
conposition" neans a solution of trazodo é'hydrochloride t hat does not give
rise to a precipitate after 30 days of storage at a tenperature of 4C and

in which the indivi dual adat i on ducts of tra odone 5 rochl ori de
do not exceed 0.2%Rd%t 'é’r“'é%g?ﬁﬁ??&e“é@gfg Iﬁé(ﬂdﬂm'ﬁ I05s ag ﬂéa OR%tion It

was found, sur pr'l’%v@Q'tNe bbvdntade Sthat NMhey qeiinkv geeatért hmaddlatiyi énd
phar maceuti cal osition coggrl Si %an agueous solution of a

phar maceut i cal | yp%f enalizaineotdne thesePEiC#OS8di ti on of trazodone in which 10
the pH val ue is befagres Ifquld RRtuRLONSTEr BRI e ¢OMbE] HFUP) of parehtetalo

cosol vents sel ected fro t.he u ol s, an ol yal ycol s.
Preferably, the 4§ {Via¥ Oédi’]&c'g‘ﬂﬁi {R’fﬂ&ﬁgg?er{ 36%8%&8%@Wﬁ3‘yﬁ93&¥%6ﬁ?on de.
Preferably, the @Tﬁavaj HSpros. mt(vmna@ biiag) chebkeed meqmorpoennacwuhoan of
trazodone hydrochl ori sai

1 eut osition is
preferably bet wetHA Md%ig%'(u\ﬁf\}?qa% 'W(Ze%yﬁ? Breﬁe%t% HP aNMd 10%
(W v), and even ¢oncentpatiine oahitazobetevesdrotioniod @0/(2(5% vWw/v)Adlv aorttaipeousl vy,
t he concent rati o% of tr

e omcent | gl gz geane, & S5 ARy R o7 O BB 2!
of at |east 1000 oKDl vents selected fromthe gr oup conprising glycols and
PoLygl yeols TRkes hyBRTS! B AEid L InReBiaT. Solouhe; RS RhARAD, o
even above 6% (vdivadvadtates. soI ubility of trazodone hydrochloride in the
P o X S BB GH UG LB TBP byl BB BBRE o YEREL 0", o7
amount of cosol videtapeatic doshges rewitdd_einmleesemming\aelatgemumlmnorﬁdtd}ne range
From 30 to a5 (w/)soam raetipaBap antdtaodse s BRI g ke Tanoe
consumption of ethanol. Therefore it would be preferable to avoid the
use of ethanol as cosolvent, evenif the amount taken by the patient
with the aforesaid liquid pharmaceutical composition for oral use is at
present almost negligible.
20 A third disadvantage is that its physical appearance changes over
time, with the solution turning yellow, owing to the formation, primarily
by an oxidative mechanism, of degradation products of trazodone
hydrochloride.
Therefore there is still a great need for a liquid pharmaceutical
25 composition of trazodone hydrochloride for oral administration in which
an amount of trazodone hydrochloride greater than or equal to 1% (w/v)
can be dissolved stably, does not contain ethano! as solvent or
cosolvent, and does not turn yellow over time.
Definitions



Preferably, the liquid pharmaceutical conposition of trazodone
hydr ochl ori de of the present invention conprises two cosol vents, each 5

i ndependently in an amount in the range from5%to 50% (Wv), preferably
from15%to 45% (W V). Alternatively, the liquid pharnaceuti cal
conposition of trazodone hydrochloride of the present invention conprises
three cosol vents, each independently in an anpunt in the range from5%to

40% (W v), 10 preferably from 10%to 30% (w V). The effect of the
m xture of two or nore cosolvents accordi4ng to the present invention is all

the nore surprising if we bear in mnd that, as already nentioned, the
solubility of trazodone hydrochloride decreases wth decrease in acidity of
t he agqueous nedi um, Thus, the oss bili 5 |n reasi n

concentration of trﬁi'?ﬁiBFf’éeHS/e %P(E'R oy PB ?'%@rﬂ%eégye W tapMet h change

frompH 4.3-4.7 tcbnﬁmbsﬁloa" %éansV@%omﬁfﬁ)|o$tt|®|z¢d(om£hv©0tzladrldél'ltlwtldmesease is
in fact 140% Moreover, the ef two or

cosol vent's accor'&ﬁ’tr%"ec rése[ Qe Br[egg)gﬁt[e qf‘}‘?\/éﬂtqre]‘éfﬁn}éoqu@rﬁqﬁot?g‘pg[ﬁtwreosfl ng in
view of the 20 fag@ dnain newd ofe trfmnmsaiegeamanohe,srbedctal ofntaxaonabl e t o

provide a stable c Si n of tra hydr ochl or.i at 6% (wv). Thus,
t he conbi natidn 'E‘Dfdo? ineqch)'? eﬁ‘&@% @gf@ﬁ#/%mgﬂ S e%‘t ed synergistic
effect on the solublllty of tr aznsheriptidnysirtoe inveniigle. General ly, the liquid
phar maceuti cal OS|t|on of trazodo 25 . hydr och] 0 to the
present inventi on it vag YRS SUFRIE MY Bﬁ@t g}'%lla'rpo'ﬁt & '%\%% ‘%%c%ﬁhggso be
adnmi ni stered by pidreracegtivaéscorfimsitxacpingrisiag eat eaqidops Sdletion cpfi d
phar maceuti cal osition of tr don drochl.ori t he
present inventi oﬂr%aﬁcﬁ\ét'cﬁ '%68?%%‘?'@ Erqt?éﬁg %‘g;%%a&ﬁa%(eé@ i carr&Pgﬁms such
as, for exampde ihe prme/afumr i8) lidftwagu édliand 6.6 and sidiich comtaingratdeastriivet r at i on
as drops, in the fo u or e f n for
i nj ectabl e vial 5t0s0 veiayspsei% te@fro%tge@{% %n%r@nngjaggﬁffggﬁ pé'gérgéés'?u on of
t razodone hydr ochl prefatablgf thelsaltof esidraddition ef trapoddne islitepeyaseahlaridet he f or m
of drops. 5ln a pr rr ﬁﬁf invention the pHis
between 5.0 and 5. gmﬁeegm‘ﬁﬁéﬁggﬁng% Wég$?R{ y%ol used advant ageously
in the present invEmi oongentrpiapy bk nazgdpoel hy@‘gq@hbaﬂeexranﬁdﬂés liggid
pol ygl ycol s ef er abl N b I&%o et hyl ene
gl ycol 200 (PEG Ewwa%ﬁﬂﬁsﬁ?g Rﬁﬁpégg 5@&%@%@ tz%ﬁé&ggcﬁfén@ 1%&5’\& ?ene
gl ycol 400 (PEG #06d prqﬁ@bbbtbtheereBQH qmﬂ)ﬂo%(X@//\()PE@ 609) ,mqnelomna lyene
gl ycol 1000 (PE } ol yl gI % ygt hyl ene
gl ycol 3000 (PE%%W%% 480@@? ﬁ@ glpg/ﬁglg{lt%gglgs E'g %ggg ntrag§+yet hyl ene
gl ycol 4000 (PEGrafodddeOhydracidonute yretshigl kued @hymce@moﬁ CPEBSEOO0IS.
approx. 6% (w/v).
20 Surprisingly, it was found that the use of at least two cosolvents
selected from the group comprising glycols and polyglycols makes it
possible to obtain a stable liquid composition of trazodone
hydrochloride at concentrations above 3% (w/v), and preferably even
above 6% (w/v).
25 The solubility of trazodone hydrochloride in the presence of mixtures
of cosolvents according to the present invention can reach
concentration levels of the order of 10-15%.
Generally, the total amount of cosolvents according to the present
invention is in the range from 20 to 90% (w/v). Preferably, said total




Typi cal exanples of m xtures of glycols and pol yglycols according to the
present invention are: propylene glycol + PEG 200, propylene glycol + PEG
400, propylene glycol + PEG 6000, propylene glycol + PEG 200 + PEG 6000,
propyl ene glycol + PEG 400 + PEG 6000, PEG 200 + 20 PEG 6000, and PEG 400 +
PEG 6000. Advant ageously, the liquid pharmaceutical conposition of
trazodone hydrochl oride of the present invention conprises an anti oxi dant
for preventing oxidative degradation of trazodone, regarded as the nain
cause of yellow ng of the known sol ution 25Advant ageousl y, the
antioxidant is selected fromthe group C%%brising vitamn Cand its salts,
vitamn E, gallic acid and its derivatives, such as propyl gallate nalic

acid, sulphite of sodiumor of potassium bi sul phite of sodi ug ob
pot assi um met abi FNPYR; 8 dn dhe syegeufPey 3%ft°r§5§t/%1§‘§1"’@|rﬁ”dbm%f?a{¥% ra Iy,

hydr oxyani sol e ( Bfiw 40a8dobwiyated - 7 - hydroxytol uene (BHT).
Preferably the anti oxi dant 1Is sel ected fromt he rOuR)QCO,ng“SIJég gallic
acid and its deriVaefajay, the pliquic  ghgripaceptica ?ﬂﬂq

conposi ti Ont ﬁf U RyRf @@Iﬂmﬂd eltwﬂmewégéntlcmerhho{g faerr@th@@semo cOYRErt eaths 0
conpri ses other jingredients commonl y used in r a n,o

phar maceut i cat f'Bid%ﬁlﬁr}SJFf‘Bhén @t ‘f‘oa‘eeﬁ%ﬂgﬁ B'O"Erf’e})atp hg()?a&‘%;ms
buffers, pH corr@@f@ég ol 15%taab% (Wil odextrins, colorants, sweeteners,
preservatives and er abl t he chel at g S sel ected
fromthe group corf%ﬁrg?w&ﬁ’ettﬁ% M %ﬂﬁ"ﬁéé?lékc?b&e@nof’@ '3’% ‘% Fﬁ?f‘l R®and its
salts, such as, hwirodHkericRngriee pelsent msémtwm@irﬂsnrlseaedeermbmvém rexgbet at e,
cal ci um di sodi um %%‘%/I enedi.am net et raacei ate, tet raso tgég er(l\?e/ am ne

tetraacetate, tri HY 1 @hITHAtnE & ,r%(y@e{rgpb ui d
phar maceuti cel corapRsbly from 0d%tESOM @Fent invention is prepared by

Convent L onel e g 08 n IR LS oS e o B R b L o
present inventi Opsre'séntphembadsian tae mdm@wusgaﬁgfateme@hiermmuwhbumsl ing
B b 00t hel et A5y & PR Dioarvore s L o "
EXAMPLE 1 ( Conpawarﬁ dyer)aa& moacmty dirthe @domshy\édmcrh ITowis cibe :posgibBBRf
Propylene gl ‘Y& ol lncre%smg tﬁe concer%r%n of traqz doné %ydrochlonde from 2.5% to
6% (w/v), with change from pH 4.3-4.7 to pH 5.0-5.5, was completely
unexpected. The increase is in fact 140%.
Moreover, the effect of the mixture of two or more cosolvents
according to the present invention is even more surprising in view of the
20 fact that none of the cosolvents tested alone was able to provide a
stable composition of trazodone hydrochloride at 6% (w/v). Thus, the
combination of two or more cosolvents had an unexpected synergistic
effect on the solubility of trazodone hydrochloride.
Generally, the liquid pharmaceutical composition of trazodone
25 hydrochloride according to the present invention is administered by the
oral route, but it can also be administered by other routes, for example
parenterally.
The liquid pharmaceutical composition of trazodone hydrochloride
according to the present invention can be prepared in various
30 pharmaceutical forms, such as, for example in the form of aqueous



B and 90% of C were put in a 250-nm beaker and the solution was hea

ted to

50C with magnetic stirring at a speed of 500 rev/mn. When t he
solution reached 50C, A and the renai nder of C were 30added, still wth
magnetic stirring at 500 rev/mn, - 8 - After such additions, the pH
was corrected from3.38 to 5.20 with approx. 18 g of 1% NaCH aqueous

sol ution. The solution was then cooled to 25C, naintai ning constant
magnetic stirring at a speed of 500 rev/m n. 5EXAMPLE 2 (Conparative) The
procedure of Exanple 1 was repeated, replacing the propylene glycol with an

equal amount of PEG 400. EXAMPLE 3 10(|m/%‘ntion) Drops A. Trazodone
hydrochloride :6 g B. Propylene glycol20 g C. PEG 400: 30g 15D. Purified

wat er: qsf. 100

sol uti on was heat¥Wutiod fghedminisiratian g8 tdrepssin

m B, C and 90% of D were put in a 250-m beaker
{hei fagn af S¥UBpeiid to? 10500

and t he

rev/ mn. Wien tdreigtebid s80tdrRE HstilEviafs.and the remainder of D were
added, still with magnetic stirring at 500 rev/mn. 20After additio

pH was corrected fh@Ralys50heo liguido RiiRmMaegsicalx . compagition ©f, Maepfaigueous
BRlroéHI GG hé PRIZeRPIPLEStIdNAs aégzwg_ﬂlziﬂgﬁé RrAPofcBisd. ant

magnetic sti r5ri ng Iat a speed of 500 rev/mn.

sol uti on. The

10

15

20

25

n a preferred embodiment of the present invention the pH is
between 5.0 and 5.5.

A typical example of a glycol used advantageously in the present
invention is propylene glycol. '

Typical examples of polyglycols preferably used in the present
invention are: polyethylene glycol 200 (PEG 200), polyethylene glycol
300 (PEG 300), polyethylene glycol 400 (PEG 400), polyethylene glycol
600 (PEG 600), polyethylene glycol 1000 (PEG 1000), polyethylene
glycol 1500 (PEG 1500), polyethylene glycol 3000 (PEG 3000),
polyethylene glycol 3350 (PEG 3350), polyethylene glycol 4000 (PEG
4000), and polyethylene glycol 6000 (PEG 6000).

Typical examples of mixtures of glycols and polyglycols according to
the present invention are: propylene glycol + PEG 200, propylene glycol
+ PEG 400, propylene glycol + PEG 6000, propylene glycol + PEG 200
+ PEG 6000, propylene glycol + PEG 400 + PEG 6000, PEG 200 +
PEG 6000, and PEG 400 + PEG 6000.

Advantageously, the liquid pharmaceutical composition of trazodone
hydrochloride of the present invention comprises an antioxidant for
preventing oxidative degradation of trazodone, regarded as the main
cause of yellowing of the known solutions.

Advantageously, the antioxidant is selected from the group
comprising vitamin C and its salts, vitamin E, gallic acid and its
derivatives, such as propyl gallate, malic acid, sulphite of sodium or of
potassium, bisulphite of sodium or of potassium, metabisulphite of
sodium or of potassium, butylated hydroxyanisole (BHA), and butylated

n, the



25(Invention) Drops A Trazodone hydrochloride :6 g B. Propylene glycol 30 g
C. PEG 40035 g 30D. Sodi um netabisulphite0.1 g -9- E. DisodiumEDTA0.1 ¢
F. Purified watergsf. 100 mi D and E were put in a 250-n beaker and
wer e dissolved at 25C, with nmagnetic stirring at a speed of 500 rev/mn, in
50% of F. 5Then, still at 25C and with magnetic stirring at a speed of 500
rev/imn, B, C and 45% of F were added. Finally, still at 25C and with
magnetic stirring at a speed of 500 rev/mn, A and the renaining 5% of F
were added and the pH was corrected from4.80 to 5.20 with approx. 159 of
1% NaOH aqueous 10sol ution. EXAVPLE 5 (I'rK/Ention) Drops A Trazodone
hydrochloride : 6 g 15B. Propylene glycol: 30g C. PEG 400: 35 g D. Propyl

gallate: 0.1 g E. DisodiumEDTA: 0.1 g o .
hydroxytoluene (BHT). Preferably, the antioxidant is selected from the

group comprising gallic acid and its derivatives.

Preferably, the liquid pharmaceutical composition of trazodone

hydrochloride of the present invention also comprises other ingredients
5 commonly used in the preparation of pharmaceutical formulations, such

as, for example, chelating agents, buffers, pH correctors, surfactants,

cyclodextrins, colorants, sweeteners, preservatives and the like.

Preferably, the chelating agent is selected from the group comprising
ethylenediamine tetraacetic acid (EDTA) and its salts, such as, for

10  example, dipotassium ethylenediamine tetraacetate, calcium disodium
ethylenediamine tetraacetate, tetrasodium ethylenediamine
tetraacetate, trisodium ethylenediamine tetraacetate.

The liquid pharmaceutical composition of the present invention is
prepared by conventional techniques that comprise dissolution, mixing,

15 filtration and the like.

Advantageously, the liquid pharmaceutical composition of the
present invention is prepared in a nitrogen gas atmosphere by bubbling
gaseous nitrogen in the solution under preparation.

The following examples will illustrate the invention, though without

20  limiting it.
EXAMPLE 1
(Comparative)
Drops
A. Trazodone hydrochioride : 6g
25 B. Propylene glycol : 409

C. Purified water . qgsf. 100 mi
B and 90% of C were put in a 250-ml beaker and the solution was
heated to 50°C with magnetic stirring at a speed of 500 rev/min.
When the solution reached 50°C, A and the remainder of C were
30 added, still with magnetic stirring at 500 rev/min,



F. Purified water: gsf. 100 ml 20D was put in a 250-m beaker and was

di ssol ved at 25C and with magnetic stirring at a speed of 500 rev/mn in B.
E was di ssolved at 25C with nmagnetic stirring at a speed of 500 rev/mn in
50% of F. The two sol utions were conbined, and C and 45% of F were added,
25 at 25C and with magnetic stirring at a speed of 400-500 rev/mn.

Finally, A and the remaining 5% of F were added, at 25C and with magnetic
stirring at a speed of 500 rev/mn, and the pH was adjusted from4.66 to
5.20 with 159 of 1% NaOH aqueous sol ution. EXAMPLE 6 30(Invention) - 10 -
Drops A. Trazodone hydrochloride :6 g B.‘fﬁopyl ene glycol: 40g C PEG
60005g 5D. Propyl gallate: 0.1 g E. DisodiumEDTA: 0.1 g F. Purified water:
gsf. 100 mM was put in a 250-m beaker and was dissolved at 25C and with
magnetic stirring d#¥ftes sspbeagdionsother R wasncorreaedfamc3.380e wdd Withssol ved
separately, at Z%p@&dwgtm%mw@qﬁéwsréd\ﬂmt a speed of 500 rev/min, in
50% of F. The two sol utl ons were conbi ned, and 45% of F was added, at 25C
and with rmagnetic B4 salutign was thegsoeleddp 2560, maiptatning constant megneiic) y, A and

t he remaini ng S%tmnd:aﬁ/gad[gemo _l/dRC and with 15 nmagnetic stirring at a
speed of 500 rev/m n, the pH was aXAusted

(Comparative)
The procedure of Example 1 was repeated, replacing the propylene
glycol with an equal amount of PEG 400.

EXAMPLE 3
10 (Invention)
Drops
A. Trazodone hydrochloride : 69
B. Propylene glycol : 209
C. PEG 400 : 30¢
15 D. Purified water . gsf. 100 ml

B, C and 90% of D were put in a 250-ml beaker and the solution was
heated to 50°C with magnetic stirring at a speed of 500 rev/min.

When the solution reached 50°C, A and the remainder of D were
added, still with magnetic stirring at 500 rev/min.

20 After addition, the pH was corrected from 4.50 to 5.20 with approx.

18 g of 1% NaOH aqueous solution.

The solution was then cooled to 25°C, maintaining constant magnetic
stirring at a speed of 500 rev/min.

EXAMPLE 4
25 (Invention)
Drops
A. Trazodone hydrochloride : 69
B. Propylene glycol : 30g
C. PEG 400 : 35¢g

30 D. Sodium metabisulphite 01g



from4.25 to 5.20 with approx. 18 g of 1% NaCH aqueous sol ution. Exanple 7
(I'nvention) Drops 20A. Trazodone hydrochloride : 6 g B. Propyl ene glycol:
30 g C. PEG 400: 35g D. Propyl gallate: 0.1 g E. D sodium EDTA: 0.1 g 25F.
Sucralose: 0.05 g G Purified water: gsf. 100 m was put in a dissolver
equi pped with a turbine agitator and was di ssolved at roomtenperature in
B. was dissolved separately, at 25C and with nmagnetic stirring at a 30

speed of 500 rev/mn, in 50%of G The two sol utions were conbi ned, and
C, F and 45% of G were added, at 25C and with magnetic stirring at a speed
of 400-500 rev/mn. Finally, A and®t he renai ni ng 5% of G were added,

at 25C and with 5 magnetic stirring at a speed of 500 rev/mn, and the pH
was adjusted from4.61 to 5.20 with adirox. 18 g of 1% NaOH aqueous
sol uti on. EXAMPLE 8 (I nvent iFo®iscduElidn. Trazodon®1drochloride : 1 g B.

PEG 400: 20g C. Propyl ene glryplitied@ater . gsf. 100 ml

D and E were put in a 250-ml beaker and were dissolved at 25°C,
with magnetic stirring at a speed of 500 rev/min, in 50% of F.

5 Then, still at 25°C and with magnetic stirring at a speed of 500
rev/min, B, C and 45% of F were added.

Finally, still at 25°C and with magnetic stirring at a speed of 500
rev/imin, A and the remaining 5% of F were added and the pH was
corrected from 4.80 to 5.20 with approx. 15 g of 1% NaOH aqueous

10  solution.

EXAMPLE 5
(Invention)
Drops

A. Trazodone hydrochloride : 6 g
15 B. Propylene glycol : 30g

C. PEG 400 : 35g

D. Propyl gallate : 01g

E. Disodium EDTA : 01g

F. Purified water :qsf. 100 mi
20 D was put in a 250-mi beaker and was dissolved at 25°C and with

magnetic stirring at a speed of 500 rev/min in B.
E was dissolved at 25°C with magnetic stirring at a speed of 500
rev/min in 50% of F.
The two solutions were combined, and C and 45% of F were added,
25  at 25°C and with magnetic stirring at a speed of 400-500 rev/min.
Finally, A and the remaining 5% of F were added, at 25°C and with
magnetic stirring at a speed of 500 rev/min, and the pH was adjusted
from 4.66 to 5.20 with 15 g of 1% NaOH aqueous solution.
EXAMPLE 6
30 (Invention)



D. PEG 6000: 10 g E. Sodium saccharin: 0-08 g 15F. Aroma: 0.1 g G Benzoic
acid: 0.1 g H Purified water: gsf. 100 m B, Cand D were put in a
250-m beaker and were dissolved at 25C and with nagnetic stirring at a
speed of 500 rev/min in 60%of H Then, 20 still at 25C and with magnetic
stirring at a speed of 500 rev/mn, A was added. G was di ssol ved
separately, at 25C and with magnetic stirring at a speed of 500 rev/mn, in
40% of H. The two sol utions were combined, and E and F were added,
still at a 25 tenperature of 25C and mﬁtgonagnetic stirring at a speed of
500 rev/mn. Then the pH was correctéd“from4.35 to 5.40 with approx. 1
g of 10% NaCH aqueous sol ution. EXAMPLE 9 30(Invention) - 12 - Aqueous
solution for injectable vials A Trazodqne hydrochloride : 1 g B. PEG 400:
30g C. Propylene glycol: 10 g 5D. Purifi®8%ater: gsf. 100 m B and C

were put in a 250-m beaker AamehA0866e Bydroohivege at 26g with magnetic
stirring at a speed of 500 r%v/m'n iag%;)%of D. Then, still at 25C and with

magnetic stirring at a spe&t FEPPHRE mn, A was @dded, stirring until it
had di ssol ved conpletely. RE®bBOE the remaini ng540% of D was added and

the pH was corrected from 0 to 5 20 with approx, 1 g of 10% NaCH aqueous
sol uti on. EXA‘rh/PLE 10 ZIB-('i’roloy?gaf'a%e g

E. Disodium EDTA : 01g
F. Purified water :gsf. 100 ml
D was put in a 250-mi beaker and was dissolved at 25°C and with
magnetic stirring at a speed of 500 rev/min in B and C.
10 E was dissolved separately, at 25°C and with magnetic stirring at a
speed of 500 rev/min, in 50% of F.
The two solutions were combined, and 45% of F was added, at 25°C
and with magnetic stirring at a speed of 500 rev/min.
Finally, A and the remaining 5% of F were added, at 25°C and with
15  magnetic stirring at a speed of 500 rev/min, and the pH was adjusted
from 4.25 to 5.20 with approx. 18 g of 1% NaOH aqueous solution.

Example 7
(Invention)
Drops
20 A. Trazodone hydrochloride : 6 g
B. Propylene glycol : 30g
C. PEG 400 : 35¢
D. Propyl gallate : 01g
E. Disodium EDTA : 01g
25 F. Sucralose : 005¢
G. Purified water : gsf. 100 ml

D was put in a dissolver equipped with a turbine agitator and was
dissolved at room temperature in B.

E was dissolved separately, at 25°C and with magnetic stirring at a
30 speed of 500 rev/min, in 50% of G.



(I'nvention) Drops 15A. Trazodone hydrochloride : 6 g B. PEG 400: 35g C
Propyl ene glycol: 30 g D. DisodiumEDTA: 0.1 g E. Sucral ose: 0.15 g 20F.
Anhydrous citric acid: 0.5 g G Propyl gallate: 0.1 g H Purified water:
gsf. 100 m G was put in a 250-m beaker and was dissolved at 25C with
magnetic stirring at a speed of 500 rev/imn in C 25D was dissol ved
separately in a 150-m beaker, at 25C and with nagnetic stirring at a speed
of 300-400 rev/mn, in 50%of H The two solutions were conbined, and A B,
E and F were added, still at 25C and with nagnetic stirring at a speed of
500 rev/mn. Finally, the remaining 50% &f “"H was added and t he pl-1 was
corrected 30 from4.80 to 5.20 with approx. 15 g of 1% NaCH aqueous
solution. - 13 - EXAMPLE 11 (Stability tests) The formul ations in
exanples 1 to 10 wet® Yy pelytiens WSWP&%P&?U?@&%@@&@@%&T @ndeten a
refrigerator at 44gde@l a8®398Ysnd Alith hiagnetid @tifigabi anspdddovedobsope st abl e
in storage at roomtenperature, remaining clear and free fromprecipitate.
Formul ations 1 arr?él/rﬁ'”produced a precipitate when stored in the refrigerator

at 4C. Fornul ati onsingiyt @ 3f4 BleSRnizmiag 95 of GahbR adtell af 28% aid Wi
refrigerator,_remaining clear and free from precipitate The for{’gél ation of

Exanpl e 3 5 “magnetic stirring at a speed of 500 rev/min, and the pH was adjus
from 4.61 to 5.20 with approx. 18 g of 1% NaOH aqueous solution.
EXAMPLE 8
(Invention)
Syrup
10 A. Trazodone hydrochloride : 1g
B. PEG 400 : 209
C. Propylene glycol : 10g
D. PEG 6000 : 10g
E. Sodium saccharin : 0.08¢g
15 F. Aroma : 01g
G. Benzoic acid : 01g
H. Purified water : qgsf. 100 ml

B, C and D were put in a 250-ml beaker and were dissolved at 25°C
and with magnetic stirring at a speed of 500 rev/min in 60% of H. Then,
20 still at 25°C and with magnetic stirring at a speed of 500 rev/min, A was
added.
G was dissolved separately, at 25°C and with magnetic stirring at a
speed of 500 rev/min, in 40% of H.
The two solutions were combined, and E and F were added, still at a
25 temperature of 25°C and with magnetic stirring at a speed of 500
rev/min.
Then the pH was corrected from 4.35 to 5.40 with approx. 1 g of 10%
NaOH aqueous solution.
EXAMPLE 9
30 (Invention)



10was additionally stored in the refrigerator at 4C for 4 nonths,

not display fornmation of precipitate.
6 and 7 were stored at 40C and 75%rel at

and did
The formul ati ons of exanples 3, 5,
ive humdity, for a variable |ength

of time as shown in Tables 1 and 2 bel ow. 15At the end of each period of

storage, the fornulations were submtted
verify their appearance and presence of

anal yses, for verifying presence of traz
results are presented in the sane Tabl es
Phar maceuti cal anal yses Storage at 40C
nont hs 4 nonths Exanple 3 _ Solution sli

to pharnmaceutical anal yses, to
any precipitate, and chem cal
odone degradation products. The

% and 2. 20 14 - TABLE 1
dAd 75% RH for: 1 month 2 nonths 3
ghtly yell owed No precipitate

Aqueous solution for injectable vials

A. Trazodone hydrochloride : 1g
B. PEG 400 309
C. Propylene glycol 10g
5 - D. Purified water gsf. 100 ml
B and C were put in a 250-ml beaker and were dissolved at 25°C
with magnetic stirring at a speed of 500 rev/min in 90% of D. Then, still
at 25°C and with magnetic stirring at a speed of 500 rev/min, A was
added, stirring until it had dissolved completely.
10 Finally, the remaining 10% of D was added and the pH was corrected
from 4.60 to 5.20 with approx. 1 g of 10% NaOH aqueous solution.
EXAMPLE 10
(Invention)
Drops
15 A. Trazodone hydrochloride : 6 g
B. PEG 400 35¢g
C. Propylene glycol 30g
D. Disodium EDTA 01g
E. Sucralose 0.15¢g
20 F. Anhydrous citric acid 05¢g
G. Propyl gallate 01g
H. Purified water gsf. 100 ml
G was put in a 250-ml beaker and was dissolved at 25°C with
magnetic stirring at a speed of 500 rev/min in C.
25 D was dissolved separately in a 150-ml beaker, at 25°C and with
magnetic stirring at a speed of 300-400 rev/min, in 50% of H.
The two solutions were combined, and A, B, E and F were added,
still at 25°C and with magnetic stirring at a speed of 500 rev/min.
Finally, the remaining 50% of H was added and the pH was corrected
30 from 4.80 to 5.20 with approx. 15 g of 1% NaOH aqueous solution.



pH 5. 10 Solution slightly yellowed No precipitate Solution yell owed pH 5. 04
Exanple 5 Cear, colourless solution No precipitate _ Cear, colourless
solution No precipitate Exanple 6 Cl ear, colourless solution

-13 -

EXAMPLE 11

(Stability tests)
The formulations in examples 1 to 10 were stored at room
temperature for 30 days and in a refrigerator at 4°C for 30 days. All the
5 formulations proved to be stable in storage at room temperature,
remaining clear and free from precipitate. Formulations 1 and 2
' produced a precipitate when stored in the refrigerator at 4°C.
Formulations 3 to 10 also remained stable on storage in the refrigerator,
remaining clear and free from precipitate. The formulation of Example 3

10. was additionally stored in the refrigerator at 4°C for 4 months, and did
not display formation of precipitate.

The formulations of examples 3, 5, 6 and 7 were stored at 40°C and
75% relative humidity, for a variable length of time as shown in Tables 1
and 2 below.

15 At the end of each period of storage, the formulations were submitted
to pharmaceutical analyses, to verify their appearance and presence of
any precipitate, and chemical analyses, for verifying presence of
trazodone degradation products. The results are presented in the same
Tables 1 and 2. |

20



No precipitate _

Example 7 C ear,

col ourl ess solution No precipitate pH

Chem cal

5,27 Cear, colourless solution No precipitate pH 5.10 TABLE 2
anal yses Storage at 40C and 75% RH for:
-14 -
TABLE 1
Pharmaceutical analyses
Storage at 40°C and 75% RH for:
1 month 2 months 3 months 4 months
Example 3 - Solution Solution Solution
slightly slightly yellowed
yellowed yellowed pH 5.04
No precipitate | No precipitate
pH 5.10
Example 5 - Clear, - Clear,
colourless colourless
solution solution
No precipitate No precipitate
Example 6 Clear, - - -
colourless
solution
No precipitate
Example 7 Clear, - Clear,
colourless colourless
solution solution
No precipitate No precipitate
pH 5.27 pH 5.10
TABLE 2
Chemical analyses
Storage at 40°C and 75% RH for:
1 month 2 months 3 months 4 months
Example 3 - - N-oxide 0.11% -
Others 0.09%
Example 5 N-oxide 0.05% | N-oxide 0.05% - N-oxide 0.05%
Others 0.01% | Others 0.01% Others 0.02%
Example 7 N-oxide 0.03% - N-oxide 0.04%
Others <0.02% Others <0.02%




1 nonth 2 nonths 3 nonths 4 nont hs Exanple 3 - - Noxide 0.11% O hers 0.09%
Exanple 5 N-oxide 0.05% Ot hers 0.01% N oxi de 0.05% Ot hers 0.01% N-oxide
0. 05% Ot hers 0. 02% Exanple 7 N-oxide 0.03% QG hers <0.02% - N-oxide 0.04%

-15-

CLAIMS

1.  Stable liquid pharmaceutical composition comprising an aqueous
solution of a pharmaceutically acceptable salt of acid addition of
trazodone, characterized in that said pharmaceutical composition
has a pH value between 5.0 and 6.0, and comprises at least two
cosolvents selected from the group consisting of glycols and
polyglycols.

2.  Pharmaceutical composition according to Claim 1, characterized
in that it has a pH value between 5.0 and 5.5.

8. Pharmaceutical composition according to any one of the
preceding claims, characterized in that it comprises a total amount
of said cosolvents in the range from 20% to 90% (w/v).

4. Pharmaceutical composition according to Claim 3, characterized
in that it comprises a total amount of said cosolvents in the range
from 30% to 85% (w/v). ,

5. Pharmaceutical composition according to Claim 4, characterized
in that it comprises a total amount of said cosolvents in the range
from 40% to 80% (w/V).

6. Pharmaceutical composition according to Claim 1, characterized
in that it comprises two cosolvents, each independently in an
amount in the range from 5% to 50% (w/v), but in total amount not
greater than 90% (w/v).

7. Pharmaceutical composition according to Claim 1, characterized
in that it comprises three cosolvents, each independently in an
amount in the range from 5% to 40% (w/v), but in total amount not
greater than 90% (w/v).

8. Pharmaceutical composition according to any one of the
preceding claims, characterized in that it comprises an amount of
said pharmaceutically acceptable salt of acid addition of trazodone
between 1% and 15% (w/v).



O hers <0.02% -15- CLAIM5S 1. Stable liquid pharmaceutical conposition
conprising an aqueous solution of a pharnmaceutically acceptable salt of
acid addition of trazodone, characterized in that said pharmaceuti cal
conposition has a pH val ue between 5.0 and 6.0, and conprises at |east two
cosol vents selected fromthe group consisting of glycols and pol ygl ycols.

2. Pharnmaceutical conposition according to Claiml, characterized in that

it has a pH value between 5.0 and 5.5. 3. Pharnmaceutical conposition
according to any one of the precedi ngl&l ai ms, characterized in that it
conprises a total anount of said cosolvents in the range from20%to 90%
(wv). 4. Pharmaceutical conposition according to Caim3, characterized in
that it conprises a total amount of said cosolvents in the range from 30%
to 85% (wv). 5. PiRhammeeiticabforapatial erendingde dpimy St R
characterized in thattHat ﬁoaahpﬁgés aaft oambuATMfNEaidf mmac@ambwents in the

Cnge T o 40% L0 SO b s BERRR A SRRl PR " O
i ndependently in awNnmount in the range from5%to 50% (wv), but in total
amount not gregd erpilan %lgh/(?a \%H‘%aosﬁmn%lﬁ& FRSEH il 80BRA1aELeko&d accor di ng

to Cdaim1l, char act erize rises three COﬁO| vent each

i ndependent |y i n df thatdaamprises e %‘H@'@Wﬁ%‘ﬁﬂ%“%@%"%“}@ YWPPEPERlR i n tot al

amount not gr eat ersauﬂtaracm&t%vaftra%och@bawwm%andmmm)t|on accordi ng
to any one of har act er,i ze

recedin C rises an
anount of sai d haﬁ?ﬁiwﬁﬁ‘ 90'5‘883‘ ?labﬁgc%rg‘ng S' Sdl(tfl gﬁ@of
trazodone between dréceding 16%(5W/ eharactedigsd do thharsmtdtharwpe@imﬂbm tion

according to dai @&egﬁtg&r HCIdr2 86l BaliiiBh bf FLMBAbhECE AfbANBHL of said

phar maceutically acce e salt of acid addition of trazodone between 3
and 10% (w/'v). 10. hydfeghieridsut i cal conposition according to C aim8,

characterized {m tﬂ’lﬁérmdceﬁtﬁhaprbét@@oémoﬁ”&w&rdwg gai cipghasmeacsfuttheal |y
acceptabl e salt of_aci gt’%ng‘a&%rﬁﬁﬂr&c%ég olr}]gﬁggtt \f,é%ﬁle%&%ﬂ’ﬁfs%éw 11.

Phar maceuti cal conP&sF¢ precedi ng: cl ai s,
characterized in t$ﬁi$0’te®.| cﬁ’ophathmcemupcad:cmstsil@geplfamremdam glycaki d

addi tion of t razo pﬂgq Ep'%@%j@z hylér?e g%arm@gg cal

conposition accor clains, char act erized in

that said cosol ven% aF’@'S’%'@V]@B?&Nqoﬂ GPer( EGg‘FQmpP‘E'Mﬂ@W?P?rﬂjVQS’I' 880 opy! ene
gl ycol , polyethyle cglam,)g),l APS: %} &4 Qmol QFEEGMIOM% polystayled®0 ( PEG
0), B

500) L oL yet i eneggly %Opp%%é sHBRYF ahe<T 008 ¥ 50BREG Ts00) .
pol yet hyl ene gl ycopolﬁﬁﬁﬂe@@l@&@ﬂ)wﬁp (FHG 389), epndyathylene gB3®d 40PEG 3350) ,
pol yethyl ene gl'ycolp@9806) Eit H3RRtny I 4IPQ ¥BbEPEBS Yoy col 6000 (PEG

6000) .
) 13. Pharmaceutical composition according to any one of the

preceding claims, characterized in that said at least two
cosolvents are selecied from the group consisting of mixtures of
propylene glycol + PEG 200, propylene glycol + PEG 400,
propylene glycol + PEG 6000, propylene glycol + PEG 200 + PEG
6000, propylene glycol + PEG 400 + PEG 6000, PEG 200 +
PEG 6000, and PEG 400 + PEG 6000.

14. Pharmaceutical composition according to any one of the
preceding claims, characterized in that it comprises at least one
antioxidant,



13. Pharmaceutical conposition according to any one of the preceding
clainms, characterized in that said at |east two cosol vents are sel ected
fromthe group consisting of m xtures of propylene glycol + PEG 200,

propyl ene glycol + PEG 400, propylene glycol + PEG 6000, propylene glycol +
PEG 200 + PEG 6000, propylene glycol + PEG 400 + PEG 6000, PEG 200 + PEG
6000, and PEG 400 + PEG 6000. 14. Pharmaceutical conposition according to
any one of the preceding clains, characterized in that it conprises at

| east, one antioxidant. -17- 15. Pha/raceutical conposition according to
Claim 14, characterized in that said antioxidant is selected fromthe group
conprising vitamn C and its salts, vitamn E gal lic aci d and its
derivatives, malic acid and its deriv fives, i um sul phi gtassmm

sul phite, sodi U§ blpiﬁﬂpﬁﬁt@'ca'pot%@?q?ﬂio& su"f‘i?ﬁf 9 sB4i u Wét aﬁl sul phite,
pot assi um net abi sulgpBicesrizBd iy Heitedichpdildidaniis stlecidHYm b graun yi at ed

hydr oxyt ol uene ( BHT i i i any one
of the preceding cﬁoﬁipr‘r'ﬁ?mgcﬂ%nﬂgt & lﬁ %arL)al?frUﬁ?ﬁﬂhﬁ Eotr)t{fa%frafgéelg de?litg lEée)ast one
addi tive sel ect ed derigatitese lgamjrﬁcudm@mqi sith gdemvatives. n§odyRh SIPhiEs fers, pH

correctors, surfa m C¥GhAME X tbliiPn BRUPHAS] Spotéwﬁewmhntand
preservatives. 17. ar maceu I cal co sition ac %ﬂaéﬂ 16,
characterized in tS9siunaaineetabigiighits,g RYJRSRIUMS '?3 Pn gr oup

conpri sing ethyl ewﬁ;@r@%ﬁﬁob@%p@id butyzitet! (lﬁ:lﬁ)@s)tolaade l(lBlslT)sodl um
potassi um and ’F éjl | Cli’rlxjarpmsaceutS cal composition according to any one of the
preceding claims, characterized in that it comprises at least one
additive selected from the group comprising chelating agents,
buffers, pH correctors, surfactants, cyclodexirins, colorants,
sweeteneré, and preservatives.
17. Pharmaceutical composition according to Claim 16, characterized
in that said chelating agent is selected from the group comprising
ethylenediamine tetraacetic acid (EDTA) and its sodium,

potassium and calcium salts.



