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SOLUTION OF SPARFLOXACIN, ITS PREPARATION 

AND SALT OF WHICH IT IS COMPOSED 

The present invention relates to a novel 

pharmaceutical composition suitable for the paren~eral 

5 administration of sparfloxacin. 

10 

Sparfloxacin of formula: 
0 

•. 4 

F COOR 

R3C~j 
HNI F 

CH3 

as well as its addition salts with acids or bases, 

useful as antimicrobial agents, have been described in 

Patent Application EP 221,463. 

Patent Application EP 284935 also describes 

quinolones and their salts and, amongst these products, 

sparfloxacin. 

Unfortunately, the salts of sparfloxacin are 

generally insoluble or unstable in solution. It has 

15 thus not been possible until now to prepare suitable 

compositions for parenteral administration. 

European Patent EP 322,892 mentions these 

difficulties and describes lyophilised compositions 

containing a salt of sparfloxacin with an acid. 

20 ·However, these compositions do not allow stable 

solutions to be obtained for a prolonged period and for 

this reason only the preparation of a solution to be 

used at once is possible. Zn addition, such.solutions 
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risk being unsuitable for use in slow perfusions. 

The present invention relates to stable 

injectable solutions. These compositions can be kept 

for a prolonged period and are in general stable to 

5 heat. 

10 

15 

20 

The solutions according to the invention are 

aqueous solutions containing: 

sparf loxacin 

one or more polyhydroxymonocarboxylic acids 

or their lactone derivatives, at least in a 

stoichiometric quantity with respect to 

sparf loxacin, 

if necessary an excess of the 

polyhydroxymonocarboxylic acid or another 

pharmaceutically acceptable acid intended to 

ensure a pH of complete solubilization of the 

salt thus formed, of less than or equal to 5, 

if appropriate, a tonicity regulator and/or 

other pharmaceutically acceptable adjuvants. 

The solutions according to the invention 

contain at least 1 % of sparfloxacin. However, they can 

contain concentrations which can increase to 40 % of 

sparfloxacin. It is well known that solutions of 

concentration less than 1 % are likewise practicable. 

25 and clinically utilisable; thes~ solutions likewise 

come within the scope of the present invention. 

The polyhydroxymonocarboxylic acid is chosen 

in such a way that its pK. is greater than 3 _at 25°C. By 
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way of example, it can be chosen from amongst 

lactobionic, glucoheptonic, gluconic or ascorbic acid. 

The quantity of the polyhydroxymonocarboxylic 

acid is a function of the quantity of ~parfloxacin. It 

5 is determined so as to have at least stoichiometric 

proportions and in such a way as preferably to obtain 

solutions in which the pH is not less than 3.5. 

The acid capable of ensuring complete 

solubilization can be chosen from amongst the .. 
10 pharmaceutically acceptable acids which do not risk, by 

reason of their nature and/or their concentration, 

displacing, in a significant fashion, the salt of 

sparfloxacin wi·th the polyhydroxymonocarboxylic acid. 

By way of example, organic acids can be chosen such as 

15 acetic acid, propionic acid, tartaric acid, succinic 

acid or hydroxy- or polyhydroxymonocarboxylic acids. 

Stronger acids can likewise be utilised, particularly 

such as sulphonic acids (methanesulphonic acid for 

example), carboxylic acids (maleic acid, oxalic acid, 

20 malonic acid for example), or mineral acids (for 

example hydrochloric acid, phosphoric acid, sulphuric 

acid) in the cases where their concentration can be 

fixed in such a way that they do not risk displacing, 

in a significant fashion, the salt of sparfloxacin with 

25 the polyhydroxymonocarboxylic acid. However, it is 

understood that for reasons of co·nvenience, it is ·quite 

advantageous to adjust the solubility and the pH of the 

solutions by means of the polyhydroxymonocarboxylic 
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acid employed. 

The pH of the solutions is less than or equal 

to 5. In a general manner, the pH of the solutions may 

be compatible with direct administration. It is 

5 preferably between 3 • 5 and 5 •. 

Preferably, the solutions according to the 

invention are isotonic. However, non-isotonic solutions 

intended for injection in a glucose perfusion bag 

likewise come within the scope of the present 

10 invention. 

The solutions according to the invention can 

be rendered isotonic by addition of a tonicity 

regulator such as, for example, glucose,. glycerol, 

sorbitol, mannitol, xylitol, fructose or lactose. 

15 The solutions according to.the invention are 

more especially intended for administration by the 

parenteral route. They can likewise be utilised by the 

oral, ocular or auricular route or in local 

administration to the skin and the mucous membranes. 

20 It is understood that the solutions according 

to the invention can contain, besides the tonicity 

regulator, other compatible and pharmaceutically 

acceptable adjuvants. By way of example, they can 

likewise contain sweeteners, flavourings, 

25 preservatives, colorants or, if appropriate, gelling 

agents. 

It is understood that the salts of 

sparfloxacin with the hydroxy- or 
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5 

polyhydroxymonodarboxylic acid thus obtained, which 
' 

allow the preparation and the use of stable injectable 

solutions, also come within the scope of the present 

invention. 

The solutions according to the invention are 

alternatively prepared by addition of water to a 

mixture comprising sparfloxacin, th• polyhydroxy­

monocarboxylic acid(s) chosen, in an at least 

stoichiometric quantity with respect to sparfloxacin, 

10 if necessary the excess of the 

polyhydroxymonocarboxylic acid or the other acid 

intended to ensure a pH of solubilization of the salt 

of sparfloxacin of less than or equal to 5 and/or the 

tonicity regulator and the other adjuvants, or else by 

15. addition of sparfloxacin and if appropriate other 

additives to a solution of the 

polyhydroxymonocarboxylic acid(s). 

The preparation and the division of the 

solution are preferably carried out under nitrogen. The 

20 solutions thus obtained can be sterilised by heat 

{sterilisation in an autoclave). Xn the case of 

solutions of the ascorbic acid salt, however, it is 

preferable to work with sterilising filtration. 

It is-likewise possible to prepare the 

25 solutions according to the invention by means of 

lactone derivatives which, by hydrolysis, generate the 

hydroxy- or polyhydroxymonocarboxylic acids in situ. 

The solutions according to the invention have 
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the advantage of very good physicochemical stability. 

They are particularly of interest insofar as 

they give access to liquid formulations of sparfloxacin 

which until now have not been practicable, particularly 

5 to an injectable formulation, stable to light under the 

normal conditions of use and stable to heat while 

having a pH compatible with direct·administration. This 

novel formulation is particularly advantageous for 

storage, convenience and rapidity of utilisation of a 

10 form ready-to-use and also in the case of slow 

perfusions. ~n addition, and taking account of the good 

solubility of the salts obtained under the pH 

conditions used, these solutions can if necessary be 

concentrated, which allows a varied choice of doses to 

15 be formulated. 

The following examples, given in a non­

limiting capacity,· illustrate the present invention. 

Example 1 

Preparation of a solution containing sparfloxacin 

20 (4 mg/ml), rendered isotonic with glucose. 

Sparfloxacin (400 mg) is mixed with 

6-gluconolactone {321 mg) and glucose monohydrate 

(4.75 g). This powder mixture is dissolved in water for 

injection previously rendered inert with nitrogen. 

25 Dissolution is achieved by stirring under nitrogen. The 

volume is made up to 100 ml with water for injections. 

The solution thus obtained is sterilised in an 

autoclave (120°C, 20 minutes). 
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The pH of the solution is 3.8. 

This solution remains clear after keeping for 

5 months at 4, 20 and 35°C, without modifying the pH. 

Example 2 

5 Preparation of a solution containing sparfloxacin 

(10 mg/ml) rendered isotonic with glucose. 

Working as above in.Example 1, but adjusting 

the volume to 40 ml and employing glucose (1.74 g) 

monohydrate, a clear solution is obtained in which the 

10 pH is 3.8. 

15 

Such a solution prepared on a 2.5.-litre scale 

remains clear and is not modified in pH over a period 

of at least 5 months and under the following 

temperature conditions: 20°C, 4°C and 35°C. 

An HPLC analysis carried out after keeping 

for 3 months at 20°C, 4°C, 35°C and 45°C did not show 

any degradation of the product. 

Example 3 

Preparation of a solution containing sparfloxacin 

20 (20 mg/ml) rendered isotonic with glucose. 

25 

Working as previously in Example 1 but 

adjusting the volume to 20 ml and by addition of 

glucose monohydrate (770 mg), a clear solution is 

prepared in which the pH is 3.7. 

This solution prepared on a 2-litre scale 

remains clear and is not modified in pH after keeping 

for 3 months at 20, 4, 35 and 45°C. 

The HPLC analysis carried out after 1 month 
.~ 
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of keeping at 20, 35 and 45°C does not reveal any 

degradation product. 

Example 4 

Preparation of a solution containing sparfloxacin 

5 {SO mg/ml) rendered isotonic with glucose. 

10 

Working as in Example 1, but adjusting the 

volume to 8 ml and by addition of giucose {130 mg) 

monohydrate, a clear solution is prepared in which the 

pH is 3.5. 

This solution prepared on a 2-litre scale 

remains clear and is not modified in pH after keeping 

for 3 months at 20, 4, 35 and 45°C. 

The HPLC analysis carried out after keeping 

for 1 month at 20, 35 and 45°C does not reveal any 

15 degradation product. 

Example 5 

Preparation of a solution containing hypertonic 

sparfloxacin (100 mg/ml). 

Working as in Example 1, but adjusting the 

20 volume to ·4 ml and without addition of glucose, a 

solution is prepared in which the pH is 3.5. 

25 

This solution prepared on a 1-litre scale 

remains clear and is not modified in pH after keeping 

for 3 months at 20, 4, 35 and 45°C. 

The HPLC analysis carried out after keeping 

for 1 month at 20, 35 and 45°C does not reveal any 

degradation product. 
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Example 6 

Preparation of a solution containing hypertonic 

sparfloxacin (200 mg/ml). 

Working as in Example 1, but adjusting the 

5 volume to 2 ml and without adding glucose, a clear 

solution is prepared in which the pH is 3.5. 

This solution prepared ona 1-litre scale 

remains clear and is not modified in pH after keeping 

for 3 months at 20, 4, 35 and 45°C. 

10 The HPLC analysis carried out after keeping 

for 1 month at 20, 35 and 45°C does not reveal any 

degradation product. 

Example 7 

Preparation of a solution containing sparfloxacin 

15 (10 mg/ml). 

Sparfloxacin (1,000 mg) is mixed with 

lactobionic acid (1.79 g). This powder mixture is 

dissolved in water for injections previously rendered 

inert with nitrogen. Dissolution is achieved by 

20 stirring under nitrogen. The volume is made up to 

100 ml with water for injections. The solution thus 

obtained is sterilised in an autoclave (120°C, 

25 

20 minutes). 

The pH of the solution is 3.75. 

This solution kept for 5 months at 4 and at 

20°C remains clear and without modification of pH•· 

An HPLC determination after keeping for 

5 months does not show any degradation impurities. 
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Example 8 

Preparation of a solution containing sparfloxacin 

(20 mg/ml). 

Working as in Example 7, but starting from 

5 sparfloxacin (2,000 mg) and lactobionic acid (3.58 g) 

and adjusting the volume to 100 ml, a clear solution of 

pB = 3.5 is obtained. 
.. 

Example 9 

Preparation of a solution containing sparfloxacin 

10 (30 mg/ml). 

Working as in Example 7, but starting from 

sparfloxacin (3,000 mg) and lactobionic acid (8.96 g) 

and adjusting the volume to 100 ml, a clear solution of 

pB = 3.5 is obtained. 

15 Example 10 

Preparation of a solution containing sparfloxacin 

(10 mg/ml). 

Working as in Example 7, but starting from 

sparfloxacin (1,000 mg) and glucoheptonic acid (2.26 g) 

20 and adjusting the volume to 100 ml, and after heating 

to 50°C for 1 hour, a clear solution of pB = 4.3 is 

obtained. 

Example 11 

Preparation of a solution containing sparfloxacin 

25 (10 mg/ml) rendered isotonic with glucose. 

Sparfloxacin (1,000 mg) is mixed with 

ascorbic acid (528 mg) and anhydrous glucose (4 g). 
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This powder mixture is dissolved in water for 

injections previously rendered inert with nitrogen. The 

dissolution is carried out by stirring under nitrogen. 

The volume is made up to 100 ml with water for in:tec-

5 tions. The solution thus obtained is sterilised by 

sterilising filtration. 

The pH of the solution iS
4

4.8. 

This solution kept 7 months at 4 and at 20°C, 

protected from light, remains clear and without 

10. modification of pH. 

An BPLC determination after keeping for 

7 months does not show any degradation impurities. 

Example 12 

Preparation of a solution containing sparfloxacin 

15 (10 mg/ml), rendered isotonic with glycerol. 

Working as in Example 11, but starting from 

glycerol (2.2 g) in place of the glucose, a clear 

solution of pH = 5 is obtained. 

This solution remains clear after 7 months at 

20 4 and 20°C, protected from light and without 

modification of pH. 

An HPLC determination after keeping for 

7 months does not show any degradation impurities. 

Example 13 

25 Preparation of a solution containing sparfloxacin 

(20 mg/ml). 

Working as in Example 11, but starting from 

sparfloxacin (2,000 mg) and from ascorbic acid 
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(1.76 g)! a clear solution of pH= 4.2 is obtained. 

This solution remains clear after 7 months at 

20°C, protected from light. 
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CLAIMS 

1. A stable aqueous solution of 

sparfloxacin of formula: 

COOR 

which comprises: 

5 sparf loxacin 

one or more polyhydroxymonocarboxylic acids 

or their lactone derivatives, at least in a 

stoichiometric quantity with respect to 

sparf~oxacin, 

10 if necessary an excess of the 

polyhydroxymonocarboxylic acid or another 

pharmaceutically acceptable acid intended to 

ensure a pB of complete solubilization of the 

salt thus formed, of less than or equal to 5, 

15 if appropriate, a tonicity regulator and/or 

other pharmaceutically acceptable adjuvants. 

2. A solution according to claim 1, wherein 

the polyhydroxymonocarboxylic acid is chosen from. 

amongst the acids having a pKA greater than 3 at 25°C. 

20 3. A solution according to claim 1 or·2, 

wherein the polyhydroxymonocarboxylic acid is chosen 

from amongst: 

111111111111111111111111111111 
* C L M S * 
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1actobionic acid, 

glucoheptonic acid, 

gluconic acid or 

ascorbic acid. 

5 4. A solution according to claim 1, which 

contains a concentration increasing to 40 % of 

sparf1oxacin. 

5. A solution according to claim 1, whose 

pH is between 3.5 and 5. 

10 6. A solution according to claim 1, wherein 

the tonicity regulator is chosen from amongst glucose, 

glycerol, sorbitol, mannitol, xylitol, fructose or 

lactose. 

7. The preparation of a solution according 

15 to claim 1, wherein water is added to a mixture of 

sparfloxacin, one or more polyhydroxymonocarboxylic 

acids in an at least stoichiometric quantity with 

respect to sparfloxacin and, if appropriate, an excess 

of the polyhydroxymonocarboxylic acid or another acid 

20 capable of ensuring a pH of complete solubilization of 

the salt of less than or equal to 5 and/or a tonicity 

regulator and other adjuvants. 

8. The preparation of a solution according 

to claim ·l, wherein the sparfloxacin, if appropriate, 

25 an acid able to ensure a complete solubilization pH of 

the salt of less than or equal to 5 and/or a tonicity 

regulator and other adjuvan_ts are added to a solution 

of one or more polyhydroxymonocarboxylic acids. 

11111111111111 1111111111111111 
* C L M S * 
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9. A salt of sparfloxacin with a 

polyhydroxymonocarboxylic acid chosen from amongst: 

lactobionic acid, 

glucoheptonic acid or 

5 ascorbic acid. 

10. A pharmaceutical composition which contains a 

solution according to claim 1, if appropriate in 

association with one or more compatible and 

pharmaceutically acceptable diluents or adjuvants. 

11111111 1111111111111111111111 
C L M S * 


