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siRNA as a therapeutic agent, it is required to develop a delivery system that may stabilize 

siRNA in blood, efficiently deliver it into target cells or tissues, and yet not show toxicity.    

【CONTENTS OF THE INVENTION】 

【PROBLEMS TO BE SOLVED】 

To resolve the problems described above, one object of the present invention is to 5 

provide a composition for delivering an anionic drug, comprising a micelle structure containing a 

salt of polylactic acid so as to effectively deliver anionic drugs into the body. 

Another object of the present invention is to provide the use of the composition for 

delivering anionic drugs. 

A further object of the present invention is to provide a method for delivering anionic 10 

drugs comprising administering the composition. 

A still further object of the present invention is to provide a method for preparing a 

pharmaceutical composition capable of effectively delivering anionic drugs into the body. 

【SUMMARY】 

In one aspect, there is provided a composition for delivering an anionic drug, 15 

comprising: the anionic drug as an active ingredient; a cationic compound; an amphiphilic block 

copolymer; and at least one salt of polymer selected from the group consisting of the compounds 

of Formulae 1 to 6 as below;  

wherein the anionic drug forms a complex with the cationic compound by electrostatic 

interaction; the complex is entrapped in the micelle structure of the amphiphilic block copolymer 20 

and the salt of polymer; and the surface charge of the micelle is from -20 to 20 mV 

 [Formula 1] 

 

wherein A is -COO-CHZ-; B is -COO-CHY-, -COO-CH2CH2CH2CH2CH2- or -COO-
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CH2CH2OCH2; R is a hydrogen atom, or acetyl, benzoyl, decanoyl, palmitoyl, methyl or ethyl; Z 

and Y each are a hydrogen atom, or methyl or phenyl; M is Na, K or Li; n is an integer from 1 to 

30; and m is an integer from 0 to 20; 

 [Formula 2] 

 5 

wherein X is methyl; Y' is a hydrogen atom or phenyl; p is an integer from 0 to 25, q is an 

integer from 0 to 25, with the proviso that p + q is an integer from 5 to 25; R is a hydrogen atom, 

or acetyl, benzoyl, decanoyl, palmitoyl, methyl or ethyl; M is Na, K or Li; and Z is a hydrogen 

atom, methyl or phenyl; 

 [Formula 3] 10 

 

wherein W-M' is  or ; PAD is selected from the group 

consisting of D,L-polylactide, D-polylactide, polymandelic acid, copolymer of D,L-lactide and 

glycolic acid, copolymer of D,L-lactide and mandelic acid, copolymer of D,L-lactide and 

caprolactone, and copolymer of D,L-lactide and 1,4-dioxane-2-one; R is a hydrogen atom, or 15 

acetyl, benzoyl, decanoyl, palmitoyl, methyl or ethyl; and M is independently Na, K or Li; 

 [Formula 4] 

 

wherein S is ; L is -NR1- or -O-, wherein R1 is a hydrogen atom or C1-10 alkyl; 

Q is CH3, CH2CH3, CH2CH2CH3, CH2CH2CH2CH3, or CH2C6H5; a is an integer from 0 to 4; b is 20 

an integer from 1 to 10; M is Na, K or Li; and PAD is at least one selected from the group 

consisting of D,L-polylactide, D-polylactide, polymandelic acid, copolymer of D,L-lactide and 
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glycolic acid, copolymer of D,L-lactide and mandelic acid, copolymer of D,L-lactide and 

caprolactone, and copolymer of D,L-lactide and 1,4-dioxane-2-one; 

 [Formula 5] 

 or  

wherein R' is -PAD-O-C(O)-CH2CH2-C(O)-OM, wherein PAD is selected from the group 5 

consisting of D,L-polylactide, D-polylactide, polymandelic acid, copolymer of D,L-lactide and 

glycolic acid, copolymer of D,L-lactide and mandelic acid, copolymer of D,L-lactide and 

caprolactone, and copolymer of D,L-lactide and 1,4-dioxane-2-one, M is Na, K or Li; and a is an 

integer from 1 to 4; and 

 [Formula 6] 10 

 

wherein X and X' are independently hydrogen, C1-10 alkyl or C6-20 aryl; Y and Z are 

independently Na, K or Li; m and n are independently an integer from 0 to 95, with the proviso 

that 5 < m + n < 100; a and b are independently an integer from 1 to 6; and R is -(CH2)k-, C2-10 

divalent alkenyl, C6-20 divalent aryl or a combination thereof, wherein k is an integer from 0 to 15 

10. 

 In yet another aspect, there is provided a method for preparing the composition as 

described herein, comprising: 

(a) dissolving an anionic drug, a cationic compound, an amphiphilic block copolymer and a salt 

of polymer in a water-miscible organic solvent or a mixed solvent of an aqueous solution and an 20 

organic solvent; 
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(b) removing a layer of organic solvent from step (a); and, 

(c) adding an aqueous solution to the mixture from step (b) in which the organic solvent is 

removed, to form micelles 

【TECHNICAL MEANS TO SOLVE THE PROBLEMS】 

One embodiment of the present invention relates to a composition for delivering an 5 

anionic drug comprising a micelle structure containing a salt of polylactic acid so as to 

effectively deliver anionic drugs into the body, a use of the composition for delivering anionic 

drugs, and a method for delivering anionic drugs comprising administering the composition. 

The composition for delivering an anionic drug containing the micelle structure 

according to an embodiment of the present invention comprises a micelle structure of an 10 

amphiphilic block copolymer and a salt of polylactic acid, which includes a complex of a drug 


















	Amended Description pages 4, 4a, 4b, 4c (clean)
	30669SG10 Amended Claims _ clean



