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CLAIMS

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

51214 R’ R
N W
(Y
R3 — (X)a
L@

with

Wis H;

Xis CHy nis 1;
Yis CHy mis 1;
Zis O;

R'is CHs, CH,CH3, CH,CH,CHs, CH(CH3)/br CH,CH(CHa)y;
R?is 2-fluorophenyl, 2-chlorophenyl or
R%is Cl or Br;

or a pharmaceutically acgéptable salt thereof, wherein the composition
comprises at lgast one pharmaceutically acceptable hygroscopic excipient,
wherein the jfygroscopic excipient is a carbohydrate selected from the group

consisting Af disaccharides and dextran and optionally the composition is at
least in gfart amorphous.

ition according to claim 1, wherein the benzodiazepine according to formula
is methyl 3-[(48)-8-bromo-1-methyl-6-(pyridin-2-yl)-4H-imidazo[1,2-

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 selgcted
from the group consisting of lactose, maltose, sucrose and trehalose.

A composition according fo any of claims 1 to 3, wherein the compositionf£omprises a
mixture of a first hygroscopic excipient and a second hygroscopic excip

ises a mixture of a
tran.

A composition according to claim 6, wherein the composition com
disaccharide and dextran, preferably a mixture of lactose and d

A composition according to claim 7, wherein the wt% patio between lactose and
dextran is from 1:1.0 to 1:10, preferably from 1:1.2 tg¢/1:5, and more preferably is
1:1.5or 1:4.

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

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

A stable lyophilized or st
benzodiazepine accordin

le spray-dried composition comprising at least one
o formula (i)

T4 R® 6

(Ym OR1

W is H;
Xis CHy nis 1;

Y is CHy;, mis 1;

Zis O;

R'is CHs, CH,CHa, CH,CH,CH3, CH(CH3), or CH,CH(CHs);
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R?is 2-fluorohenyl, 2-chlorophenyl or 2-pyridyl;
R3is Cl or Br;

R* R® and R® form the group-CR®=U-V= wherein R® is hydrogen, Ci4 alkyl or (£,
hydroxyalkyl, U is N or CR® wherein R® is H, Ci4 alkyl, Cy3 hydroxyalkyl op/Ci.
alkoxy, Vis N or CH and p is zero,

or a pharmaceutically acceptable salt thereof, wherein the composition
comprises at least one pharmaceutically acceptable hygrosg#pic excipient,
wherein the hygroscopic excipient is an oligosaccharide
composition is at least in part amorphous.

R3

(1

with

Wis H;

Xis CHy; nis 1;
Yis CHy, mis 1;
Zis O;

R"is CHs, CH,CHa, CHACH,CH3, CH(CHs), or CH,CH(CHs);
R?is 2-fluorohenyl, Zchlorophenyl or 2-pyridyl:

R%is Cl or Br;
R* R® and R® #6rm the group-CR®=U-V= wherein R® is hydrogen, Ci4 alkyl or Cq;
hydroxyalkyl/U is N or CR® wherein R® is H, Cy.4 alkyl, Ci.3 hydroxyalkyl or Ci.4
alkoxy, V i N or CH and p is zero,

armaceutically acceptable salt thereof, wherein the composition

comprises at least one pharmaceutically acceptable hygroscopic excipient,
wherein the hygroscopic excipient is an oligosaccharide and optionally the
composition is at least in part amorphous and

upon lyophilization or spray-drying yields a stable lyophilized or stabie 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 at storage conditions Af
40°C and 75% relative humidity.

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

Use of a mixture of at least one disaccharide and at least one dextrg# for preparing a
pharmaceutical composition comprising a benzodiazepine with a grboxylic acid ester
moiety as referred to in claim 1 or a pharmaceutically acceplable salt thereof, in
particular remimazolam.

Method of preparing a pharmaceutical composition compfising the steps of

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

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

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

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

R4

I R® RS

N W

(Y)m OR!
/
R3 — \ (X
O
. @,

R 0)
with
Wis H;
Xis CHy; nis 1;
Y is CHy; mis 1;
Zis O;

R"is CHa3, CH,CHs, CH,CH,CH3, CH(CHs), or CH,CH(CH3);

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, Ci4 alkyl or Ci3
hydroxyalkyl, U is N or CR® wherein R® is H, Ci4 alkyl, Ci3 hydroxyalkyl or Ci.4
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 dextran and optionally the composition is at
least in part amorphous.

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

A composition according to any of claims 1 to 3, wherein the dextran possesses a
molecular weight of less than 150 kD.
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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 6, wherein the composition comprises a mixture of a
disaccharide and dextran, 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
1:1.50r 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 lyophilized or spray-dried composition comprising at least one benzodiazepine
according to formula (l)

R4

I R® R®

N W

(Y)m OR!
Rs - (X)n
O
L@
()

with
Wis H;
Xis CHy nis 1;
Yis CHy; mis 1;
Zis O;

R1 is CH3, CHQCH3, CHQCHgCH3, CH(CH3)2 or CHch(CHg)z,
R? is 2-fluorohenyl, 2-chloropheny! or 2-pyridyl;
R%is Clor Br;
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R* R® and R® form the group-CR%=U-V= wherein R® is hydrogen, Cq.4 alkyl or Cy4
hydroxyalkyl, U is N or CR® wherein R® is H, Ci4 alkyl, Cy.3 hydroxyalkyl or C;4
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 an oligosaccharide and optionally the
composition is at least in part amorphous.

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

l R® R®
N W
(Y)m OR!
R3 —N (X)n
O
L@,
(1)

with
Wis H:
XisCHy nis 1;
Yis CHy mis 1;
Zis C;

R'is CHs, CH,CHg, CH,CH,CHs, CH(CHjs), or CH,CH(CH3)y;

R? is 2-fluorohenyl, 2-chlorophenyl! or 2-pyridyi:

R®is Cl or Br;

R?, R® and R® form the group-CR®=U-V= wherein R® is hydrogen, Ci4 alkyl or Cy3
hydroxyalkyl, U is N or CR® wherein R® is H, Cq4 alkyl, Cy3 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 an oligosaccharide and optionally the
composition is at least in part amorphous, and 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 at storage conditions of 40°C and 75% relative humidity.
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13. A composition comprising at least one benzodiazepine according to formula (1)

14.

R4

I R® RE

N W

(Y)m OR?
/
R3 — X
O
L, @
(1

with
Wis H;
XisCHz nis 1;
Yis CHy, mis 1;
Zis O;

R1 is CH3, CHQCHa, CHQCHQCHQ,, CH(CHg)z or CHQCH(CHB)Q,
R?is 2-fluorohenyl, 2-chlorophenyl or 2-pyridyl;
R¥is Cl or Br;

R4, R5

and R® form the group-CR®=U-V= wherein R® is hydrogen, C4.4 alkyl or Ci3

hydroxyalkyl, U is N or CR? wherein R® is H, Cy4 alkyl, Cy3 hydroxyalkyl or Ci4

alkoxy,

Vis N or CH and p is zero,

or a pharmaceutically acceptable salt thereof, wherein the composition

Use of

comprises at least one pharmaceutically acceptable hygroscopic excipient,
wherein the hygroscopic excipient is an oligosaccharide and optionally the
composition is at least in part amorphous and

upon lyophilization or spray-drying vields a stable lyophilized or stable spray-
dried composition, 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 at storage conditions of 40°C and
75% relative humidity.

a mixture of at least one disaccharide and at least one dexiran for preparing a

pharmaceutical composition comprising a benzodiazepine with a carboxylic acid ester

moiety
particul

as referred to in claim 1 or a pharmaceutically acceptable salt thereof, in
ar remimazolam.

15. 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;
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b) adding at least one hygroscopic excipient, which is a carbohydrate selected
from the group consisting of disaccharides and dexiran or a mixture thereof
with at least another hygroscopic excipient;

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



