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PROCESSES FOR THE PREPARATION OF CARBAPENEM ANTIBIOTIC
COMPOSITION

Field of the Invention

The present invention relates to processes for the preparation of carbapenem

antibiotic compositions.

Background of the Invention

Carbapenem antibiotics are widely used in treating infections caused by a broad
range of pathogens including multi-drug-resistant bacteria. Ertapenem sodium is a
carbapenem antibiotic, which is chemically 4R-[3(35*,55*),4a,5B,6B(R*)]]-3-[[5-[[(3-
carboxyphenyl)amino]carbonyl]-3-pyrrolidinyl]thio]-6-(1-hydroxyethyl)-4-methyl-7-oxo-

1- azabicyclo[3.2.0]hept-2-ene-2-carboxylic acid monosodium salt of Formula I.

COoO’
Na+
2PN NH
N
H, S
FORMULA1

Processes for the preparation of ertapenem sodium are provided in U.S. Patent No.
5,652,233 and J. Org. Chem., 70, p. 7479-7487 (2005). U.S. Patent No. 7,022,841
provides a process for preparing ertapenem sodium of Formula I as crystalline Form A,
Form B and Form C. U.S. Patent No. 7,022,841 also provides a process for reducing
residual solVents from Form A, Form B and Form C by sweeping nitrogen through the wet

solid at low temperature conditions and by employing agitated filter dryers.

U.S. Patent No. 6,548,492 discloses that ertapenem sodium of Formula I is
sensitive to temperature and pH fluctuations and remains unstable at temperatures above
about -20°C. U.S. Patent No. 6,548,492 further discloses that ertapenem sodium
undergoes dimerization and hydrolysis to form undesirable dimers and ring-opened

compounds above about -20°C. J. Lig. Chrom. & Rel. Technol., 24(19), p. 2999-3015
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(2001), provides for the preparation, isolation and associated characterization data of the

degradation impurities of ertapenem sodium.

As stated in U.S. Patent No. 5,952,323, when ertapenem or its sodium salts are
formulated in a pharmaceutical composition with a suitable amount of sodium carbonate

or sodium bicarbonate, the compound of Formula II or sodium salts are formed upon

NH COOH

dilution or reconstitution.

' N OH
COOH W/
0
FORMULA II

U.S. Patent No. 6,548,492 describes a vial lyophilization process for the
preparation of a pharmaceutical composition that includes a compound of Formula II or its
salts. According to said process, a sterile aqueous solution containing the cdmpound of
Formula IT or its salts is prepared, filled in vials, lyophilized under specific lyophjl‘izati(')n
conditions, and the vials are removed as final formulation. The initial sterile aqueous
solution containing the compound of Formula II or its salts is prepared by adding an
effective amount of a molar ratio of ertapenem sodium of Formula I and a base into a
reaction vessel containing the aqueous solution of a carbon dioxide source; maintaininga

pH of about 6.0 to about 9.0 and a temperature range of about -3°C to about 15°C.

However, the lyophilized prodilct obtained according to the process described in
U.S. Patent No. 6,548,492 has a purity of only about 95% and contains more than 2% gf
ring opening impurities. Further, dimer impurities are present in the lyophilized product in
arange of 1.5% to 1.6% in a lab scale batch and increases to more than 2% at the pilot

plant scale batch level.

WO 2009/150630 describes a tray lyophilization process of a sterile aqueous
solution containing the compound of Formula I, or its salts. The tray lyophilization
method described provides a process to obtain the carbapenem antibiotic composition with
increased purity levels. The initial sterile aqueous solution containing the compound of

Formula IT or its salts is prepared by simultaneous addition of ertapenem sodium of
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Formula I and a base into a reaction vessel containing the aqueous solution of carbon

dioxide source.

Summary of the Invention

The present inventors have found that a composition that includes the compound of
Formula II or its salts can be prepared with total impurity content less than about 3.5% }
w/w and any individual impurity content less than about 2% w/w by modifying the |
sequence of addition of ertapenem sodium of Formula I, the carbon dioxide sburce and the |
base while preparing the aqueous solution containing the compound of Formula II or its
salts. The present process provides a way to achieve improved purity levels eVenwith vial
lyophilization in comparison with the purity levels reported in the prior art for vial ;
lyophilization. The present process is suitable for preparing the composition cbmpriSing

the compound of Formula II or its salts at industrial scale.

The salts of the compound of Formula II, for example, alkali metal salts, according
to the present invention may exist in various ionization states and their combinations,
depending on the carbon dioxide source and the base used for preparing the composition.

The compounds of Formula ITa through Ilg are examples of the alkali metal salt forms of

NH ~Ccoo’

o) (X+)3

the compound of Formula II.

- FORMULA Ila
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NH COOH
e} ; ' N o
COOH 7]/X+
, o
FORMULA IIf
O,

NH CoO

OH
COOH 7]/

0]

FORMULA IIg
5  wherein X is an alkali metal, for example, sodium or potassium,

Detailed Description of the Invention

The present invention provides a process for the preparation of a composition

comprising the compound of Formula II, or its salts;

HO CH, o O
HsC ; - NH COOH

S
~ N OH
COOH ; 7]/
10 FORMULA II

wherein the process includes:

a) adding a mixture of ertapenem sodium of Formula I and a carbon dioxide
source to water into a compounder or adding water to a mixture of ertapenem
sodium of Formula I and a carbon dioxide source into a compounder to

15 obtain a solution;
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FORMULAI

b) treating the solution obtained in step a) with a base while maintaining the pH

at about 6.5 to about 8.5; and

¢) lyophilizing the solution obtained in step b) in a lyophjlizer to obtain a

composition comprising the compound of Formula II or its salts.

The ertapenem sodium of Formula I used as the starting material may be prepared
according to the methods provided in WO 2009/150630. A mixture of ertapenem sodium
of Formula I and the carbon dioxide source is added to water into a compounder or water
is added to a mixture of ertapenem sodium of Formula I and a carbon dioxide source into a

compounder to obtain a solution.

The compounder may be a vessel, for example, a stainless steel jacketed vessel.
The addition may be carried out at a temperature range of about -5°C to about 15°C, for
example, about 0°C to about 10°C. The carbon dioxide source may be selected from the
group of alkali metal carbonates, alkali metal bicarbonates, alkaline earth metal carbonates

and alkaline earth metal bicarbonates.

The carbon dioxide source may be, for example, sodium bicarbonate or sodium
carbonate. The mixture of ertapenem sodium of Formula I and carbon dioxide source may

be a solid or a semisolid mixture.

The water may be United States Pharmacopeia (USP). The water may beusedina
quantity sufficient to dissolve ertapenem sodium of Formula I and the carbon dioxide

source.

The dissolution may be facilitqted by stirring. The solution so obtained is treated
with a base while maintaining a pH at ;bout 6.5 to about 8.5. The pH may be maintained

between about 7.4 to about 7.7 during said treatment. The pH may be maintained in said
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range by a sequential addition of the base as an aqueous solution. The treatment with base
may be carried out at a temperature range of about -5°C to about 15°C, for example, about
0°C to about 10°C.

The base may be an inorganic base or an organic base. The base may be selected
from a group of alkali hydrides, alkali hydroxides, alkaline hydroxides, alkali carbonates
and amines. The base may be, for example, sodium hydroxide. The volume of the
solution may optionally be increased to a specified batch size or volume with further
addition of water. The solution so obtained is optionally filtered through an about 0.2

micron membrane filter to obtain a sterile solution.

The solution is subsequently lyophilized in a lyophilizer. The lyophilization
method may be vial lyophilization or tray lyophilization. In case of vial lyophilization, a
suitable quantity of the solution that includes the compound of Formula II or its salts so
obtained is filled in the vials and partially sealed. In case of tray lyophilization, the
solution that includes the compound of Formula II or its salts is transferred to a
lyophilization tray. Conventional lyophilization trays including steel, aluminum, glass,
plastic or Lyoguard® trays may be employed. Total mass and tray thickness may be

suitably optimized.

The lyophilization process may be carried out by freezing the solution that includes
the compound of Formula II or its salts at a temperature of about -40°C or below, for
example, about -50°C to about -45°C to obtain a frozen composition. The primary drying
of the frozen composition may be carried out at a temperature of about -35°C to about 0°C
for up to about 60 hours. The secondary drying may be carried out at a temperature of
about 10°C to about 65°C. The secondary drying may be carried out for up to about 40
hours. The entire drying process may be carried out under pressure of up to about 150

mTorr, for example, about 75 mTorr to about 150 mTorr.

The lyophilized composition that includes the compound of Formula II or its salts
so obtained has total impurity content less than about 3.5% w/w and any individual
impurity content less than about 2% w/w. The lyophilized composition that includes the

compound of Formula II or its salts is unloaded from the lyophilizer.

In case of vial lyophilization, the vials containing the composition so obtained may

be completely sealed under a partial vacuum after lyophilization. In case of tray
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lyophilization, the composition so obtained may be packed suitably in containers

including, for example, vials.

The present invention also provides for a process for the preparation of a

composition that includes the compound of Formula II, or its salts;

0
NH COOH
N OH
-COOH 7]/
5 o
FORMULA 11

wherein the process includes:

a)  adding ertapenem sodium of Formula I, a carbon dioxide source, and water
simultaneously or in optional order of succession into a compounder to

10 obtain a solution;

adding a solution of ertapenem sodium of Formula I in water and a carbon
dioxide source simultaneously or in optional order of succession into a

compounder to obtain a solution; or

adding ertapenem sodium of Formula I and a solution of carbon dioxide
15 source in water simultaneously or in optional order of succession into a

compounder to obtain a solution;

with the proviso that ertapenem sodium of Formula I is not added into a compounder

which contains only an aqueous solution of a carbon dioxide source.

Ccoo

Na

. NH

20 FORMULA1



5

10

15

20

25

30

WO 2012/066492 PCT/IB2011/055139

9

b) treating the solution obtained in step a) with a base while maintaining a pH at

about 6.5 to about 8.5; and

c) lyophilizing the solution obtained in step b) in a lyophilizer to obtain a

composition comprising the compound of Formula II or its salts.

The ertapenem sodium of Formula I used as the starting material may be prepared
according to the methods provided in WO 2009/150630. The ertapenem sodium of
Formula I, a carbon dioxide source and water are added simultaneously or in optional
order of succession, including simultaneous addition of any two of ertapenem sodium of
Formula I, a carbon dioxide source and water, into a compounder to obtain a solution; or a
solution of ertapenem sodium of Formula I and a carbon dioxide source are added
simultaneously or in optional order of succession into a compounder to obtain a solution;
or ertapenem sodium of Formula I and a solution of carbon dioxide source in water are
added simultaneously or in optional order of succession into a compounder to obtain a
solution; with the proviso that ertapenem sodium of Formula I is not added into a

compounder which contains only an aqueous solution of a carbon dioxide source.

The compounder may be a vessel, for example, a stainless steel jacketed vessel.
The addition may be carried out at a temperature range of about -5°C to about 15°C, for

example, about 0°C to about 10°C.

The carbon dioxide source may be selected from the group of alkali metal
carbonates, alkali metal bicarbonates, alkaline earth metal carbonates and alkaline earth:
metal bicarbonates. The carbon dioxide source may be, for example, sodium bicarbonate

or sodium carbonate.

The water may be water for injection, United States Pharmacopeia (USP). The
water may be used in a quantity sufficient to dissolve ertapenem sodium of Formula I and

the carbon dioxide source.

The dissolution may be facilitated by stirring. The solution so obtained is treated
with a base while maintaining a pH at about 6.5 to about 8.5. The pH may be maintained,

for example, between about 7.4 to about 7.7 during said treatment.

The pH may be maintained in said range, for example, by a sequential addition of
the base as an aqueous solution. The treatment with base may be carried out at a

temperature range of about -5°C to about 15°C, for example, about 0°C to about 10°C.
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The base may be an inorganic base or an organic base. The base may be selected from the
group of alkali hydrides, alkali hydroxides, alkaline hydroxides, alkali carbonétes and
amines. The base may be, for example, sodium hydroxide. The volume of the solution
may optionally be increased to a specified batch size or volume with further addition of
water. The solution so obtained is optionally filtered through an about 0.2 michn

membrane filter to obtain a sterile solution.

The solution is subsequently lyophilized in a lyophilizer. The Iyophilization
method may be vial lyophilization or tray lyophilization. In case of vial lyophilization, a
suitable quantity of the solution that includes the compound of Formula II or its salts so
obtained is filled in the vials and partially sealed. In case of tray lyophilization, the
solution that includes the compound of Formula IT or its salts is transferred to a
lyophilization tray. Conventional lyophilization trays including steel, aluminum, glass,
plastic or Lyoguard® trays may be employed. Total mass and tray thickness may be

suitably optimized.

The lyophilization process may be carried out by freezing the solution that includes
the compound of Formula IT or its salts at a temperature of about -40°C or below, for
example, about -50°C to about -45°C to obtain a frozen compOSition. The primary drying
of the frozen composition may be carried out at a temperature of about -35°C to about 0°C
for up to about 60 hours. The secondary drying may be carried out at a temperature of
about 10°C to about 65°C. The secondary drying may be carried out for up to about 40
hours. The entire drying process may be carried out under pressure of up to about 150
mTorr, for example, about 75 mTorr to about 150 mTorr. The lyophilized composition
that includes the compound of Formula IT or its salts so obtained has total impurity content -
less than about 3.5% w/w and any individual impurity content less than abbut 2% wiw.
The lyophilized composition that includes the compound of Formula II or its salts is
unloaded from the lyophilizer. In case of vial lyophilization, the vials containing the
composition so obtained may be completely sealed under a partial vacuum after
lyophilization. In case of tray lyophilization, the composition so obtained may be packed

suitably in containers including, for example, vials.

The present invention also provides a process for the preparation of a composition

comprising the compound of Formula IT or its salts;
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0
H3C NH COOH
N OH
soon b
4 ;
FORMULA 11

wherein the process includes:

a)  adding ertapenem sodium of Formula I or its solution in water, a carbon
5 dioxide source or its solution in water, and an aqueous base simultaneously
or in optional order of succession into a compounder to obtain a solution,

with the proviso that ertapenem sodium of Formula I is not added into a
compounder which contains only an aqueous solution of a carbon dioxide

source,

(ol0]0)
HC
+
, Na
| " NH |
H
10 | 2 9 ,
 FORMULA I ‘

b)  optionally adjusting the pH of the solution obtained in step a) to about 6.5 to
about 8.5; and

¢) lyophilizing the solution obtained in step b) in a lyophilizer to obtain a

15 composition comprising the compound of Formula II, or its salts.

The ertapenem sodium of Formula I used as the starting material may be prepared
according to the methods provided in WO 2009/150630. The ertapenem sodium of
Formula I or its solution in water, a carbon dioxide source or its solution in water and an
aqueous base are added simultaneously or in optional order of succession, including

20  simultaneous addition of any two of ertapenem sodium of Formula I or its solution in

water, a carbon dioxide source or its solution in water, and water, into a compounder to
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obtain a solution with the proviso that ertapenem sodium of Formula I is not added into a
compounder which contains only an aqueous solutioh of a carbon dioxide source. The
compounder may be a vessel, for example, a stainless steel jacketed vessel. The addition
may be carried out at a temperature range of about -5°C to about 15°C, for example, about
0°C to about 10°C.

The carbon dioxide source may be selected from the group of alkali metal
carbonates, alkali metal bicarbonates, alkaline earth metal carbonates and alkaline earth
metal bicarbonates. The carbon dioxide source may be sodium bicarbonate or sodium

carbonate,

The base may be an inorganic base or an organic base. The base may be selected
from the group of alkali hydrides, alkali hydroxides, alkaline hydroxides, alkali carbonates

and amines. The base may be sodium hydroxide.

The aqueous solution of the base may be prepared by treating the base with water.
The water may be water for injection, United States Pharmacopeia (USP). The water may
be used in a quantity sufficient to dissolve ertapenem sodium of Formula I, the carbon

dioxide source and the base.

The dissolution may be facilitated by stirring. The pH of the solution so obtained
may be optionally adjusted to a pH at about 6.5 to about 8.5. The pH may be adjusted, for
example, between about 7.4 to about 7.7. The pH may be adjusted to said range, for
example, by the addition of a base or an acid depending on the initial pH. The pH
adjustment may be carried out at a temperature range of about -5°C to about 15°C, for
example, about 0°C to about 10°C. The volume of the solution may optionally be
increased to a specified batch size or volume with further addition of water. The solution
so obtained is optionally filtered through an about 0.2 micron membrane filter to obtain a

sterile solution.

The solution is subsequently lyophilized in a lyophilizer. The lyophilization
method may be vial lyophilization or tray lyophilization. In the case of vial lyophilization,
a suitable quantity of the solution that includes the compound of Formhla Il or its salts so
obtained is filled in the vials and partially sealed. In case of tray lyophilization, the
solution that includes the compound of Formula I or its salts is transferred to a

lyophilization tray. Conventional lyophilization trays including steel, aluminum, glass,
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plastic or Lyoguard® trays may be employed. Total mass and tray thickness may be

suitably optimized.

The lyophilization process may be carried out by freezing the solution that includes
the compound of Formula IT or its salts at a temperature of about -40°C or below, for
example, about -50° to about -45°C, to obtain a frozen composition. The primary drying
of the frozen composition may be carried out at a temperature of about -35°C to about 0°C
for up to about 60 hours. The secondary drying may be carried out at a temperature of
about 10°C to about 65°C. The secondary drying may be carried out for up to about 40
hours. The entire drying process may be carried out under pressure of up to about 150

mTorr, for example, about 50 mTorr to about 150 mTorr.

The lyophilized composition that includes the compound of Formula Il or its salts
so obtained has total impurity content less than about 3.5% w/w and any individual
impurity content less than about 2% w/w. The lyophilized composition that includes the

compound of Formula I or its salts is unloaded from the lyophilizer.

In case of vial lyophilization, the vials containing the composition so obtained may
be completely sealed under a partial vacuum after lyophilization. In case of tray
lyophilization, the composition so obtained may be packed suitably in containers

including, for example, vials.

While the present invention has been described in terms of its specific
embodiments, certain modifications and equivalents will be apparent to those skilled in the

art and are intended to be included within the scope of the present invention.
EXAMPLES

Example 1: Preparation of a Carbapenem Antibiotic Composition

Water for injection, USP (400 mL) was cooled to 2°C to 8°C in a stainless steel
jacketed vessel (2 L) and nitrogen was purged continuously into the vessel. A solid
mixture of ertapenem sodium (135.2 g) and sodium bicarbonate (17.5 g) was added into
the vessel and stirred until a clear solution was obtained. The pH of the solution was
adjusted to 7.5 with sodium hydroxide solution (5.0% w/v, 5 ml). Water for injection,
USp (40 mL) was added to the solution to attain a batch volume of 600 mL and filtered

throilgh a 0.2 micron membrane filter. The filtered solution (6 mL) was filled into
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individual glass vials (100 vials of 23 mL capacity). The glass vials were partially sealed

with dry stoppers and lyophilized according to the conditions provided below:

STEP STEP TYPE | TEMPERATURE | VACUUM TIME

(K9) (mTorr) (min)
Vials loaded at -5°C to -10°C ‘

1 Freezing - -10°C - 5
2 Freezing -25°C — 25
3 Freezing -50°C === 60

4 Freezing -50°C --- 120

5 Evacuation - 500 10

6 Drying -30°C 150 120

7 Drying -30°C 150 600

8 Drying -20°C 80 - 120
9 Drying ; -20°C 80 1250
10 Drying -10°C 80 60

11 Drying -10°C 80 1050
12 Drying B 0°C - 80 120
13 Drying 0°C 80 300 -
14 Drying 30°C 80 60
15 Drying 30°C 80 300
16 Drying 45°C 50 60
17 Drying 45°C 50 - 180
18 Post heat 25°C 50 , 30

Secondary Set point : 60°C
Condenser Temperature : -75°C
Extra Freeze : -50°C for 10 minutes

Total Time [ 4480

The vials were sealed under vacuum (50 mmHg) ata temperature of 25°C.
Moisture content: 1.25% w/w |

Assay: 1105.27 mg/vial

Total impurity content: 2.985% w/w

Any individual impurity (highest): 1.794% w/w

Example 2: Preparation of a Carbapenem Antibiotic Composition

Water for injection, USP (400 mL) was cooled to 2°C to 8°C in a stainless steel
jacketed vessel (2 L) and nitrogen was purged continuously into the vessel. A solid
ertapenem sodium (135.2 g) was added into the vessel and stirred until a clear solution
was obtained. Sodium bicarbonate (17.5'g) was added to the vessel and stirred until a clear

solution was obtained. The pH of the solution was adjusted to 7.5 with sodium hydroxide




WO 2012/066492 PCT/IB2011/055139

15

solution (5.0% w/v, 5 mL). Water for injection, USP (40 mL) was added to the solution to
attain a batch volume of 600 mL and filtered through a 0.2 micron membrane filter. The
filtered solution (6 mL) was filled into individual glass vials (100 vials of 23 mL). The
glass vials were partially sealed with dry stoppers and lyophilized according to the

conditions provided below:

STEP STEP TYPE | TEMPERATURE | VACUUM TIME
°C) (mTorr) _ (min)
Vials loaded at -5°C to -10°C

1 Freezing -10°C --- ' 5
2 Freezing -25°C --- 25
3 Freezing -50°C --- 60
4 Freezing - -50°C — - 120
5 Evacuation - 500 10
6 Drying -30°C 150 120
7 Drying -30°C 150 600
8 Drying -20°C 80 120
9 Drying - -20°C 80 1250
10 Drying -10°C 80 , 60
11 Drying -10°C 80 1050
12 Drying 0°C 80 120
13 Drying 0°C 80 300
14 Drying v 30°C 80 60
15 Drying 30°C 80 300
16 Drying 45°C 50 60
17 Drying 45°C ' 50 180.
18 Post heat 25°C 50 30

Secondary Set Point : 60°C
Condenser Temperature : -75°C
Extra Freeze : -50°C for 10 minutes

Total Time [ 4480

The vials were sealed under vacuum (50 mmHg) at a temperature of 25°C.
Moisture content: 1.28% w/w

Assay: 1151.23 mg/vial

Total impurity content: 3.140% w/w

Any individual impurity (highest): 1.681% w/w

Example 3: Preparation of a Carbapenem Antibiotic Composition

Water for inj ection,yUSP (400 mL) was cooled to 2°C to 8°C in a stainless steel |

jacketed vessel (2 L) and nitrogen was purged continuously into the vessel. Sodium
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hydroxide (5.0% w/v) and solid ertapenem sodium (135.2 g) were added into the vessel
and stirred until a clear solution was obtained. The sodium bicarbonate (17.5 g) was
added to the vessel and stirred until a clear solution was obtained. The pH of the solution
was adjusted to 7.5 with sodiumhydroxide solution (5.0% w/v). Water for injection, USP
(40 mL) was added to the solution ta attain a batch volume of 600 mL and filtered through
a 0.2 micron membrane filter. The filtered solution (6 mL) was filled into individual glass
vials (100 vials of 23 mL). The glass vials were partially sealed with dry stoppers and

lyophilized according to the conditions provided below:

STEP STEP TYPE | TEMPERATURE | VACUUM TIME
‘C) (mTorr) |  (min)
Vials loaded at -5°C to -10°C , o
1 Freezing | -10°C --—- , 5
2 Freezing -25°C — 25
3 Freezing -50°C | 60
4 Freezing -50°C --- ' 120
5 Evacuation | --- : 500 10
6 Drying -30°C 150 120
7 Drying -30°C 150 600
8 Drying -20°C 80 1B 120
9 Drying -20°C 80 1250
10 Drying -10°C 80 ' 60
11 Drying -10°C 80 1050
12 Drying 0°C 80 120
13 Drying 0°C 80 300
14 Drying 30°C ‘ 80 60
15 Drying ' 30°C 80 | 300
16 Drying 45°C 50 60
17 Drying , 45°C 50 180
18 Post heat 25°C 50 30
Secondary Set point : 60°C
Condenser Temperature : -75°C
Extra Freeze : -50°C for 10 minutes '
Total Time , | 4480

The vials were sealed under vacuum (50 mmHg) af a temperature of 25°C.
Moisture content: 1.5% w/w

Assay: 1112.53 mg/vial

Total impurity content: 3.012% w/w

Any individual impurity (highest): 1.756% w/w



=R S EN Y

10
11

12
13

14
15

WO 2012/066492 PCT/IB2011/055139

17

We Claim:

1. A process for the preparation of a composition comprising the compound of

‘ NH COOH

Formula IT or its salts;

N OH
Soon b
(0]
FORMULAII

wherein the process comprises:

a) adding a mixture of ertapenem sodium of Formula I and a carbon dioxide
source to water into a compounder or adding water to a mixture of ertapenem
- sodium of Formula I and a carbon dioxide source into a compounder to

obtain a solution;

CO0’
+
Na
. ~ _NH
N
H, 5
FORMULA1

b) ftreating the solution obtained in step a) with a base while maintaining a pH at
about 6.5 to about 8.5; and

c) lyophilizing the solution obtained in step b) in a lyophilizer to obtain a
composition comprising the compound of Formula 11, or its salts.

2. A process for the preparation of a composition comprising the compound of

Formula 11 or its salts;
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N _oH
COOH 7]/
o)
FORMULA II

wherein the process comprises:

a) adding ertapenem sodium of Formula 1, a Carbondioxide’ source, and water
simultaneously or in optional order of succession into a compounder to
obtain a solution; adding a solution of ertapenem sodium of Formula I in
water and a carbon dioxide source simultaneously or in optional order of

- succession into a compounder to obtain a solution; or adding ertapenem
sodium of Formula I and a solution of carbon dioxide source in water
simultaneously or in optional order of succession into a compounder to
obtain a solution, with the proviso that ertapenem sodium of Formula I is not
added into a compounder which contains only an aqueous solution of a

carbon dioxide source;

coo’
Na+
N NH
H, u
FORMULA 1

b) treating the solution obtained in step a) with a base while maintaining a pH at
about 6.5 to about 8.5; and

¢) lyophilizing the solution obtained in step b) in a lyophilizer to obtain a
composition comprising the compound of Formula II, or its salts.

3. A process for the preparation of a composition comprising the compound of

Formula II, or its salts;
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HO

e T

NH COOH

OH
COOH 7]/

FORMULA II

HaC

AN

wherein the process comprises:

a)

b)

c)

adding ertapenem sodium of Formula I or its solution in water, a carbon
dioxide source or its solution in water, and an aqueous base simultaheously
or in optional order of succession into a compounder to obtain a Soluti’on,
with the proviso that ertapenem sodium of Formula I is not added into a
compounder which contains only an aqueous solution of a carbon dioxide

source;

Ccoo’

Na

N

. NH

FORMULAI1

optionally adjusting the pH of the solution obtained in step a) to about 6.5 to
about 8.5; and |
lyophilizing the solution obtained in step b) in a lyophilizer to obtain a

composition comprising the compound of Formula II, or its salts.

4. A process according to claims 1, 2 or 3, wherein step a) is carried out ata

temperature range of about -5°C to about 15°C.

5. A process according to claims 1, 2 or 3, wherein the carbon dioxide source

comprises sodium bicarbonate or sodium carbonate.
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6. A process according to claims 1, 2 or 3, wherein step b) is carried outata

temperature of about -5°C to about 15°C.

7. A process according to claims 1, 2 or 3, wherein the base comprises sodium

hydroxide.

8. The lyophilized composition of claims 1, 2 or 3 has total impurity content less than

about 3.5% w/w and any individual impurity content less than about 2% w/w.
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