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. Amended Claims (clean copy)

1. A lyophilized or spray-dried composition comprising af least one benzodiazepine

according to formula {l)

OR!

R3

]
with

Wis H;
XisCHynis 1;
Y is CH;, mis 1;
Z2isO;pisQor;
R'is CH;, CH.CH3, C H.CHa, CH(CHa)z or CH,CH(CH,)z;
R? is 2-fluorophenyl, @ chlorophenyl or 2-pyridyi;

R*is Cl or Br;
R* R® and R® the group-CR%=U-V= wherein R® is hydrogen, C..4 alkyl or Cys
hydroxyalkyl, is N or CR® wherein R® is H, Cy., alkyl, Ci5 hydroxyalkyl or Cy

alkoxy, Vis for CH and p is zero.

or a phagaceutically acceptable salt thereof, wherein the composition
at least one pharmaceutically acceptable hygroscopic excipient,
§ wherein the hygroscopic excipient is a carbohydrate selected from the group
consisting of disaccharides and dextran and optionally the composition is at
least in part amorphous.
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. A composition according to claim 1 , wherein p is zero and R*, R® and
group -CR®=U-V= wherein R® is methyl, U is CH,, Vis N; 7
Wis H; Xis CH,, nis 1; Yis CHy, mis 1;

R'is CHa; R?is 2-pyridyl; R is Br.

. A composition according to claim 1 or 2, wherein the benzodiazgpine is in the form of
a pharmaceutically acceptable salt.

. A composition according to any of the preceding’ claims, wherein in the
pharmaceutically acceptable salt the benzodiazepinegs formulated in cationic form
and the counter ion is selected from halogenides particular fluoride, chloride or
bromide, sulfate, organic sulfates, sulfonate, orgafiic sulfonates, nitrate, phosphate,
salicylate, tartrate, citrate, maleate, formiate;” malonate, succinate, isethionate,
lactobionate and suifamate.

in the counter ion is selected from organic
atic sulfates and sulfonates.

. A composition according to claim 4, whe
sulfates and sulfonates, in particular a
.- A composition according to clai , wherein the counter ion is benzene sulfonate
(besylate).
. A composition according to glaim 5, wherein the benzodiazepine salt is remimazolam
besylate. '

A composition according to claim 10, wherein the carbohydrate is selected from

¢ monosaccharides and C,s-oligosaccharides.
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13. A composition according to claim 12, wherein the carbohydrate is a digg€charide,
preferably selected from the group consisting of lactose, maltose, sucrose agd trehalose.

14. A composition according to any of the preceding claims, whereigfthe composition
comprises a mixture of a first hygroscopic excipient and a second h scopic excipient.

15. A composition according to claim 14, wherein the first excipjght is a disaccharide.

16. A composition according to claim 15, wherein the disagcharide is selected form the
list consisting of lactose, maltose, sucrose and trehalose

17. A composition according to claim 14 to 16, wh the second excipient is polymer,
preferably a polysaccharide or organic polymer.

18. A composition according to claim 17, gWwherein the polysaccharide is dextran,
preferably with a molecular weight of 80 K less.

19. A composition according to any ofghe claims 14 to 18, wherein the wt% ratio of the
first excipient and the second excip is from 20:1 to 1:10, preferably from 5:1 to 1:5

and more preferably 1:1.5 or 1:4.

20. A composition according of the preceding claims, wherein the composition is
solid, preferably lyophilized gnd comprises a mixture of lactose and dextran.

21. A composition ac to claim 20, wherein the wt% ratio between lactose and
dexiran is from . 1:10, preferably from 1:1.2 to 1:5, and more preferably is 1:1.5 or
1:4_ £7

22. A compo S according to any of the preceding claims wherein the wt% ratio
ca!culated for the base, in the composition is at least 1:1, preferably between 8:1 and
4.5 :1, mfist preferably 6:1.

th¢benzodiazepine is remimazolam.

A composition according to any of the preceding claims wherein the wit% ratio
between the total amount of hygroscopic excipients and the total amount of
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benzodiazepines or salts thereof, calculate for the base, in the composition is fro
to 1:1, preferably from 12:1 to 3:1, most preferably from 9:1 to 3:1.

25. A composition according to any of the preceding claims, wherein the g
in the solid state and is preferably a lyophilized solid.

position is

26. A composition according to any of the preceding claims, whergin said composition
comprises a compound with a collapse temperature above -20°(

modifier).

27. A composition according to claim 26, wherein the collipse temperature modifier is
selected from the group consisting of a sucrose-gpichlorhydrin-copolymer, being
preferably Ficoll®, gelatine and hydroxyethyl starch ( ), preferred is HES.

28. A composition according to any of the abov ims, wherein the benzodiazepine or
the salt thereof is amorphous for at least | %, preferably for at least 75%, more
preferably for at least 90% and most preferabiy for at least 95%.

29. A composition of any of the above ms which is a pharmaceutical formulation.
30. Pharmaceutical composition
salt thereof according to any o
least one hygroscopic carboh

itording claim 29 comprising a benzodiazepine or a
above claims in an amount from 5 to 50% and at
ate in an amount from 50% to 95%.

31. The composition
benzodiazepine is re
group consisting of

ording to any of the preceding claims, wherein the
azolam, and the hygroscopic excipient is selected from the
gtose, maltose, sucrose, trehalose and dextran.

32. A stable lygphilized or stable freeze-dried composition comprising at least one
benzodiazeping according to formula (1)

R4

| R° RE
N W
(M OR!
R3 — X
o)
A
R ()
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with

Wis H;

Xis CHy nis 1;
YisCHy; mis 1;
ZisO;pisOor1;
R'is CHz, CH.CHs, CH,CH,CH3, CH(CH3), or CH,CH(CH
R? is 2-fluorohenyl, 2-chloropheny! or 2-pyridyl;
R*is Clor Br;

R* R® and R® form the group-CR®=U-V= wherein
hydroxyalkyl, U is N or CR® wherein R* is H
alkoxy, Vis N or CH and p is zero.

* is hydrogen, Ci4 alkyl or Cy3
14 alkyl, Cy3; hydroxyalkyl or Ci4

or a pharmaceutically acceptable salt there
comprises at least one pharma
wherein the hygroscopic exc
composition is at least in part #

wherein the composition

ically acceptable hygroscopic excipient,
nt is a carbohydrate and optionally the
orphous,

33. A composition comprising at lgast one benzodiazepine according to formula (1)

(Y OR1

CHa, CH2CHs, CHoCH.CHj, CH(CHa), or CH,CH(CHa)z;
JR is 2-fluorohenyl, 2-chlorophenyl or 2-pyridy};
¥ R¥is Clor Br;
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alkoxy, Vis N or CH and p is zero.

or a pharmaceutically acceptable sait thereof, wherein the comp
comprises at least one pharmaceutically acceptabie
wherein the hygroscopic excipient is a carbohy
composition is at least in part amorphous and
upon lyophilization or freeze-drying yields a stab
dried compaosition.

roscopic excipient,
dte and optionally the

ophilized or stable freeze-

34. The composition according to any of clai 32 or 33, wherein the stable
composition is a composition in which less thap#1% of the carboxylic ester moiety of
the benzodiazepine is hydrolysed during stopfige for 13 weeks at storage conditions
of 40°C and 75% relative humidity. '

35. The composition according to anyof claims 32 to 34, wherein the hygroscopic
excipient is a substance which at £5°C and 1013.25 hPa reversibly binds water
molecules.

least one disaccharide and at least one dexiran for
preparing a pharmaceutighl composition comprising a benzodiazepine with a
carboxylic acid ester as referred to in claim 1 or a pharmaceutically acceptable
salt thereof, in particulgfremimazolam.

36. Use of a mixture of at

37. Method of a pharmaceutical composition comprising the steps of
a) - a solution comprising a benzodiazepine as referred to in claim 1;
b) addjfig at least one hygroscopic excipient, which is a carbohydrate selected
the group consisting of disaccharides and dextran or a mixture thereof
Avith at least another hygroscopic excipient;

drying the solution from step b) by lyophilization or spray-drying.
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CLAIMS

A lyophilized or spray-dried composition comprising at least one benzodiazepine
according to formula (1)

R o

‘ R RS

N W

(Y OR!
/
R3 o \ (X)n
O
(Z)p
(1)

with
Wis H;
Xis CHz nis 1;
Yis CHy; mis 1;

ZisO;pisOort,

R’ is CHa, CH,CHa, CH,CHyCH3, CH(CHa), or CH,CH(CHa)y;

R? is 2-fluorophenyl, 2-chlorophenyl or 2-pyridyl;

R®is Cl or Br;

R* R® and R® form the group-CR®=U-V= wherein R® is hydrogen, Ci.s alky! or Cy3
hydroxyalkyl, U is N or CR® wherein R® is H, Ci.4 alkyl, Cy3 hydroxyalkyl or Ci4
alkoxy, Vis N or CH and p is zero.

or a pharmaceutically acceptable salt thereof, wherein the composition
comprises at least one pharmaceutically acceptable hygroscopic excipient,
wherein the hygroscopic excipient is a carbohydrate selected from the group
consisting of disaccharides and dexfran and optionally the composition is at
least in part amorphous.

A composition according to claim 1, wherein the benzodiazepine according to formula
Q) is methyl 3-[(4S)-8-bromo-1-methyl-6-(pyridin-2-yl)-4H-imidazo[1,2-
a][1,4]benzodiazepin-4-yllpropanoate {remimazolam).

A composition according to claim 2, wherein in the pharmaceutically acceptable salt
of the benzodiazepine is formulated in cationic form and the counter ion is benzene
sulfonate (besylate).
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A composition according to any of claims 1 to 3, wherein the dextran possesses a
molecular weight of less than 150 kD.

A composition according to any of claims 1 to 3, wherein the disaccharide is selected
from the group consisting of lactose, maltose, sucrose and trehalose.

A composition according to any of claims 1 to 3, wherein the composition comprises a
mixture of a first hygroscopic excipient and a second hygroscopic excipient.

A composition according to claim 8, wherein the composition comprises a mixture of a
disaccharide and dexfran, preferably a mixture of lactose and dextran.

A composition according to claim 7, wherein the wt% ratio between lactose and
dextran is from 1:1.0 to 1:10, preferably from 1:1.2 to 1:5, and more preferably is
1:1.50or 1:4.

A composition according to any of claims 1 to 3, wherein the wt% ratio between the
total amount of hygroscopic excipients and the total amount of benzodiazepines or
salts thereof, calculated for the base, in the composition is from 20:1 to 1:1, preferably
from 12:1 to 3:1, most preferably from 9:1 to 3:1.

A composition according to any of claims 1 to 3, which is a pharmaceutical
formulation.

A stable lyophilized or stable freeze-dried composition comprising at least one
benzodiazepine according to formula (1)

R4

I R® R®
N W
(Y)m OR?
/
R3 —-N (X
AN 0
L, @
(1)

with
Wis H;
Xis CHy; nis 1;
Yis CHy, mis 1;

ZisQ;pisOor;
R1 is CH3, CHzCHg, CHQCHchg, CH(CH3)2 ar CHQCH(CHg)g,
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R? is 2-fluorohenyl, 2-chlorophenyl or 2-pyridyl;

R3is Clor Br:

R* R® and R® form the group-CR®=U-V= wherein R® is hydrogen, Ci4 alkyl or Cy.
hydroxyalkyl, U is N or CR® wherein R? is H, Ci4 alkyl, Cqia hydroxyalkyl or Cq4
alkoxy, Vis N or CH and p is zero.

or a pharmaceutically acceptable salt thereof, wherein the composition
comprises at least one pharmaceutically acceptable hygroscopic excipient,
wherein the hygroscopic excipient is a carbohydrate and optionally the
composition is at least in part amorphous.

A composition comprising at least one benzodiazepine according to formula (1)

R4

l R® R

N W

(Y)m OR?
/
R3 =N (X)n
N\ o
L @
(1)

with
Wis H;
XisCHy nis 1;
YisCH;, mis 1;
ZisO;pisOori,;

R'is CH3, CH,CHa, CH,CH,CHs, CH(CHs), or CHCH(CHa)s;

R? is 2-fluorohenyl, 2-chloropheny! or 2-pyridyl;

R?is Cl or Br;

R* R® and R® form the group-CR®=U-V= wherein R® is hydrogen, Ci.. alkyl or Ci3
hydroxyalkyl, U is N or CR® wherein R® is H, Ci.4 alkyl, Ci3 hydroxyalkyl or Cq4
alkoxy, Vis N or CH and p is zero.

or a pharmaceutically acceptable salf thereof, wherein the composition
comprises at least one pharmaceutically acceptable hygroscopic excipient,
wherein the hygroscopic excipient is a carbohydrate and optionally the
composition is at least in part amorphous and
upon lyophilization or freeze-drying yields a stable lyophilized or stable freeze-
dried composition.
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The composition according to claim 11 or 12, wherein the stable composition is a
composition in which less than 1% of the carboxylic ester moiety of the
benzodiazepine is hydrolysed during storage for 13 weeks af storage conditions of
40°C and 75% relative humidity.

The composition according to claim 11 or 12, wherein the hygroscopic excipient is a
substance which at 25°C and 1013.25 hPa reversibly binds water molecules.

Use of a mixture of at least one disaccharide and at least one dextran for preparing a
pharmaceutical compaosition comprising a benzodiazepine with a carboxylic acid ester
moiety as referred to in claim 1 or a pharmaceutically acceptable salt thereof, in
particular remimazolam.

Method of preparing a pharmaceutical composition comprising the steps of

a) providing a solution comprising a benzodiazepine as referred to in claim 1
or a pharmaceutically acceptable salt thereof, in particular remimazolam;

b) adding at least one hygroscopic excipient, which is a carbohydrate selected
from the group consisting of disaccharides and dextran or a mixture thereof
with at least another hygroscopic excipient;

¢) drying the solution from step b) by lyophilization or spray-drying.



