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Cationic peptides, such as leuprolide and octreotide have been shown to strongly 

interact with free acid terminated PLGA. This interaction involves peptide absorption rather than 
adsorption. We have developed a novel aqueous remote loading technique, which takes 
advantage of this phenomenon, allowing for leuprolide encapsulation in porous pre-formed 
microspheres to significantly reduce costs of manufacture. Porous free acid terminated PLGA 
and PLA (50/50 i.v.= 0.32-0.44, 75/25 i.v.=0.32-0.44, PLA i.v= 0.25-0.35) microspheres were 
prepared by double emulsion solvent evaporation. Aqueous remote loading of leuprolide acetate 
was performed by incubating blank microspheres with peptide in HEPES buffer (pH 7.4) for 24 
h. Loading was determined by two-phase extraction and total nitrogen analysis. In vitro release 
of leuprolide from microspheres was carried out in PBS + Tween 80 at 37 °C and peptide 
concentration was analyzed by RP-UPLC at 215 nm. Initial formulations applying a low polymer 
concentration (14 mg/ml) were able to load 9.8 ± 0.9 % w/w leuprolide with ~ 38 ± 8 % 
encapsulation efficiency. During in vitro release studies microspheres showed a low initial burst 
and continuous release of 82% leuprolide over 1 month. Increasing initial concentration of 
microspheres loaded to 180 mg/ml and 240 mg/ml increased encapsulation efficiency to 63.3± 
0.6% and 49.5 ± 5.4%, respectively. Sorption isotherms of leuprolide to PLGA 50/50 
microspheres over 24 h at two higher polymer concentrations indicated that leuprolide quickly 

sorbs to microspheres with 7.6  0.2% and 6.9  0.1 % w/w bound after 8 h, respectively. 
Remote loading techniques were applied to microspheres of PLGA 75/25 and PLA. Loading 
was achievable at greater than 6 % for both polymers. PLGA microspheres of various lactic acid 
content successfully loaded leuprolide using remote loading.  Microspheres of PLGA 50/50 
continuously released leuprolide over 1 month with a low initial burst release. 

 


