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Claims 

1. A liquid pharmaceutical formulation comprising a salt of 1-[2-(2,4-

dimethylphenylsulfanyl)phenyl]piperazine selected from the DL-lactic acid addition salt, 

L-lactic acid addition salt and the D-lactic acid addition salt. 5 

2.  The liquid formulation according to claim 1, wherein said salt is selected from: the 

β form of the DL-lactic acid addition salt characterised by XRPD reflections at 6.01, 10.10, 

10.32, 12.06, 12.84, 13.08 and 13.58 (°2θ); the MH 2 form of the D-lactic acid addition salt 

characterised by XRPD reflections at 5.33, 9.75, 10.10, 14.44 and 14.63 (°2θ); and the MH 10 

2 form of the L-lactic acid addition salt characterised by XRPD reflections at 5.33, 9.75, 

10.10, 14.44 and 14.63 (°2θ). 

3.  The liquid formulation according to claim 1, wherein said salt is the β form of the 

DL-lactic acid addition salt characterised by XRPD reflections at 6.01, 10.10, 10.32, 12.06, 15 

12.84, 13.08 and 13.58 (°2θ). 

42. The liquid formulation according to claim 1, wherein said salt is the DL-lactic acid 

addition salt. 

20 

53. The liquid formulation according to claim 1, wherein said salt is the L-lactic acid 

addition salt. 

64. The liquid formulation according to claim 1, wherein said salt is the D-Lactic acid 

addition salt. 25 

75. The liquid formulation according to any of claims 1-64, wherein the concentration 

of said salt is above 2.5 mg/mL. 

86. The use of a salt of 1-[2-(2,4-dimethylphenylsulfanyl)phenyl]piperazine selected 30 

from the DL-lactic acid addition salt, L-lactic acid addition salt and the D-lactic acid 

addition salt in the manufacture of a liquid formulation for the treatment of a disease 

selected from mood disorders; major depressive disorder; general anxiety disorder; panic 

disorder; post traumatic stress disorder; depression associated with cognitive impairment, 
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Alzheimer's disease or anxiety; depression with residual symptoms; chronic pain; eating 

disorder or abuse, wherein said salt is in a liquid formulation. 

97. The use according to claim 86 wherein said salt is the DL-lactic acid addition salt. 

5 

108. The use according to claim 97, wherein said salt is the β form of the DL-lactic acid 

addition salt characterised by XRPD reflections at 6.01, 10.10, 10.32, I2.06, 12.84, 13.08  

and 13.58 (°2θ). 

119. The use according to claim 86, wherein said salt is the L-lactic acid addition salt. 10 

1210. The use according to claim 119, wherein said salt is the MH 2 form of the L-lactic 

acid addition salt characterised by XRPD at 5.33, 9.75, 10.10, 14.44 and 14.63 (°2θ). 

1311. The use according to claim 86, wherein said salt is the D-Lactic acid addition salt. 15 

1412. The use according to any of claims 86-1311, wherein said liquid formulation 

comprises above 2.5 mg/mL of said salts. 

1513. A salt of 1-[2-(2,4-dimethylphenylsulfanyl)phenyl]piperazine selected from the 20 

DL-lactic acid addition salt, the L-lactic acid addition salt and the D-lactic acid addition 

salt for use in the treatment of a disease selected from mood disorders; major depressive 

disorder; general anxiety disorder; panic disorder; post traumatic stress disorder; 

depression associated with cognitive impairment, Alzheimer's disease or anxiety; 

depression with residual symptoms; chronic pain; eating disorder or abuse, wherein said 25 

salt is in a liquid pharmaceutical formulation. 

16.  The salt according to claim 15, wherein said salt is selected from: the β form of the 

DL-lactic acid addition salt characterised by XRPD reflections at 6.01, 10.10, 10.32, 12.06, 

12.84, 13.08 and 13.58 (°2θ); the MH 2 form of the D-lactic acid addition salt characterised 30 

by XRPD at 5.33, 9.75, 10.10, 14.44 and 14.63 (°2θ); and the MH 2 form the L-lactic acid 

addition salt characterised by XRPD at 5.33, 9.75, 10.10, 14.44 and 14.63 (°2θ). 
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17.  The salt according to claim 15, wherein said salt is the β form of the DL-lactic acid 

addition salt characterised by XRPD reflections at 6.01, 10.10, 10.32, 12.06, 12.84, 13.08 

and 13.58 (°2θ). 

1814. The salt according to claim 1513 wherein said salt is the DL-lactic acid addition 5 

salt. 

1915. The salt according to claim 1513, wherein said salt is the L-lactic acid addition salt. 

2016. The salt according to claim 1513 wherein the salt is the D-lactic acid addition salt. 10 

2117. The salt according to any of claims 1513-2016 wherein said liquid formulation 

comprises above 2.5 mg/mL of said salt. 

2218. A compound which is the L-lactic acid addition salt of 1-[2-(2,4-15 

dimethylphenylsulfanyl)phenyl]piperazine. 

2319. The compound according to claim 2218 which is the MH 2 form of the L-lactic acid 

addition salt characterised by XRPD at 5.33, 9.75, 10.10, 14.44 and 14.63 (°2θ). 

20 

2420. A compound which is the D-lactic acid addition salt of 1-[2-(2,4-

dimethylphenylsulfanyl)phenyl]piperazine. 

25. A compound according to claim 24, wherein the D-lactic acid addition salt is the MH 2 

form characterised by XRPD reflections at 5.33, 9.75, 10.10, 14.44 and 14.63 (°2θ). 25 

2621. A compound which is the β form of the DL-lactic acid addition salt characterised 

by XRDP reflections at 6.01, 10.10, 10.32, 12.06, 12.84, 13.08 and 13.58 (°2θ). 

2722. A container fitted with a drop aggregate, which container comprises a liquid 30 

formulation according to any of claims 1-75. 


