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The aim of the diploma thesis was to compare three purification methods – centrifugation, size-

exclusion chromatography and dialysis, to find the optimal method and its conditions for 

purification of nanoparticles based on poly(lactic-co-glycolic acid) composed of lactic acid and 

glycolic acid monomers in a ratio of 50:50. Mentioned purification methods were compared 

mainly in terms of encapsulation efficiency and recovery yield. 

Nanoparticles purified by centrifugation were prepared with stabilization of one of the following 

surfactants: poloxamer 407, poly(vinyl alcohol), cetrimonium bromide (in concentration of 

0,1 %, 1 % and 2 %) or sodium cetyl stearyl sulfate (in concentration of 0,01 % and 0,025 %). 

Purified water and a solution of the stabilizer in the corresponding concentration were used as 

redispersion media during centrifugation. Centrifugation was performed at 7200 rcf in repeated 

cycles of 15 min each. Size-exclusion chromatography and dialysis were performed with 

nanoparticles stabilized with 0,1% poloxamer 407. Silica gel, Sephadex® G-100 or Sephadex® G-

75 represented the stationary phase in size-exclusion chromatography. Dialysis was performed 

by using dialysis tubing cellulose membrane. 

Nanoparticles stabilized with cetrimonium and cetyl stearyl sulfate were in the vast majority not 

sufficiently stable and irreversibly aggregated during centrifugation. The highest value of 

encapsulation efficiency among centrifuged nanoparticles (98,74 %) and at the same time high 

recovery yield value (53,46 %) were achieved by nanoparticles stabilized with 0,1% poloxamer 

407. Therefore, these nanoparticles were used for purification by size-exclusion 

chromatography and dialysis. The prepared nanoparticles failed to purify by size-exclusion 

chromatography on silica gel column. The lowest values of encapsulation efficiency were 

achieved by size-exclusion chromatography (Sephadex® G-100 – 7,76 %, Sephadex® G-75 – 

32,35 %). In the case of Sephadex® G-100 as a stationary phase, size-selective particle separation 

occurred. 

The implemented purification method did not significantly affect the recovery yield value of 

nanoparticles stabilized with 0,1% poloxamer 407 but had a significant effect on the value of 

encapsulation efficiency. Centrifugation using purified water as a redispersion medium appears 

to be the most advantageous purification method for these nanoparticles, as the highest value 

of encapsulation efficiency was obtained, the purified nanoparticles showed the narrowest 

particle size distribution (polydispersity index was 0,050) and the centrifugation process took 

the shortest time. 
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