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                        Abstract

                        Subcutaneous (SC) injection is becoming a more common route for the administration of biopharmaceuticals. Currently, there is no reliable in vitro method that can be used to anticipate the in vivo performance of a biopharmaceutical formulation intended for SC injection. Nor is there an animal model that can predict in vivo outcomes such as bioavailability in humans. We address this unmet need by the development of a novel in vitro system, termed Scissor (Subcutaneous Injection Site Simulator). The system models environmental changes that a biopharmaceutical could experience as it transitions from conditions of a drug product formulation to the homeostatic state of the hypodermis following SC injection. Scissor uses a dialysis-based injection chamber, which can incorporate various concentrations and combinations of acellular extracellular matrix (ECM) components that may affect the release of a biopharmaceutical from the SC injection site. This chamber is immersed in a container of a bicarbonate-based physiological buffer that mimics the SC injection site and the infinite sink of the body. Such an arrangement allows for real-time monitoring of the biopharmaceutical within the injection chamber, and can be used to characterize physicochemical changes of the drug and its interactions with ECM components. Movement of a biopharmaceutical from the injection chamber to the infinite sink compartment simulates the drug migration from the injection site and uptake by the blood and/or lymph capillaries. Here, we present an initial evaluation of the Scissor system using the ECM element hyaluronic acid and test formulations of insulin and four different monoclonal antibodies. Our findings suggest that Scissor can provide a tractable method to examine the potential fate of a biopharmaceutical formulation after its SC injection in humans and that this approach may provide a reliable and representative alternative to animal testing for the initial screening of SC formulations.
 
                    

                
                                    
                        Citation

                        
                            Kinnunen, H. M., Sharma, V., Contreras-Rojas, L. R., Yu, Y., Alleman, C., Sreedhara, A., …Mrsny, R. J. (2015). A novel in vitro method to model the fate of subcutaneously administered biopharmaceuticals and associated formulation components. Journal of Controlled Release, 214, 94-102. https://doi.org/10.1016/j.jconrel.2015.07.016
                        

                    

                
                	Journal Article Type	Article
	Acceptance Date	Jul 15, 2015
	Publication Date	Sep 28, 2015
	Deposit Date	Oct 21, 2015
	Publicly Available Date	Apr 9, 2024
	Journal	Journal of Controlled Release
	Print ISSN	0168-3659
	Publisher	Elsevier
	Peer Reviewed	Peer Reviewed
	Volume	214
	Pages	94-102
	DOI	https://doi.org/10.1016/j.jconrel.2015.07.016
	Keywords	Subcutaneous injection, Biopharmaceuticals, In vitro model, Formulation design.


            


            

                
                
                
                
                    
                        Files


                                                            
                                    
                                        
                                            
                                                
                                                    
                                                        Accepted Journal Article
                                                        (962 Kb)
                                                        

                                                        PDF
                                                    


                                                    
                                                        
                                                            
                                                                 Download
                                                            
                                                                                                                            
                                                                     Preview
                                                                
                                                                                                                    

                                                    

                                                    
                                                                                                            
                                                            Publisher Licence URL

                                                            http://creativecommons.org/licenses/by-nc-nd/4.0/
                                                        

                                                    
                                                                                                            
                                                            Copyright Statement

                                                            © 2015 This manuscript version is made available under the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/
                                                        

                                                    
                                                    
                                                                                                    

                                            


                                        
                                    


                                                                            
    

    

        
            

        
    

    
    

                                    
                                                                

                                                                        

                
                
                
                 
                
                
                
                
                
                


                
                
                
                    You might also like


                                            
                            
                                
                                    
                                        
                                            Extrinsic lactose fines improve dry powder inhaler formulation performance of a cohesive batch of budesonide via agglomerate formation and consequential co-deposition
                                         (2015)
                                        

                                        Journal Article
                                    

                                

                            

                        
                                            
                            
                                
                                    
                                        
                                            Defining the critical material attributes of lactose monohydrate in carrier based dry powder inhaler formulations using artificial neural networks
                                         (2014)
                                        

                                        Journal Article
                                    

                                

                            

                        
                                            
                            
                                
                                    
                                        
                                            An investigation into the effect of fine lactose particles on the fluidization behaviour and aerosolization performance of carrier-based dry powder inhaler formulations
                                         (2014)
                                        

                                        Journal Article
                                    

                                

                            

                        
                                            
                            
                                
                                    
                                        
                                            Improving the outcomes of biopharmaceutical delivery via the subcutaneous route by understanding the chemical, physical and physiological properties of the subcutaneous injection site
                                         (2014)
                                        

                                        Journal Article
                                    

                                

                            

                        
                    
                    



                
                Downloadable Citations


                
                                            
                            
                                
                                HTML

                            

                        

                                        
                        
                            
                            BIB

                        

                    

                    
                        
                            
                            RTF

                        

                    

                                    

            


        
    







    
        
            Durham Research Online (DRO) Powered by Worktribe |
            Accessibility
        

    





    

    
        
            About Durham Research Online (DRO)

            
        

        

                            Administrator e-mail: dro.admin@durham.ac.uk

            
            


            This application uses the following open-source libraries:


            


            SheetJS Community Edition

            Apache License Version 2.0 (http://www.apache.org/licenses/)


            


            PDF.js

            Apache License Version 2.0 (http://www.apache.org/licenses/)


            


            Font Awesome

            SIL OFL 1.1 (http://scripts.sil.org/OFL)

            MIT License (http://opensource.org/licenses/mit-license.html)

            CC BY 3.0 ( http://creativecommons.org/licenses/by/3.0/)


            



        
        
            Powered by Worktribe  © 2024

        

    





    

    
        
            Advanced Search

            
        


        

            

                

                Durham Research Online (DRO) ID

                
                    
                        
                    

                


                
                Title

                
                    
                        
                            all of
any of


                        
                    

                    
                        
                    

                


                
                Name

                
                    
                        
                    

                


                
                Year
        
                
                    
                        
                    

                


                
                Keywords

                
                    
                        
                            all of
any of


                        
                    

                    
                        
                    

                


                
                Faculties and Departments
                    
                
                    
                        Academic Office
Accommodation & Commercial Services
Advanced Research Computing
Careers and Enterprise
Colleges
Colleges & Student Experience Division
Computing and Information Services
Department of Accounting
Department of Anthropology
Department of Archaeology
Department of Biosciences
Department of Chemistry
Department of Classics & Ancient History
Department of Computer Science
Department of Earth Sciences
Department of Economics
Department of Engineering
Department of English Studies
Department of Finance
Department of Geography
Department of History
Department of Management and Marketing
Department of Mathematical Sciences
Department of Music
Department of Philosophy
Department of Physics
Department of Psychology
Department of Sociology
Department of Sport and Exercise Sciences
Department of Theology and Religion
Development and Alumni Relations
Durham Centre for Academic Development
Durham Law School
Durham University
Equality, Diversity & Inclusion
Estates and Facilities
Faculty of Arts and Humanities
Faculty of Business
Faculty of Science
Faculty of Social Sciences and Health
Finance
Finance and Procurement Services
Global Engagement
Governance Support Services
HR & OD
International Office
Legal Services
Marketing and Communications
Office of Vice Provost (Research)
PVC Colleges and Student Experience Office
PVC EDI Division
PVC Global Division
Procurement Services
Professional Services
Provost Division
Provost's Office
Recruitment and Admissions
Research & Innovation Services
Research Institutes
School of Education
School of Government & International Affairs
School of Modern Languages and Cultures
Strategic Planning & Insight Office
Strategy Delivery Unit
Student Support & Wellbeing Directorate
University Assurance Service
University Library and Collections
University Secretary
University Secretary's Office
Vice-Chancellor
Vice-Chancellor's Office
Vice-Provost Education Division
Vice-Provost Research Division


                    

                


                
                Type
                    
                
                    
                        Book
Book Chapter
Conference Proceeding
Dataset
Digital Artefact
Exhibition / Performance
Journal Article
Other
Patent
Physical Artefact
Presentation / Conference
Report
Thesis
Working Paper


                    

                


                
                Publication Status
                    
                
                    
                        Submitted
Accepted
In Press
Published
Unpublished


                    

                


                
                Journal or Publication Title

                
                    
                        
                            all of
any of


                        
                    

                    
                        
                    

                


                
                Order the results
                
                
                    
                        
                            By last modified (most recent first)
By last modified (oldest first)
By year (most recent first)
By year (oldest first)
By title


                        

                    

                


            


        
        
            
                
                    Search
                

            

        

    








