
    
    

    
    

    

    
    
    
      
    
    drug research


    
    
    
    



    

      

  
    	
          
            DE
          
        
	
          EN
        
	
        
          Home
        
      
	
        Products
        	
            
              Journals
            
          
	
            
              Books
            
          
	
            
              Book Series
            
          


        

      
	
        Service
        	
            
              Library Service
            
          


        

      
	
        Help
      
	
        
          Contact
        
      
	
        
          Portal
        
      


  

  
    
    
      
        Drug Res
      
    

    

  
    
    
      
        
          Full-text search
        

      

      	Full-text search
	Author Search
	Title Search
	DOI Search
	Metadata Search


    

    
    
    
    
  




  

  
    


  



  	
	
	
	
	
	
        
          Journal
        
        	
                More About This Journal
              
	
                Imprint
              
	
                Editorial Board
              


      
	
        
          Authors
        
        	
                Submit a Manuscript
              
	
                Author Instructions
              


      
	
          
            Subscription
          
          	
                  Institutional Licensing
                
	
                  Subscription Information & Contacts
                


        
	
        
        
        
          
        
          
            Collections
            
          
        
          
        
          
        
          
        
          
        
          
        
          
        
        	
                Open Access
              
	
                Drug Research Women
              
	
                About Women in Medicine
              


      





    	
        
        
        
        
        
        
          
          
            
              Not Logged In
            
             
              Login
            
            
              	
                  
                    
                      
                      
                      
                      
                        Username or e-mail address: 
                        
                      

                      
                        Password:
                        
                      

                      
                        
                      

                      Forgot Access Data?
                      
                        Register Now
                      
                      
                        OpenAthens/Shibboleth Login
                      
                    

                  
                


            

          
        
        

        

      
	
        
        
          Shopping Cart
        
        









        
        
      


  

  
    
      
    

    
    
      
    
    
    
    
    
    
    
    
    
      
        
          
        

      
    
  




      

      

      
        




  



  

  
    
    
      [image: ]
      
    

    
    
      
        
          
          
          
          
            Year (Archive)
            
              
                
                  2018
                

              

              	
                      
                      
                      
                      
                        2024
                      
                    
	
                      
                      
                      
                      
                        2023
                      
                    
	
                      
                      
                      
                      
                        2022
                      
                    
	
                      
                      
                      
                      
                        2021
                      
                    
	
                      
                      
                      
                      
                        2020
                      
                    
	
                      
                      
                      
                      
                        2019
                      
                    
	
                      
                      
                      
                      
                        2018
                      
                    
	
                      
                      
                      
                      
                        2017
                      
                    
	
                      
                      
                      
                      
                        2016
                      
                    
	
                      
                      
                      
                      
                        2015
                      
                    
	
                      
                      
                      
                      
                        2014
                      
                    
	
                      
                      
                      
                      
                        2013
                      
                    


            

          

          
          
          
            Issues
            

          

        


        	
                Table of Contents
              
	
            
              
                Current Issue
              
            
          
	
              
                Free Sample Issue (01/2024)
              
            


      
    

    
    
      

  
  
    
      
      
    
    
      
        
        
      

    
  



    
    
    

    

    

    
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
          
            
          
          
          
        
      
    
      
    
      
        
          
  
          
            
          
  
          
            
              
              
                ARCHIVE
              
            

            
              	
                      
                        

                        
                          Drug Research was published as "Arzneimittelforschung" until 2013. Click here to access the archive.
                        

                       
                      
                    


            

          

        
      
    
      
        
          
            
              Related Journals
            

            
              	
                      
                        

                        
                          Pharmacopsychiatry
                        

                      
                    
	
                      
                        

                        
                          Planta Medica
                        

                      
                    


            

          

        
      
    
      
        
          
            
              Related Books
            

            
              	
                      
                        

                        
                          Chemistry
                        

                      
                    


            

          

        
      
    
      
    
      
    
      
    
      
    
      
    
      
    
  

    
  

  
  
  






  
  

  
    

  
  
    
      
      
    
    
      
      
    
  



    


  

    

    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    

    
    
    

    
      
        
          Subscribe to RSS

          Please copy the URL and add it into your RSS Feed Reader.

          
          https://www.thieme-connect.de/rss/thieme/en/10.1055-s-00023610.xml
        

      

    

    

    

    
      
        [bookmark: saveLink]
      
    

    
      
        
      

      
        
      

      
        
          Share / Bookmark

          Facebook
          X
          Linkedin
          Weibo
        

      

    

    

    

    
      
          
              
          
      
    

    

    

    
      
        
        
          
          
          
        
      
    
  


  
    
      
        
          
            
              Download PDF
            
          
        
      

      
        
          
            
          
        
      

    

  

  

  
  
    
  
  




    
    
Drug Res (Stuttg) 2018; 68(11): 605-614
DOI: 10.1055/s-0044-100374


Original Article



© Georg Thieme Verlag KG Stuttgart · New York
Inhaled Treprostinil-Prodrug Lipid Nanoparticle Formulations Provide Long-Acting Pulmonary Vasodilation


Franziska G. Leifer


1
           
        Insmed Incorporated, Bridgewater, NJ, USA


1
           
        Insmed Incorporated, Bridgewater, NJ, USA


2
           
        IPS Therapeutique Inc., Sherbrooke, QC, Canada

, 


Donna M. Konicek


1
           
        Insmed Incorporated, Bridgewater, NJ, USA


1
           
        Insmed Incorporated, Bridgewater, NJ, USA


2
           
        IPS Therapeutique Inc., Sherbrooke, QC, Canada

, 


Kuan-Ju Chen


1
           
        Insmed Incorporated, Bridgewater, NJ, USA

, 


Adam J. Plaunt


1
           
        Insmed Incorporated, Bridgewater, NJ, USA

, 


Dany Salvail


2
           
        IPS Therapeutique Inc., Sherbrooke, QC, Canada

, 


Charles E. Laurent


2
           
        IPS Therapeutique Inc., Sherbrooke, QC, Canada

, 


Michel R. Corboz


1
           
        Insmed Incorporated, Bridgewater, NJ, USA

, 


Zhili Li


1
           
        Insmed Incorporated, Bridgewater, NJ, USA

, 


Richard W. Chapman


1
           
        Insmed Incorporated, Bridgewater, NJ, USA

, 


Walter R. Perkins


1
           
        Insmed Incorporated, Bridgewater, NJ, USA

, 


Vladimir S. Malinin


1
           
        Insmed Incorporated, Bridgewater, NJ, USA



› Author Affiliations

Further Information


Publication History

received 22 September 2017


accepted  04 January 2018


Publication Date:
23 May 2018 (online)










Also available at[image: ]





	
Abstract

	
Full Text

	
References

	
Supplementary Material




 

[image: SFX Search]

 Buy Article Permissions and Reprints



[image: ]



[bookmark: N10ADF]
Abstract


Treprostinil (TRE), a prostanoid analogue approved in the USA for the treatment of pulmonary arterial hypertension, requires continuous infusion or multiple dosing sessions per day for inhaled and oral routes of administration due to its short half-life. The inhaled drug is known to induce adverse systemic and local effects including headache, nausea, cough, and throat irritation which may be due at least in part to transiently high drug concentrations in the lungs and plasma immediately following administration [1]. To ameliorate these side effects and reduce dosing frequency we designed an inhaled slow-release TRE formulation. TRE was chemically modified to be an alkyl prodrug (TPD) which was then packaged into a lipid nanoparticle (LNP) carrier. Preclinical screening in a rat model of hypoxia-induced pulmonary vasoconstriction led to selection of a 16-carbon alkyl ester derivative of TRE. The TPD-LNP demonstrated approximately 10-fold lower TRE plasma Cmax compared to inhaled TRE solution while maintaining an extended vasodilatory effect. The favorable PK profile is attributed to gradual dissociation of TPD from the LNP and subsequent conversion to TRE. Together, this sustained presentation of TRE to the lungs and plasma is consistent with a once- or twice-daily dosing schedule in the absence of high Cmax-associated adverse events which could provide patients with an improved treprostinil therapy.
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