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Oral combination antiretroviral treatment in HIV requires patient compliance with daily 

dosing to control plasma virus levels. In some populations, alternative dosage forms are needed 
when oral tablets or solutions are not tolerated. Development of alternative dosage forms has 
been hindered by the poor solubility, bitterness and injection site reactions associated with 
these active pharmaceutical ingredients. Poloxamers are amphiphilic polymers that form 
nanoparticles in a concentration and temperature dependent manner. We have investigated the 
ability of poloxamer excipients to associate with antiretroviral drug and form drug-polymer 
nanoparticles. Varying weight by weight compositions of drug and polymer were mixed and 
heated until fusion. This mixture was rapidly cooled and suspended in water resulting in a drug-
poloxamer suspension. Centrifugation and mass spectrometry was used to separate and 
quantify the percentage of drug found in either colloidal (1 micron) particles. Unbound drug was 
removed through equilibrium dialysis and optimal (w/w) composition of drug to polymer was 
determined. Combination particles composed of lopinavir, ritonavir and lamivudine with 
poloxamer in a 12:3:9:76 weight by weight ratio were formed and analysis was performed. The 
interaction of Poloxamer 407 with lopinavir results in a 3506-fold increase in aqueous solubility 
relative to literature values. Combination particles display a greater fraction of drugs detectable 
as colloidal particles than with lopinavir and poloxamer alone. The proportion of drug found in 
colloidal or coarse particles vary with the ratio of drug to polymer. Apparent shift in liquid-to-gel 
transition temperature of poloxamer from 30-35°C to >50°C indicate that drug and poloxamer 
complexes are stable. The ability to incorporate multiple APIs with this approach may promote 
the development of a long-acting injectable formulation that improves patient compliance in HIV 
treatment and prevents viral transmission.  

 


