
 

IX. Conclusion 

This bibliometric study of core papers fundamental to tissue engineering provided an overview 
of the growth of the field, an analysis of NSF’s role in the field, a mapping of co-authorship 
patterns, and an analysis of international patenting.  All three analyses of the growth of the field 
(papers, papers using the term “tissue engineering” and patents) suggest that interest in the area 
began to emerge in the mid-1980s.  The three analyses also agree that growth accelerated 
dramatically in recent years.  Patent analysis of trends in international patenting found in 
addition that most patents are invented in the US and assigned to US companies.  Leading 
institutions include: MIT, Advanced Tissue Sciences, and  Regen Biologics Inc. 

We find that NSF supported about 12% of the papers in the field overall.  However, NSF focused 
its support on basic research and biomaterials and on the leading institutions and authors in the 
field, where it played a larger role. 

The patterns of co-authorship in the field were portrayed in an innovative series of figures, tables 
and maps developed for this study.  These reveal the highly collaborative nature of the work 
undertaken by R Langer and JP Vacanti, with whom most lead authors in the area have worked 
at least once.  Six multi-dimensional maps of the paper-by-paper development of lead authors’ 
work in the area reveal the interweaving of public and private knowledge and the public and 
private sectors in the development of tissue engineering research, and precisely position NSF 
support in relation to this. 


	I. Executive Summary
	II. Introduction
	III. Methodology
	A. Finding core papers fundamental to tissue engineering
	B. Constructing the analysis paper set

	IV. A Few Characteristics of the Paper Set
	V. Use of the Term “Tissue Engineering”
	VI. NSF Funding of Core Papers Fundamental to Tissue Engineering
	A. Institutions
	B. Authors
	C. A Note on Government Interest Patents

	VII. Co-authorship Maps and Tables
	A. Overview of Lead Author Co-authorship Patterns
	B. Patterns of Co-authorship
	C. Maps

	VIII. Analysis of International Patenting
	A. Methodology
	B. Results

	IX. Conclusion
	Appendix 1: Paper Filter used in PubMed (9-10, 2001)
	Appendix 2: Patent Filter used in USPTO System (9/26/01)
	Appendix 3: Patent Database
	Appendix 4: Tables
	Table A - NSF Funding Concentrates in Non-clinical Tissue Engineering Research
	Table B - Institutions and Funding Agencies
	Table C - Authors & Funding Agencies
	Table D - Legend for Overview of Lead Author Co-Authorship (Table E)
	Table E - Overview of Lead Author Co-Authorship Pattern
	Table F.1 - Vacanti & Langer – Pattern of Co-Authorship
	Table F.2 - Mooney DJ – Pattern of Co-Authorship
	Table F.3 - Atala A – Pattern of Co-Authorship
	Table F.4 - Caplan AI & Goldberg VM – Pattern of Co-Authorship
	Table F.5 - Aebischer P – Pattern of Co-Authorship
	Table F.6 - Mikos AG – Pattern of Co-Authorship
	Table F.7 - Yannas IV – Pattern of Co-Authorship
	Table F.8 - Freed LE & Vunjaknovakovic G – Pattern of Co-Authorship
	Table F.9 - Ingber DE – Pattern of Co-Authorship
	Table F.10 - Ma PX – Pattern of Co-Authorship
	Table F.11 - Hollinger JO – Pattern of Co-Authorship
	Table F.12 - Spector M – Pattern of Co-Authorship
	Table F.13 - Winn SR – Pattern of Co-Authorship
	Table F.14 - Reddi AH – Pattern of Co-Authorship
	Table F.15 - Grande DA – Pattern of Co-Authorship
	Table F.16 - Athanasiou KA – Pattern of Co-Authorship
	Table F.17 - Bell E – Pattern of Co-Authorship
	Table F.18 - Green H – Pattern of Co-Authorship
	Table F.19 - Hansbrough JF – Pattern of Co-Authorship
	Table F.20 - Wozney JM – Pattern of Co-Authorship
	Table F.21 - Bruder SP – Pattern of Co-Authorship
	Table F.22 - Galletti PM – Pattern of Co-Authorship
	Table G - Highly Cited Tissue Engineering Patents 1980-2001

	Appendix 5: Figures
	Figure A.1 - JA Hubbell
	Figure A.2 - BD Boyan – Z Schwarz
	Figure A.3 - CT Laurencin – HR Allcock
	Figure A.4 - WM Saltzman
	Figure A.5 - P Ducheyne
	Figure A.6 - RM Nerem




