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Professional 
Interests 

Optical and electronic technologies for diagnostic, therapeutic, surgical and 
prosthetic applications, primarily in ophthalmology:  
 Electro-Neural interfaces:  

o Photovoltaic Restoration of Sight  
o Electronic Control of Organs 

 Optical imaging and spectroscopy: 
o Interferometric imaging of neural signals 
o Interferometric thermometry   

 Laser-Tissue Interactions:  
o Non-damaging retinal laser therapy  
o Ultrafast laser surgery  

 Retinal plasticity 
 

Education 
1996 - 1998: Postdoctoral fellowship at Picosecond Free Electron Laser Center, Stanford 

University, CA  
1989 - 1995: Ph.D. in Applied Physics (with highest honors), the Hebrew U. of Jerusalem, Israel. 
1979 - 1984: M.Sc. in Physics, State University of Armenia, Yerevan, USSR.  
 
Academic career 
2016 - 2020 Director, Hansen Experimental Physics Laboratory, Stanford University. 
2016 -  Professor by courtesy, Department of Electrical Engineering, Stanford University. 
2014 -  
 
2007 - 2014 
 
2001 - 2007 

Professor, Department of Ophthalmology, School of Medicine, and Hansen 
Experimental Physics Laboratory, Stanford University. 
Associate Professor (Research), Department of Ophthalmology, and Hansen 
Experimental Physics Laboratory, Stanford University. 
Assistant Professor (Research), Department of Ophthalmology, and Hansen 
Experimental Physics Laboratory, Stanford University.  

1998 - 2000 Senior Research Scientist, Department of Ophthalmology and Hansen Experimental 
Physics Laboratory, Stanford University. 

1998  Research Associate, Picosecond Free Electron Laser Center, Stanford University. 
1996 - 1997 
 

Post Doctoral Research Fellow, Hansen Experimental Physics Laboratory, Stanford 
University. 

1994 - 1996 Research Scientist, Laser Center of The Hadassah Hospital, Hebrew University, 
Jerusalem, Israel. 

mailto:palanker@stanford.edu
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1988 - 1994 Research Assistant, Applied Physics Division, The Hebrew University of Jerusalem, 
Israel. 

1984 - 1987 Research Assistant, Institute of Applied Physics, Academy of Sciences, Yerevan, 
USSR. 

Affiliations  
APS - American Physical Society, SPIE - The International Society for Optical Engineering, OSA – 
Optical Society of America, ARVO - Association for Research in Vision and Ophthalmology, AAAS - 
American Association for the Advancement of Science. 
 
Honors and Awards 
2024 Translational Research Award for Restoration of Sight in Age-Related Macular 

Degeneration, by SPIE - International Society for Optics and Photonics. 
2022 ARVO Silver Fellow 
2019 Bartimaeus Award, by the World Congress on Artificial Vision “The Eye and The Chip”. 
2016 Scientific Achievement Award, by the Alcon Research Institute. 
2016 Bressler Prize in Vision Science, by the Lighthouse Guild. 
2014 Translational Research Award for development of Non-damaging Retinal Laser Therapy, 

by SPIE - International Society for Optics and Photonics. 
2004 Pascal Rol award for the best paper on Ophthalmic Technologies Conference, SPIE 

meeting BIOS 2004 (Photonics West 2004). 
2001 Winner of the Collegiate Inventors Competition of the US National Inventors Hall of Fame 

(advisor of D. Fletcher). 
2000 First Place Award in Instrumentation, Pharmaceuticals and Devices, US Vitreous Society. 

Awarded for "New Plasma-based Cutting Instrument for Vitreoretinal Surgery" (with M.S. 
Blumenkranz and S. Sanislo). 

1995 Dr. Shlomiuk award from the board of The Hebrew University of  Jerusalem for 
outstanding Ph.D. Research. 

1992 Wolf Foundation scholarship for outstanding doctoral students. 
1991 Prof. Rabau award of the Israel Society for Fertility Research for the application of the ArF 

excimer laser to In Vitro Fertilization. 
Awards for products 
2018 Galien Prize in research category, France. In recognition of the PRIMA subretinal 

prosthesis for treatment of Age-related Macular Degeneration, with Pixium Vision Inc. 
2012 R&D 100 award for invention and development of the OCT-Guided Femtosecond Laser 

System for Cataract Surgery, with OptiMedica Inc. 
2009 Medical Design Excellence Award for invention and development of the Pulsed Electron 

Avalanche Knife (PEAK), with PEAK Surgical Inc. 
2007 R&D 100 award for invention and development of the Pattern Scanning Laser 

Photocoagulator (PASCAL), with M. Blumenkranz and OptiMedica Inc. 
 
Teaching  
Introduction to Electro-Neural Interfaces (4 units) OPHT207 and NEPR230. 
Basic Science Course in Ophthalmology (lectures on Ophthalmic Lasers, Retinal Prosthetics and 
Optoretinography).  
Augmenting Human Senses: Enhancing Perception with Technology and Bioscience OTOHNS 206 
(lecture related to restoration of sight through biotechnology). 
 

https://explorecourses.stanford.edu/search?view=catalog&filter-coursestatus-Active=on&page=0&catalog=&academicYear=&q=OPHT207&collapse=
https://med.stanford.edu/ophthalmology/education/baoc.html


Technology Transfer 
More 70 issued patents and other inventions have been successfully transferred to industrial 
development and manufacturing. Several technologies are in clinical practice world-wide:  
 Pulsed Electron Avalanche Knife (PEAK PlasmaBlade)  
 Patterned Scanning Laser Photocoagulator (PASCAL)  
 OCT-guided Laser System for Cataract Surgery (Catalys) 
 Neural stimulation for enhanced tear secretion (TrueTear)  

In clinical trials:  
 Photovoltaic Retinal Prosthesis (PRIMA).  

 
Other Experience 
2017 – present  Member of the Hillenkamp Prize award committee, SPIE 
2016 – present  Member of the Bressler Prize award committee, Lighthouse Guild.  
2014 – 2020  Member of the Editorial Board, Scientific Reports (Nature Publishing Group). 
2012 – present  Member of the Editorial Board, Translational Vision Science & Technology. 
2004 – present  Member of the Editorial Board, Expert Review of Medical Devices. 
2009 – present  Member of the Pascal Rol Award Committee, SPIE 
2004 – present  Organizing Committee Member, Ophthalmic Technologies Conference, SPIE. 
2004 – present  NIH Scientific Review Panels. 
2004 – 2011  Department of Veterans Affairs, Scientific Merit Review Advisory Board. 

 
List of publications (in reversed chronological order) 

Book Chapters: 
• Basic Principles of the Femtosecond Laser-Based Tissue Surgery. G. Schuele and D. Palanker; 

Chapter 91 (pp 743–758) in Cataract and Lens Surgery. Springer, Cham. 2023. 
• Retinal Laser Therapy: Biophysical Basis and Applications. D. Palanker, M.S. Blumenkranz; 

Chapter 41 in Ryan's Retina, 7th edition, Editors: SriniVas Sadda, Andrew Schachat, Charles 
Wilkinson, David Hinton, Peter Wiedemann, K. Bailey Freund, David Sarraf (Eds), vol. 1 Elsevier, 
2022.  

• Electronic Retinal Prostheses, Chapter 1.39 in The Senses: A Comprehensive Reference, 2nd 
edition; p. 642-668, Bernd Fritzsch (Ed), Elsevier 2020. 

• Ophthalmic Laser Therapy and Surgery. D. Palanker. Chapter 15 in the Handbook of Laser 
Technology & Applications, 2nd Edition. Ed. Chunlei Guo. CRC Press, 2021. 

• Visual Prosthesis, Optoelectronic Devices. D. Palanker, Chapter in the Encyclopedia of 
Computational Neuroscience, D. Jaeger, R. Jung (Eds.). Springer New York, 2018.  

• Retinal Laser Therapy: Biophysical Basis and Applications. D. Palanker, M.S. Blumenkranz; 
Chapter 41 in RETINA, 6th edition, Schachat, Wilkinson, Hinton, SriniVas, Wiedemann (Eds), vol. 
2, Elsevier, 2018. 

• Non-damaging Photothermal Therapy of the Retina using Endpoint Management. D. Lavinsky , D. 
Palanker. Chapter 37 in: Henriques J, Duarte A, Quintão T. (eds.) LASER Manual in 
Ophthalmology - fundamentals and laser clinical practice. Lisbon: SPILM Portuguese Medical Laser 
Society Publishing;. p.193-6, 2017 

• High Resolution Photovoltaic Subretinal Prosthesis for Restoration of Sight. H. Lorach and D. 
Palanker. Chapter 9 in "Artificial Vision: a Clinical Guide". P. Gabel (Editor). Springer International 
Publishing, 2016. 

https://doi.org/10.1007/978-3-031-05394-8_91
https://link.springer.com/book/10.1007/978-3-031-05394-8
http://web.stanford.edu/%7Epalanker/publications/Chapter_39_Ret_Prostheses_in_Senses_2021.pdf
https://www.sciencedirect.com/referencework/9780128054093/the-senses-a-comprehensive-reference
https://www.routledge.com/Handbook-of-Laser-Technology-and-Applications-Laser-Applications-Medical/Guo/p/book/9780367649173
https://www.routledge.com/Handbook-of-Laser-Technology-and-Applications-Laser-Applications-Medical/Guo/p/book/9780367649173
https://www.springer.com/us/book/9781461466741
https://www.springer.com/us/book/9781461466741
http://www.springer.com/us/book/9783319418742#aboutBook


• Restoring Vision to the Blind: Advancements in Vision Aids for the Visually Impaired. The 
Lasker/IRRF Initiative for Innovation in Vision Science, Chapter 7. F. Werblin and D. Palanker, 
Translational Vision Science and Technology. Vol. 3, No. 7, pp 54-62, 2014 

• Optoelectronic Retinal Prostheses. D. Palanker et.al., Chapter in the Encyclopedia of Computational 
Neuroscience, D. Jaeger, R. Jung (Eds.). Springer, New York, 2014. 

• Photovoltaic Retinal Prosthesis for Restoring Sight to the Blind. D. Palanker, et.al. Chapter 24 in 
Handbook of Bioelectronics: Directly interfacing electronics and biological systems. S. Carrara and 
K. Iniewski (Eds). Cambridge University Press, 2014. 

• Retinal Laser Therapy: Biophysical Basis and Applications. D. Palanker, M.S. Blumenkranz; 
Chapter 39 in RETINA, 5th edition, Ryan, Schachat, Wilkinson, Hinton, Sadda, Wiedemann (Eds), 
vol. 3, Mosby Inc., St. Louis, 2012. 

• Imaging Systems and Image-guided Surgery. S.D. Klyce, D. Palanker, K.H. Edwards, R.R. Krueger. 
Chapter 5 in Textbook of Refractive Laser Assisted Cataract Surgery (ReLACS); by Krueger RR, 
Talamo JH, Lindstrom RL (Eds). Springer, New York, NY, 2012.  

• Delivery of Information and Power to the Implant, Integration of the Electrode Array with the 
Retina, and Safety of Chronic Stimulation. J. Loudin, A. Butterwick, P. Huie, and D. Palanker. , 
Chapter 7 in VISUAL PROSTHETICS: Physiology, Bioengineering, Rehabilitation. G. Dagnelie 
(Editor), Springer 2010. 

• High-Resolution Electronic Retinal Prosthesis: Physical Limitations and Design. D. Palanker, A. 
Vankov, P. Huie, A. Butterwick, I. Chan, M.F. Marmor and M.S. Blumenkranz; Chapter 14 in 
ARTIFICIAL SIGHT: BASIC RESEARCH, BIOMEDICAL ENGINEERING, AND CLINICAL 
ADVANCES; M.S. Humayun, J.D. Weiland, G. Chader, E. Greenbaum (Eds.), Springer Series: 
Biological and Medical Physics, Biomedical Engineering, New York, 2007. 

• Retinal Laser Therapy: Biophysical Basis and Applications, D. Palanker, M.S. Blumenkranz, J.J. 
Weiter; Chapter 22 in RETINA, 4th edition, Ed. S.J. Ryan, vol. 3, Mosby, Inc., St. Louis, MI, 2005. 

Online Teaching Materials: 

• Ophthalmic Laser Therapy: Mechanisms and Applications. Daniel Palanker. Global Optometry 
Resource Platform, Brien Holden Vision Institute. University of New South Wales, Sydney, 
Australia. http://education.brienholdenvision.org. 

• Basics of Lasers and Laser-Tissue Interactions. D. Palanker, Online course on Ophthalmic Lasers. 
American Academy of Ophthalmology.  

 
arXiv, bioRxiv, medRxiv: 

• Accelerated Simulation of Multi-Electrode Arrays Using Sparse and Low-Rank Matrix Techniques.  
Nathan Jensen, Zhijie Charles Chen, Anna Kochnev Goldstein, Daniel Palanker. bioRxiv (August 
2024). 

• Enhancing Prosthetic Vision by Upgrade of a Subretinal Photovoltaic Implant in situ. Mohajeet B. 
Bhuckory, Nicharee Monkongpitukkul, Andrew Shin, Anna Kochnev Goldstein, Nathan Jensen, 
Sarthak V Shah, Davis Pham-Howard, Emma Butt, Roopa Dalal, Ludwig Galambos, Keith 
Mathieson, Theodore Kamins, and Daniel Palanker. bioRxiv (April 19, 2024). 

Refereed Articles: 
1. Light-evoked deformations in rod photoreceptors, pigment epithelium and subretinal space 

revealed by prolonged and multilayered optoretinography. B. Tan, H. Li, Y. Zhuo, L. Han, R. 
Mupparapu, D. Nanni, V.A. Barathi, D. Palanker, L. Schmetterer, T. Ling. Nature Comm. 
15:5156 (2024). 

http://education.brienholdenvision.org/
https://www.aao.org/munnerlyn-laser-surgery-center/basic-laser-properties
https://www.aao.org/munnerlyn-laser-surgery-center/laser-plasmamediated-interactions
https://www.biorxiv.org/content/10.1101/2024.07.29.605687v1
https://www.biorxiv.org/content/10.1101/2024.04.15.589465v1
https://web.stanford.edu/%7Epalanker/publications/ORG_Nat_Comm_2024.pdf
https://web.stanford.edu/%7Epalanker/publications/ORG_Nat_Comm_2024.pdf


2. 3D electronic implants in subretinal space: long-term follow-up in rodents. M. Bhuckory, B.Y. 
Wang, Z.C. Chen, A. Shin, D. Pham-Howard, S. Shah, N. Monkongpitukkul, L. Galambos, T. 
Kamins, K. Mathieson, D. Palanker. Biomaterials 311, 122674 (2024). 

3. Prosthetic Visual Acuity with the PRIMA Subretinal Microchip in Patients with Atrophic Age-
related Macular Degeneration at 4 years follow-up. M.M.K. Muqit, Y. Le Mer, L Olmos de Koo, 
F.G. Holz, J.A. Sahel, D. Palanker PhD. Ophthalmology Science. 7 March 2024, 100510 

4. Three-dimensional electro-neural interfaces electroplated on subretinal prostheses. E. Butt, BY 
Wang, A. Shin, Z.C. Chen, M.B. Bhuckory, S. Shah, L. Galambos, T. Kamins, D. Palanker, K. 
Mathieson J. Neural Eng. 21(1): 016030 (2024). 

5. Subretinal photovoltaic implant PRIMA provides central vision in subjects with geographic 
atrophy due to age-related macular degeneration. JA Sahel, Y Le Mer, FG Holz, JN Martel, LC 
Olmos de Koo, MMK Muqit, D Palanker. touchREVIEWS in Ophthalmology 18(1) (2024).  

6. Cellular migration into a subretinal honeycomb-shaped prosthesis for high-resolution prosthetic 
vision. M.B. Bhuckory, BY Wang, Z.C. Chen, A. Shin, T. Huang, L. Galambos, E. 
Vounotrypidis, K. Mathieson, T. Kamins, D. Palanker. PNAS 120(42): e2307380120 (2023).  

7. Electronic Retinal Prostheses. D. Palanker. Cold Spring Harbor Perspectives in Medicine Feb 
13; a041525 (2023). 

8. Interferometric thermometry of ocular tissues for retinal laser therapy. D. Veysset, Y. Zhuo, J. 
Hattori, M. Bhuckory, and D. Palanker. Biomedical Optics Express 14(1): 37-53 (2023). 

9. Electronic Photoreceptors Enable Prosthetic Vision with Acuity Matching the Natural Resolution 
in Rats. B.Y Wang, Z.C. Chen, M. Bhuckory, T.W. Huang, A. Shin, V. Zuckerman, E. Ho, E. 
Rosenfeld, L. Galambos, T. Kamins, K. Mathieson, D. Palanker. Nature Comm. 13: 6627 (2022). 

10. Photovoltaic implant simulator reveals resolution limits in subretinal prosthesis. Z.C. Chen, B.Y. 
Wang, A. Kochnev Goldstein, E. Butt, K. Mathieson, D. Palanker. J Neural Eng 19 055008 
(2022). 

11. Pixel size limit of the PRIMA implants: from humans to rodents and back. B.Y. Wang, Z. C. 
Chen, M. Bhuckory, A. Kochnev Goldstein, D. Palanker. J Neural Eng 19 055003 (2022). 

12. A Smartphone-Based Near-Vision Testing System: Design, Accuracy, and Reproducibility 
Compared with Standard Clinical Measures. Do Gyun Kim, Aaron D. Webel, Mark S. 
Blumenkranz, Yonguk Kim, Ji Ho Yang, Seung Young Yu, Hyung Woo Kwak, Daniel Palanker, 
Brian Toy, and David Myung. Ophthalmic Surg Lasers Imaging Retina 53:79-84 (2022). 

13. Simultaneous Perception of Prosthetic and Natural Vision in AMD Patients. D. Palanker, Y. Le 
Mer, S. Mohand-Said, J.A. Sahel. Nature Comm. 13(1): 513 (2022). 

14. Interferometric Imaging of the Thermal Expansion for Temperature Control in Retinal Laser 
Therapy. D. Veysset, T. Ling, Y. Zhuo, Biomedical Optics Express 13(2): 728-743 (2022). 

15. Questions About the Role of P3HT Nanoparticles in Retinal Stimulation.  D. Palanker,  E.D. 
Glowacki and D. Ghezzi. Nature Nanotechnology  16: 1330–1332 (2021). 

16. Real-Time Optimization of the Current Steering for Visual Prosthesis. Z.C. Chen, B.Y. Wang, 
D. Palanker Proceedings of the 10th International IEEE/EMBS Conference on Neural 
Engineering (NER) 2020. DOI: 10.1109/NER49283.2021.9441400. 

17. Vertical-junction Photodiodes for Smaller Pixels in Retinal Prostheses. T.W Huang, T.I Kamins, 
Z.C. Chen, B. Wang, M. Bhuckory, L. Galambos, E. Ho, T. Ling, S. Afshar, A. Shin, V. 
Zuckerman, J.S Harris, K. Mathieson, D. Palanker. J. Neural Eng. 18 036015 (2021) 

18. Functional and Structural Effects of Nondamaging Retinal Laser Therapy for Macular 
Telangectasia Type 2: A Randomized Sham-Controlled Clinical Trial. D. Lavinsky, M.O. da 
Silva, A. Chaves, W. Schneider, F. Lavinsky, D. Palanker. Retina 41(3): 487-494 (2021). 

19. Decoding Network-mediated Retinal Response to Electrical Stimulation: Implications for 
Fidelity of Prosthetic Vision. E. Ho, A. Shmakov, D. Palanker. J. Neural Eng. 17 066018 (2020). 
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https://arxiv.org/abs/2012.13467
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http://web.stanford.edu/%7Epalanker/publications/NRT_for_CSCR_2020.pdf
http://web.stanford.edu/%7Epalanker/publications/NRT_for_CSCR_2020.pdf
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20. Mechanisms of Light-induced Deformations in Photoreceptors. K.C. Boyle, Z. Chen, T. Ling, 
V.P. Pandiyan, J. Kuchenbecker, R. Sabesan, D. Palanker. Biophysical Journal 119: 1481–1488 
(2020) 

21. The Optoretinogram Reveals the Primary Steps of Phototransduction in the Living Human Eye. 
V.P. Pandiyan, A.M. Bertelli, J. Kuchenbecker, K.C. Boyle, T. Ling, Z.C. Chen, B.H. Park, A. 
Roorda, D. Palanker, R. Sabesan. Science Advances 6: eabc1124 (2020). 

22. On Optimal Coupling of the ‘Electronic Photoreceptors’ into the Degenerate Retina. P. Werginz, 
B. Wang, Z.C. Chen, and D. Palanker. J. Neural Eng. 17: 045008 (2020). 

23. Harmonic-Balance Circuit Analysis for Electro-Neural Interfaces. Z.C. Chen, B. Wang, D. 
Palanker. J. Neural Eng. 17 035001 (2020). 

24. Local photoreceptor degeneration causes local pathophysiological remodeling of retinal 
neurons B. Denlinger, Z. Helft, M. Telias, H. Lorach, D. Palanker, and R.H. Kramer. JCI 
Insight. 5(2): e132114 (2020). 

25. High-speed interferometric imaging reveals dynamics of neuronal deformation during the action 
potential T. Ling, K.C. Boyle, V. Zuckerman, T. Flores, C. Ramakrishnan, K. Deisseroth, and D. 
Palanker. PNAS 117 (19): 10278–10285 (2020). 

26. Photovoltaic Restoration of Central Vision in Atrophic Age-Related Macular Degeneration. D. 
Palanker, Y. Le Mer, S. Mohand-Said, M.M.K. Muqit, J.A. Sahel. Ophthalmology, 127(8): 1097-
1104 (2020). 

27. Current Distribution on Capacitive Electrode-Electrolyte Interfaces. Z.C. Chen, L. Ryzhik, D. 
Palanker. Phys. Rev. Applied 13, 014004 (2020). 

28. Cortical Interactions between Prosthetic and Natural Vision. T. Arens-Arad, N. Farah, R. 
Lender, A. Moshkovitz, T. Flores, D. Palanker, Y. Mandel. Current Biology 30: 1–7 (2019). 

29. Performance of Complex Visual Tasks using Simulated Prosthetic Vision via Augmented-
Reality Glasses. E. Ho, J. Boffa, D. Palanker. Journal of Vision 19(13): 22, 1–10 ( 2019). 

30. Chronic Electrical Stimulation for Tear Secretion: Lacrimal vs. Anterior Ethmoid Nerve. A.L. 
Kossler, M. Brinton, Z.M. Patel, R. Dalal, C.N. Ta, D. Palanker. The Ocular Surface 17(4): 822-
827 (2019). 

31. Retinal Laser Therapy Preserves Photoreceptors in a Rodent Model of MERTK-Related Retinitis 
Pigmentosa. S. Kang; H. Lorach; M.B. Bhuckory; Yi Quan; R. Dalal; D. Palanker. Translational 
Vision Science & Technology 8(4): 19 (2019). 

32. Characteristics of Prosthetic Vision in Rats with Subretinal Flat and Pillar Electrode Arrays. E. 
Ho, Xin Lei, T. Flores, H. Lorach, T. Huang, L. Galambos, T. Kamins, J. Harris, K. Mathieson 
and D. Palanker. J. Neural Eng. 16(6): 066027 (2019). 

33. Honeycomb-Shaped Electro-Neural Interface Enables Cellular-Scale Pixels in Subretinal 
Prosthesis. T. Flores, T. Huang , M. Bhuckory, E. Ho, Z. Chen, R. Dalal , L. Galambos , T. 
Kamins, K. Mathieson & D. Palanker. Scientific Reports (Nature) 9: 10657 (2019). 

34. Transplantation of Mature Photoreceptors in Rodents With Retinal Degeneration. H. Lorach, S. 
Kang, M. Bhuckory, A. Trouillet, R. Dalal, M. Marmor, D. Palanker. Translational Vision 
Science & Technology 8(3): 30 (2019). 

35. Stem Cell Therapies, Gene-based Therapies, Optogenetics, and Retinal Prosthetics: Current State 
and Implications for the Future. E.H. Wood, P.H. Tang, I. De la Huerta, E. Korot, S. Muscat, D. 
Palanker; G.A. Williams. Retina 39(5):820-835 (2019). 

36. Feasibility of Intraocular Projection for Treatment of Intractable Corneal Opacity. S.Y. Shim; S. 
Gong, M. Rosenblatt, D. Palanker, A. Al-Qahtani, M.G. Sun, Q. Zhou, L. Kanu, F. Chau, C.Q. 
Yu. Cornea: 38 (4): 523–27 (2019). 

37. Full-Field Interferometric Imaging of Propagating Action Potentials. T. Ling, K. C. Boyle, G. 
Goetz, Peng Zhou, Yi Quan, Felix S. Alfonso, Tiffany W. Huang, D. Palanker. Light: Science 
and Applications (Nature) 7(1):107 - (2018). 
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damage  
US 7,238,185  Method and apparatus for plasma-mediated thermo-electrical ablation 
EU 1079754  Method and apparatus for pulsed plasma-mediated electrosurgery in liquid media 

US 7,058,455  Interface for making spatially resolved electrical contact to neural cells in a 
biological neural network  

US 7,047,080  Self-sufficient retinal prosthesis powered by intraocular photovoltaic cells  
US 6,939,378  Microfabricated tissue as a substrate for pigment epithelium transplantation  

US 6,913,605  Microfluidic devices and methods for producing pulsed microfluidic jets in a liquid 
environment  

US 6,780,178  Method and apparatus for plasma-mediated thermo-electrical ablation  
US 6,730,075  Surgical probe for use in liquid media  
US 6,352,535  Method and a device for electro microsurgery in a physiological liquid environment  
US 6,135,998  Method and apparatus for pulsed plasma-mediated electrosurgery in liquid media  
US 6,039,726  Method and apparatus for concentrating laser beams 

US 5,288,288  Method and a device for cold laser microsurgery with highly localized tissue 
removal  

 
Recent Invited Talks (last 5 years): 
Distinguished Speaker Series, UCI Center for Translational Vision Research, Irvine March 2024. 
“Photovoltaic Restoration of Sight in Age-Related Macular Degeneration” 
 
Wainstock Lecture on Ophthalmic Innovation, Kresge Eye Institute, Detroit, MI. January 2023 
“Ophthalmic Optoelectronics: From Imaging to Surgery and Neurostimulation”.  
 
The Amsterdam Institute of Neuroscience, March 2021. 
“Photovoltaic Restoration of Sight in Atrophic Macular Degeneration”. 
 
Center for Neuroengineering and Therapeutics, University of Pennsilvanya, November 2020.  
 “Photovoltaic restoration of sight in Age-Related Macular Degeneration". 
 
Distinguished visiting faculty lecture. Gavin Herbert Eye Institute at UC Irvine, January 2020. 
“Photovoltaic restoration of sight in atrophic AMD and the underlying mechanisms of prosthetic vision" 
 
Invited speaker. Fudan University, Shanghai, and Zhejiang University in Hangzhou, May 2019 
“Photovoltaic Restoration of Sight in Macular Degeneration”. 
Invited speaker. OSA Biophotonics Congress, Tucson, AZ. April 2019 
“Full-Field Interferometric Imaging of Action Potentials”. 
Invited Lecture. Department of Chemistry, University of Chicago, October 2018 
“Photovoltaic Restoration of Sight in Retinal Degeneration”. 
Invited speaker. Macula Today annual meeting. Rome, Italy. October 2018. 
“Photovoltaic Restoration of Sight in Age-Related Macular Degeneration”. 
Invited speaker. Conference on Neural Interfaces. Ramat Gan, Israel, March 2018.  
“Photovoltaic Restoration of Sight in Retinal Degeneration”. 
Keynote Speaker, Afeka Conference on Resoration of Sight. Tel Aviv, Israel, January 2018. 
“Prosthetic Vision Mediated by Subretinal Photovoltaic Arrays”. 
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Distinguished Lecturer on Medical Engineering, Jet Propulsion Laboratory, Pasadena, CA, July 2017 
Invited Lecture: ”Electronic Augmentation of Body Functions: progress in electro-neural interfaces”. 
ETH, Zurich, June 2017. 
Invited Lecture: ”Electro-neural Interfaces in Ophthalmology: from retinal prosthetics to dry eye 
therapy”. 
Winter School of Bioelectronics, Kirchberg, Austria, Mach 2017.  
Invited Tutorial: ”Photovoltaic Restoration of Sight with High Visual Acuity” 
Department of Ophthalmology, University of Munich, Germany. March 2017  
“Photovoltaic Restoration of Sight in Rodents with Retinal Degeneration” 
“Non-Damaging Retinal Laser Therapy: Rational and Applications to the Macula” 
Symposium of the Stanford Center for Mind, Brain, and Computation, 2017 
Invited talk:  “Restoration of sight with subretinal photovoltaic arrays”. 
Vanderbilt Biophotonics Seminar, Nashville, December 2016. 
“Photovoltaic Restoration of Sight in Rodents with Retinal Degeneration” 
Robert and Gerry Ligon Lectureship lecture at Vision Research Center, Kresge Eye Institute, Detroit. 
May 2016 
“Photovoltaic Restoration of Sight in Rodents with Retinal Degeneration” 
“Non-Damaging Retinal Laser Therapy: Rational and Applications to the Macula” 
Annual Meeting of the Israeli Society for Vision and Eye Research. Ramat Gan, March 2016 
Keynote talks: “Non-damaging laser therapy of the macula: mechanisms and applications” 
“Photovoltaic restoration of sight in animals with retinal degeneration”. 
Annual Meeting on Angiogenesis, Exudation and Degeneration. Miami, February 2016. 
Invited Talk: “Non-Damaging Laser Therapy of the Macula: Mechnisms and Applications”  



Research Support 

Current Research Support 
FA9550-24-1-0138   D. Palanker (PI)   06/01/2024 – 05/31/2027 
Air Force Office of Scientific Research 
Title:  Electro-retinal interface with single-cell resolution for restoration of sight 
Development of the high-resolution subretinal prosthesis with microcavities of single-cell size, its 
evaluation ex-vivo, and assessment of prosthetic vision in rats with retinal degeneration.    
 
R01 EY035227   D. Palanker (PI)   09/01/2023– 04/30/2028 
NIH (National Eye Institute) 
Title: Electronic photoreceptors for restoration of sight in retinal degeneration 
Development of the photovoltaic subretinal prosthesis with pixel sizes down to 20µm with pillar 
electrodes and testing its function in rodent models of retinal degeneration.  
 
W81XWH-2210933 (VR210011) D. Palanker (PI)   09/01/2022 - 08/31/2025 
Department of the Army 
Title: Photovoltaic Substitute for the Lost Photoreceptors in Retinal Injury or Degeneration 
The goal: Development and evaluation of the honeycomb-shaped interface with the retina for electrical 
stimulation of the inner retinal neurons. 
 
U01 EY032055 (co-investigator) R. Sabesan (PI)   9/1/2021 – 30/4/2026 
NIH (National Eye Institute) 
Title: Optoretinography 
The goal of this project is to develop phase-resolved optical coherence tomography (pOCT) for optical 
monitoring of the neural activity in the retina in-vivo. 
 
FA9550-20-1-0186   D. Palanker (PI)   09/01/2020 – 08/31/2025 
Air Force Office of Scientific Research 
Title:  Optophysiology: interferometric imaging of intrinsic neural signaling. 
Exploring the mechanisms of electro-mechanical coupling in biological cells and development of the 
interferometric system for non-invasive label-free imaging of the neural signals in-vivo.  

Completed Research Support 
FA9550-19-1-0402   D. Palanker (PI)   09/01/2019 – 08/31/2022 
Air Force Office of Scientific Research 
Title:  High-resolution 3-Dimensional Optoelectronic Neural Interface for Restoration of Sight  
Development of 3-dimensional electro-neural interfaces for stimulation and recording at spatial 
resolution down to single cell level. 
 
1 R01 EY027786 (PI)               07/01/2017– 04/30/2022 
NIH (National Eye Institute)         
Title: “Photovoltaic Subretinal Prosthesis with High Pixel Density” 
Development of the photovoltaic subretinal prosthesis with pixel sizes down to 40um, and testing its 
function in rodent models of retinal degeneration. 
 
W81XWH-19-1-0738 (VR180018) D. Palanker (PI)   09/01/2019 – 08/31/2021 
Title: High-Resolution Retinal Prosthesis for Restoring Sight to Patients Blinded by Retinal Injury or 
Degeneration.  



Development and in-vivo testing of the photovoltaic retinal prosthesis with pixels smaller than 40 um 
for replacement of the photoreceptors lost due to retinal injury or disease.   
 
FA9550-17-1-0237 (PI)             04/01/2017– 03/31/2020 
Air Force Office of Scientific Research     
Title: “Transplantation of Photoreceptors for Restoration of Sight” 
The goal of this project is to transplant sheets of photoreceptors into subretinal space of rats with retinal 
degeneration and study their integration with the host retina. 
 
U01 EY025501 (co-investigator)  A. Roorda (PI)   5/1/2015 – 30/4/2020 
Title: “Interferometric Optophysiology of Human Retina” 
The goal of this project is to develop interferometric system for optical monitoring of neural activity in 
the retina. 
W81XWH-15-1-0009  (DoD)  D. Palanker (PI)  02/01/2015 – 01/31/2018 
Title: “Photovoltaic Retinal Prosthesis for Restoring Sight to Patients Blinded by Retinal Injury or 
Degeneration”.   
This project is focused on verification of biocompatibility and safety of the photovoltaic retinal 
prosthesis for its transfer into clinical testing. It also includes studies of the associated image processing. 
R01 EY018608    D. Palanker (PI)   7/1/2013 – 6/30/2018  
Title: "High Resolution Photovoltaic Retinal Prosthesis".   
The goal of this BRP grant is the development of the high-resolution photovoltaic retinal prosthesis for 
restoration of sight, and testing its performance in animal models of retinal degeneration. 
R01 EY023020    A. Sher (PI)   1/1/2013 – 12/31/2017 
Title: "Restoration of retinal structure and function after selective photocoagulation of photoreceptors".   
Focus of this project is in structural and functional studies of the retinal plasticity following retinal 
injury. In particular, we study rewiring of the photoreceptors shifting into the damage area.  
FA9550-10-10503 (AFOSR)  D. Palanker (PI)   5/1/2014 – 4/30/2017 
Title: “Electronic Control of Hemorrhage in Non-compressible Wounds”.    
The goal of this project is the development and testing of the microstimulator for vasoconstriction of 
arteries and veins in animal models of vascular injury.  
R01 EY023259    D. Palanker (PI)   4/1/2013 – 3/31/2017 
Title: "Electronic Stimulator of Lacrimal Gland".  
The goal of this project is to study response of the lacrimal gland to electrical stimulation of the afferent 
and efferent neurons innervating the lacrimal system, and development of microstimulator for treatment 
of Dry Eye disease. 
 
W81XWH-12–10575 (DoD)  D. Palanker (PI)       10/1/2012 – 3/31/2014 
Title: “Restoration of the Retinal Structure and Function after Injury”.   
The goal of this grant was establishment of the animal models of retinal injury resulting in local 
selective loss of photoreceptors, and assessment of the maximum extent of their migration into the 
lesion. 
R01 EY018608    D. Palanker (PI)      7/1/2009 – 6/30/2013  
Title: "High Resolution Optoelectronic Retinal Prosthesis".   
The goal of this BRP grant was the development of the high-resolution photovoltaic retinal prosthesis 
and testing its performance in-vitro. 



R01 EY12888    D. Palanker (PI)   1/1/2001 – 12/31/2007  
Title: "Pulsed Electron Avalanche Knife for Intraocular Microsurgery".  
Development and in-vivo testing of the Pulsed Electron Avalanche Knife for ocular surgery. 
Air Force Office of Scientific Research. A. Schwettman (PI)  1/1/2003 – 12/31/2010 
Title: “Stanford Picosecond Free Electron Laser Center” 
This grant provided operational support for FEL. Studies were focused on interactions of picosecond 
infrared and visible lasers with biological and polymer materials and applications to imaging and 
ablation. 
RG-03-0042 (Whitaker Foundation)  D. Palanker (PI)   9/1/2003 – 8/31/2006  
Title: “Plasma Scalpel for Microsurgery” 
Development of electrical techniques for tissue dissection and manipulation in microsurgical 
applications. 
 
Bio-X Research Grant, Stanford.  Role: PI     10/1/2008 – 9/31/2010  
Title: "Optoelectronic Retinal Prosthesis"  
Development of the optoelectronic retinal prosthetic system for restoring sight in patients with retinal 
degeneration. 
 
Optobionics Research Grant.  Role: PI     6/1/2006 – 5/31/2007   
Title: "Electronic Retinal Prosthesis"  
Development and testing of the optoelectronic retinal prosthetic system for restoring sight in patients 
with retinal degeneration. 
         
Whitaker Foundation Biomedical Engineering Grant Role: PI 
RG-03-0042.          9/1/2003 – 8/31/2006  
Title: “Plasma Scalpel for Microsurgery” 
Development of the electronic techniques for tissue dissection and manipulation for microsurgical 
applications. 
 
NIH R01 EY12888 Role: PI     1/1/2001 – 12/31/2003 
Title: "Pulsed Electron Avalanche Knife for Intraocular Microsurgery".  
Development and in-vivo testing of the Pulsed Electron Avalanche Knife for ocular surgery. 
 
Bio-X grant: Stanford University Role: PI                                                  1/1/2003 – 7/30/2004   
Title: “Optical Thermometry” 
Development of optical technique for non-invasive monitoring of cellular thermal stress in the retina 
during hyperthermal laser treatments. 
 
Carl Zeiss GmbH Research Grant Role:PI    4/1/2000-3/1/2003 
Title: “Evaluation of Commercial Prototype of PEAK Technology”     
Evaluation of the surgical performance of a commercial prototype of the Pulsed Electron Avalanche 
Knife produced by Carl Zeiss. 
 
Stanford Incentive Fund    Role: PI         1/1/1999 –12/31/1999 
Title: “Electric Alternative to Lasers for Vitreoretinal Surgery”. 
Initial testing phase (pilot study) of the idea of the nanosecond pulsed plasma mediated high voltage 
discharge on microelectrode as a replacement of pulsed lasers in vitreoretinal surgery. 
 
National Science Foundation    Role:  co- PI    DBI-989778 2/1/1999 – 12/31/2002 



Title: “Fast Infrared Imaging with sub-wavelength Resolution using a Transient Near-Field Probe  
Development and study of the tipless near-field infrared microscope for “chemical” imaging of 
biological samples using the mid-infrared part of the spectrum. The near-field probe was generated 
optically by picosecond pulses of visible laser using effect of photo-induced reflectivity in 
semiconductors.  
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