
2020-10-16 

2020 年產業科技創新國際研討會  
主題：數位創新與智慧醫療  

Digital Innovation for smart health and wellbeing 

周明賢, 龍彩科技 
Ming-Hsien Chou, HC Photonics 
新竹科學園區科技五路2號4樓 

成功參與五個歐盟計畫經驗分享 
- 台灣歐盟價值共創  
     (EU Project Experience Sharing: Value Co-creation between EU-TW)  
- 創新光電解決方案應用於精準醫療診斷趨勢 
      (Case Sharing: Innovative Photonics for Precision Medical Diagnosis)  
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Outline:  
 
(1) 台灣歐盟價值共創  
       (EU Project Experience Sharing: Value Co-creation between EU-TW)  
 關於我們: 
 參與經驗:  
 反思學習:  
 
(2)  創新光電解決方案應用於精準醫療診斷趨勢 
      (Case Sharing: Innovative Photonics for Precision Medical Diagnosis)  
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龍彩科技 (HCP) 簡介 

(1) Our Core  

Jan- 2000 :  HCP founded. (國立清華大學創新育成中心) 
Jun -2001:  Move into HSINCHU Science Industrial Park (新竹科學工業園區) 
HCP:  Recognized as a world leading company in Nonlinear Frequency Conversion Devices.    

PPXX Chips PPXX Mixers  & 

UV/VIS ………………………………………………………………………………………………………………N  IR/Mid-IR 

(2) Enable   

(3) Solid State Laser: Compact + Efficient + New Wavelength (UV to Mid-IR)  

晶片 應用模組 

全光譜雷射 -特殊全光譜雷射光子的產生/感測/放大/信號處理及其應用 
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22-Nov-18

http://www.icnet.uk/axp/facs/davies/Flow.htmlLondon Research Institute: 

Flow Cytometry

Spectroscopy

(a) Application Examples: Biomedical and Green Life

To be improved

Atto-second (10^-18 sec) Quantum Communications

Single Photon

(b) Application Examples: Scientific and Advanced RD

Ultralow threshold tunable Mid-IR 

To be improved

Application Examples 
元件/工具/應用解決方案: 提供關鍵的波長轉換元件或雷射應用模組 
應用: 生醫環安, 量子信息, 航太科研,測檢測儀… etc. 

高階顯微鏡系統

Confocal Microscopy

用於細胞組織、神經系統等各類生醫領
域檢測

產品應用

視網膜雷射治療
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龍彩科技 
Founded at 2000 

非半導體雷射/全頻譜光子利基 
@生醫環安, 量子信息, 航太科研, … etc. 

半導體雷射/高速通訊元件 
@數據中心, 5G, …etc. 

InP DFB Laser, from device/TO/OSA to Optical Engine/TRX  
Broadband Optical Network 
Data Center/5G etc. 
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Founded at 2015 

佑勝光電 

台灣歐盟價值共創: 學習成長 

轉投資 

成長瓶頸 



回溯到 2010~2013的成長瓶頸:  
晶片:    Very good at unique PPLN Chips but  
模組:    Lack of experience in module level integration 
應用解決方案:  Lack of insight in application sub-system integration  
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How:?  

在經濟部和工研院的支持下 創造機缘… 



(1) 2009-Sepetmber:  
Breath analysis as a diagnostic tool for early disease detection 

(5) 2011-November  
Metrology for Breath Analysis  

(3) 2010 September:   
Traceability for Greenhouse Gases 

(2) 2010-March  
Mid-Infrared Solid-State Laser Systems for Minimally Invasive Surgery 

(4) 2011-May  
Femtosecond Coherent X-Ray Imaging of Bio-molecular samples (FCXI) 
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Project attempt to join as Partner 
嘗試參與 
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(5) 2011-November  
Metrology for Breath Analysis  

(3) 2010 September:   
Traceability for Greenhouse Gases 

(2) 2010-March  
Mid-Infrared Solid-State Laser Systems for Minimally Invasive Surgery 

(4) 2011-May  
Femtosecond Coherent X-Ray Imaging of Bio-molecular samples (FCXI) 

Failed due to different reason (too late or project does not pass….)  

(1) 2009-Sepetmber:  
Breath analysis as a diagnostic tool for early disease detection 

沒有成功 



(3) 2014-May to 2017 April 
Metrology for biogas 
-Tunable mid-IR laser sources and tunable mid-IR laser based gas sensing platform 

(2) 2013-May to 2016 April  
Metrology for airborne molecular contamination in manufacturing environments  
- Development of Mid-IR Wavelength Conversion Chip and Mid-IR Wavelength Tunable Laser Module 

(1) 2013-May to 2015 September.  
CELL-UV:  Compact and Efficient Laser for Life science and  
other applications, emitting > 60 mW continuous-wave radiation at 355 nm 
 

Finally, we success with 5 projects (3 completed and 2 on-going)  
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(4) 2019-June to 2021 November 
MIRDIAL: Compact and cost-effective MIR-DIAL for improved industrial and urban 
pollution measurement (https://mirdial.com/about/) 

(5) 2020-Jan to 2024 December 
AMPLITUDE: Advanced Multimodal Photonics Laser Imaging Tool for Urothelial 
Diagnosis and Endoscopy (https://www.amplitude-imaging.com/partners) 

https://mirdial.com/about/
https://mirdial.com/about/
https://www.amplitude-imaging.com/partners
https://www.amplitude-imaging.com/partners
https://www.amplitude-imaging.com/partners
https://www.amplitude-imaging.com/partners


(1) 2013-May to 2015 September (UV-CELL): Compact and Efficient Laser for Life science 
and  other applications, emitting > 60 mW continuous-wave radiation at 355 nm 
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18
Biomedical Pharmaceutical Semiconductor 

Process Inspection
Diagnosis and 
Treatment

CELL 
(Compact/Efficient/
Cost-efficient UV Laser)

Enable lower-cost bench-top 
Instruments and application system

High-End Research-Grade UV

Too Bulky, too Expensive

Wavelength 
converter (HCP) 

High Precision Laser 
Packaging (Cobolt) 

High Quality UV Coating 
Process (LzH, Germany)

High Quality UV Coating 
Facility (LzH, Germany)

CELL-UV:  Compact and Efficient Laser 
for Life science and other applications, 
emitting > 60 mW continuous-wave 
radiation at 355 nm

貢獻:核心晶片 
學習:模組技術 

小型高效率UV固態雷射 
(連續波功率>60 mW, 波長355 
nm, 用於生醫及其他領域) 

拉曼/螢光光譜 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://en.wikipedia.org/wiki/Flag_of_the_Republic_of_China&psig=AOvVaw0DQnSln2uIMcMVTzukeGum&ust=1551842559981439
https://upload.wikimedia.org/wikipedia/en/4/4c/Flag_of_Sweden.svg
https://upload.wikimedia.org/wikipedia/commons/b/ba/Flag_of_Germany.svg
https://upload.wikimedia.org/wikipedia/commons/b/ba/Flag_of_Germany.svg


Goal: construct an immediate (<5 minutes) and 
precision (<ppb level) of the gas monitoring system 
for high sensitivity air airborne contaminants testing 
in advanced semiconductor/other high-tech 
manufacturing process.  

a. JRP-Partners (those who will accede to the JRP-Contract) 

no. Participant Type Short Name Organisation legal full name Country 

1 Funded JRP-Partner MIKES Mittatekniikan Keskus Finland 

2 Funded JRP-Partner CMI Cesky Metrologicky Institut Brno Czech 

Republic 

3 Funded JRP-Partner INRIM Istituto Nazionale di Ricerca Metrologica Italy 

4 Funded JRP-Partner NPL NPL Management Limited United 

Kingdom 

5 Funded JRP-Partner PTB Physikalisch-Technische Bundesanstalt Germany 

6 Funded JRP-Partner VSL VSL B.V. Netherlands 

7 Unfunded 

JRP-Partner 

HCP HC Photonics Corporation Taiwan 
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(2) 2013-May to 2016 April  (AMC) 
Metrology for airborne molecular contamination in manufacturing environments  
- Development of Mid-IR Wavelength Conversion Chip and Mid-IR Wavelength Tunable Laser Module 

無塵室製造環境中之微量氣懸污染物檢測  
          - 可調式中紅外光波長轉換晶片與雷射模組開發計畫 

貢獻:晶片/模組 
學習:應用子系統 



(3) 2014-May to 2017 April: Metrology for biogas 
-Tunable mid-IR laser sources and tunable mid-IR laser based gas sensing platform 
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生物能源氣體檢測平台開發計畫-可調式中紅外光雷射模組及檢測平台開發計畫 

貢獻:晶片/模組/應用子系統 
學習:應用解決方案 



(4) 2019 June to 2021 November (on-going) 
MIRDIAL: Compact and cost-effective MIR-DIAL for improved industrial and urban pollution 
measurement 
 
小型/具成本效益之中紅外光差分吸收雷射光達 用於改善工業和城市污染量測 

本計劃的技術核心: 中紅外光差分吸收光譜學 +雷射光達  = 中紅外光差分吸收雷射光達 (MIR-DIAL)  

其運作原理是發送中紅外脈衝雷射，利用感測空氣散射的光子  (在 on resonance 分子吸收波長 及 
off-resonance 分子不吸收波長之差分吸收) ，來解析空氣中的氣體濃度分布 
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計畫結合 HCP (Taiwan) + NLIR (Denmark)  +  DFM (Denmark) + CIMEL 
(France)  之個別核心，彼此合作夥伴之間存在互補性、綜效性，形成
聯盟獨特的競爭優勢 

貢獻:晶片/模組/應用子系統 
學習:應用解決方案 

14 

系統整合/標準校準 

https://www.ird.gov.hk/chi/tax/dta_country.htm
https://www.southbankmarine.com/product/denmark-flag-sewn/
https://www.southbankmarine.com/product/denmark-flag-sewn/
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://en.wikipedia.org/wiki/Flag_of_the_Republic_of_China&psig=AOvVaw0DQnSln2uIMcMVTzukeGum&ust=1551842559981439


晶片 模組 應用子系統 應用解決方案 

學習成長 & 反思學習:  
 在經濟部和工研院的支持下，參與台灣歐盟價值共創計劃， 
 學習成長，達成我們不能獨自完成的事情 :   
       -  從晶片/模組到應用子系統/應用解決方案 
 -  從客戶到合作夥伴/合作夥伴網絡 

How do we find the connection/partners (機缘 by 積極正向思考):  
 - Make yourself ready in capabilities/mindset for integration/be integrated  
    (H2 >> H+ (有活性的氫 )>> H2O, etc)  
 - From previous connection points to partnership network 
    (no fixed way, but one way or the other way toward where you think/envision…. ) 
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https://www.photonics21.org/download/about-us/photonics-ppp/photonics-ppp_research-and-innovation-topics.pdf?m=1513605489& 

(5) 2020-Jan to 2024-December 
AMPLITUDE: Advanced Multimodal Photonics Laser Imaging Tool for Urothelial 
Diagnosis and Endoscopy (https://www.amplitude-imaging.com/partners) 

先進的多模式光子雷射成像工具，用於尿道診斷和內窺鏡檢查 

2020 年產業科技創新國際研討會  
主題：數位創新與智慧醫療  

Digital Innovation for smart health and wellbeing 
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* 光子學使治療過程中的診斷更加準確；診斷驅動療法或即時診斷工具和儀器 
* 了解疾病起源的下一代生物光子方法和工具。 



Impact on societal challenges:  
Most European countries will see a strong demographic change in the near future with drastic 
consequences for the health and well-being of the European citizens and for their healthcare systems. E.g. 
the number of new cancer cases and corresponding incidences will rise steeply every year as a consequence. 
The same is true for other age-related diseases such as cardiovascular, osteoarticular and cerebrovascular 
diseases and many others. Early detection, precise diagnostics is key to an appropriate and successful 
treatment. Of particular concern are the falling birth rates and the increasingly aged population. The latter 
is causing an increase of the number of people with degenerative diseases (Alzheimer’s, Parkinson’s etc) and 
the former decreases the ability of the working population to support retirees. 
(大多數歐洲國家將在不久的將來看到強大的人口變化，這將對歐洲公民的健康和福祉以及他們的醫
療系統產生巨大的影響。例如。每年新癌症病例的數量和相應的發病率將急劇上升。對於其他與年
齡有關的疾病，例如心血管，骨關節和腦血管疾病以及許多其他疾病，也是如此。早期發現，精確
診斷是適當且成功治療的關鍵。特別令人關注的是出生率下降和人口老齡化。後者導致變性疾病
（阿爾茨海默氏症，帕金森氏症等）的人數增加…. 
Example:  
*  Photonics enabled therapy  
In particular, we are looking for advanced photonic methods (from THz, visible light, X-ray to gamma 
frequencies) which support surgical procedures e.g. by helping to delineate tumor borders or areas with a 
perfusion deficit, to guide navigation of devices, to develop new surgical tools for navigation and 
treatment, or to locally apply drugs.  
 
* Next generation of biophotonic methods and tools to understand the origin of diseases  
A third topic that is in the focus consists of advanced instruments and methods to understand the cellular 
reasons for the origin of diseases to stop diseases even before their onset.  
The goal is to provide the biochemical end-user and the medical doctors engaged in research with new tools 
towards a better understanding of the origin of diseases (DNA sequencing or other genomics, leading e.g. 
to personalized (or stratified) 
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Challenges beyond innovation:  
* In this context both system integration companies (mostly large OEMs) and SMEs 
collaborate with System and method,  development will need to include steps necessary to 
enabling clinical studies.  
(系統整合公司(大多數為大型OEM)和中小型企業合作，包括進行臨床研究所需的步驟) 
 
* Furthermore, a potential project proposal must include a part where the benefit of the 
outcome is demonstrated in a real environment – (preclinical studies, including pilot clinical 
studies when necessary) within the study.  
證明結果益處的部分（臨床前研究) 
 
* There are lots of barriers to the market entry of SMEs as medical device manufacturers due 
to regulations and other barriers as well as further risks. Also large companies face such issues.  
(由於法規和其他障礙以及進一步的風險，中小企業作為醫療器械製造商進入市場存在許
多障礙。大公司也面臨此類問題) 
 
* For all topics above, it is of less importance what kinds of photonic technologies and 
methods will be employed, what photonic component, subsystem or method will be 
combined or further developed as long as the final device is clearly superior to already 
available and established devices and has a definite added value for the physician/clinician 
and the patient in case of the first and second topic and for the biochemical end-user for the 
third topic.  
(方法不太重要，只要最終設備明顯優於現有的和已建立的設備以及對醫師/臨床醫生具
有確定的附加值) 
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European companies are able to supply the whole food chain from components over 
systems to complete solutions. 
(歐洲公司能夠提供從系統組件到完整解決方案的整個價值鏈) 
In the life science related market Europe is also well-positioned with larger companies like 
Zeiss, Leica and Tecan but also with a multitude of different SMEs. For medical imaging 
systems industries providing both hardware and software are e.g. Philips and Siemens 
Healthcare. Besides, there also exist several smaller companies who can be worldwide or 
European leaders on a particular specific domain related to equipment and/or components, 
as for example Thales for X-ray detectors and imaging solutions in cooperation with Trixell (a 
joint venture of Thales-Philips-Siemens). To fully exploit the potential of new photonics 
innovations it is also essential to optimize integration into the medical workflow and into 
existing hardware and software products and solutions.  

Europe: Colorful & Diverse 
(Innovative/collaborative) 
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(5) 2020-Jan to 2024 December 
AMPLITUDE: Advanced Multimodal Photonics Laser Imaging Tool for Urothelial 
Diagnosis and Endoscopy (https://www.amplitude-imaging.com/partners) 

先進多模式光子雷射成像工具，用於尿道診斷和內窺鏡檢查 
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# Participate  Name  & Responsibility Country 

1 TAMPEREEN KORKEAKOULUSAATIO SR (TAU): TAU will coordinate the project under 
the scientific leadership of Dr Regina Gumenyuk. 

FI 
(Finland) 

2 ASTON UNIVERSITY (ASTON): Aston University will be involved in the development of 
fibre lasers at 1640-1720nm and in efficient frequency conversion of this wavelength 
to 850nm for metabolomic investigations.  

United 
Kingdom 
 

3 CONSIGLIO NAZIONALE DELLE RICERCHE (CNR): CNR will lead WP4 Imaging biomarker 
identification. 

Italy   
 

4 AMPLICONYX OY (AMPX): AMPX role in the project is to design of laser drive and 
control electronics and software. 

FI 
 

5 FUNDACIO INSTITUT DE CIENCIES FOTONIQUES (ICFO): ICFO will be involved in the 
development of the coupling of the lasers at 1700nm and its frequency doubling signal 
to the microscope.  

ES (Spain) 
 

6 FEMTONICS KUTATO ES FEJLESZTO KORLATOLT FELELOSSEGU TARSASAG (FEMT): 
FEMT will deliver the role of system integration for the proposed Microscope. 

HU 
(Hungary) 

7 UNIVERSITA' DEGLI STUDI DI MILANO-BICOCCA (UNIMIB):UNIMIB-SYSBIO will provide 
a systems metabolomics approach to characterize clinical bladder cancer samples.  

IT (Italy) 
 

8 UNIVERSITA DEGLI STUDI DI FIRENZE (UNIFI): UNIFI will lead WP6, clinical proof of 
concept coordinating the ethical approvals and the proof-of-concept studies  

IT 
 

9 HC PHOTONICS CORPORATION LIMITED (HCP): Work will be focused on the 
development of frequency conversion of two sources to cover the full biological 
window.  

TW 
(Taiwan) 

10 MODUS RESEARCH AND INNOVATION LIMITED (MODUS): MODUS will provide project 
management support for AMPLITUDE in collaboration with the coordinator (TAU).  

United 
Kingdom 

11 LEONI Fiber Optics GmbH (LEONI):  
LEONI will lead WP1 and contribute to the specification of the lasers and multi-modal 
imaging system related to the requirements for optical fibers for urological endoscopy 

DE 
(Germany) 

https://cdn11.bigcommerce.com/s-ey7tq/images/stencil/1280x1280/products/3332/18818/italy-flag__19720.1575327320.jpg?c=2


AMPLITUDE: 
Advanced Multimodal Photonics Laser Imaging Tool for Urothelial Diagnosis and Endoscopy 
(先進多模式光子雷射成像工具，用於尿道診斷和內窺鏡檢查) 

Amplitude targets the development of new multimodal imaging systems exploiting novel laser 
sources and state-of-the-art imaging and spectroscopic technologies to fulfil unmet clinical 
needs in terms of the specificity and accuracy of cancer diagnosis and therapy monitoring. 
​(Amplitude的目標是開發新型多模態成像系統，該系統利用新型激光源以及最新的成像和
光譜技術來滿足癌症診斷和治療監測的特異性和準確性方面未滿足的臨床需求) 
 
The project will develop novel ultrafast lasers that access currently unavailable wavelengths, 
and use them for high resolution non-linear imaging and confocal microscopy. 
(目標是開發新型多模態成像系統，該系統利用新型激光源以及最新的成像和光譜技術來
滿足癌症診斷和治療監測的精確度和精確度未滿足的臨床需求) 
  
By combining the deeper morphological and structural information provided by these 
modalities with the functional/molecular information provided by metabolic imaging and 
Raman spectroscopy in a prototype multimodal microscope and endoscopic probe, Amplitude 
will deliver imaging systems offering unparalleled label-free and real-time high-resolution 
imaging deep inside tissues. 
(通過將這些模式提供的更深層的形態學和結構信息與代謝成像和拉曼光譜學,  
在原型多模式顯微鏡和內窺鏡探頭中提供的功能/分子信息相結合， 
Amplitude將提供可提供無與倫比的無標籤實時高光譜成像系統分辨率, 成像深層組織) 
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Figure 3: The wavelength dependence of reduced scattering coefficient 
for biotissue (skin as example) 

Figure 2: Absorption spectrum of human skin showing the first (NIR-I), second (NIR-II) and 
third (NIR-III) biological windows, adapted from Hemmer et al. 2016 [1].  

Components and Enabling Technology View  

Advance of Fiber Laser Wavelength Converter 

Longer wavelength enables 
Less Scattering & Deeper Penetration Depth 

NIR Biological Window                                     
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泌尿上皮癌 (Urothelial carcinoma, UC) 就是由病變的泌尿上皮所衍生而成 
膀胱癌（bladder cancer）只占美国癌症新发病例的5％ - 比例不大- 但考虑到它是男性中
第四大常见癌症，了解这种疾病的症状和体征还是十分重要的。 

Figure 6: Illustration of different pathological stages of bladder cancer (Walsh: 
Urology). 

Solution & Impact View  
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5-year survival rate decreases with increasing stage, 
as follows:  
Ta, T1, CIS – 82-100%; T2 – 63-83%; 
T3a – 67-71%; T3b – 17-57%;  
T4 – 0-22%, despite active or radical treatment 
From the T2 stage, radical cystectomy is advocated, 
thus leading to important changes in patients’ 
quality of life as it requires definitive urinary 
diversion and sometimes also chemotherapy.  



Amplitude brings together 11 partners from across Europe to develop 
a compact and efficient multi-modal microscopy and endoscopy 
platform combining confocal and non-linear imaging techniques. 
​ 
Motivated by recent breakthroughs in multi-photon imaging the 
project aims to develop a system that exploits the optical properties of 
near-infrared (NIR), instead of visible or UV light, to image deep inside 
tissues. 
​ 
Using novel ultrafast light sources, the project will investigate a new 
concept of label-free, multi-modal microscopy and endoscopic 
imaging based on an under explored wavelength region between 
1650nm and 1870nm (the 3rd biological window). 
​ 
Using this wavelength range Amplitude will develop high resolution 
imaging and spectroscopic technologies, including NIR confocal 
reflectance microscopy, multi-photon microscopy and spontaneous 
Raman spectroscopy to enable exhaustive characterisation of the 
morphological, metabolic and molecular characteristics of tissues. 
​ 
The different technologies will be integrated into a novel diagnostic 
imaging platform, for use in microscopy or endoscopic probes, 
enabling the capture of high-resolution images at depths up to 10 
times greater than existing clinical diagnostic tools. 
​ 
Finally the ability of the platform to improve the speed and accuracy of 
the detection and monitoring of bladder cancer will be evaluated. A 
series of laboratory and clinical assessments will be carried out with 
the aim of demonstrating that the high resolution images produced by 
the microscope and endoscope can enhance the ability of doctors to 
diagnose, treat and monitor bladder cancer patients. 
 https://www.amplitude-imaging.com/ 27 

https://www.amplitude-imaging.com/
https://www.amplitude-imaging.com/
https://www.amplitude-imaging.com/
https://www.amplitude-imaging.com/


small photon alone, BIG VALUE OGETHER 

Summary: 我們的公式 
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SUPERIORS: Supercontinuum and Upconversion based on Poled crystal waveguides for 
Efficient Real-tIme mOnitoring in the mid-infraRed Spectrum 
(基於極化晶體波導的超連續譜和上變頻，用於中紅外光譜的有效實時監測) 

Ending Note : another “failed” proposal @ 2018 
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