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            A global survey of companies pursuing 'nanomedicine' indicates that nanotechnology is taking root in the drug and medical device industry.
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                    Figure 1: Nanomedicine publications and patents worldwide.[image: ]


Figure 2: Sectorial and country breakdown of nanomedicine publications.[image: ]


Figure 3: Sectorial and country breakdown of nanomedicine patent filings worldwide.[image: ]



                


                
            

            
                References
	European Science Foundation. Nanomedicine. An ESFâ€“European Medical Research Councils (EMRC) Forward Look Report. (European Science Foundation, Strasbourg, 2005).

	European Science and Technology Observatory. Nanobiotechnology in the Medical Sector â€“ Drivers for Development and Possible Impacts (Institute for Prospective Technological Studies, October 2006).

	Duncan, R. Nanomedicines in action. Pharm. J. 273, 485â€“488 (2004).

                    Google ScholarÂ 
                

	Royal Society & Royal Academy of Engineering. Nanoscience and Nanotechnologies: Opportunities and Uncertainties (Royal Society, London, 2004).

	Sato, M. & Webster, T.J. Nanobiotechnology: implications for the future of nanotechnology in orthopedic applications. Expert Rev. Med. Devices 1, 105â€“114 (2004).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	European Commission. Nanosciences and Nanotechnologies: An Action Plan for Europe 2005â€“2009 COM (European Commission, Brussels, 2005). http://cordis.europa.eu/nanotechnology/actionplan.

	Allen, T.M. & Cullis, P.R. Drug delivery systems: entering the mainstream. Science 303, 1818â€“1822 (2004).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Duncan, R. Polymer therapeutics into the 21st Century, in Controlled Drug Delivery. ACS Symposium Series, vol. 752 (eds. Park, K. & Mrsny, R.J.) 350â€“363 (American Chemical Society, Washington, DC, 2000).
BookÂ 
    
                    Google ScholarÂ 
                

	Maurer, N., Fenske, D.B. & Cullis P.R. Developments in liposomal drug delivery systems. Expert Opin. Biol. Ther. 1, 923â€“947 (2001).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
Data presented were largely derived from the European Science and Technology Observation network (ESTO) study Nanobiotechnology in the Medical Sectorâ€”Drivers for Development and Possible Impacts funded by the European Commission through ESTO. We are grateful to our anonymous interviewees who all gave generously of their time. We thank Yves Verbandt at the European Patent Office for the extensive analysis of the nanomedicine patent data. Thanks also to Jascha Knoche for preparing the figures.


Author information
Authors and Affiliations
	VDI Technologiezentrum GmbH, The Association of German Engineers, Graf-Recke-Strasse 84, DÃ¼sseldorf, 40239, Germany
Volker WagnerÂ &Â Axel Zweck

	European Patent Office, Patentlaan 2, 2288 EE Rijswijk, The Netherlands
Anwyn Dullaart

	European Commission, Joint Research Centre, Institute for Prospective Technological Studies, Edificio Expo, Inca Garcilaso, Seville, E-41092, Spain
Anne-Katrin Bock


Authors	Volker WagnerView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Anwyn DullaartView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Anne-Katrin BockView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Axel ZweckView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Supplementary information

Supplementary Methods (DOC 47 kb)




Rights and permissions
Reprints and permissions


About this article
Cite this article
Wagner, V., Dullaart, A., Bock, AK. et al. The emerging nanomedicine landscape.
                    Nat Biotechnol 24, 1211â€“1217 (2006). https://doi.org/10.1038/nbt1006-1211
Download citation
	Issue Date: October 2006

	DOI: https://doi.org/10.1038/nbt1006-1211


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Investigating hybrid nanoparticles for drug delivery in multi-stenosed catheterized arteries under magnetic field effects
                                    
                                

                            
                                
                                    	Azad Hussain
	Muhammad Naveel Riaz Dar
	Yanshuo Han


                                
                                Scientific Reports (2024)

                            
	
                            
                                
                                    
                                        Anti-cancer Activity of Biogenic Nat-ZnO Nanoparticles Synthesized Using Nyctanthes arbor-tristis (Nat) Flower Extract
                                    
                                

                            
                                
                                    	Siva Chander Chabattula
	Piyush Kumar Gupta
	Rama Shanker Verma


                                
                                Applied Biochemistry and Biotechnology (2024)

                            
	
                            
                                
                                    
                                        Intraocular nano-microscale drug delivery systems for glaucoma treatment: design strategies and recent progress
                                    
                                

                            
                                
                                    	Yuening Shen
	Jianguo Sun
	Xinghuai Sun


                                
                                Journal of Nanobiotechnology (2023)

                            
	
                            
                                
                                    
                                        Chemoprevention of bilirubin encephalopathy with a nanoceutical agent
                                    
                                

                            
                                
                                    	Aniruddha Adhikari
	Vinod K. Bhutani
	Samir Kumar Pal


                                
                                Pediatric Research (2023)

                            
	
                            
                                
                                    
                                        Clinical symbiosis of hybrid nanoparticles and induced magnetic field on heat and mass transfer in multiple stenosed artery with erratic thrombosis
                                    
                                

                            
                                
                                    	Azad Hussain
	Muhammad Naveel Riaz Dar
	Rimsha Kanwal


                                
                                Scientific Reports (2023)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Editorial Policies
                                
                            
	
                                
                                    Content Types
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Research Cross-Journal Editorial Team
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    Submission Guidelines
                                
                            
	
                                
                                    For Reviewers
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature Biotechnology (Nat Biotechnol)
                
                
    
    
        ISSN 1546-1696 (online)
    
    


                
    
    
        ISSN 1087-0156 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
