
PROGRESS IN BIOMEDICAL OPTICS AND IMAGING 
Vol. 21 No. 25 

 
 
 
 

Volume 11235 
 
 

Proceedings of SPIE, 1605-7422, V. 11235 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 

Microfluidics, BioMEMS, and 
Medical Microsystems XVIII 
 
 
 
Bonnie L. Gray 
Holger Becker 
Editors   

 
 
1–4 February 2020 
San Francisco, California, United States 
 
 
Sponsored by 
SPIE 
 
Cosponsored by 
microfluidic ChipShop GmBH (Germany) 
 
Published by  
SPIE                                       
 

Microfluidics, BioMEMS, and Medical Microsystems XVIII, edited by Bonnie L. Gray, Holger Becker, Proc. of SPIE
Vol. 11235, 1123501 · © 2020 SPIE · CCC code: 1605-7422/20/$21 · doi: 10.1117/12.2569887

Proc. of SPIE Vol. 11235  1123501-1



The papers in this volume were part of the technical conference cited on the cover and title page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and 
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org. 
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
   Author(s), "Title of Paper," in Microfluidics, BioMEMS, and Medical Microsystems XVIII, edited by 
Bonnie L. Gray, Holger Becker, Proceedings of SPIE Vol. 11235 (SPIE, Bellingham, WA, 2020) Seven-
digit Article CID Number. 
 
ISSN: 1605-7422 
ISSN: 2410-9045 (electronic) 
 
ISBN: 9781510632332 
ISBN: 9781510632349 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 
Copyright © 2020, Society of Photo-Optical Instrumentation Engineers. 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this 
volume is $21.00 per article (or portion thereof), which should be paid directly to the Copyright 
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made 
electronically through CCC Online at copyright.com. Other copying for republication, resale, 
advertising or promotion, or any form of systematic or multiple reproduction of any material in this 
book is prohibited except with permission in writing from the publisher. The CCC fee code is 1605-
7422/20/$21.00. 
 
Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 

Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 
 
Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation 
identifier (CID) number is assigned to each article at the time of publication. Utilization of CIDs 
allows articles to be fully citable as soon as they are published online, and connects the same 
identifier to all online and print versions of the publication. SPIE uses a seven-digit CID article 
numbering system structured as follows: 

 The first five digits correspond to the SPIE volume number.       
 The last two digits indicate publication order within the volume using a Base 36 numbering 
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 

Proc. of SPIE Vol. 11235  1123501-2



  Contents 
 
  vii Authors 
   ix Conference Committee 
  

   MANUFACTURING I 
     
  11235 04  Generation of multi-level microstructures using a wavelength-selective photoresist and 

mask-less grayscale lithography [11235-3] 
     
     

   DEVICES I 
     
  11235 09  Microspectrometry-FTIR based glucose and fructose biosensor with pseudo-continuous flow 

[11235-8] 
     
     

   MEDICAL DEVICES 
     
  11235 0A  Backscattering-based wireless communication and power transfer to small biomedical 

implants (Invited Paper) [11235-9] 
     
  11235 0B  Optical immuno-biochip for detection of oral cancer biomarkers with IoT platform [11235-10] 

     
  11235 0C  Simulation and experimental results of a microfluidic dipole designed for brain experiments 

[11235-11] 
     
  11235 0D  Functional optical immunosensor microfluidic platform for acute myocardial infarction 

diagnosis [11235-12] 
     
     

   DEVICES II 
     
  11235 0E  Impact of open surface area of multi-well microelectrode array on mammalian brain cells 

recording efficiency [11235-13] 
     
  11235 0F  Fabrication of thin composite emission filter for high-performance lens-free fluorescent imager 

[11235-14] 
     
  11235 0G  Facile integration of electronics in glass microfluidic devices for electrochemical synthesis and 

analysis [11235-15] 
     
     
     

iii

Proc. of SPIE Vol. 11235  1123501-3



   MANUFACTURING II 
     
  11235 0H  Solvent-resistant microfluidic devices made from PFHDA resins by micro-stereolithography 

[11235-17] 
     
  11235 0I  A novel gravity valve and its application in a 3D printed centrifugal fluidic-system for solid 

phase extraction (SPE) (3D Printing Best Paper Award) [11235-19] 
     
     

   APPLICATIONS I 
     
  11235 0K  Organ on chip models for the evaluation of microbubble based therapeutic delivery 

(Invited Paper) [11235-21] 
     
  11235 0L  Ultra-low power pH sensor powered by microbial fuel cells [11235-22] 

     
  11235 0M  Biosensor for determining average iron content of ferritin by measuring its optical dispersion 

[11235-23] 
     
  11235 0N  Sensing of diseased mitochondria proportion by DEP at the organelle level of intact cells 

[11235-24] 
     
     

   MICROFLUIDICS AND MEDICAL MICRO SYSTEMS: JOINT SESSION WITH 11235 AND 11268 
     
  11235 0O  Kombispec: a microfluidics-based system for the fast on-site analytics in food production 

[11235-25] 
     
  11235 0Q  Rapid prototyping of alumina-based microfluidic reactors [11235-27] 

     
     

   OPTOFLUIDICS 
     
  11235 0S  Single cell radiometry using droplet optofluidics [11235-29] 

     
  11235 0U  An implantable light source for in-vivo fluorescence image sensor [11235-31] 

     
     

   APPLICATIONS II 
     
  11235 0W  Real-time optical monitoring of zinc-oxide nanowires in-situ growth within a microfluidic 

chamber [11235-33] 
     
     
     

iv

Proc. of SPIE Vol. 11235  1123501-4



   POSTER SESSION 
     
  11235 0Y  An inkjet-printed and reusable platform for single cell impedance cytometry [11235-16] 

     
  11235 0Z  Microfluidic-assisted engineering of multi-layered microcapsules for 3D stem cell culture 

[11235-35] 
     
     

 

v

Proc. of SPIE Vol. 11235  1123501-5



Proc. of SPIE Vol. 11235  1123501-6



Authors 
 
 
Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article 
numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36 
numbering is employed for the last two digits and indicates the order of articles within the volume. 
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etc. 
 
Alamrani, Nasser A., 0M 
Batchelor, Damien V. B., 0K 
Becker, Holger, 0O 
Björninen, Toni, 0A 
Bourn, Matthew, 0K 
Bourouina, Tarik, 0W 
Brochu, Nathaniel, 0C, 0L 
Carreras, P., 0Z 
Cedena, T., 0Z 
Chen, Yi-Chun, 0B, 0D 
Chi, Pei-Yin, 0N 
Chou, Chia-Fu, 0N 
Chu, Tzu-Tsai, 0N 
Chuang, Ting-Wei, 0N 
Coletta, P. Louise, 0K 
Dalton, C., 0E 
Erfan, Mazen, 0W 
Esfandyarpour, Rahim, 0Y 
Evans, Stephen D., 0K 
Farmehini, Vahid, 0N 
Gallardo, M., 0Z 
Gao, Lan, 0W 
Gärtner, Claudia, 0O 
Gnambodoe-Capochichi, Martine, 0W 
Goddard, Nicholas J., 0M 
Gong, Lingling, 0L 
Gonzalez, I., 0Z 
Gottwald, Juliane, 0O 
Greener, Jesse, 0L 
Greenway, Gillian M., 0M 
Gupta, Ruchi, 0M 
Ha, Byunghang, 0S 
Haidar, K., 0E 
Haruta, Makito, 0F, 0U 
Hauck, Nicolas, 0H 
Helmer, Dorothea, 04, 0G 
Huang, Chen-Han, 0B, 0D 
Ingram, Nicola, 0K 
Iqbal, F., 0E 
Joshi, Kushal, 0Y 
Khalil, Diaa, 0W 
Kick, Andrea, 04, 0G 
Kim, Tae Jin, 0S 
Klemm, Richard, 0O 
Kneißl, L., 0Q 
Kotz, Frederik, 04, 0G, 0Q 
Kuo, Chia-Sheng, 0B, 0D 
Kuo, Chia-Tzu, 0N 
Landari, Hamza, 09, 0C 
Le Pivert, Marie, 0W 
Lei, Hsiang-Yu, 0B, 0D 

Leprince-Wang, Yamin, 0W 
Luitz, Manuel, 0G 
Ma, Shubin, 0A 
Männel, Max J., 0H 
Martinez-Lopez, J., 0Z 
McLaughlan, James R., 0K 
Messaddeq, Younès, 09, 0C 
Miled, Amine, 09, 0C, 0L 
Moon, Ejung, 0S 
Morales, M. L., 0Z 
Ohta, Jun, 0F, 0U 
Ohta, Yasumi, 0F 
Ortiz, A., 0Z 
Pakpuwadon, Thanet, 0F 
Pamme, Nicole, 0M 
Peyman, Sally A., 0K 
Pishgar, R. S., 0E 
Pratx, Guillem, 0S 
Qiao, Zheng, 0I 
Rapp, Bastian E., 04, 0G, 0Q 
Reichel, Mareike, 0O 
Reichel, Michael, 0G 
Risch, Patrick, 0G, 0Q 
Roudjane, Mourad, 09 
Rustami, Erus, 0F, 0U 
Sabry, Yasser M., 0W 
Sasagawa, Kiyotaka, 0F, 0U 
Schattschneider, Sebastian, 0O 
Schenk, Jörg, 0O 
Shieh, Dar-Bin, 0N 
Swami, Nathan, 0N 
Sydänheimo, Lauri, 0A 
Syed, N. I., 0E 
Syeda, A., 0E 
Takehara, Hironari, 0F, 0U 
Thiele, Julian, 0H 
Tseng, Fan-Gang, 0N 
Ukkonen, Leena, 0A 
Wang, Wanjun, 0I 
Wang, Yunxia, 0I 
Wang, Zhi-Zhong, 0B, 0D 
Wei, Yau-Huei, 0N 
Wijdenes, P., 0E 
Wu, Yu-Ting, 0N 
Xiang, Jiwen, 0I 
Yang, Can-Hua, 0B, 0D 
Zhang, Yong, 0I 
 

vii

Proc. of SPIE Vol. 11235  1123501-7



Proc. of SPIE Vol. 11235  1123501-8



Conference Committee 
 
 
Symposium Chairs 

Jennifer K. Barton, The University of Arizona (United States) 
Wolfgang Drexler, Medizinische Universität Wien Wien (Austria) 

 
Program Track Chairs 

Tuan Vo-Dinh, Fitzpatrick Institute for Photonics, Duke University 
   (United States)  

                    Anita Mahadevan-Jansen, Vanderbilt University (United States) 
 
Conference Chairs 

Bonnie L. Gray, Simon Fraser University (Canada) 
Holger Becker, microfluidic ChipShop GmbH (Germany) 

 
Conference Program Committee 

Hatice Altug, Ecole Polytechnique Fédérale de Lausanne (Switzerland) 
Brian W. Anthony, Massachusetts Institute of Technology  

(United States) 
Jaione Tirapan Azpiroz, IBM Research - Brazil (Brazil) 
Yolanda Fintschenko, FounderTraction (United States) 
Bruce K. Gale, The University of Utah (United States) 
Albert K. Henning, Aquarian Microsystems (United States) 
Yu-Cheng Lin, National Cheng Kung University (Taiwan) 
Yuehe Lin, Pacific Northwest National Laboratory (United States) 
Ian Papautsky, University of Illinois at Chicago (United States) 
Bastian E. Rapp, Universität Freiburg (Germany) 
Thomas Stieglitz, Albert-Ludwigs Universität Freiburg (Germany) 
Sindy Kam-Yan Tang, Stanford University (United States) 
Hayden K. Taylor, University of California, Berkeley (United States) 
Bernhard H. Weigl, Intellectual Ventures Management, LLC  

(United States) 
 
Session Chairs 

1      Manufacturing I 
Holger Becker, microfluidic ChipShop GmbH (Germany) 
Bonnie L. Gray, Simon Fraser University (Canada) 

 
2      Devices I 

Hui Fang, Northeastern University (United States) 

ix

Proc. of SPIE Vol. 11235  1123501-9



 
 

3      Medical Devices 
Sheng Xu, University of California, San Diego (United States) 

 
4      Devices II 

Leena Ukkonen, Tampere University (Finland) 
 

5      Manufacturing II 
Sally Peyman, University of Leeds (United Kingdom) 

 
6      Applications I 

Frederik Kotz, Universität Freiburg (Germany) 
 

7      Microfluidics and Medical Micro Systems: Joint Session with 11235 and 
11268 
Holger Becker, microfluidic ChipShop GmbH (Germany) 
Udo Klotzbach, Fraunhofer-Institut für Werkstoff- und Strahltechnik IWS 

(Germany) 
 

8      Optofluidics 
Jungkyu Kim, Texas Tech University (United States) 

 
9      Applications II 

Bonnie L. Gray, Simon Fraser University (Canada) 
Holger Becker, microfluidic ChipShop GmbH (Germany) 

 
 
 

 

x

Proc. of SPIE Vol. 11235  1123501-10


