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BIOGRAPHICAL SKETCH 
 

NAME POSITION TITLE BIRTHDATE 
James F. Hainfeld Principal Investigator                10/20/45 

EDUCATION 
Institution and Location Degree Year Field of Study 
   conferred 
University of Chicago   Postdoctoral Study 
 (Advisors:  A. V. Crewe & T. L. Steck) 
University of Texas at Austin Ph. D. 1974 Chemistry  (Biochemistry) 
 (Thesis advisors:  D. J. DeRosier & L. J. Reed) 
Princeton University B. S. E. 1967 Electrical Engineering 
 
RESEARCH EXPERIENCE AND EMPLOYMENT 
2003-Present Adjunct Professor, Department of Biomedical Engineering,  

State University of New York at Stony Brook 
1990-Present President and Chief Research Scientist, Nanoprobes, Inc. 
1981- 2009      Biophysicist, Biology Department, Brookhaven National Laboratory 
1978-81  Associate Biophysicist, Biology Department, Brookhaven National Laboratory 
1976-78  Assistant Biophysicist, Biology Department, Brookhaven National Laboratory 
1974-76  Research Associate, University of Chicago 
1971         Fellow, National Science Foundation 
1970-71  Teaching assistant, University of Texas, Austin 
 
Committees/Honors:  
2011 Recipient of the Röntgen Prize awarded by the British Institute of Radiology 
2008 Recipient of the Long Island Technology Hall of Fame Patent Award, March 6, 2008 
2002 – 2005,  Editorial Board – Journal of Histochemistry and Cytochemistry 
1998-2003 Nationally elected Council Member for The Histochemical Society 
Brookhaven National Lab Lecture Committee   Biology Dept Representative (completed) 
Brookhaven Natl Lab Microcomputer Club (BERA Activity)   Founder/President (completed)  
2003 – Present, NIH Study Section, Microscopic Imaging,  ZRG1 MI 
Ad Hoc reviewer NIH Study section: Radiation Research, ZRG1 RAD 
Ad Hoc reviewer NIH Study section: Molecular & Cellular Biophysics, BBCA 
Ad Hoc reviewer NIH Study section: Special Reviews (SR BST, ZRG1 BST) 
Ad Hoc reviewer NIH Study section: NCI Small Business Innovation Research Contract 
proposals 
Ad Hoc reviewer NIH Study section: Gene and Drug Delivery Systems (GDD) 
Ad Hoc reviewer NIH other study sections 
Ad Hoc reviewer for DOE 

SELECTED PUBLICATIONS 
1. Huang, HS and Hainfeld, JF.  Intravenous magnetic nanoparticle cancer hyperthermia.  

International Journal of Nanomedicine July 2013 Volume 2013:8 Pages 2521 – 2532. 

2. Hainfeld, J.F., O’Connor, M.J., Lin, P.P., Smilowitz, H.M. 2012. Cancer Therapy with 
wIRA and Gold Nanoparticles. In: Water-Filtered Infrared-A Radiation: From Basic 
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Principles to Clinical Applications. D. Bickes-Kelleher, H-W. Muller, P. Paupel (eds). 
Wissenschaftliche Verlagsgesellschaft, Stuttgart. Manuscript Submitted. In Press. 

3. Hainfeld JF, Smilowitz HM, O'Connor MJ, Dilmanian FA, Slatkin DN. Gold 
nanoparticle imaging and radiotherapy of brain tumors in mice.  Nanomedicine (Lond). 
2012 Dec 24. [Epub ahead of print] PMID: 23265347. 

4. Powell RD, Hainfeld JF.  Preparation and high-resolution microscopy of gold cluster 
labeled nucleic acid conjugates and nanodevices.  Micron. 2011 Feb;42(2):163-74. Epub 
2010 Sep 8.  PMID: 20869258. 

5. Ackerson CJ, Powell RD, Hainfeld JF.  Site-specific biomolecule labeling with gold 
clusters.  Methods Enzymol. 2010;481:195-230.  PMID: 20887859. 

6. Hainfeld JF, O'Connor MJ, Dilmanian FA, Slatkin DN, Adams DJ, Smilowitz HM.  
Micro-CT enables microlocalisation and quantification of Her2-targeted gold 
nanoparticles within tumour regions.  Br J Radiol. 2011 Jun;84(1002):526-33. PMID: 
21081567. 

7. W Liu, D Mitra, V Joshi, R Powell, J Hainfeld, J Serrano-Velez, E Rosa-Molinar, I Torres-
Vasquez, E Rosa-Molinar and P Takvorian (2011). EnzMet for Versatile, Highly 
Sensitive Light and Electron Microscopy Staining. Microscopy and Microanalysis, 17 
(Suppl. 2) , pp 116-117. doi:10.1017/S1431927611001450. 

8. Joshi, V, M Jain, F Furuya, R Powell, J Hainfeld, M Llaguno and D Hilgemann (2011). 
HaloTag® Protein-Mediated Live Cell Imaging with Bigger FluoroNanogold™. 
Microscopy and Microanalysis, 17 (Suppl. 2) , pp 150-151. 
doi:10.1017/S1431927611001620. 

9. V Joshi, M Jain, F Furuya, R Powell, J Hainfeld, J Nelson, C Jacobsen, J Quinn and A 
Neiman (2011). Combined Texas Red and 1.8 nm FluoroNanohold™ for Multimodal 
Imaging. Microscopy and Microanalysis, 17 (Suppl. 2) , pp 152-153. 
doi:10.1017/S1431927611001632. 

10. Hainfeld JF, Dilmanian FA, Zhong Z, Slatkin DN, Kalef-Ezra JA, Smilowitz HM. Gold 
nanoparticles enhance the radiation therapy of a murine squamous cell carcinoma. Phys 
Med Biol. 2010;55:3045-3059. 

11. Dubendorff, JW, E Lymar, FR Furuya and JF Hainfeld (2010). Gold Labeling of Protein 
Fusion Tags for EM. Microscopy and Microanalysis, 16 (Suppl. 2) , pp 866-867. 
doi:10.1017/S1431927610061465. 

12. Joshi, VN, D Mitra, MD England, FR Furuya, RD Powell and JF Hainfeld (2010). Large 
Covalently Linked Fluorescent and Gold Nanoparticle Immunoprobes. Microscopy and 
Microanalysis, 16 (Suppl. 2) , pp 966-967. doi:10.1017/S1431927610061969. 

13. Wall Joseph S.; Simon Martha N.; Hainfeld James F.  History of the STEM at 
Brookhaven National Laboratory, Hawkes, PW, Advances In Imaging And Electron 
Physics, Vol 159: Cold Field Emission And The Scanning Transmission Electron 
Microscope  Advances in Imaging and Electron Physics   Volume: 159   Pages: 101-121   
DOI: 10.1016/S1076-5670(09)59003-9,  2009 
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14. Hainfeld, J.F., Slatkin, D.N., Dilmanian, F.A., Smilowitz, H.M. 2008. Radiotherapy 
Enhancement with Gold Nanoparticles. J. Pharmacy and Pharmacology. 60: 977-985 
(PMID 18644191) Volume 60 #8 is a Special Issue: Radiation Biology – Can New 
Concepts Achieve Better Treatment Outcomes? JPP has informed us that this paper is 
one of the top 25 most downloaded papers in 2008. 

15. Briñas RP, Hu M, Qian L, Lymar ES, Hainfeld JF.  Gold nanoparticle size controlled by 
polymeric Au(I) thiolate precursor size.  J Am Chem Soc. 2008 Jan 23;130(3):975-82. 

16. Hu M, Zhang YB, Qian L, Briñas RP, Kuznetsova L, Hainfeld JF.  Three-dimensional 
structure of human chromatin accessibility complex hCHRAC by electron microscopy.  
J Struct Biol. 2008 Dec;164(3):263-9. 

17. Hu M, Lymar E, Zhang YB, Qian L, Briñas R, Kuznetsova L, Hainfeld J. Three-
dimensional structure of ATP-dependent molecular machine hCHRAC for chromatin 
remodeling.  Microsc Microanal. 2008 Aug;14 Suppl 2:1588-9.  
doi:10.1017/S1431927608081324. 

18. Hu, M., Qian, L., Briñas, R.B., Lymar, E.S, Kuznetsova, L., and Hainfeld, J.F.  "Gold 
nanoparticle-protein arrays improve resolution for cryo-electron microscopy", Journal 
of Structural Biology, 2008 Jan;161(1):83-91. 

19. Minghui Hu, Luping Qian, Raymond P Brifias, Elena S Lymar, and James F Hainfeld,  
Protein Assembly Through Site-specific Interactions with Gold Nanoparticles.  Mater. 
Res. Soc. Symp. Proe. Vol. 951 (2007) Materials Research Society 0951-EIO-IO 

20. Hu, M, L Qian, RP Brinas, ES Lymar, L Kuznetsova and JF Hainfeld (2007). 
Nanoparticle-protein Arrays Improve Protein Structural Analysis in Cryo-electron 
Microscopy. Microscopy and Microanalysis, 13 (Suppl. 02) , pp 416-417. 
doi:10.1017/S1431927607071905. 

21. Powell, RD, VN Joshi, PM Takvorian, A Cali and JF Hainfeld (2007). Correlative 
Enzymatic and Gold Probes for Light and Electron Microscopy. Microscopy and 
Microanalysis, 13 (Suppl. 02) , pp 244-245. doi:10.1017/S143192760707451X. 

22. Powell RD, Pettay JD, Powell WC, Roche PC, Grogan TM, Hainfeld JF, Tubbs RR.  
Metallographic in situ hybridization.  Hum Pathol. 2007 Aug;38(8):1145-59. 

23. Hu M, Qian L, Brinas RP, Lymar ES, Hainfeld JF.   Assembly of Nanoparticle-Protein 
Binding Complexes: From Monomers to Ordered Arrays.  Angew Chem Int Ed Engl. 
2007 Jul 2;46(27):5111-5114.   

24. Hainfeld JF, Slatkin DN, Focella TM, Smilowitz HM.  Gold nanoparticles: a new X-ray 
contrast agent. (2006). Br J Radiol. Mar;79(939):248-53. 

25. Hu, Minghui, Luping Qian, Raymond P Briñas, Elena S Lymar and James F Hainfeld 
(2006). Protein Assembly Through Site-specific Interactions with Gold Nanoparticles. 
MRS Proceedings, 951, 0951-E10-10 doi:10.1557/PROC-0951-E10-10. 

26. Powell, R, V Joshi, A Thelian, W Liu, P Takvorian, A Cali and J Hainfeld (2006). Light 
and Electron Microscopy of Microsporida using Enzyme Metallography. Microscopy 
and Microanalysis, 12 (Suppl. 02) , pp 424-425. doi:10.1017/S1431927606064749. 



PRINCIPAL INVESTIGATOR:  J. F. HAINFELD 
 

Page   
 

4 

27. Powell, RD; Joshi, VN; Hainfeld, JF; et al. Color conversion of enzyme metallographic 
signals: A new ultrasensitive method for chromogenic signal generation.  Modern 
Pathology  Volume: 19   Supplement: 1   Pages: 333A-333A   Meeting Abstract: 1553   
Published: JAN 2006 

28. Reddy, V, E Lymar, M Hu and J F Hainfeld (2005). 5 nm Gold-Ni-NTA Binds His Tags. 
Microscopy and Microanalysis, 11 (Suppl. 02) , pp 1118-1119. 
doi:10.1017/S1431927605507712. 

29. Joshi, V N, A Bhatnagar, R D Powell and J F Hainfeld (2005). Towards Bigger Nanogold: 
Preparation of Covalent 3nm Gold-Fab’ Probes. Microscopy and Microanalysis, 11 
(Suppl. 02) , pp 1176-1177. doi:10.1017/S1431927605508675. 

30. V N Joshi, D Ramamurthy, R D Powell, F R Furuya and J F Hainfeld (2005). High Z 
Metal Carbonyls for Imaging and Microspectroscopy. Microscopy and Microanalysis, 
11 (Suppl. 02) , pp 794-795. doi:10.1017/S1431927605506718. 

31. J. F. Hainfeld*, D. N. Slatkin* , T. M. Focella* and H. M. Smilowitz**, In Vivo Vascular 
Casting. Microscopy and Microanalysis (2005), 11(Suppl. 02): 1216-1217.  
doi:10.1017/S143192760550847X. 

32. Dilmanian FA, Qu Y, Liu S, Cool CD, Gilbert J, Hainfeld JF, Kruse CA, Laterra J, 
Lenihan D, Nawrocky MM, Pappas G, Sze CI, Yuasa T, Zhong N, Zhong Z, McDonald 
JW. X-ray microbeams: Tumor therapy and central nervous system research.  Nucl 
Instrum Methods Phys Res A. 2005 Aug 11;548(1-2):30-37.   

33. Tubbs R, Pettay J, Powell R, Hicks DG, Roche P, Powell W, Grogan T, Hainfeld JF. 
High-Resolution Immunophenotyping of Subcellular Compartments in Tissue 
Microarrays by Enzyme Metallography.  Appl Immunohistochem Mol Morphol. 2005 
Dec;13(4):371-375.   

34. Downs-Kelly E, Pettay J, Hicks D, Skacel M, Yoder B, Rybicki L, Myles J, Sreenan J, 
Roche P, Powell R, Hainfeld J, Grogan T, Tubbs R. Analytical Validation and 
Interobserver Reproducibility of EnzMet GenePro: A Second-Generation Bright-Field 
Metallography Assay for Concomitant Detection of HER2 Gene Status and Protein 
Expression in Invasive Carcinoma of the Breast.  Am J Surg Pathol. 2005 
Nov;29(11):1505-1511. 

35. Moller R, Powell RD, Hainfeld JF, Fritzsche W. Enzymatic control of metal deposition as 
key step for a low-background electrical detection for DNA chips.  Nano Lett. 2005 
Jul;5(7):1475-82.   

36. Tubbs R, Pettay J, Hicks D, Skacel M, Powell R, Grogan T, Hainfeld J.   Novel bright 
field molecular morphology methods for detection of HER2 gene amplification.  J Mol 
Histol. 2004 Aug;35(6):589-94. 

37. F. R. Furuya, V. N. Joshi., J. F. Hainfeld, R. D. Powell, and P. M. Takvorian.  Enzymatic 
Metallography as a Correlative Light and Electron Microscopy Method.  Microsc. 
Microanal., 10, Suppl. 2.  Proceedings of Microscopy and Microanalysis 2004; Anderson, 
I. M.; Price, R.; Hall, E.; Clark, E., and McKernan, S., Eds.; Cambridge University Press, 
New York, NY, 2004, p. 1210CD. or  Microscopy Method. Microscopy and 
Microanalysis, 10 (Suppl. 02) , pp 1210-1211. doi:10.1017/S1431927604886136. 
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38. Mosesson MW, Diorio JP, Hernandez I, Hainfeld JF, Wall JS, Grieninger G. The 
ultrastructure of fibrinogen-420 and the fibrin-420 clot.  Biophys Chem. 2004. 112(2-
3):209-14.   

39. Hainfeld, J.F., Slatkin, D.N., and Smilowitz, H.M. The use of gold nanoparticles to 
enhance radiotherapy in mice.  Phys. Med. Biol. 49 (2004) N309-N315. 

40. Hainfeld, J. F., Powell, R. D., and Hacker, G. W.  Nanoparticle Molecular Labels, in 
Nanobiotechnology, Niemeyer, C. M., and Mirkin, C.A., eds., Wiley-Vch, Germany, pp. 
353-386, 2004. 

41. Dilmanian, F.A., Morris, G.M., Zhong, N., Bacarian, T., Hainfeld, J.F., Kalef-Ezra, J., 
Brewington, L., Tammam, J., and Rosen, E.M. (2003)  Murine EMT-6 carcinoma: high 
therapeutic efficacy of microbeam radiation therapy.  Radiat Res. May;159(5):632-41. 

42. Xiao, Y., Patolsky, F., Katz, E., Hainfeld, J.F., Willner, I. (2003)  “Plugging into 
enzymes”:  Nanowiring of redox enzymes by a gold nanoparticle.  Science. Mar 
21;299(5614):1877-81. 

43. Joshi, V; Powell, R; Furuya, F, Hainfeld JF.  Metal carbonyl clusters as infrared labels for 
biosensing. Abstracts of Papers of The American Chemical Society  Volume: 226   Pages: 
U683-U683   Part: Part 1   Meeting Abstract: 073-CINF   Published: SEP 2003 

44. Tubbs R, Skacel M, Pettay J, Powell R, Myles J, Hicks D, Sreenan J, Roche P, Stoler MH, 
Hainfeld J.   Interobserver interpretative reproducibility of GOLDFISH, a first 
generation gold-facilitated autometallographic bright field in situ hybridization assay 
for HER-2/neu amplification in invasive mammary carcinoma.  Am J Surg Pathol. 2002 
Jul;26(7):908-13. 

45. Tubbs R, Pettay J, Skacel M, Powell R, Stoler M, Roche P, and Hainfeld J (2002) Gold-
facilitated in situ hybridization : a bright-field autometallographic alternative to 
fluorescence in situ hybridization for detection of her-2/neu gene amplification. Am J 
Pathol 160:1589-95. 

46. Liu, Wenqiu, James F. Hainfeld and Richard D. Powell (2002). Combined Alexa-488 and 
Nanogold Antibody Probes. Microscopy and Microanalysis, 8 (Suppl. 02) , pp 1030-
1031. 

47. Hainfeld, J. F., W. Liu, V. Joshi and R. D. Powell (2002). Nickel-NTA-Nanogold Binds 
His-Tagged Proteins. Microscopy and Microanalysis, 8 (Suppl. 02) , pp 832-833. 

48. Mosesson, M.W., Siebenlist, K.R., Hernandez, I., Wall, J.S., and Hainfeld, J.F. (2002) 
Fibrinogen asembly and crosslinking on a fibrin fragment E template.  Thromb. 
Haemost. 87: 651-8. 

49. J. F. Hainfeld, R. N. Eisen,  R. R. Tubbs, and R. D. Powell. Enzymatic Metallography: A 
Simple New Staining Method.  Microsc. Microanal. 8 (Suppl. 2), 2002,  pp.916-917CD.  
Voelkl, E., Piston, D., Gauvin, R., Lockley, A.J., Bailey, G.W., McKernan, S., eds.  Press 
Syndicate of the University of Cambridge, England. 
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50. S. Xiao, F. Liu, A. E. Rosen, J. F. Hainfeld, N. C. Seeman, K. Musier-Forsyth, and R. A. 
Kiehl, (2002)  Assembly of nanoparticle arrays by DNA scaffolding.  J. Nanoparticle 
Research, 4:313-317. 

51. J. F. Hainfeld, R. N. Eisen, R. R. Tubbs, and R. D. Powell,  Enzymatic Metallography: A 
Simple New Staining Method.  Microsc. Microanal., 8, Suppl. 2.  Proceedings of 
Microscopy and Microanalysis 2002; Voekl, E.; Piston, D.; Gauvin, R.; Lockley, A. J.; 
Bailey, G. W., and McKernan, S., Eds.; Cambridge University Press, New York, NY, 
2002, p. 916CD.   or Microscopy and Microanalysis, 8 (Suppl. 02) , pp 916-917. 

52. Hainfeld, J. F.; Furuya, F. R.; Powell, R. D., and Liu, W. DNA Nanowires . Proc. 59th 
Ann. Mtg., Micros. Soc. Amer.; Bailey, G. W.; Price, R. L.; Voelkl, E., and Musselman, I. 
H. (Eds.); Springer-Verlag, New York, NY, 1034-1035 (2001). 

53. Hainfeld, J.F. and Powell, R.D. (2002).  Silver and gold-based autometallography of 
Nanogold. In Gold and Silver Staining: Techniques in Molecular Morphology.  Hacker, 
G.W. and Gu, J. Eds.  CRC Press, Boca Raton, FL.  pp. 29-46. 

54. Powell, R.D. and Hainfeld, J.F.  (2002) Combined fluorescent and gold probes for 
microscopic and morphological investigations. In Gold and Silver Staining: Techniques 
in Molecular Morphology.  Hacker, G.W. and Gu, J. Eds.  pp. 107-118. 

55. Hainfeld, J.F., Powell, R.D., and Furuya, F.R. (2002) Microscopic Uses of Nanogold.  In 
Gold and Silver Staining: Techniques in Molecular Morphology.  Hacker, GW and Gu, J 
Eds. CRC Press, Boca Raton  pp. 85-106. 

56. Traxler KW, Norcum MT, Hainfeld JF, Carlson GM.  (2001)  Direct Visualization of the 
Calmodulin Subunit of Phosphorylase Kinase via Electron Microscopy Following 
Subunit Exchange.  J Struct Biol. 135:231-8. 

57. Linderoth NA, Simon MN, Hainfeld JF, Sastry S. (2001).  Binding of antigenic peptide to 
the ER-resident protein gp96/GRP94 heat shock chaperone occurs in higher order 
complexes: essential role of some aromatic amino acid residues in the peptide-binding 
site.  J Biol Chem. Apr 6;276(14):11049-54.  

58. Wall, J. S.; Simon, M. N.; Hainfeld, J. F. (2000).  The BNL STEM Facility.  Microscopy 
and Microanalysis; Vol 3; Supp/2 277-278. 

59. Hainfeld, J.F., Powell, R.D., Furuya, F.R., and Wall, J.S.  (2000) Gold Cluster Crystals. 
Microscopy and Microanlysis, 6, S2, 326-327. 

60. Hainfeld JF, Robinson JM.   New frontiers in gold labeling. Symposium overview.  J 
Histochem Cytochem. 2000 Apr; 48 (4): 459-60. 

61. Mayer G, Leone RD, Hainfeld JF, Bendayan M.  Introduction of a novel HRP substrate-
nanogold probe for signal amplification in immunocytochemistry.  J Histochem 
Cytochem. 2000 Apr;48(4):461-70. 

62. Hainfeld JF, Powell RD. New frontiers in gold labeling.  J Histochem Cytochem. 2000 
Apr;48(4):471-80. 
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63. Gutierrez, E., Powell, R.D., Hainfeld, J.F., and Takvorian, P.M.  (1999). A covalently 
linked 10 nm gold immunoprobe. Microscopy and Microanalysis. Bailey, G.W., Jerome, 
McKernan, S., Mansfield, J.F., and Price, R.L., eds.  Springer-Verlag, New York, Vol 5, 
pp. 1324-1325. 

64. E. Gutierrez, R.D. Powell, F.R. Furuya, J.F.Hainfeld, T.G. Schaaff, M.N. Shafigullin, P.W. 
Stephens, and R.L. Whetten. Greengold, a giant cluster compound of unusual electronic 
structure.  Eur. Phys. J. D, 9, 647-651 (1999). 

65. Hainfeld, J. F.  (1999) Editorial. J Struct Biol, 127, 93. 

66. Cheng N, Conway JF, Watts NR, Hainfeld JF, Joshi V, Powell RD, Stahl SJ, Wingfield 
PE, Steven AC.   Tetrairidium, a four-atom cluster, is readily visible as a density label in 
three-dimensional cryo-EM maps of proteins at 10-25 A resolution.  J Struct Biol. 
Sep;127(2):169-76 (1999). 

67. Hainfeld, J.F., Liu, Halsey, C.M.R., Freimuth, P., and Powell, R.D.  Ni-NTA-gold 
clusters target his-tagged proteins.    J. Struct. Biol. 127, 185-198 (1999). 

68. Hainfeld, J.F., Furuya, F.R., and Powell, R.D.  Metallosomes.  J. Struct. Biol. 127, 152-160 
(1999). 

69. Hainfeld, J.F., Liu, W., and Barcena, M.  Gold-ATP.  J. Struct. Biol. 127, 120-134 (1999). 

70. Powell, R.D., Halsey, C.M.R., Liu, W., Joshi, V., and Hainfeld, J.F.  Giant Platinum 
Clusters: 2 nm Covalent Metal Cluster Labels.  J. Struct. Biol. 127, 177-184 (1999). 

71. Hainfeld, J.F., Simon, M.N., Powell, R.D.   STEM Specimen Preparation; 
Nanogold/Undecagold Labeling, in Multimedia methods in molecular biology, 
Chapman & Hall, in press. 

72. Freimuth, P., Springer, K., Berard, C., Hainfeld, J., Bewley, M., and Flanagan, J.  
Coxackievirus and adenovirus receptor amino-terminal immunoglobulin V-related 
domain binds adenovirus type 2 and fiber knob from adenovirus type 12.  J. Virol. 73, 
1392-1398 (1999). 

73. Hainfeld, J.F., Powell, R.D., Stein, J.K., Hacker, G.W., Hauser-Kronberger, C., Cheung, 
A.L.M., and Schofer, C. (1999).  Gold-based autometallography.   Microscopy and 
Microanalysis. Bailey, G.W., Jerome, McKernan, S., Mansfield, J.F., and Price, R.L., eds.  
Springer-Verlag, New York, Vol 5, pp. 486-487. 

74. Powell, R.D., Joshi, V.N., Halsey, C.M.R., Hainfeld, J.F., Hacker, G.W., Hauser-
Kronberger, C., Muss, W.H., and Takvorian, P.M.  (1999).  Combined Cy3/Nanogold 
conjugates for immunocytochemistry and in sity hybridization.   Microscopy and 
Microanalysis. Bailey, G.W., Jerome, McKernan, S., Mansfield, J.F., and Price, R.L., eds.  
Springer-Verlag, New York, Vol 5, pp. 478-479.  

75. Wall, J.S., Hainfeld, J.F. and Simon, M.N.  Scanning transmission electron microscopy of 
nuclear structures.  In  Methods in Cell Biology, vol. 53: Nuclear Structure and Function, 
M. Berrios, ed., Academic Press, San Diego, pp. 139-164, 1998. 
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76. Mosesson, M.W., Siebenlist, K.R., Meh, D.A., Hainfeld, J.F., and Wall, J.S. The location 
of the carboxy-terminal region of g chains in fibrinogen and fibrin D domains.   Proc. 
Natl. Acad. Sci. USA 95, 10511-10516 (1998). 

77. Powell, R.D., Halsey, C.M.R.,  Gutierrez, E., Hainfeld, J.F., and Furuya, F.R.  (1998).  
Dual-labeled probes for fluorescence and electron microscopy. Proceedings Microscopy 
and Microanalysis, Bailey, G.W., Alexander, K.B., Jerome, W.G., Bond, M.G., and 
McCarthy, J.J., eds.  Springer-Verlag, New York, pp. 992-993. 

78. Powell, R.D., Halsey, C.M.R., and Hainfeld, J.F.  Combined fluorescent and gold 
immunoprobes: Reagents and methods for correlative light and electron microscopy.  
Micros. Res. Tech. 42, 2-12 (1998). 

79. Zehbe I, Hacker GW, Su H, Hauser-Kronberger C, Hainfeld JF, Tubbs R. Sensitive in 
situ hybridization with catalyzed reporter deposition, streptavidin-Nanogold, and 
silver acetate autometallography: detection of single-copy human papillomavirus. Am J 
Pathol 150, 1553-61 (1997). 

80. Hainfeld, J. F., and Powell, R. D.: Nanogold Technology: New Frontiers in Gold 
Labeling. Cell Vision, 4, 408-432 (1997). 

81. Tracz, E., Dickson, D.W., Hainfeld, J.F., and Ksiezak-Reding, H.  Paired helical filaments 
in corticobasal degeneration: the fine fibrillary structure with NanoVan.  Brain Res. 773, 
33-44 (1997). 

82. Powell, R.D., Halsey, C.M.R., Spector, D.L., Kaurin, S.L., McCann, J. and Hainfeld, J.F.  
(1997).  A covalent fluorescent-gold immunoprobe:  simultaneous detection of a pre-
mRNA splicing factor by light and electron microscopy. J. Histochem. Cytochem. 45, 
947-956. 

83. Hainfeld, J. F., Gregori, L., Simon, M.N., and Goldgaber, D.  (1997).  Nanogold-labeled 
amyloid b protein targets 20S proteasome.  Proceedings Microscopy and Microanalysis, 
Bailey, G.W., Dimlich, R.V.W., Alexander, K.B., McCarthy, J.J., and Pretlow, T.P., eds.  
Springer-Verlag, New York, pp. 44-45. 

84. Gregori, L., Hainfeld, J.F., Simon, M.N., and Goldgaber, D.  (1997).  Binding of amyloid 
beta protein to the 20S proteasome. J. Biol. Chem. 272, 58-62. 

85. Hacker, G. W.; Zehbe, I.; Hainfeld, J.; Sällström, J.; Hauser-Kronberger, C.; Graf, A.-H.; 
Su, H.; Dietze, O., and Bagasra, O; High-Performance Nanogold® In Situ Hybridization 
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PATENTS 
1. 8,323,694 Gold nanoparticles for selective IR heating 
2. 8,033,977 Methods of enhancing radiation effects with metal nanoparticles 
3. 7,951,554 Kit for enzymatic deposition of a metal 
4. 7,906,147 Functional associative coatings for nanoparticles 
5. 7,892,781 Detecting a target using a composite probe comprising a directing agent, a 

  metal nanoparticle and an enzyme 
6. 7,888,060 Method for detecting a target using enzyme directed deposition of   

  elemental metal 
7. 7,746,979 Methods for assisting recovery of damaged brain and spinal cord and  

  treating various diseases using arrays of x-ray microplanar beams 
8. 7,691,598 Method for detecting a target molecule by metal deposition 
9. 7,592,153 Method of reducing metal ions to elemental metal in the vicinity of an  

  oxido-reductase enzyme 
10. 7,530,940 Methods of enhancing radiation effects with metal nanoparticles 
11. 7,367,934 Methods of enhancing radiation effects with metal nanoparticles 
12. 7,364,872 Test methods using enzymatic deposition and alteration of metals 
13. 7,194,063 Methods for implementing microbeam radiation therapy 
14. 7,183,072 Kit for detecting Her-2/neu gene by site-specific metal deposition 
15. 6,955,639 Methods of enhancing radiation effects with metal nanoparticles 
16. 6,818,199 Media and methods for enhanced medical imaging 
17. 6,670,113 Enzymatic deposition and alteration of metals 
18. 6,645,464 Loading metal particles into cell membrane vesicles and metal particular  

  use for imaging and therapy 
19. 6,534,039 Extended organic cobalt and nickel magnetic complexes 
20. 6,521,773 Extended organic cobalt and nickel magnetic complexes 
21. 6,369,206 Metal organothiol particles 
22. 6,121,425 Metal-lipid molecules 
23. 5,690,903 Loading and conjugating cavity biostructures 
24. 5,521,289 Small organometallic probes 
25. 5,443,813 Loading and conjugating cavity biostructures 
26. 5,360,895 Derivatized gold clusters and antibody-gold cluster conjugates 


