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                    Abstract
Purpose
To understand the role of different surfactants, incorporated into amorphous solid dispersions (ASDs) of ritonavir and copovidone, in terms of their impact on release, phase behavior and stabilization of amorphous precipitates formed following drug release.
Methods
Ternary ASDs with ritonavir, copovidone and surfactants (30:70:5 w/w/w) were prepared by rotary evaporation. ASD release performance was tested using Wood’s intrinsic dissolution rate apparatus and compared to the binary drug-polymer ASD with 30% drug loading. Size measurement of amorphous droplets was performed using dynamic light scattering. Solid state characterization was performed using attenuated total reflectance-infrared spectroscopy, differential scanning calorimetry and scanning electron microscopy.
Results
All surfactant-containing ASDs showed improvement over the binary ASD. Span 85 and D-α-tocopheryl polyethylene glycol succinate (TPGS) showed complete release with no evidence of AAPS or crystallization whereas Span 20 and Tween 80 showed < 50% release with amorphous amorphous phase separation (AAPS). Span 20 also induced solution crystallization. Sodium dodecyl sulfate (SDS) showed very rapid, albeit incomplete (~ 80%) release. AAPS was not observed with SDS. However, crystallization on the dissolving solid surface was noted. Span 20 and TPGS formed the smallest and most size-stable droplets with ~ 1 µm size whereas coalescence was noted with other surfactants.
Conclusions
Surfactants improved the release performance relative to the binary ASD. Different surfactant types impacted overall performance to varying extents and affected different attributes. Overall, Span 85 showed best performance (complete release, no crystallization/AAPS and small droplet size). Correlation between physicochemical properties and surfactant performance was not observed.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ][image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]


Fig. 7[image: ]


Fig. 8[image: ][image: ]


Fig. 9[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Drug Release from Surfactant-Containing Amorphous Solid Dispersions: Mechanism and Role of Surfactant in Release Enhancement
                                        
                                    

                                    
                                        Article
                                        
                                         13 April 2023
                                    

                                

                                Ruochen Yang, Geoff G. Z. Zhang, … Lynne S. Taylor

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Impact of Surfactants on the Performance of Clopidogrel-Copovidone Amorphous Solid Dispersions: Increased Drug Loading and Stabilization of Nanodroplets
                                        
                                    

                                    
                                        Article
                                        
                                         10 January 2022
                                    

                                

                                Clara E. Correa Soto, Yi Gao, … Lynne S. Taylor

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Phase Behavior of Ritonavir Amorphous Solid Dispersions during Hydration and Dissolution
                                        
                                    

                                    
                                        Article
                                        
                                         27 September 2017
                                    

                                

                                Hitesh S. Purohit & Lynne S. Taylor

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    Abbreviations
	ASD:
	
                    Amorphous Solid Dispersion

                  
	RTV:
	
                    Ritonavir

                  
	PVPVA:
	
                    Polyvinylpyrrolidone/vinyl acetate or copovidone

                  
	SDS:
	
                    Sodium Dodecyl Sulfate

                  
	TPGS:
	
                    D-α-Tocopheryl Polyethylene Glycol Succinate

                  
	DL:
	
                    Drug Loading

                  
	IDR:
	
                    Intrinsic Dissolution Rate

                  
	LoC:
	
                    Limit of Congruency

                  
	AAPS:
	
                    Amorphous-Amorphous Phase Separation

                  
	LLPS:
	
                    Liquid-Liquid phase separation

                  
	DLS:
	
                    Dynamic Light Scattering (DLS)

                  
	ATR-IR:
	
                    Attenuated Total Reflectance-InfraRed spectroscopy

                  
	DSC:
	
                    Differential Scanning Calorimetry

                  
	SEM:
	
                    Scanning Electron Microscopy
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