
Ultra Light-sheet Macro Photography for Itera�vely Expanded Drosophila Connectome 

Professor Fu-Jen Kao 

 

The ini�a�ve in imaging a hugely expanded Drosophila brain via itera�ve expansion microscopy 
(ExM) will be discussed. Through ExM, 100X expansion of Drosophila brain has been demonstrated 
by enlarging the typically 0.6x0.3x0.2 mm sized brain to 60x30x20 mm, promising electron 
microscopy-like resolu�on (~3 nm) with op�cal microscopy (~300 nm) to resolve the synapse 
connec�on. 

 

The rapid and ultra-large-scale imaging of large �ssue samples will revolu�onize our understanding 
of the rela�onship between biological func�on and structure. Currently, commercially available 
imaging pla�orms, such as SmartSPIM, can acquire images with more than 100 million pixels at a 
data throughput rate of several GB per second (acquisi�on rate ~0.417 mm3 /s with a 4X lens). 
Taking the 100X expanded Drosophila brain as an example, its volume is approximately 15,000 mm3, 
and the expected 3D scanning is es�mated to be approximately 36,000 seconds (~10 hours). As a 
comparison, the imaging speed of a spinning disk confocal microscope is only ~0.0058mm3 /s with a 
10X lens, making it very challenging to image the whole 100X expanded brain. 

 

We es�mate that our ultra Lightsheet-based macro photography pla�orm can achieve a 3D image 
rate of ~4 mm3/s with a 2X lens, an order of magnitude faster than SmartSPIM. 



Curriculum Vitae 
General details 
 

Name Fu-Jen Kao, Ph.D. 

Nationality Taiwan 

Address (work) Institute of Biophotonics Engineering, National Yang Ming 

Chiao Tung University, 155, Sec. 2, Li-Nong Street, Beitou 

District, Taipei 11221, Taiwan 

Telephone number (+886) 2-28267336 

Facsimile number (+886) 2-28235460 

Email: fujenkao@gmail.com; fjkao@ym.edu.tw  

 

 

 

Education 

• Doctor of Philosophy (PhD) in Physics at Cornell University (August, 1993) 

• Master of Science (MA) in Physics at Cornell University (August, 1988) 

• Bachelor of Science (BA) in Physics at the National Taiwan University (June, 1983) 

Academic qualifications 

• Fellow of TPS (The Physical Society of Taiwan) since 2016 

• Fellow of SPIE since 2015 

• Fellow of Royal Microscopy Society since 2005 

• Distinguished Professor, Institute of Biophotonics, National Yang-Ming University (since 

August, 2019) 

• Professor, Institute of Biophotonics, National Yang-Ming University (since August, 2004) 

• Director, Incubation Center, National Yang-Ming University (August, 2010 - July, 2011) 

• Associate Dean, Office of Research and Development, National Yang-Ming University 

(August, 2006 - July, 2011) 

• Director, Institute of Biophotonics, National Yang-Ming University (August, 2004-January, 

2011) 

• Chief of Research and Planning, Office of Research Affair, National Sun Yat-sen University 

(May, 2003 - July, 2004) 

• Professor, Institute of Electro-Optical Engineering, National Sun Yat-sen University (since 

August, 2003) 

• Professor, Department of Physics, National Sun Yat-sen University (August, 2002-July, 2003) 

• Associate Professor, Department of Physics, National Sun Yat-sen University (August, 1993-

July, 2002)   

 

Professional qualifications and services 
1. Associate Editor, IEEE TBME. 

2. 2000 Session co-chair Scanning 2000, San Antonio, USA. 

3. 2000 International committee member, Focus on Microscopy 2000, Shirahama, Japan. 

4. 2000 Program Committee member, SPIE Photonics Taiwan 2000, Taipei, Taiwan. 

5. 2000 Organizer and co-Chair, 2nd Asia Pacific Symposium on Confocal Microscopy and 

Related Technologies (Multidimensional Microscopy 2000), Kaohsiung, Taiwan. 

6. 2001 International committee member, Focus on Microscopy 2001, Amsterdam, Netherlands. 

mailto:fujenkao@gmail.com
mailto:fjkao@ym.edu.tw


7. 2001 International committee member, Multidimensional Microscopy 2001, Melbourne, 

Australia. 

8. 2002 Organizer and co-Chair, Focus on Microscopy 2002, Kaohsiung, Taiwan. 

9. 2002 Organizer and co-Chair, 2nd Japan-Taiwan Nanophotonic Symposium, Osaka 

University, Osaka, Japan 

10. 2004 International committee member and Session Chair, Photonics Asia, Beijing, China. 

11. 2004 The Second Asian and Pacific Rim Symposium on Biophotonics (APBP 2004), Session 

Chair, Taipei, Taiwan. 

12. 2003-2014 International committee member and session chair, Focus on Microscopy. 
13. 2005, 2007, 2008, 2009 Biophotonics at Yang-Ming, Organizer and Chair, Photophore 2009: 

IV International Biophotonics Meeting, National Yang-Ming University, Taipei, Taiwan. 
14. 2005-2016 Board member, The Physics Society of ROC, Taiwan. 
15. 2011-2013 Director of International Affairs and Standing Committee Member of the Physics 

Society of ROC, Taiwan. 
16. 2012-2013 President, Taiwan Local Section of Optical Society of America  
17. Vice President and the Director of International Affairs of the Physics Society of ROC, 

Taiwan (Jan. 2012- Jan. 2014) 

18. President of the Taiwan Physics Society  (Jan. 2014-Jan. 2016) 

19. 2013-2022 Council Member, Association of Asia-Pacific Physical Societies (AAPPS) 

20. Vice President of the Association of Asia-Pacific Physical Societies (2016-2019) 

21. Chair of the CN Yang Award of the Association of Asia-Pacific Physical Societies 

(2018-2021) 

22. Chief Editor, Chinese Journal of Physics (IF:3.957) (2022-2023) 

23. Referee for journal papers in Optics Letter, Optics Express, Applied Physics Letters, Optics 

Communications, Applied Optics, J. of Biomedical Optics, etc. 

 

List of recent publications and work 

1. Book: 1. Fu-Jen Kao, Gerd Kaiser, Ankur Gogoi (Eds.), Advanced Optical Methods for 

Brain Imaging, Springer, 2018. 

ISBN:978-981-10-9019-6 

 

2. Peter Török and Fu-Jen Kao (Eds.), Optical Imaging and Microscopy-Techniques and 

Advanced Systems, Springer, Berlin, 2007. 

ISBN-10: 354069563X  

ISBN-13: 978-3540695639  

 

 

 

2. Hanry Yu, Ping-Chin Cheng, Pao-Chun Lin, and Fu-Jen Kao (Eds.), Multi-modality 

Microscopy, World Scientific Publishing Company, 1st edition (May 8, 2006). 

ISBN-10: 9812565337  

ISBN-13: 978-9812565334 

 

 

 

http://www.amazon.com/exec/obidos/search-handle-url/index=books&field-author-exact=Hanry%20Yu&rank=-relevance%2C%2Bavailability%2C-daterank/104-6083107-2798350
http://www.amazon.com/exec/obidos/search-handle-url/index=books&field-author-exact=Ping-Chin%20Cheng&rank=-relevance%2C%2Bavailability%2C-daterank/104-6083107-2798350
http://www.amazon.com/exec/obidos/search-handle-url/index=books&field-author-exact=Pao-Chun%20Lin&rank=-relevance%2C%2Bavailability%2C-daterank/104-6083107-2798350
http://www.amazon.com/exec/obidos/search-handle-url/index=books&field-author-exact=Fu-Jen%20Kao&rank=-relevance%2C%2Bavailability%2C-daterank/104-6083107-2798350


1. Over 100 SCI Journal Papers (Appendix 1) 

2. Book Chapters (Appendix 2) 

3. 3 Other Referred Journal Papers (Appendix 3) 

4. Over 100 International Conference Presentations and Proceedings (Appendix 4) 

5. 4 US Patent and 17 domestic patents (Appendix 5) 

6. Technical reports and domestic publications (Appendix 6) 

 
Honors and Award 

1. 2002-2020, NSC Grant Fellowship (as a replacement for NSC Class A award) 

2. 1994, 2000, 2001 NSC Class A award (the award is cancelled since 2002 as a policy change 

of NSC) 

3. 1998, Excellence Award on Academic-Industrial Collaboration for “Small Frame Solid State 

Laser”, Ministry of Education. 

4. As an advisor for: 

(1) 2000 International Science Affair, Ting-Fan Wu, Class 4 Award of Intel. 

(2) 2001 Optics and Photonics Taiwan, Division of Optical Engineering, Student Award, 

Jian-Cheng Chen. 

(3) 2002 Annual Meeting of Physics Society of Taiwan, Student Award, Sheng-Chih Shih.  

(4) 2002 Optics and Photonics Taiwan, Division of Optical Engineering, Student Award, 

Jian-Cheng Chen. 

(5) 2002 Optics and Photonics Taiwan, Division of Optical Engineering, Student Award, 

Der-Cheng Yang. 

(6) 2004 Annual Meeting of Mechanics Society of Taiwan, Division of Thermal Fluid 

Dynamics/Energy, the 2nd Place Student Award, Yu-Sheng Jean. 

(7) 2005 Optics and Photonics Taiwan, Division of Optical Engineering, Student Award, Yu-

Chi Liao. 

(8) 2007 Optics and Photonics Taiwan, Division of Optical Engineering, Student Award, Po-

Yen Lin. 

(9) 2009 Annual Meeting of Physics Society of Taiwan, Student Poster Award, Po-Yen Lin. 

(10) 2009 Donahue Wu, National Yang Ming University Graduate Symposium, poster award 

(11) 2010 Po-Yen Lin, International Conference on Optics and Photonics in Taiwan, Best 

student paper awards (oral presentation) 

(12) 2010 Trista Wan , The 15th Joint Biophysics Conference, Poster award 

(13) 2010 Gitanjal Deka, International Conference on Optics and Photonics in Taiwan, Poster 

award 

(14) 2011 Kenny Lin ,Annual Meeting of Physics Society of Taiwan, Poster award 

(15) 2011 Nirmal Mazumder, Asian Biophysics Association Symposium, Travel award 

(16) 2011 Emma Lin, The 16th Biophysics Conference, May18-21, in National Dong Hwa 

University, Hualien, Taiwan 

(17) 2012 Henny Tsai, Annual Meeting of Physics Society of Taiwan, Poster award 

(18) 2012 Shin-Hsien Lee, Annual Meeting of Physics Society of Taiwan, Poster award 

(19) 2012 Po-Yen Lin, Photonics West, Jen Lab Best Poster Award 

(20) 2012 Jerry Hu, Jimmy Lin, Yun-Xiang Lu, Wen-Tse Wang, Chia-Hui Deng, National 

Yang-Ming University Technology & Business Model Creativity Contest, First Prize, 

Wireless Induction Lighting 

(21) 2012 Henry Tsai, Symposium on Single Molecule/Nanoparticle Spectroscopy and 

Imaging, National Chiao-Tung University, Best Poster award 

(22) 2012 Nirmal Mazumder, the 5th Prize in  PicoQuant Application Gallery contest 

 

Exhibition 
1. Fu-Jen Kao and Sheng-Lung Huang, International Photonics Exhibition, International Trade 

Center, Taipei, July 25~28, 1996. 



2. Fu-Jen Kao and Sheng-Lung Huang, The 2nd APEC Technomart, Taipei, January 21~25, 1998. 

3. Fu-Jen Kao and Sheng-Lung Huang, International Photonics Exhibition, International Trade 

Center, Taipei, July 11~14, 1998. 

4. Fu-Jen Kao, Special Exhibition of the 20th Anniversary of National Sun Yat-sen University, 

Two-photon based laser scanning microscopy, 2000. 

5. Sheng-Lung Huang, Fu-Jen Kao, Tze-Sheng Hong, Yi-Chin Ho, and Woodhi Cheng, Special 

Exhibition of the 20th Anniversary of National Sun Yat-sen University, Small Frame Solid 

State Laser, 2000.  

 

Research Projects 

1. NSC projects (Appendix 7) 

2. Excellence Project of Academic, Ministry of Education,  
89-B-FA08-1-4 Southern Taiwan Center of Excellence in Neuroscience (In charge of the Advanced Bio-photonic 

Facilities ), 1999-2003, NT$4,000,000 

3. Technology and Methodology developed (Appendix 8) 

4. Advising over 50 master theses and  

 

Domestic Services 
1. 1999~2002 Topic Lecturer for the Graduate Class of Clinical Medical Institute, Chang Gong 

University. 

2. 1998.3 Chair of “Southern Taiwan Confocal Microscopy Workshop”. 

3. 1998, 2000 Referee for the National High School Science Exhibition. 

4. 2000 Editor of Physics Bi-monthly. 

5. 2000 Referee of the Optical Engineering Society of Taiwan 

6. 2003 Referee for the International Physics Olympia, Taipei.  

7. 1999~2006 Committee member of Optical Engineering Division, Photonics Society of Taiwan. 

8. 2007~2012 Committee member of Biophotonics Division, Photonics Society of Taiwan. 

Teaching Experience 

1. Lecturing courses on “Fundamentals of Optics”, “Fundamentals of Modern Physics”, “Electro-

magnetism”, “Special topics in Photonics”, “Thermal Dynamics”, “Statistical Physics”, “Applied 

Optics”, “Photonics Techniques and Materials”. 

2. Tutorials and laboratory demonstration in ‘Applications of gas, semiconductor and solid state 

lasers in optical science’ 



Appendix 1: SCI Journal Papers 
1. S.K. So, F.-J Kao, and W. Ho, 1988, Summary Abstract:Mechanisms of Laser Interaction with NO adsorbed on 

GaAs(110), J. Vac. Sci. Technol. A6, 1435. 

2. F.-J Kao, D.G. Busch, D. Gomes da Costa, and W. Ho, 1993, Femtosecond versus Nanosecond Surface 

Photochemistry: O2+CO on Pt(111) at 80K, Phys. Rev. Lett. 70, 4098. 

3. F.-J Kao, D.G. Busch, D. Cohen, D. Gomes da Costa, and W. Ho, 1993, Femtosecond Desorption of Molecularly 

Adsorbed Oxygen from Pt(111), Phys. Rev. Lett. 71, 2094. 

4. J. Yu, W.-S Fann, F.J. Kao, D.-Y Yang, and S.-H Lin, 1994, Molecular Orbital Calculations of Electronic Excited 

States in Poly(p-phenylene vinylene), Synthetic Metals 66, 143. 

5. J. Yu, J. H. Hsu, K. R. Chuang, C. L. Chao, S. A. Chen, F. J. Kao, W. S. Fann, and S. H. Lin, 1995, Experimental 

and Theoretical Studies of Absorption and Photoluminescence Excitation Spectra of Poly(p-phenylene vinylene), 

Synthetic Metals, 74, 7. 

6. K. H. Chen, Y.L. Lai, L.C Chen, J.Y. Wu, and F.J.  Kao, 1995, High-temperature Raman study in CVD diamond, 

Thin Solid Films 270 (1-2): 143-147. 

7. J.L. Chern, F.J. Kao, and I.M. Jiang, 1996, Transition between Nonstationary and Stationary Chaos, Phys. Lett. A 

218, p268-274. 

8. S.L. Huang, F.J. Kao, L.R. Liu, and C.S. Hsu, 1997, Frequency-Offset cavity-length control loop in a diode-laser-

pumped and actively mode-locked Nd:YLF laser, Optics Communications 134, p171-174. 

9. S.L. Huang, F.J. Kao, H.S. Hsieh, and C.S. Hsu, 1998, Polarization-dependent periodic pulse oscillation in a diode-

pumped and intracavity-frequency-doubled Nd:YVO4, Applied Optics 37, p2397-2401. 

10. F.J. Kao, S.Y. Chou, S.L. Huang, S.A. Chen, K.R. Chuang, and W.S. Fann, 1998, Imaging photo-induced reaction 

of PPV thin films by a spectrally resolved laser scanning microscope, Jpn. J. Appl. Phys. 37, p4409-4411. 

11. P. Mach, C.C. Huang, T. Stoebe, E.D. Wedell, T. Nguyen, W.H. de Jeu, F. Guittard, J. Naciri, R. Shashidhar, N. 

Clark, I.M. Jiang. F.J. Kao, H. Liu, and H.  Nohira, 1998, Surface tension obtained from various smectic free 

standing films: The molecular origin of surface tension, Langmuir 14, p4330-4341. 

12.  C.F. Kuo, J.J.Wu, P.J. Tsai, F.J. Kao, H.Y. Lei, M.T. Lin, and Y.S. Lin, 1999, Streptococcal pyrogenic exotoxin B 

induces apoptosis and reduces phagocytic activity in U937 cells, Infection and Immunity 67, p126-130.  

13. J.W. Lin, S.L. Huang, and F.J. Kao, 1999, Self-phase modulation and fast switching enhanced pulse generation in 

an actively mode-locked Nd:YLF laser, Optics Communications 161, p37-41. 

14. S.L. Huang, T.Y. Tsui, C.H. Wang, and F.J. Kao, 1999, Timing jitter reduction of a passively Q-switched laser, Jpn. 

J. Appl. Phys. 38, L239-241. 

15. F.J. Kao, M.K. Huang, Y.S. Wang, S.L. Huang, M.K. Lee, and C.K. Sun, 1999, Two-photon Optical Beam Induced 

Current Imaging of InGaN Blue LEDs, Opt. Lett. 24, p1407-1409. 

16. C.K. Sun, J.C. Liang, J.C. Wang, F.J. Kao, S. Keller, M.P. Mack, U. Mishra, and S.P. DenBaars, 2000, Two-

photon absorption study of GaN, Appl. Phys. Lett. 76, p439-441 

17. C.K. Sun, Y.L. Huang, J.C. Liang, J.C. Wang, K.G. Gan, F.J. Kao, S. Keller, M.P. Mack, U. Mishra, and S.P. 

DenBaars, 2000, Large near resonance third order nonlinearity in GaN, Optical and Quantum Electronics, 32, 

p619-640. 

18. F.J. Kao, B.L. Lin, P.C. Cheng, 2000, Time-lapse two-photon fluorescence micro-spectroscopy of a single 

chloroplast, Scanning, 22, No.4, cover. 

19. H.Z. Cheng, P.L. Huang, S.L. Huang, and F.J. Kao, 2000, Reentrant two-mirror ring resonator for generation of a 

single-frequency green laser, Opt. Lett. 25, p542-544.  

20. P.C. Cheng, B.L. Lin, F.J. Kao, M. Gu, M.G. Xu, X. Gan, M.-K Huang, Y.-S. Wang, 2001, Multi-photon 

fluorescence microscopy –the response of plant cells to high intensity illumination, Micron 32, p 661-669. 

21. A.Y.W. Chang, J.Y.H. Chan, F.J. Kao, C.M. Huang, and S. Chan, 2001, Engagement of iNOS at rostral 

ventrolateral medulla during mevinphos intoxication in the rat, J. of Biomedical Science, 8, p475-483. 

22. C.K. Lee, F.J. Kao, S.C. Wang, and C.L. Pan, 2001, Simultaneous observation of second harmonic generation and 

three-photon excited photoluminescence from hybrid vapor phase epitaxy-grown GaN film, Jpn. J. Appl. Phys. 40, 

p6805-6806. 

23. F.J. Kao, Y.M. Wang, J.C. Chen, P.C. Cheng, R.W. Chen and B.L. Lin, 2002, Photobleaching under single photon 

and multi-photon excitation: chloroplasts in protoplasts from Arabidopsis thaliana, Optics Communications 201, 

p85-91. 

24. F.J. Kao, Y.M. Wang, J.C. Chen, P.C. Cheng, R.W. Chen and B.L. Lin, 2002, Micro-spectroscopy of chloroplasts 

in protoplasts from Arabidopsis thaliana under single photon and multi-photon excitation, J. of Luminescence 98, 

p107-114. 

25. F.J. Kao, J.C. Chen, S.C. Shih, A. Wei, S.L. Huang, T.S. Horng, and P. Török, 2002, Optical beam induced current 

microscopy at DC and Radio Frequency, Optics Communications 211, p39-45. 

26. P. Török, and F.J. Kao (corresponding author), 2002, Point spread function reconstruction in high aperture lenses 

focusing ultra-short laser pulses, Optics Communications 213, p99-104. 

27. F.J. Kao, The Use of Optical Parametric Oscillator for Harmonic Generation and Two-photon UV Fluorescence 

Microscopy, 2004, Microscopy Research and Techniques 63, p175-181. (10/62 Biology) 



28. Elena V. Perevedentseva, Artashes V. Karmenyan1, Fu-Jen Kao, Arthur Chiou, 2004, Second Harmonic Generation 

of Biotin and Biotin Ester Microcrystals trapped in Optical Tweezers with a Mode-locked Ti:sapphire Laser, 

Scanning 26 (5): I78-I82 Suppl. 1, SEP-OCT 2004. 

29. Chung-Yuan Mou, Te-Chen Yang, Hong-ping Lin and Fu-Jen Kao (corresponding author), 2004, Visualization of 

Topological Microstructures of Mesoporous Silicate Hollow Sphere with Confocal Microscopy, Jpn. J. Appl. Phys. 

43, p1525-1526. (27/71 Applied Physics). 

30. Xin Hong and Fu-Jen Kao (corresponding author), 2004, Micro-Surface Plasmon Resonance Biosensing Based on 

Gold Nanoparticle Film, Applied Optics 43, p2868-2873. (16/54 Optics) 

31. Sun C, Kuan C, Kao FJ, Wang YM, Chen JC, Chang CC, Shen P, 2004, On the nucleation, growth and 

impingement of plate like a-Zn2SiO4 spherrulites in glaze layer: a confocal and electron microscopic study, 

Materials Science and Engineering A. 379 (1-2): 327-333 AUG 15, 2004. (50/173 Material Science, Multi-

disciplinary) 

32. Jian-Cheng Chen, Chia-Yao Lo, Kuang-Yao Huang, Fu-Jen Kao, Shih-Yu Tu, Sheng-Lung Huang, 2005, 

Fluorescence mapping of oxidation states of Cr ions in YAG crystal fibers, Journal of Crystal Growth 274, p522-

529. 

33.  Stanciu GA, Sandulescu I, Boyer G, Kao FJ, 2005, Investigations on the SiC polytypes by using different 

techniques based on scanning laser microscopy, Scanning 27, p104-104. 

34. Ji JY, Shen P, Chen JC, Kao FJ, Huang SL, Lo CY, 2005, Journal of Crystal Growth 282, p343-352. 

35. Cheng-Chung Chang, Jen-Fei Chu, Fu-Jen Kao, Yi-Chun Chiu, Pei-Jen Lou, Huei-Chin Chen, Ta-Chau Chang, 

2006, Verification of Antiparallel G-Quadruplex Structure in Human Telomeres by Using Two-Photon Excitation 

Fluorescence Lifetime Imaging Microscopy of the 3,6-Bis(1-methyl-4-vinylpyridinium)carbazole Diiodide 

Molecule, Analytical Chemistry, 78, 2810-15. 

36. Jian-Cheng Chen, Kuang-Yao Huang, Cheng-Nan Tsai, Yen-Sheng Lin, Chien-Chih Lai, Geng-Yu Liu, Fu-Jen 

Kao, and Sheng-Lung Huang, 2006, Composition dependence of the micro-spectroscopy of Cr ions in double-clad 

Cr:YAG crystal fiber. J. Appl. Phys. 99, 093113. 

37. Yu-Sheng Chien, Che-Hsin Lin, Fu-Jen Kao, and Cheng-Wen Ko, 2006, A Fully Integrated system for 

Cell/Particle Sorting in a Microfluidic  Device Utilizing an Optical Tweezing and DIP Recognition Approach, 

Materials Science Forum Vols. 505-507, pp. 643-648. 

38. Yu-Sheng Chien, Che-Hsin Lin, Fu-Jen Kao, and Cheng-Wen Ko, 2007, Micro-Flow-Cytometer Integrated with 

Optical Tweezer and DIP Technique for Cell/Particle Sorting and Manipulation, Solid State Phenomena Vols. 121-

123, pp. 1351-1354. 

39. Vladimir Ghukasyan, Yueh-Ying Hsu and Szu-Hao Kung and Fu-Jen Kao*, 2007, Application of fluorescence 

resonance energy transfer resolved by fluorescence lifetime imaging microscopy for the detection of enterovirus 71 

infection in cells, J. Biomedical Optics, Vols. 12, pp.  024016 -23. 

40.  Elric Esposito, Fu-Jen Kao, Gail McConnell, Confocal optical beam induced current microscopy of light-emitting 

diodes with a white-light supercontinuum source, 2007, Applied Physics B, Vols 88, 551-555. 

41. Yueh-Ying Hsu, Yu-Ning Liu, Wenyen Wang, Fu-Jen Kao, and Szu-Hao Kung, 2007, In vivo dynamics of 

enterovirus protease revealed by fluorescence resonance emission transfer (FRET) based on a novel FRET pair, 

Biochemical and Biophysical Research Communications, Vols. 353, pp. 939-945. 

42. Hsin-Ying Lee, Ke-Hao Pan, Chih-Chien Lin, Yun-Chorng Chang, Fu-Jen Kao, Ching-Ting Lee, 2007, Current 

spreading of III-nitride light-emitting diodes using plasma treatment, Journal of Vacuum Science & Technology B: 

Microelectronics and Nanometer Structures, Vols. 25, pp. 1280-1283.  

43. Yu-Fen Chang, Hsiao-Chuan Teng, Sha-Yen Cheng, Chin-Tien Wang, Ph. D.; Chiou Shi-Hwa, Lung-Sen Kao, Fu-

Jen Kao, Arthur Chiou, De-Ming Yang, 2008, Orai1-STIM1 formed Store-Operated Ca2+ Channels (SOCs) as the 

Molecular Components needed for Pb2+ Entry in Living Cells, Toxicology and Applied Pharmacology, 227: 430-

439. (IF: 4.722, P: 4/76) 

44. Jiung-De Lee, Yu-Fen Chang , Fu-Jen Kao, Lung-Sen Kao, Chung-Chih Lin, Ai-Chu Lu, Bai-Chuang Shyu, Shih-

Hwa Chiou, De-Ming Yang, 2008, Detection of the interaction between SNAP25 and rabphilin in neuroendocrine 

PC12 cells using the FLIM/FRET technique. Microsco. Res. Tech. 71: 26-34. (IF: 1.68, P: 5/15) 

45. Hsing-Wen Wang, Vladimir Gukassyan, Chien-Tsun Chen, Yau-Huei Wei, Han-Wen Guo, Jia-Sin Yu, and Fu-Jen 

Kao, 2008, Differentiation of Apoptosis from Necrosis by Dynamic Changes of Reduced Nicotinamide Adenine 

Dinucleotide (NADH) Fluorescence Lifetime in Live Cells, Journal of Biomedical Optics 13, 054011. 

46. Jiung-De Lee, Ping-Chun Huang, Yi-Cheng Lin, Lung-Sen Kao, Chien-Chang Huang, Fu-Jen Kao, Chung-Chih 

Lin, and De-Ming Yang, 2008, In-Depth Fluorescence Lifetime Imaging Analysis Revealing SNAP25A-Rabphilin 

3A Interactions, Microscopy and Microanalysis 14:507-518. (IF: 2.18, P: 2/9) 
47. Han-Wen Guo, Chien-Tsun Chen, Yau-Huei Wei, Oscar K. Lee, Vladimir Gukassyan, Fu-Jen Kao, and Hsing-

Wen Wang, 2008, Reduced nicotinamide adenine dinucleotide fluorescence lifetime separates human mesenchymal 

stem cells from differentiated progenies, Journal of Biomedical Optics 13, 050505. 

48. Yung-Hsiang Yi, Pei-Yun Ho, Tung-Wei Chen, Wen-Jie Lin, Vladimir Gukassyan, Tsung-Heng Tsai, Da-Wei 

Wang, Tien-Shen Lew, Chih-Yung Tang, Szechng J. Lo, Tsung-Yu Chen, Fu-Jen Kao, and Chi-Hung Lin, 2009, 

Membrane targeting and coupling of NHE1/integrin IIb 3/NCX1 by lipid rafts following integrin-ligand 

interactions trigger Ca2+ oscillations, Journal of Biological Chemistry 10, 1024. (IF: 7.385). 

http://www.sciencedirect.com/science/journal/0006291X


49. Vladimir Ghukasyan and Fu-Jen Kao*, 2009, Monitoring Cellular Metabolism with Fluorescence Lifetime of 

Reduced Nicotinamide Adenine Dinucleotide, Journal of Physical Chemistry C (accepted for publications). 

50. TY Tzung, CY Chen, FJ Kao, WC Chen, Infrared irradiation as an adjuvant therapy in recalcitrant alopecia areata, 

Dermatologic surgery 35, p721-3 (2009). (IF: 2.102) 

51. Tien-Yi Tzung, Chia-Yi Yang, Yung-Chang Huang and Fu-Jen Kao, Colorimetry provides a rapid objective 

measurement of de novo hair growth rate in mice, Skin Research and Technology 2009, 15, p459-463. (IF: 1.348) 

52. Tai-Yu Chiu, Hsiao-Chuan Teng, Ping-Chun Huang, Fu-Jen Kao, and De-Ming Yang, Dominant Role of Orai1 

with STIM1 on the Cytosolic Entry and Cytotoxicity of Lead Ions, Toxicological Sciences, 2009, 110, p353-

362.(IF:4.443) 

53. S. C. Pei, T. S. Ho, T. M. Tai, L. M. Lee, J. C. Chen, A. H. Kung, F. J. Kao and S. L. Huang, Drawing of single-

crystal and glass-clad lithium tantalate fibers by the laser-heated pedestal growth method, Journal of Applied 

Crystallography, 2009, 43, p48-52. (IF 4.871) 

54. Kate Hsu, Derek Lin, Tsung-Lin Kuo, Huei-Ning Wan, Nai-Wen Chi, and Fu-Jen Kao, Resolving the Structural-

Functional Interaction Between HIV-1 Vpu and TASK Channels by FLIM/FRET, Biophysical Journal, Volume 96, 

P 175a. 

55. Wen-Jie Lin, Chih-Yung Yang, Ying-Chih Lin, Meng-Chun Tsai, Chu-Wen Yang, Chien-Yi Tung, Pei-Yun Ho, 

Fu-Jen Kao and Chi-Hung Lin, Phafin2 modulates the structure and function of endosomes by a Rab5-dependent 

mechanism, Biochemical and Biophysical Research Communications, 2010, 391, p1043-1048. (IF:2.648) 

56. Vladimir Ghukasyan, Chih-Chun Hsu, Chia-Rung Liu, Fu-Jen Kao* and Tzu-Hao Cheng, Fluorescence lifetime 

dynamics of eGFP in protein aggregates with expanded polyQ, J. Biomedical Optics, J. Biomed. Opt., 2010, 15, 

016008. (IF:2.970) 

57. Ping-Chun Huang, Tai-Yu Chiu, Li-Chun Wang, Hsiao-Chuan Teng, Fu-Jen Kao and De-Ming Yang, 

Visualization of the Orai1 Homodimer and the Functional Coupling of Orai1-STIM1 by Live-Cell Fluorescence 

Lifetime Imaging, Microscopy and Microanalysis, 2010 (accepted) (IF:2.992) 

58. Xin Li, Fu-Jen Kao*, Chien-Chin Chuang, and Sailing He, "Enhancing fluorescence of quantum dots by silica-

coated gold nanorods under one- and two-photon excitation," Opt. Express 18, 11335-11346 (2010) (IF:4.187) 

59. Aaron D. Slepkov, Andrew Ridsdale, Trista Ning, Joe Wang, Adrian F. Pegoraro, Douglas J. Moffatt, John P. 

Pezacki, Fu-Jen Kao and Albert Stolow, Forward-Collected FLIM-CARS Microscopy, J. Biomed. Opt., 2010. 

(IF:2.970)  

60. Tatyana Buryakina, Pin-Tzu Su, Vladimir Gukassyan, Wan-Jr Syu, and Fu-Jen Kao*, “Monitoring cellular 

metabolism of 3T3 upon wild type E. coli infection by mapping NADH with FLIM “, Chinese Opt. Lett. 8, 931-

933 (2010)  

61. Thilo Dellwig, Matthew R. Foreman, and Fu-Jen Kao*, “Coherent Long-distance Signal Detection Using 

Stimulated Emission: a Feasibility Study”, Chinese Journal of Physics 48, 873-884 (2010).  

62. Po-Yen Lin, Hong-Chou Lyu, Chin-Ying Stephen Hsu, Chia-Seng Chang, and Fu-Jen Kao, Imaging carious dental 

tissues with multiphoton fluorescence lifetime imaging microscopy, Biomedical Optics Express 2, pp. 149-158 

(2011). http://www.opticsinfobase.org/boe/abstract.cfm?uri=boe-2-1-149. 

63. R. Hristu, S.G. Stanciu, S.J. Wu,  F.-J. Kao, Optical beam induced current microscopy of photonic quantum ring 

lasers, Appl Phys B, DOI 10.1007/s00340-011-4441-3 (2011) 

64. R. Hristu, S. G. Stanciu, F.-J. Kao and G. A. Stanciu, Two-photon excited photoluminescence of photonic quantum 

ring laser structures Appl Phys B, DOI: 10.1007/s00340-011-4813-8 (2011). 

65. Thilo Dellwig, Po-Yen Lin and Fu-Jen Kao*, Long-distance Fluorescence Lifetime Imaging Using Stimulated 

Emission, J. Biomed. Opt. 17, 011009 (2012).  

 http://dx.doi.org/10.1117/1.JBO.17.1.011009. 

66. Po-Yen Lin, Shin-Shian Lee, Chia-Seng Chang, and Fu-Jen Kao*, Long working distance fluorescence lifetime 

imaging with stimulated emission and electronic time delay, Optics Express, Vol. 20, Issue 10, pp. 11445-11450 

(2012), http://dx.doi.org/10.1364/OE.20.011445 Also selected for the Virtual Journal for Biomedical Optics 

(VJBO), Editor Andrew Dunn and Anthony Durkin, Vol. 7, Iss. 7, June 25, 2012. 

67. Tatyana Yu. Buryakina, Pin-Tzu Su, Wan-Jr Syu, C. Allen Chang, Hsiu-Fang Fan, Fu-Jen Kao*, Metabolism of 

HeLa Cells Revealed through Autofluorescence Lifetime upon Infection with enterohemorrhagic Escherichia coli, 

J. Biomed. Opt., in press (2012). 

68. Nirmal Mazumder, Jianjun Qiu, Matthew R. Foreman, Carlos Macías Romero, Chih-Wei Hu, Han-Ruei Tsai, Peter 

Tӧrӧk, and Fu-Jen Kao*, Polarization-resolved Second Harmonic Generation Microscopy with a four-channel 

Stokes-polarimeter, Optics Express, Vol. 20, Iss. 13, pp. 14090–14099 (2012), 

http://dx.doi.org/10.1364/OE.20.014100 . Also selected for the Virtual Journal for Biomedical Optics (VJBO), 

Editor Andrew Dunn and Anthony Durkin, Vol. 7, Iss. 8, August 2, 2012. 

69. Jianhong Ge, Cuifang Kuang, Shin-Shian Lee, and Fu-Jen Kao*, Fluorescence lifetime imaging with pulsed diode 

laser enabled stimulated emission, Optics Express, Vol. 20, Iss. 27, pp. 28216–28221 (2012). Also selected for the 

Virtual Journal for Biomedical Optics (VJBO), Editor Andrew Dunn and Anthony Durkin, Vol. 8, Iss. 1, February 

4, 2013. 

70. Gitanjal Deka, Wei-Wen Wu, Fu-Jen Kao*, In vivo Wound Healing Diagnosis with Second Harmonic and 

Fluorescence Lifetime Imaging, J. Biomed. Opt. 18(6), 061222, 2013 

http://www.opticsinfobase.org/boe/abstract.cfm?uri=boe-2-1-149
http://link.aip.org/link/doi/10.1117/1.JBO.17.1.011009
javascript:searchAuthor('Lin,%20P')
javascript:searchAuthor('Lee,%20S')
javascript:searchAuthor('Chang,%20C')
javascript:searchAuthor('Kao,%20F')
http://dx.doi.org/10.1364/OE.20.011445
http://dx.doi.org/10.1364/OE.20.014100


71. N. Mazumder, J. Qiu,  M. R. Foreman, C. M. Romero, P. Török, and F.J. Kao, “Stokes vector based polarization 

resolved second harmonic microscopy of starch granules,” Biomed. Opt.  Express 4 (4), 538-547, 2013. 

72. Nirmal Mazumder, Rodney K. Lyn, Ragunath Singaravelu, Andrew Ridsdale, Douglas J. Moffatt, Chih-Wei Hu, 

Han-Ruei Tsai, John McLauchlan, Albert Stolow, Fu-Jen Kao*, John Paul Pezacki, Fluorescence Lifetime Imaging 

of Alterations to Cellular Metabolism by Domain 2 of the Hepatitis C Virus Core Protein, PLoS One 8(6), e66738, 

2013. 

73. Sheng-Fan Wang, Yueh-Ching Chou, Nirmal Mazumder, Fu-Jen Kao, Leslie D. Nagy, F. Peter Guengerich, Cheng 

Huang, Hsin-Chen Lee, Ping-Shan Lai, Yune-Fang Ueng, 7-Ketocholesterol induces P-glycoprotein through 

PI3K/mTOR signaling in hepatoma cells, Biochemical Pharmacology, 86, 548-560, 2013. 

74. I-Te Hsieh, Cheryl Ching-Hsiu Yang, Chun-Yu Chen, Guo-She Lee, Fu-Jen Kao, Kuan-Liang Kuo, Terry Bo-Jau 

Kuo, Uninterrupted Wireless Long-Term Recording of Sleep Patterns and Autonomic Function in Freely Moving 

Rats, J. of Medical and Biological Engineering 33( 1),  79-86, 2013. 

75. Po-Yen Lin, Yi-Cheng Lin, Chia-Seng Chang, Fu-Jen Kao*, Fluorescence Lifetime Imaging Microscopy with 

Subdiffraction-Limited Resolution, Japanese Journal of Applied Physics 52(2), 028004-3, 2013. 

76. Nirmal Mazumder, Chih-Wei Hu, Jianjun Qiu, Matthew R. Foreman, Carlos Macías Romero, Peter Török, and Fu-

Jen Kao*, Revealing molecular structure and orientation with Stokes vector resolved second harmonic generation 

microscopy, Methods, 2013 (http://dx.doi.org/10.1016/j.ymeth.2013.07.019 ). 

77. Kazunori Okano, Ai Matsui, Yasuyo Maezawa, Ping-Yu Hee, Mie Matsubara, Hideaki Yamamoto, Yoichiroh 

Hosokawa, Hiroshi Tsubokawa, Yaw-Kuen Li, Fu-Jen Kao,* and Hiroshi Masuhara, In situ laser micropatterning 

of proteins for dynamically arranging living cells, Lab on a Chip 13 (20), 4078-4086, 2013. 

78. Gitanjal Deka, Kazunori Okano, and Fu-Jen Kao *, Dynamic photo-patterning of cells in situ by Q-switched 

Nd:YVO4 laser, J. Biomed. Opt., 19 (1), 011012, 2014. 

79. Ming-Kuan Lu1, Feng-Chen Chang1, Wen-Zhe Wang1, Chih-Cheng Hsieh2*, and Fu-Jen Kao*, Compact LED 

lighting Ring for Video-Assisted Thoracic Surgery, J. Biomed. Opt. 19(10), 105004 (Oct 07, 2014). 

80. Wei-Hung Su, Cho-Yo Kuo, and Fu-Jen Kao, Three-dimensional trace measurements for fast-moving objects using 

binary-encoded fringe projection techniques,  Applied Optics, Vol. 53, Issue 24, pp. 5283-5289 (2014) 

(http://dx.doi.org/10.1364/AO.53.005283) 

81. Gitanjal Deka, Kazunori Okano,* Hiroshi Masuhara, Yaw-Kuen Li and Fu-Jen Kao*, Metabolic variation of HeLa 

cells migrating on microfabricated cytophilic channels studied by the fluorescence lifetime of NADH, RSC Adv., 

2014,4, 44100-44104 (http://dx.doi.org/10.1039/C4RA06492E) 

82. M. K. Lu, H. Y. Lin, C. C. Hsieh, and Fu-Jen Kao*, Supercontinuum as a light source for miniaturized endoscopes, 

Biomedical Optics Express, Vol. 7, Issue 9, pp. 3335-3344 (2016) (doi: 10.1364/BOE.7.003335) 

83. Guan-Yu Zhuo (卓冠宇), Mei-Yu Chen (陳美瑜), Chao-Yuan Yeh (葉肇元), Chin-Lin Guo (郭青齡) and Fu-Jen 

Kao* (高甫仁), Fast determination of three-dimensional fibril orientation of type-I collagen via macroscopic 

chirality, Appl. Phys. Lett. 110, 023702 (2017) (http://dx.doi.org/10.1063/1.4973885 ) 

84. Nirmal Mazumder, Jianjun Qiu, Fu-Jen Kao, and Alberto Diaspro, Mueller matrix signature in advanced 

fluorescence microscopy imaging, Journal of Optics, Volume 19, Number 2 (2017) (https://doi.org/10.1088/2040-

8986/aa5114 ) 

85. Nirmal Mazumder, Lu Xiang, Jianjun Qiu, and Fu-Jen Kao*, Investigating starch gelatinization through Stokes 

vector resolved second harmonic generation microscopy, Scientific Reports 7, Article Number: 45816 (2017). 

(doi:10.1038/srep45816) 

86. Nirmal Mazumder, Gitanjal Deka, Wei-Wen Wu, Ankur Gogoi, Guan-Yu Zhuo, Fu-Jen Kao*, Polarization 

Resolved Second Harmonic Microscopy, Methods (2017) 

(https://doi.org/10.1016/j.ymeth.2017.06.012) 

87. Kate Hsu, Ting-Ying Lee, Ammasi Periasamy, Fu-Jen Kao, Li-Tzu Li, Chuang-Yu Lin, Hui-Ju Lin and Marie Lin, 

Adaptable interaction between aquaporin-1 and band 3 reveals a potential role of water channel in blood CO2 

transport, The FASEB Journal, Volume 31, (2017). (https://doi.org/10.1096/fj.201601282R) 

88. Nirmal Mazumder, Lu Yun-Xiang, Jianjun Qiu, Fu-Jen Kao, Revealing molecular structure of starch with Stokes-

vector based second harmonic generation microscopy, Journal of Optics, Volume 20 

(2017).  (DOI:10.1007/s12596-017-0419-9) 

89. Mung-Chung Kao (高孟群), Adrian F. Pegoraro, David M. Kingston, Albert Stolow, Wen-Chuan Kuo (郭文娟)，

Patrick H.J. Mercier3, Ankur Gogoi, Fu-Jen Kao(高甫仁)* and Andrew Ridsdale, Direct mineralogical imaging of 

economic ore and rock samples with multi-modal nonlinear optical microscopy, Sci Rep 8, 16917 (2018). 

https://doi.org/10.1038/s41598-018-34779-9 . 

90. Zhan-Yu Chen, Ankur Gogoi, Shiao-Yu Lee, Yuan Tsai-Lin, Po-Wei Yi, Ming-Kuan Lu, Chih-Cheng Hsieh, 

JinChang Ren, Stephen Marshall and Fu-Jen Kao*, Coherent Narrow-Band Light Source for Miniature 

Endoscopes,  IEEE Journal of Selected Topics on Quantum Electronics, Vol 25, Issue 1 (2019) 

(DOI: 10.1109/JSTQE.2018.2836959). 

http://dx.plos.org/10.1371/journal.pone.0066738
http://dx.plos.org/10.1371/journal.pone.0066738
http://www.sciencedirect.com/science/article/pii/S0006295213003778
http://www.sciencedirect.com/science/article/pii/S0006295213003778
http://www.sciencedirect.com/science/article/pii/S0006295213003778
http://www.sciencedirect.com/science/article/pii/S0006295213003778
http://www.sciencedirect.com/science/article/pii/S0006295213003778
http://www.sciencedirect.com/science/article/pii/S0006295213003778
http://www.sciencedirect.com/science/article/pii/S0006295213003778
http://www.sciencedirect.com/science/article/pii/S0006295213003778
http://www.sciencedirect.com/science/article/pii/S0006295213003778
http://www.sciencedirect.com/science/article/pii/S0006295213003778
http://www.sciencedirect.com/science/article/pii/S0006295213003778
http://www.sciencedirect.com/science/article/pii/S0006295213003778
http://www.sciencedirect.com/science/article/pii/S0006295213003778
http://dx.doi.org/10.1016/j.ymeth.2013.07.019
http://dx.doi.org/10.1364/AO.53.005283
http://dx.doi.org/10.1039/C4RA06492E
http://dx.doi.org/10.1364/BOE.7.003335
http://dx.doi.org/10.1063/1.4973885
https://doi.org/10.1088/2040-8986/aa5114
https://doi.org/10.1088/2040-8986/aa5114
https://doi.org/10.1038/srep45816
https://doi.org/10.1016/j.ymeth.2017.06.012
https://doi.org/10.1096/fj.201601282R
https://doi.org/10.1007/s12596-017-0419-9
https://doi.org/10.1038/s41598-018-34779-9


91. Subir Das, Yi-Chih Liang, Shunji Tanaka, Yasuyuki Ozeki, and Fu-Jen Kao*, Synchronized subharmonic 

modulation in stimulated emission microscopy, Optics Express, Vol. 27, Issue 19, pp. 27159-27167 (2019) 

(https://doi.org/10.1364/OE.27.027159) 

92. Julius Tschannerl, Jinchang Ren, Huimin Zhao, Fu-Jen Kao, Stephen Marshall, Peter Yuen, Hyperspectral image 

reconstruction using Multi-colour and Time-multiplexed LED illumination, Optics and Lasers in Engineering, 

Volume 121, October 2019, Pages 352-357 (2019) (https://doi.org/10.1016/j.optlaseng.2019.04.014)  

93. Subir Das, I-Che Chen, Khalil Ur Rehman, Jung-Lung Hsu, Guan-Yu Zhuo, and Fu-Jen Kao*, Background free 

imaging in stimulated emission fluorescence microscopy, Journal of Optics, Volume 21, Number 12. pp.125301 

(2019). (https://doi.org/10.1088/2040-8986/ab4dc2) 

94. Wei-Chung Chen*, Yu-Jen Chen*, Shih-Ting Lin, Wei-Han Hung, Ming-Che Chan, I-Chen Wu, Ming-Tsang Wu, 

Chie-Tong Kuo, Subir Das, Fu-Jen Kao, Guan-Yu Zhuo, Label-free characterization of collagen fibers in cancerous 

esophagus tissues using ratiometric nonlinear optical microscopy, Experimental Biology and Medicine, Volume: 

245 issue: 14, page(s): 1213-1221, 2020. (https://doi.org/10.1177/1535370220934039) 

95. Subir Das, Khalil Ur Rehman, Guan-Yu Zhuo, Fu-Jen Kao*, Spontaneous loss versus stimulation gain in pump-

probe microscopy: a proof of concept demonstration, Journal of Biomedical Optics 25 (3), 036501, 2020. 

96. Khalil Ur Rehman, Subir Das, Yih-Fan Chen, Fu-Jen Kao*, High temporal resolution and polarization resolved 

fluorescence lifetime measurements through stimulated emission, Methods and Applications in Fluorescence 8 (2), 

024008, 2020. 

97. Nirmal Mazumder, Fu-Jen Kao, Stokes polarimetry-based second harmonic generation microscopy for collagen 

and skeletal muscle fiber characterization, Lasers in Medical Science, 1-7, 2020. 

98. Khalil Ur Rehman, Subir Das, Fu-Jen Kao*, High-contrast fluorescence polarization microscopy through 

stimulated emission, Applied Physics Express 14 (2), 022008, 2021. 

99. Che-Lun Hsu, Subir Das, Yen-Hsiang Wu, Fu-Jen Kao*, Spectrally resolved optical beam-induced current imaging 

of ESD induced defects on VCSELs, OSA Continuum 4 (2), 711-719, 2021.  

100. Shuai-Yan Chen, Zhi-Teng Su, Dan-Jae Lin, Ming-Xin Lee, Ming-Che Chan, Subir Das, Fu-Jen Kao*, and Guan-

Yu Zhuo, Optimizing imaging depth of anisotropic scattering tissues with polarization engineered second harmonic 

generation microscopy, Results in Physics, Volume 28, September 2021, 104653. 

101. Subir Das, Yun-Yu Hsu, Ying-Rue Kao, Bao-Yu Hsieh, and Fu-Jen Kao*, Time-resolved imaging of ultrasound 

waveform with synchronized laser illumination, Appl. Phys. Lett. 120, 074102 (2022).  

102. Nirmal Mazumder, Fu-Jen Kao, Krishna Kishore Mahato, and Alex Vitkin, Editorial: Label Free Polarization 

Resolved Optical Microscopy for Biomedical Applications, Front. Phys., 21 March 2022 | 

https://doi.org/10.3389/fphy.2022.880960. 

103. Guan-Yu Zhuo, Soumyabrata Banik, Fu-Jen Kao, Gazi A. Ahmed, Nayan M. Kakoty, Nirmal Mazumder, Ankur 

Gogoi, An insight into optical beam induced current microscopy: Concepts and applications, Microscopy Research 

and Technique, Volume85, Issue11, November 2022, P3495-3513 https://doi.org/10.1002/jemt.24212  

104. Chih-Yao Hu, Chung-Lieh Hung, Yen-Chang Huang, Po-Han Huang, Da-Yo Tseng, Yi-Hsuan Lin, Fang-Ju Sun, 

Fu-Jen Kao, Hung-I Yeh, Yen-Yu Liu, Alcohol patch test with hue-saturation-value model analysis predicts 

ALDH2 genetic polymorphism, Computers in Biology and Medicine, Volume 147, August 2022, 105783.  

https://doi.org/10.1016/j.compbiomed.2022.105783  

 

Appendix 2: Book Chapters 

1. Fu-Jen Kao* , Gitanjal Deka, Nirmal Mazumder, Cellular Autofluorescence Detection Through FLIM/FRET 

Microscopy; The Current Trends of Optics and Photonics, Volume 129 of the series Topics in Applied Physics pp 

471-482, Date: 26 November 2014, Springer (ISBN 978-94-017-9392-6) 

2. PY Lin, J Ge, C Kuang, Fu-Jen Kao*, Fluorescence detection and lifetime imaging with stimulated emission, 

Optical Nanoscopy and Novel Microscopy Techniques, CRC Press, (September 19, 2014) (ISBN-13: 978-

1466586291) 

3. Gitanjal Deka, Shi‐Wei Chu, Fu-Jen Kao*; Skin Wound Healing Revealed by Multimodal Optical Microscopies, 

Microscopy and Analysis, InTech ( ISBN 978-953-51-2579-2) (September, 2016)(DOI:10.5772/64088)  

4. Gogoi A., Liang YC., Keiser G., Kao FJ. (2019) Stimulated Raman Scattering Microscopy for Brain Imaging: 

Basic Principle, Measurements, and Applications. In: Kao FJ., Keiser G., Gogoi A. (eds) Advanced Optical 

Methods for Brain Imaging. Progress in Optical Science and Photonics, vol 5. Springer, Singapore, ISBN 

https://www.osapublishing.org/oe/issue.cfm?volume=27&issue=19
https://doi.org/10.1364/OE.27.027159
https://www.sciencedirect.com/science/journal/01438166
https://www.sciencedirect.com/science/journal/01438166/121/supp/C
https://doi.org/10.1016/j.optlaseng.2019.04.014
https://doi.org/10.3389/fphy.2022.880960
mailto:fjkao@ym.edu.tw
https://DOI:10.5772/64088


978-981-10-9019-6.  

(DOI https://doi.org/10.1007/978-981-10-9020-2_10) 

5. Gogoi A., Keiser G., Kao FJ., Chiang AS. (2019) Multiscale and Multimodal Imaging for Connectomics. In: 

Kao FJ., Keiser G., Gogoi A. (eds) Advanced Optical Methods for Brain Imaging. Progress in Optical Science 

and Photonics, vol 5. Springer, Singapore, ISBN 978-981-10-9019-6 (DOI https://doi.org/10.1007/978-981-

10-9020-2_1)  

Appendix 3: Other Referred Journal Papers 
1. F.J. Kao and J.L. Chern, 1996, Coding Chaos for Information Transmission, IEEE LEOS newsletter, Apr.,p 16-19. 

2. B.L. Lin, F.J. Kao, C.K. Sun, P.C. Cheng, 2000, Multi-photon excited fluorescence and absorption properties of 

maize tissues, Maize Genetics Cooperation Newsletter, Vol. 74, p63-64. (Department of Agronomy and US 

Department of Agriculture, Univ. of Missouri, Columbia, Missouri). 

3. F.J. Kao, Optical Beam Induced Current Microscopy at Radio Frequency, G.I.T. Imaging and Microscopy, p29-31, 

August 2003. 

 

Appendix 4: International Conference Presentations and Proceedings 
1. F.J. Kao, D.G. Busch, and W. Ho, 1991, Femtosecond Two-photon Photoemission from Si(111), APS March 

Meeting, Cincinnati, Ohio, U.S.A. 

2. F.J. Kao, D.G. Busch, D. Gomes da Costa, and W. Ho, 1992, Femtosecond Desorption of Molecular Oxygen from 

Pt(111), 52nd Physical Electronics Conference, Irvine, California, U.S.A. 

3. S. L. Huang, F. J. Kao, W. J. Chen, J. S. Lin, K. C. Lee, P.J. Tsai, J. Y. Lin, 1995.7, Stability of CW and Mode-

locked Operations of an Intracavity Frequency-doubled and Diode-laser-pumped Nd:YLF laser, CLEO/Pacific 

Rim'95, Chiba, Japan.  

4. F.J.Kao, L.J. Chang, K.R. Chuang, and W.S. Fann, 1997.4, Photo-Current Imaging of PPV Thin Film LED with a 

Laser Scanning Microscope, Focus on Multidimensional Microscopy 1997, Buffalo-Niagara Falls, U.S.A. 

5. W.L. Wu, S.L. Huang, and F.J. Kao, Probing of thermal effects in diode laser pumped solid state laser by precision 

optical reflectometer, 1998.5, CLEO, San Francisco, U.S.A. 

6. (Invited Speaker) F.J. Kao, M.K. Huang, S.L. Huang, and C.K. Sun, 1999.4, Two-photon Optical Beam Induced 

Current Imaging of InGaN Blue LEDs, Scanning 99, Chicago, U.S.A. 

7. F.J. Kao, M.K. Huang, S.L. Huang, and C.K. Sun, 1999.4, Two-photon Optical Beam Induced Current Imaging of 

InGaN Blue LEDs, Focus on Microscopy 1999, Heidelberg, Germany 

8. (Invited Speaker) F.J. Kao, 1999. 8, Two-photon Optical Beam Induced Current Imaging of Wide Band-gap LEDs,, 

1st Asia Pacific Symposium on Confocal Microscopy and Related Technologies 1999, Singapore. 

9. F.J. Kao, M.K. Huang, S.L. Huang, and C.K. Sun, 2000.4, Two-photon Micro-spectroscopy of Chloroplasts from 

Arabidopsis thaliana, Focus on Microscopy 2000, Shirahama, Japan 

10. F.J. Kao, M.K. Huang, Y.S. Wang, S.L. Huang, and P.C. Cheng, 2000.4, Second harmonic generation microscopic 

imaging of teeth, Focus on Microscopy 2000, Shirahama, Japan 

11. (Invited Speaker) F.J. Kao, B.L. Lin, and P.C. Cheng, 2000.5, Two-photon Micro-spectroscopy of Chloroplasts 

from Arabidopsis thaliana, Scanning 2000, San Antonio, U.S.A. 

12. B. L. Lin, F. J. Kao, P. C. Cheng and W. Y. Cheng, 2000, The response of maize protoplasts to hi intensity 

illumination in multi-photon fluorescence microscopy, Microscopy and Microanalysis, Vol. 6, Sup 2., p806-807 

13. F. J. Kao, B. L. Lin, P. C. Cheng, 2000, Multi-photon fluorescence micro-spectroscopy of plant tissues, 

Microscopy and Microanalysis, Vol. 6, Sup 2., 808-809. 

14. P.C. Cheng, B.L. Lin, F. J. Kao, C. K. Sun and I. Johnson, 2000, Multi-photon excited fluorescence spectrum of 

common nuclei acid probes. Microscopy and Microanalysis, Vol. 6, Sup 2., p820-821. 

15. P. C. Cheng, C. K. Sun, F. J. Kao, and B. L. Lin,, Nonlinear spectral microscopy—multiphoton FL, SHG, and THG, 

2001.4, Focus on Microscopy 2001, Amsterdam, Netherlands. 

16. F.J. Kao, Y.M. Wang, J.C. Chen, P.C. Cheng, R. W. Chen, and B.L. Lin, Response of chloroplasts in protoplasts 

from Arabidopsis thaliana under single photon and multi-photon excitation, 2001.4, Focus on Microscopy 2001, 

Amsterdam, Netherlands. 

17. P. Török and F.J. Kao, Higher aperture surface SHG microscopy, 2001.4, Focus on Microscopy 2001, Amsterdam, 

Netherlands. 

18. F.J. Kao, Response of chloroplasts in protoplasts from Arabidopsis thaliana under single photon and multi-photon 

excitation, 2001.11, 7th International meeting on Hole Burning, Single Molecule, and Related Spectroscopies : 

Science and Applications (HBSM2001), Taipei, Taiwan. 

19. (Invited Speaker) F.J. Kao, Optical beam induced microscopy at radio frequency, 2001.11, Multidimensional 

Microscopy 2001, Melbourne, Australia. 

20. Jian-Cheng Chen, Fu-Jen Kao, and Peter Török, Differential Intensity Contrast in Scanning Microscopy by 

Dithering, Focus on Microscopy 2002, Kaohsiung, Taiwan. 

21. Fu-Jen Kao, Jian-Cheng Chen, and Liang-An Wei, and Sheng-Lung Huang, Radio Frequency Optical Beam 

Induced Current Microscopy, Focus on Microscopy 2002, Kaohsiung, Taiwan. 

https://doi.org/10.1007/978-981-10-9020-2_10
https://doi.org/10.1007/978-981-10-9020-2_1
https://doi.org/10.1007/978-981-10-9020-2_1


22. Sheng-Chih Shih, Jian-Cheng Chen, Yi-Min Wang and Fu-Jen Kao, SHG Imaging of Hard Tissues, Focus on 

Microscopy 2002, Kaohsiung, Taiwan. 

23. Fu-Jen Kao, Xin Hong, and Hiroyuki Takei, Micro-SPR Biosensing with Cap-shaped Gold Nanoparticles, Focus on 

Microscopy 2003, Genoa, Italy. 

24. (Invited) Chin-Jen Lin and Fu-Jen Kao, Harmonic Generation Microscopy of Dental Sections, Focus on 

Microscopy 2003, Genoa, Italy. 

25. George A. Stanciu, Fu-Jen Kao, and D. Botez, Al-free, Broad Waveguide Diode Laser Investigated by Using 

Scanning Laser Microscopy, Focus on Microscopy 2003, Genoa, Italy. 

26. Chin-Jen Lin and Fu-Jen Kao, Harmonic Generation Microscopy of Dental Sections, CMG6, CLEO/QELS 2003, 

Baltimore, USA. 

27. J .C. Chen, C.Y Lo, S.L. Huang, and F.J. Kao, Mapping of Cr+3 Ion Profile in Cr:YAG Crystal Fiber by Confocal 

Microscopy, CWQ2, CLEO/QELS 2003, Baltimore, USA. 

28. Xin Hong, Fu-Jen Kao and Hiroyuki Takei, Micro-Surface Plasmon Resonance Biosensing With Cap-Shaped Gold  

Nanoparticles, CLEO/Pacific Rim 2003.12, Taipei, Taiwan. 

29. Y.C.Cho, L.M.Lee, J.C.Chen, S.L.Huang and F.J.Kao, Fabrication of Nonlinear Photonic Crystal Fiber, 

CLEO/Pacific Rim 2003.12, Taipei, Taiwan. 

30. Chin-Jen Lin and Fu-Jen Kao, Harmonic Generation Microscopy of Dental Sections, CLEO/Pacific Rim 2003.12, 

Taipei, Taiwan. 

31. Jian-Cheng Chen, Te-Chen Yang and Fu-Jen Kao, Laser Scanning Microscopy of Enamel and Dentin Sections 

With Two-Photon Fluorescence and Second Harmonic Generation, CLEO/Pacific Rim 2003.12, Taipei, Taiwan. 

32. Jian-Cheng Chen, Chia-Yao Lo, Sheng-Long Huang and Fu-Jen Kao, The Use of  Fluorescence Confocal 

Microscopy in Mapping  CR+3  Profile Within The Yag Crystal Fiber, CLEO/Pacific Rim 2003.12, Taipei, Taiwan. 

33. Xin Hong, Chifang Chang, Chiyu Jiang and Fu-Jen Kao, Photobleaching of Dendrimer Under Multi-Photon 

Excitation, CLEO/Pacific Rim 2003.12, Taipei, Taiwan. 

34. Elena Perevedentseva, Artashes Karmenyan, Arthur Chiou, Fu-Jen Kao, Nonlinear Optical Spectroscopy of Biotin 

and Biotin Ester : Two-Photon Fluorescence and Second Harmonic Generation, CLEO/Pacific Rim 2003.12, Taipei, 

Taiwan. 

35. Fu-Jen Kao, Mao-Kuo Huang, Yung-Shun Wang, Sheng-Lung Huang and Chi-Kuang Sun, Two-Photon Optical 

Beam Induced Current Imaging of Indium Galliunm Nitride Blue Leds, CLEO/Pacific Rim 2003.12, Taipei, 

Taiwan. 

36. Te-Chen Yang and Fu-Jen Kao, Two-Photon UV Fluorescence Excitation of The Amino Acids by a Frequency 

Doubled Femtosecond Optical Parametric Oscillator, CLEO/Pacific Rim 2003.12, Taipei, Taiwan. 

37. Elena Perevedentseva, Fu-Jen Kao, Micro-Spectroscopy of Two-Photon Autofluorescence From PC12 Cells, 

CLEO/Pacific Rim 2003.12, Taipei, Taiwan. 

38. Fu-Jen Kao, Jian-Cheng Chen and Sheng-Lung Huang, Optical Beam Induced Current Microscopy at Dc and 

Radio Frequency, CLEO/Pacific Rim 2003.12, Taipei, Taiwan. 

39. (Invited) Fu-Jen Kao, “Non-labeling Biosensing :Micro-Surface Plasmon Resonance Imaging and Cellular Vitality 

of PC12 Cells Revealed through Two-photon Auto-fluorescence”,International Conference on Nanophotonics, 

January, 2004, Hakone, Japan. 

40. Fu-Jen Kao, Use of Optical Parametric Oscillator in Scanning Optical Microscopy, SPIE 2004. 1, San Jose, 

California, USA. 

41. Fu-Jen Kao, Optical Beam Induced Current Microscopy at Radio Frequency, SPIE 2004.1, San Jose, California, 

USA. 

42. X. Hong and F. Kao, Optical Biosensor Based on Localized Surface Plasmon Resonance With High Spatial 

Resolution, SPIE 2004. 1, San Jose, California, USA. 

43. Kao, F.J. & Hong, X., “Nano-Particle based plasmonics microscopy”, Focus on Microscopy 2004, Philadelphia, 

U.S.A. 

44. J. C. Chen, C. Y. Lo, K. Y. Huang, C. C. Lai, P. L. Huang, Y. H. Lin, F. J. Kao, S. L. Huang, and Y. S. Lin, 2004, 

“Mapping of Cr ions and refraction index profile in Cr:YAG crystal fiber with double-cladding structure,” Conf. on 

Lasers and Electro-Optics (CLEO), paper CTuU7, San Francisco, CA, U.S.A.  

45. (Invited Speaker) Fu-Jen Kao, Economy, (Photonics) Industry, and Academia in Taiwan, Plenary Session, 

SAMAHANG PISIKA NG PILIPINAS, SPP2004, Oct. 2004, Bohol, Philippines. 

46. (Invited Speaker) Fu-Jen Kao and Peng-Hsiang Weng, Signal Processing and OBIC Microscopy, SAMAHANG 

PISIKA NG PILIPINAS, SPP2004, Oct. 2004, Bohol, Philippines. 

47. (Invited Speaker) Fu-Jen Kao and Chin-Ying Stephen Hsu, “Harmonic Generation Microscopy of Dental Sections”, 

Photonics Asia, SPIE 2004. 11, Beijing, China. 

48. Fu-Jen Kao and Chin-Ying Stephen Hsu, “Laser Scanning Microscopy as a Versatile Platform: Imaging based on 

Nonlinear and Ultrafast Effects”, Photonics Asia, SPIE 2004. 11, Beijing, China. 

49. Peng-Hsiang Weng and Fu-Jen Kao, Modulation Based Time Resolved Laser Scanning Microscopy, The Second 

Asian and Pacific Rim Symposium on Biophotonics (APBP 2004) December 15-17, 2004, National Taiwan 

University, Taipei, Taiwan. 

50. Fu-Jen Kao, “High Definition Confocal Microscopy through Lock-in Detection”, Focus on Microscopy 2005, 

March, 2005, Jena, Germany. 



51. (Invited Speaker) Fu-Jen Kao, “Time-resolved OBIC microscopy”, International Workshop on the Physics of 

Semiconductor Devices”, New Delhi, India, December 13 - 17, 2005. 

52. (Invited Committee Member) Fu-Jen Kao, “Time-resolved optical beam induced current imaging with the 

frequency domain technique”, Focus on Microscopy 2006, April 9~12, Perth, Australia  

53. (Invited Speaker) Fu-Jen Kao, FLIM/FRET_a Novel Tool for Molecular Dynamics Imaging, Nanophotonics 

Laboratory, May 18, 2006, RIKEN, Tokyo, Japan. 

54. (Invited Speaker) Fu-Jen Kao, Japan Spectroscopy Society at Tokyo Institute of Technology, “Investigating 

photonics devices with ultrafast laser based RF spectroscopy and microscopy”, May 17, 2006. 

55. (Invited Speaker)  Fu-Jen Kao, “FLIM/FRET-a novel tool for molecular dynamics imaging”, The 11th Symposium 

on Recent Advances in Biophysics, May 24-26, 2006, National Taiwan University, Taipei. 

56. (Invited Speaker)  Fu-Jen Kao, FLIM/FRET-a novel tool for molecular dynamics imaging, 12th NSRRC Users' 

Meeting & Workshops, October 3-4, 2006, Hsinchu,. 

57. (Invited Committee Member) Fu-Jen Kao, Application of fluorescence resonance energy transfer resolved by 

fluorescence lifetime imaging microscopy for the detection of enterovirus 71 infection in cell, Focus on 

Microscopy 2007, April 10~13, 2007, Valencia, Spain. 

58. (Invited) Fu-Jen Kao, Development and Applications of FLIM/FRET at Yang-Ming University_ a powerful tool to 

elucidate molecular dynamics in biology, May 12~15, 2007 Hamano Foundation, Kobe, Japan.. 

59. (Invited) Fu-Jen Kao, Shedding Light on Dynamics with Time-resolved Microscopy, September 25~29, 2007, 

University of Strathclyde, Glasgow, UK. 

60. (Invited Speaker) Fu-Jen Kao, Implementing Time-Resolved Microscopy for Molecular Dynamics, Hamano-Kobe 

International Symposium on “Laser and Nano/Bio Sciences”, October 19-20, 2007, Kobe, Japan. 

61. (Invited Speaker) Fu-Jen Kao, Time-Resolved Microscopy for Molecular Dynamics and Selected Emerging 

Biophotonics Platforms, Canada-Taiwan Joint Workshop on Emerging Photonic Applications in Medicine, 

November 13~14, 2007, Taipei, Taiwan. 

62. (Invited Speaker) Fu-Jen Kao, Cellular Molecular Dynamics Revealed through Autofluorescence and Multi-

channel FLIM, International Symposium on Advanced Techniques for Molecular Imaging, December 15-16, 2007, 

NCHU, Taichung, Taiwan. 

63. (Invited Speaker) Fu-Jen Kao, Implementing Time-Resolved Microscopy for Molecular Dynamics, The 5th Asian 

Conference on Ultrafast Phenomena in Singapore, 6~9 January 2008, Singapore.  

64. (Invited) Fu-Jen Kao, Cellular Molecular Dynamics Revealed through Autofluorescence and FLIM, February 15, 

2008, Swinburne University, Melbourne, Australia. 

65. (Invited) Fu-Jen Kao, Cellular Molecular Dynamics Revealed through Autofluorescence and FLIM, March 5, 2008, 

University of Ottawa, Ottawa, Canada. 

66. (Invited) Fu-Jen Kao, Cellular Molecular Dynamics Revealed through Autofluorescence and Fluorescence 

Lifetime Imaging Microscopy (FLIM), March 6, 2008, National Research Council, Ottawa, Canada. 

67. (Invited Speaker) Fu-Jen Kao, Cellular Molecular Dynamics Revealed through Autofluorescence and 

FLIM, Focus on Microscopy 2008, April 13~16, 2008, Awaji, Japan. 

68. Fu-Jen Kao, Vladimir Gukkasyan, and Po-Yen Lin, Cellular Molecular Dynamics Revealed through 

Autofluorescence and Fluorescence Lifetime Imaging Microscopy, ICWIP of IUPAP, October 8-10, 2008, Seoul, 

Korea. 

69. (Invited Speaker) Fu-Jen Kao, Vladimir Gukkasyan, and Po-Yen Lin, Correlating Cellular Metabolic Status with 

the Lifetime of Autofluorescence from NADH, AOE 2008, Oct. 30 to Nov. 2, Shanghai, China. 

70. (Invited Speaker) Fu-Jen Kao, Autofluorescence and Second Harmonic Microscopy Imaging with Time-resolved 

Photon Counting, 6th Advanced Imaging Methods Workshop, Jan. 21~23, 2009, UC Berkeley, California, USA. 

71. (Invited Speaker) Fu-Jen Kao, Imaging dental sections with polarization-resolved SHG and time-resolved 

autofluorescence, Photonics West 2009, Jan. 24~29, 2009, San Jose, USA. 

72. (Invited Committee Member) Fu-Jen Kao, Monitoring Cellular Metabolism with Fluorescence Lifetime of 

Reduced Nicotinamide Adenine Dinucleotide, Focus on Microscopy 2009, April 4~8, 2009, Krakow, Poland. 

73. (Invited Speaker) Fu-Jen Kao, Monitoring Cellular Metabolism with Fluorescence Lifetime of Reduced 

Nicotinamide Adenine Dinucleotide, the 8th International Conference on Photonics and Imaging in Biology and 

Medicine, Aug. 8-10, 2009, Wuhan, China. 

74. (Invited Speaker) AOE 

75. (Invited Speaker) Fu-Jen Kao, Visualizing Cellular Metabolism with Fluorescence Lifetime of Reduced 

Nicotinamide Adenine Dinucleotide, Molecular Imaging for Systems Biology, Nov. 6, 2009, Okazaki, Japan. 

76. (Invited Speaker) Fu-Jen Kao, Microscopy for Molecular Dynamics, Dept. of Chemistry, University of Tokyo, 

Nov. 9, 2009, Tokyo, Japan. 

77. (Invited Speaker) Fu-Jen Kao, Multiphoton Polarization Microscopy: Pushing the limits, 9th Annual Workshop on 

FRET Microscopy W. M. Keck Center for Cellular Imaging (KCCI) University of Virginia, Charlottesville, Mar. 8-

12, 2010. 

78. (Invited Committee Member) Fu-Jen Kao, Cellular Metabolism Revealed with Polarization Resolved 

Fluorescence Lifetime of NADH, Focus on Microscopy 2010, Mar. 26~28, 2010, Shanghai, China. 

79. (Invited Speaker) Fu-Jen Kao, Monitoring Cellular Metabolism with Polarization Resolved Autofluorescence 

Lifetime of NADH the 4th Advanced Optical Methods Workshop, May 19~21, 2010, Shenzhen, China. 



80.  (Invited Speaker) Fu-Jen Kao, Long-distance Fluorescence Lifetime Imaging Using Stimulated Emission_ a 

Feasibility Study W. M. Keck Center For Cellular Imaging (Kcci) University of Virginia, Charlottesville, Mar. 8-

13, 2011. 

81. (Invited Committee Member) Fu-Jen Kao, Long-distance Fluorescence Detection Using Stimulated 

Emission, Focus on Microscopy 2011, Apr. 17~20, 2011, Konstanz, Germany. 

82. (Invited Speaker) Fu-Jen Kao, Coming opportunities for nonlinear optical microscopy - with focus on molecular 

dynamics imaging, 2011 International Conference on Functional Optical Imaging (FOI ’11), Ningbo, China, Dec. 

3-4, 2011 

83. (Invited Committee Member) Fu-Jen Kao, Long Working Distance Fluorescence Lifetime Imaging through 

Stimulated Emission, Focus on Microscopy 2012, Apr. 1~4, 2012, Singapore. 

84. (Invited Speaker) Fu-Jen Kao, Long working distance fluorescence lifetime imaging through stimulated emission, 

the 5th Advanced Optical Methods Workshop, May 9~11, 2012, Shenzhen, China. 

85. (Invited Speakers) Fu-Jen Kao, Fluorescence Lifetime Imaging at Long Working Distance through Stimulated 

Emission, The International Summer Course and Workshop on Single Molecule/Nanoparticle Spectroscopy and 

Imaging, NTHU/NCTU Frontier Research Center on Fundamental and Applied Sciences of Matters, June 25-28, 

2012. 

86. (Invited Speaker) Fu-Jen Kao, Long Working Distance Fluorescence Lifetime Imaging through Stimulated 

Emission, Biomedical Molecular Imaging 2012 & The Second Molecular Imaging Center Symposium, Naluwan 

Resort Hotel, Wulai Dist., New Taipei City, Taiwan, Dec. 10-11, 2012. 

87. (Invited Speaker) Fu-Jen Kao, Pump-probe based FLIM revisited, 12th Annual Workshop on FRET Microscopy 

W. M. Keck Center for Cellular Imaging (KCCI), University of Virginia, Charlottesville, USA, Mar. 11-16, 2013. 

88.  (Invited Speaker) Fu-Jen Kao, Enhancing Stimulated Emission based Fluorescence Detection with 

Interferometric Setup, The 1st Taiwan-Korea Bilateral Biophysics Conference, Jun. 26, 2013. 

89. (Program Chari) Fu-Jen Kao, The 2nd BioPhotonics Conference, National Taiwan University, Taipei, Taiwan, 

July 16-19, 2013. 

90.  (Invited Speaker) Fu-Jen Kao, 生醫影像科技推進現代科學新里程, 次世代細胞分子影像產業發展趨勢研討

會 by ITRI, Taipei, Taiwan, Sep. 11, 2013. 

91. (Invited Speaker) Fu-Jen Kao,Enhancing Stimulated Emission based Fluorescence Detection with Interferometric 

Setup JSAP-OSA Joint Symposium, Kyoto, Japan, Sep. 16-19 2013. 

92. (Invited Speaker) Fu-Jen Kao, Stokes’ vector based polarization resolved second harmonic generation microscopy, 

第三届海峡两岸生物医学光学/生医光电学术研讨会, Shenzhen, China, Sep. 23-24, 2013. 

93. (Invited Speaker) Fu-Jen Kao, Long Working Distance Fluorescence Lifetime Imaging through Stimulated 

Emission, Annual Symposium on Biomedical Engineering and Technology, National Tsing Hwa University, Hsin-

Chu, Taiwan, Nov. 15-16, 2013. 

94. (Invited Speaker) Fu-Jen Kao, Enhancing Stimulated Emission based Fluorescence Detection with 

Interferometry2nd DYCE-ASIA Workshop / ISSP International Workshop on “Life Science and Photonics”, The 

University of Tokyo, Kashiwa, Chiba, Japan, Dec. 17-18, 2013. 

95. (Invited Speaker) Fu-Jen Kao, Enhancing stimulated emission-based fluorescence detection with interferometric 

setup, BiOS, Photonics West, San Francisco, USA, Feb. 1-6, 2014.   

96. (Invited Speaker and Session Chair) Fu-Jen Kao, Recent development in endoscopic surgery at NYMU, Japan 

Taiwan Bilateral Conference on Biomedical and Plasmonic Imaging, NTU, Taipei, Taiwan,  Apr. 13~16, 2014. 

97. (Invited Committee Member) Fu-Jen Kao, Stimulated emission-based fluorescence detection enhanced with 

interferometric setup, Focus on Microscopy 2014, Sydney, Australia, Apr. 13~16, 2014. 

98. (Invited Speaker) Fu-Jen Kao, LED lighting for Video-Assisted Thoracic Surgery,  2014 Biomedical Electronics 

EMC Workshop, Taipei, Taiwan, May 23, 2014. 

99. (Invited Speaker) Fu-Jen Kao, Stimulated Emission based Fluorescence Detection,  Advanced Imaging Workshop 

in Shenzhen, Shenzhen, China, Jul. 14-16, 2014. 

100. (Invited Speaker) Fu-Jen Kao,  On how to interact with male colleagues_ a male’s point of view, 5th IUPAP 

International Conference On Women In Physics, Waterloo, Canada,  Aug. 5-8, 2014. 

101. (Invited Speaker) Fu-Jen Kao, Stimulated Emission Based Fluorescence Detection,  The 15th RIES International 

Symposium 'Hibiki', Hokkaido University, Sapporo, Japan, Dec. 15-16, 2014. 

102. (Invited Speaker) Fu-Jen Kao, Recent Developments in Endoscopy at NYMU,  RSE-MOST Bilateral Workshop, 

Edinburgh, Scotland, UK, Jan. 7-8, 2015. 

103. (Fellow) Fu-Jen Kao, Revealing starch denaturation with SHG microscopy, BiOS, Photonics West, San Francisco, 

USA, Feb. 7-12, 2015. 

104. (Invited Speaker) Fu-Jen Kao, Stimulated emission based fluorescence detection, International Symposium on 

Frontiers in Bioimaging” at the Institute of Atomic and Molecular Sciences (IAMS), Academia Sinica,  October 

26-27th, 2015, Taipei, Taiwan. 

105. (Chair and Organizer) Fu-Jen Kao, Focus on Microscopy 2016, Taipei, Taiwan, Mar. 23-26, 2016. 

106. (Invited Speaker) Fu-Jen Kao, Stimulated emission based fluorescence detection, BIOMATSEN2016, İstanbul, 

Turkey, Jun. 1-3, 2016. 

http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6154816&contentType=Conference+Publications&sortType%3Dasc_p_Sequence%26filter%3DAND%28p_IS_Number%3A6154811%29
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6154816&contentType=Conference+Publications&sortType%3Dasc_p_Sequence%26filter%3DAND%28p_IS_Number%3A6154811%29


107. (Committee Member) Fu-Jen Kao, Fiber Based Illumination for Miniature Endoscopy, The 77th Autumn Meeting 

of JSAP, Niigata, Japan, Sep. 13~16, 2016. 

108. (Invited Speaker) Fu-Jen Kao, Stimulated emission based fluorescence detection, 

IWAMSN2016, Halong Bay, Vietnam, Nov. 8~12, 2016. 

109. (Keynote Speaker) Fu-Jen Kao, Stimulated Emission and Pump-Probe Microscopy, International Conference on 

Light and Light based technologies, Tezpur University, Assam, India, Nov. 26~28, 2016. 

110. (Invited Speaker) Fu-Jen Kao, Stimulated emission based fluorescence detection, Asia Student Photonics 

Conference, Manipal University, Manipal, India, Dec. 12-14, 2016. 
111. (Committee Member) Fu-Jen Kao, Fiber Based Illumination for Miniature Endoscopy, Focus on Microscopy 

2017, Apr. 9~12, 2017. 

112. (Plenary Speaker) Fu-Jen Kao, Stimulated Gain and Spontaneous Loss Imaging in Pump-Probe Microscopy, The 

2nd International Forum on Surface and Microscopy, Harbin, China, Aug. 8-9, 2017. 

113. (Invited Speaker) Fu-Jen Kao, A Flashback on Pump-Probe Microscopy, International Nanophotomics 

Symposium (IP2017), Ito, Japan, Aug. 25-27, 2017. 

114. (Plenary Speaker) Fu-Jen Kao, Pump-Probe Microscopy with Stimulated Emission Modulation, Fifth 

International Meeting on Frontiers of Physics (IMFP2017), Kuala Lumpur, Malaysia, Dec. 3-7, 2017. 

115.  (Committee Member) Fu-Jen Kao, Polarization resolved second harmonic microscopy, Photonics West 2018, Jan. 

26-Feb.2, 2018. 

116.  (Committee Member) Fu-Jen Kao, Fiber Based Illumination for Miniature Endoscopy, Focus on Microscopy 

2018, Apr. 9~12, 2018. 

117. (Plenary Speaker) Fu-Jen Kao, Conceiving the Future of  Optical Microscopy, International Symposium on 

Advances in Biomedical Optics and Applications, Manipal, India, Mar. 21-22, 2018. 

118. (Invited Speaker) Fu-Jen Kao, Time resolved imaging with stimulated Emission in Pump-Probe Microscopy, 12th 

Workshop And Conference On Advanced Multiphoton And Fluorescence Lifetime Imaging Techniques: Flim 2018, 

Max Born Institute, Berlin-Adlershof, Germany, June 15 – 16, 2018. 

119.  (Invited Speaker) Fu-Jen Kao, Time resolved imaging with stimulated Emission in Pump-Probe Microscopy, 20th 

Anniversary International Conference on Transparent Optical Networks ICTON 2018, Bucharest, Romania, July 1-

5, 2018 

120.  (Plenary Speaker) Fu-Jen Kao, Coherent narrow-band light source for ultraslim endoscopes, 10th International 

Symposium on Precision Engineering Measurements and Instrumentation, Kunming, China, Aug 8-10, 2018. 

121.  (Special Lecture Speaker) Fu-Jen Kao, Stimulated emission, a novel modality for fluorophore detection, 2018 

NAIST Symposium, Nara, Japan, Nov. 26-27, 2018. 

122.  (Plenary Speaker) Fu-Jen Kao, Stimulated emission, a novel method for fluorophore detection, IONS@School of 

Life Sciences, MAHE, Manipal, India, January 11-14, 2019 

123.  (Invited Speaker) Fu-Jen Kao, OTG based mobile endoscopy, COST meeting "Multimodality in laser scanning 

microscopy based on far field and near field", Polytechnic University of Bucharest, Bucharest, Romania, Apr. 10-

11, 2019. 

124.  (Invited Committee Member) Fu-Jen Kao, Definition Stimulated Emission Microscopy with Synchronized 

Subharmonic Modulation, Focus on Microscopy 2019, London, United Kingdom, April 14-17, 2019. 

125.  (Invited Speaker) Fu-Jen Kao, Mobile (phone based) Endoscopy and Microscopy, The 8th International Summer 

Course on Nano Material Discovery, NCTU, Hsin-Chu, Taiwan, June 24-26, 2019. 

126.  (Invited Speaker) Fu-Jen Kao, Pump-probe Microscopy with Stimulated Emission, The 9th WACBE World 

Congress in Bioengineering, National Taiwan University, Taipei, Taiwan, August 16-19, 2019. 

127.  (Keynote Speaker)) Fu-Jen Kao, Synchronized Subharmonic Modulation in Stimulated Emission Microscopy, 

International Forum on Microscopy 2019, Beijing, China, September 6-8, 2019. 

128.  (Invited Speaker) Fu-Jen Kao, Synchronized Subharmonic Modulation in Stimulated Emission Microscopy, 

BioPhotonics 2019: The 4th International Conference on Biophotonics, National Taiwan University, Taipei, 

Taiwan, Sep. 15-18, 2019. 

129.  (Invited Speaker) Fu-Jen Kao, Synchronized Subharmonic Modulation in Stimulated Emission Microscopy TOIN 

Biomedical Engineering Symposium, TOIN, Yokohama, Japan, November 15-16, 2019. 

130.  (Invited Speaker) Fu-Jen Kao, Pump-probe Microscopy with Stimulated Emission, APPC 2019:14th Asia-Pacific 

Physics Conference, Kuching, Malaysia, November 16-21, 2019. 

131. (Invited Speaker) Fu-Jen Kao, Synchronized subharmonic modulation in stimulated emission microscopy, 

Photonics West 2020 of SPIE, San Francisco, USA, February 1-6, 2020. 

132. (Invited Speaker) Fu-Jen Kao, Synchronized subharmonic modulation in stimulated emission microscopy, ACS 

Fall 2020 National Meeting & Exposition in San Francisco, CA, August 17-20, 2020. Online 

133. (Invited Speaker) Fu-Jen Kao, Advances in nonlinear optical microscopy, Webinar on Light-Matter Interaction for 

Biophysics Research, Manipal, India, December 22, 2020. Online 

134. (Committee Member) Fu-Jen Kao, Microcirculation Diagnosis with Synchronous Electrocardiography Capturing 

and Contrast Enhancing Illumination, Focus on Microscopy 2021, Amsterdam, Netherland, March 28~31, 2021. 

Online 



135. (Inaugural Talk) Fu-Jen Kao, Shedding light on Photonics Materials and Devices, Workshop on “Applications of 

Laser Based Imaging in Material Science (ALBIMS)”, Jagannath Baruah College, Assam, India, 11-12 March, 

2022. Online 

 

 

Appendix 5: Patents 
1. 00388575 of Taiwan, ROC, pulsed green light laser pointer, NSC86-2622-E-110-006, 2000/04/21.(Model patent) 

2. 00424354 of Taiwan, ROC, Frequency stabilized passive Q-switch laser, 2001/03/01.(Invention) 

3. 00425740 of Taiwan, ROC, Two-mirror stereo ring resonant cavity, NSC86-2622-E-110-006, 2001/03/11. 

(Invention) 

4. US Patent 6,335,942 B1, Frequency stabilized passively Q-switched laser, Jan 1, 2002. 

5. New invention I222539 of Taiwan, ROC, Confocal fiber coupling for micro-spectroscopy, 2004/10/21. 

6. -I222539- A confocal microscopic fiber coupling system, 2004/10/21 

7. -I252312-  Realtime microparticle sorting/manipulation system, 2006/04/01 

8. -I257204-  Weak signal scanning microscopy, 2006/06/21 

9. -I257268-  Time-resolved electro-luminescence mapping microscopy, 2006/06/21 

10. -I266892-  Variable scanning rate optical beam induced current microscopy, 2006/11/21 

11. -M331881-  A multi-function lighting and warning mosquito expeller, 2008/05/11  

12. -M340042-  Micro-heatpipe based cold and hot pad,  2008/09/11 

13. -M345495-  Clothe having temperature-controlling device based on solar energy, 2008/12/01 

14. -I306949-   Methods and instruments for carrier diffusion measurement in semiconducting  photonics devices,

 2009/03/01 

15. -M357865-   Laser emission device, 2009/06/01 

16. -I315690-   A confocal plane imaging feedback optical system and method for laser engraving, 2009/10/11 

17. -I329207-  Modulation differential confocal microscopy, 2010/08/21 

18. -I329010-  Micro heat pipe based hot pad, 2010/08/21 

19. -I338117-  Oven based on diode with function of partial heating, 2011/03/01,097110306  

20. -I348889-  Pest collection device 2011/09/21 097144337  

21. -M414765-  Micro generator system 2011/10/21 100209411 

22. -I355259-   Confocally coupled fiber based spectrometer attachment for slit lamp, 2012/01/01 097146129  

23. -I376080-  Magnetic induction and energy storage system, apparatus and use thereof, 2012/11/01 097119497 

24. -I385251-  Transfection with micro explosion enacted by coated dry ice particles 2013/02/11 099124780  

25. -I415007-  Induction charged RFID system and execute method thereof 2013/11/11 098131503  

26. -I463131-  Optical detection system, 2014/12/01, 100134854 

Appendix 6: Technical Reports and Domestics Journals 
1. Fu-Jen Kao, Introduction to Optical Parametric Oscillator, Physics BiMonthly, 16 (4), p445-452, 1994. 

2. Fu-Jen Kao, Applications of Ultrafast Laser in Confocal Microscopy, Instruments Today 17(6), p19-24, 1996. 

3. Sheng-Lung Huang, Fu-Jen Kao, and Hong-Sheng Hsieh, Small Frame Green Laser, Engineering Communiqué, 

Vol.21, 1996. 

4. Yung-Shun Wang, Cheng-Yu Wang, and Fu-Jen Kao, Nonlinear Optics in Confocal Microscopy, Physics 

BiMonthly, 20 (6), p632-639, 1998. 

5. Fu-Jen Kao and Yung-Shun Wang, Introduction to Two-Photon Confocal Microscopy, Optics News, 76, p14-19, 

1999. 

6. Mou-Kuo Huang, Yung-Shun Wang, Cheng-Yu Tsai, and Fu-Jen Kao, Characteristics and Applications of Two-

photon confocal microscopy, Vol 21(2), p56,-66, 1999. 

7. Fu-Jen Kao, Two-photon micro-spectroscopy, Engineering Communiqué, Vol.47 (Cover), 2000. 

8. Yi-Ming Wang, Liang-An Wei, and Fu-Jen Kao, Notes on Recent Developments of Confocal Microscopy, 

BiMonthly, 23 (2), p329-334, 2001. 

9. Fu-Jen Kao and Chia-Li Yeh, Applications of Confocal Microscopy on Bio-Medical Related Studies I, Optics 

News, Vol. 96, p10-13, 2002. 

10. Fu-Jen Kao and Chia-Li Yeh, Applications of Confocal Microscopy on Bio-Medical Related Studies II, Optics 

News, Vol. 98, p34-39, 2002. 

11. Fu-Jen Kao and He-Che Kuo, Micro-spectroscopy of Single Cells under 1-photon and Two-photon Excitation, 

Instruments Today, Vol.25 (5), p22-31, 2004. 

 

Appendix 7: NSC Projects  
NSC83-0208-M-110-050 Time-resolved scanning probe microscopy 

NSC84-2216-E-110-018 Investigation of the fundamental photonics properties of conjugated polymer: Subproject 4, 

84-631. 

NSC85-2112-M-110-003 Observation of quantum confined structures with spectrally resolved microscopy, 85-656. 

http://www.twpat.com/Webpat/searchZone/patdetail.aspx?pnid=270121574&from=patsearch
http://www.twpat.com/Webpat/searchZone/patdetail.aspx?pnid=280070802&from=patsearch
http://www.twpat.com/Webpat/searchZone/patdetail.aspx?pnid=280080944&from=patsearch


NSC85-2216-E-110-020 Investigation of the fundamental photonics properties of conjugated polymer: Subproject 5, 

optical probing of conjugated polymer based devices’ interfaces, 85-671. 

NSC86-2112-M-110-010 Probing of thin films with confocal microscopy and fiber based light sources, 85-652. 

NSC86-2216-E-110-006 Investigation of the fundamental photonics properties of conjugated polymer: Subproject 5, 

optical probing of conjugated polymer based devices’ interfaces and defects, 86-612 

NSC86-2622-E-110-006 Development of small frame diode pumped solid state laser (2/3), Co-PI. 

NSC87-2622-E-110-002 Development of small frame diode pumped solid state laser (2/3), Co-PI. 

NSC87-2112-M-110-016 Investigation of thin film based micro-structure with confocal microscopy and ultrafast laser

（1/3） 

NSC88-2112-M-110-002 Investigation of thin film based micro-structure with confocal microscopy and ultrafast laser

（2/3） 

NSC88-2216-E-110-002 Investigation of the fundamental photonics properties of conjugated polymer: Subproject 5, 

OBIC microscopy of conjugated polymer based devices as a function of temperature. 

NSC89-2112-M-110-016 Investigation of thin film based micro-structure with confocal microscopy and ultrafast laser

（3/3）NT$784,400 

NSC89-2216-E-110-003 Investigation of the fundamental photonics properties of conjugated polymer: Subproject 5, 

OBIC microscopy of conjugated polymer based devices as a function of temperature. NT$608,400 

NSC89-2112-M-110-027 RF OBIC and two-photon induced photo-damage 

NSC90-2112-M-110-010 SH microscopy, NT$1,572,400 

NSC91-2736-L-110-001 Localized SPR based microscopic bio-sensing, NT$2,246,900 

NSC91-2112-M-110-009 Development and applications of advanced laser scanning microscopy (1/3), NT$2,366,400 

NSC92-2112-M-110-004 Development and applications of advanced laser scanning microscopy (2/3), NT$2,016,400 

NSC93-2112-M-110-002 Development and applications of advanced laser scanning microscopy (3/3), NT$1,465,600 

NSC93-2622-E-110-015-CC3 Non-contact and variable scan rate OBIC microscopy, NT$337,900 

NSC94-2112-M-110-017- Development of time-resolved microscopy (1/3), NT$4,342,000 

NSC95-2112-M-010-001- Development of time-resolved microscopy (2/3), NT$1,964,000 

NSC 96-2112-M-010-001- Development of time-resolved microscopy (3/3), NT$1,917,000 

NSC95-3112-B-010-015- Multiple modality microscopy imaging platform (1/3), NT$4,001,000 

NSC96-3112-B-010-008- Multiple modality microscopy imaging platform (2/3), NT$3,862,000 

NSC97-3112-B-010-006- Multiple modality microscopy imaging platform (3/3), NT$1,223,000 

NSC97-2112-M-010-002-MY3- A unified ultrasensitive multiphoton multidimensional imaging platform for 

autofluorescence based diagnosis and imagingNT$5,816,000 

NSC98-2112-M-010-001-MY3, Digital FLIM-CARS Microscopy: Elucidating Hepatitis C Host-Virus Dynamics, 

NT$10,138,000 

MOST101-2321-B-075-003-,以感應驅動 LED為腔體微創手術之背景照明光源, 2012/03/01~2013/02/28, Co-I, 

NT$1,000,000 

MOST101-2627-M-010-002-整合分子影像與生物科技研發以 VEGF-EGF 融合蛋白為基礎之腫瘤診斷與治療藥物

－血管內皮生長因子與表皮生長因子融合蛋白的分子動力研究與結構分析(子計畫二)(3/3), 

2012/08/01~2013/07/31, PI, NT$1,302,000 
MOST102-2622-M-010-001-CC2多功能數位顯微鏡(1/2), 2013/02/01~2014/05/31, PI, NT$667,000 

MOST102-2112-M-010-003-MY3同調螢光偵測與生命期影像, 2013/08/01~2016/07/31, PI, NT$5,438,000 

MOST103-2114-M-174-001-全國性學術團體辦理學術推廣業務計畫 (中華民國物理學會), PI, 

2014/01/01~2014/12/31, NT$2,700,000 

MOST104-2911-I-010 -510 -分子指紋顯微鏡用於生物和地質光子學 (1/1) , 龍門計畫(補助任務導向型團隊赴國外

研習) 

MOST104-2114-M-174-001-全國性學術團體辦理學術推廣業務計畫 (中華民國物理學會), 2015/01/01~2015/12/31, 

PI, NT$2,700,000 

MOST105-2112-M-010-001-MY3激發放射之深層與共軛焦成像, 2016/08/01~2019/07/31, PI, NT$6,348,000 

MOST106 -2911-I-010 -505 -雙邊研究計畫(科技部與英國愛丁堡皇家學院國際合作人員交流計畫), 高成本效益之

光譜解析醫學影像  2016/04/01 ~  2018/03/31, PI, NT$480,000 

MOST108-2112-M-010-001-受激放射光子計數顯微術, 2019/08/01~2022/07/31 

MOST109-2927-I-010-502先端之海洋顏色遙感技術於濕地測繪和基於自發螢光與受激發射的葉綠素濃度監測

109/04/01~111/3/31, PI, NT$480,000 

 

Appendix 8: Technology and Methodology developed  
1991 CPM based high power femtosecond amplified dye laser system, Cornell University, U.S.A. 

1992 Time-of-flight pulse counting mass spectrometer, Cornell University, U.S.A. 

1994 Picosecond KTP based optical parametric oscillator synchronously pumped by mode-locked Ti:sapphire laser, 

IAMS, Academia Sinica, Taiwan. 



1994 Actively mode-locked diode-pumped Nd:YLF laser, National Sun Yat-sen University, Taiwan. 

1995 CW diode-pumped Nd:YVO4 laser, National Sun Yat-sen University, Taiwan. 

1995 Spectrally resolved confocal microscope, National Sun Yat-sen University, Taiwan. 

1996 Pulse counting based and spectrally resolved confocal microscope, National Sun Yat-sen University, Taiwan. 

1996 Optical beam induced contrast (OBIC) imaging by laser scanning microscope, National Sun Yat-sen 

University, Taiwan. 

1996 Coherent bundled-fiber based endoscope for oral imaging, National Sun Yat-sen University, Taiwan. 

1997 High extinction ratio polarization sensitive laser scanning microscope, National Sun Yat-sen University, 

Taiwan. 

1997 Green (532 nm) battery powered laser pointer, National Sun Yat-sen University, Taiwan. 

1998 A high performance two-photon confocal microscope, National Sun Yat-sen University, Taiwan. (The first 

successful installation in Taiwan) 

1998 Ultrahigh sensitivity laser fluorescence microscope with liquid nitrogen cooled CCD camera, National Sun 

Yat-sen University, Taiwan. 

1999 Two-photon photocurrent laser scanning microscope, National Sun Yat-sen University, Taiwan. (The first 

successful installation in Taiwan) 

2000 Two-photon excitation micro-spectroscopy, National Sun Yat-sen University, Taiwan. 

2001  Optical beam induced current microscopy at radio frequency, National Sun Yat-sen University, Taiwan. 

 (The first successful installation in the world) 

2002 Dithered beam differential microscopy, National Sun Yat-sen University, Taiwan. 

2003 Harmonic generation microscopy, National Sun Yat-sen University, Taiwan. 

2004 Fluorescence Lifetime Imaging Microscopy, National Yang Ming University, Taiwan (The first successful 

installation in Taiwan) 

2005 RF OBIC microscopy with frequency domain technique, National Sun Yat-sen University, Taiwan. 

2006 Modulation differential confocal microscopy, National Yang-Ming University, Taiwan. 

2007 Micro-laser incision and welding platform, National Yang-Ming University, Taiwan. 

2008 Four-channel Fluorescence Lifetime Imaging Microscope, National Yang-Ming University, Taiwan. 

2009 CARS-FLIM platform, National Yang-Ming University, Taiwan. 

2010 Lifetime Resolved Stimulated Emission Depletion Microscope, National Yang-Ming University, Taiwan. 

2011 Stokes’ Vector based Multiphoton Polarization Microscope, National Yang-Ming University, Taiwan. 

2012 Long Working Distance Stimulated Fluorescence Imaging, National Yang-Ming University, Taiwan 

2013 Induction LED lighting for endoscopic illumination, National Yang-Ming University, Taiwan 

2014 Polarization Resolved Second Harmonic Microscopy, National Yang-Ming University, Taiwan 

2015 Supercontinuum for endoscopy illumination, National Yang-Ming University, Taiwan 

2016 Background free Long Working Distance Stimulated Fluorescence Imaging, National Yang-Ming University, 

Taiwan 

2017 Coherent light source for endoscopy illumination, National Yang-Ming University, Taiwan 

2018 Time-lapsed RGB illumination for ultrathin endoscopy, National Yang-Ming University, Taiwan 

2019 Photon counting based stimulated emission, National Yang-Ming University, Taiwan 

2020         Synchronized Schlieren imaging of pulsed ultrasound, National Yang-Ming University, Taiwan 



Shedding new light on multiphoton microscopy in biomedical research 
Associate Professor Guan-Yu Zhuo 
 
Abstract 
Multiphoton microscopy (MPM) has transformed biomedical research by enabling 
unprecedented exploration of cellular and subcellular structures within live tissues and 
animals. The objective of this presentation is to offer fresh insights into the principles, 
applications, and advancements of MPM, underscoring its immense potential for 
illuminating the complexities of biological systems and biomedical fields. We will 
commence by elucidating the historical view of MPM development, encompassing the 
concept of multiphoton excitation and its superiorities over traditional imaging 
techniques. Subsequently, we will delve into the diverse biomedical applications of 
MPM in our laboratory, spanning the studies of precise tissue imaging with 
polarization-resolved second harmonic generation (P-SHG) microscopy, 
heterodimerization of receptor proteins in the cell membrane with multiphoton 
fluorescence microscopy, exploration of tumor microenvironments with 
multimodalities of MPM, etc. Furthermore, we will examine cutting-edge technological 
innovations and experimental techniques that have expanded the capabilities of MPM, 
including label-free imaging approaches, fiber optics, spectral filtering, and artificial 
intelligence (AI) technologies. By exploring the current challenges and future prospects 
of MPM, we will emphasize the significant impact of this imaging modality in 
comprehending complex biological phenomena and driving discoveries across various 
biomedicine domains. In summary, this presentation aims to deliver a comprehensive 
overview of multiphoton microscopy, underscoring its significance as a powerful tool 
for unraveling the intricacies of life at the microscopic scale and propelling 
breakthroughs in biomedical research. 
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Elucidating the pre- and post-natal growth in teeth using multiphoton microscopy 

Associate Professor Stephen HSU Chin-Ying 

 

The global pandemic of obesity and cardiometabolic diseases (OCD) is a growing 
problem worldwide. Focusing on optimizing early life development has great potential to 
improve the health of the next generation and ameliorate the pandemic of non-
communicable diseases, since the development of OCD are to be found to begin in 
utero and poor fetal growth (FG) has been associated with increased obesity and 
cardiometabolic risk in adulthood. Like annual rings in trees, the enamel and dentine of 
teeth contain a daily registration of their development in utero and may serve as a time-
specific “fixed”/mineralized record to assess utero growth in a detailed manner. This talk 
will share the dental biomarkers (DBs) revealed by using the conventional imaging 
modalities, the limitations and challenges, followed by the potential solution provided by 
using multiphoton microscopy.  
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