22nd International Conference on
Miniaturized Systems for
Chemistry and Life Sciences
(MicroTAS 2018)

Kaohsiung, Taiwan
11 -15 November 2018

Volume 1 of 4

ISBN: 978-1-5108-9757-1



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2018) by Chemical and Biological Microsystems Society
All rights reserved.

Printed with permission by Curran Associates, Inc. (2019)

For permission requests, please contact Chemical and Biological Microsystems Society
at the address below.

Chemical and Biological Microsystems Society
c/o Preferred Meeting Management, Inc.

307 Laurel Street

San Diego, California 92101-1630

USA

Phone: (619) 232-9499
Fax: (619) 232-0799

info@cbmsociety.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Day 1 — Monday, November 12

Plenary Presentation I

Al Based Personalized TReranoStiCs .........coooviiieeoiiiiiiieeeeeeeeeeee et e e e e

Chih-Ming Ho
UCLA, USA

Session 1A1: Separation Techniques

Tunable 3D Helical Inertial Microfluidics Constructed with PDMS-Parylene

Flexible Microfluidic SyStem .............cccooiiiiiiiiiii e

Bum-Joon Jung, Jihye Kim, Jeong-Ah Kim, Hansol Jang, Sumin Seo, Wonhee Lee
KAIST, Republic of Korea

Electrophoretic Cytometry: Single-Cell Separations on Microparticles to Elucidate
Biological Variation ...............ccoooiiiiiiiii e

Burcu Gumuscu, Amy E. Herr
University of California, Berkeley, USA

Rapid and Dynamic Switching of Physical Environments for Diffusiophoretic

Particle Manipulation and Separation ................ccoccoiiiiiiiiiiiiie e

Dogyeong Ha, Sang Jin Seo, Taesung Kim
UNIST, Republic of Korea

Gradient Elution Chromatography of Femtoliter Samples Utilizing

Extended-Nano FIUIAICS ...........ooooiiiiiiiiiiieeee et

Hisashi Shimizu, Kouto Toyoda, Kazuma Mawatari, Takehiko Kitamori
The University of Tokyo, Japan

Session 1B1: DNA

DNA Origami Nanostructured Surfaces for Enhanced Detection of

MOIECUIAT INTEIACLIONS ...oeeeeeiiieieieeeeeeeeeeee et e e e e e e e e e e e e eeeeeeee e eeeaaeaeeeeas

D. Daems', I. Rutten', W. Pfeifer’, D. Decropl, D. Spasicl, J. Bath®, B. Sacca’,
A. Turberfield’, J. Lammertyn'
KU Leuven, Belgium, 2University of Duisburg-Essen, Germany, *Oxford University, UK

Quantifying the DNA Hybridization Kinetics in Live Cells using a 3D

Single-Molecule Tracking Technique .............ccoccooiiiiiiiiiiiiiie e

Yuan-I Chen, Yin-Jui Chang, Cong Liu, Trung D. Nguyen, Yen-Liang Liu, Yu-An Kuo,
Stephanie Phillion, Angela Liu, Hsin-Chih Yeh
University of Texas at Austin, USA



Hacking DNA for DNA-Powered digital Bioassy using NAzZymes .............cccccoceevvviiieenineennneen. 24
Saba Safdar, Karen Ven, Annelies Dillen, Jeroen Lammertyn, Dragana Spasic
KU Leuven, Belgium

Toehold-Mediated DNA Strand Displacement Reactions for Quantitative

Paper-Based DIiagnostiCs ............cccooiiiiiiiiiiiiiiiet et ettt 28
Elizabeth A. Phillips, Taylor J. Moehling, Jacqueline C. Linnes

Purdue University, USA

Session 1C1: Self Assembly

Igloo-Stock Patterning for Domain Separation of Surface on Microparticle by

Dehydration and Rehydration Process ..............coccoviviiiiniiiiininccee et 32
Cheolheon Park, Jinsik Yoon, Wook Park

Kyung Hee University, Republic of Korea

Grayscale Lithography System and Water Transfer Printing Method for

Fabricating and Printing Biometric Structures ............ccocccovvriiiiniiieiniiee et 35
Kibeom Kim, Wook Park

Kyung Hee University, Republic of Korea

Entropy-Driven Self-Assembly of Mesoscale Three-Dimensional Objects .................c.ccocceeee. 37
Ryota Kawai, Yaoki Mori, Hiroaki Suzuki
Chuo University, Japan

Effect of Temperature Distribution in Microtube and Microfluidic Channel for

DNA Origami ASSEMDBLY .........ccooiiiiiiiiii ettt 40
Keita Hara', Tatsuya Inagakiz, Naoki Yamashita’, Kenta Arima’, Kazuya Yamamura',

Osamu Tabata’, Kentaro Kawai'

'0saka University, Japan, 2Kyoto University, Japan

Session 1A2: Dielectrophoresis

Keynote 1: Nanofluidics and Dielectrophoresis based Biosensors and Analytical

Platform: Challenges and OpPportunities .................coocoieiiiiiiiiiieee e 44
Chia-Fu Chou

Academia Snica, Taiwan

Microfluidic Dielectrophoresis Enables Rapid Characterization of

Lipopolysaccharide Modification in Gram-Negative Bacteria ... 46
Qianru Wang, Hyungseok Kim, Cullen R. Buie

Massachusettes | nstitute of Technology, USA

Dielectrophoretically Oriented Porous Microcapsule to Modulate Mechanical Property

of Hydrogel and Spatial Drug Delivery for Facilitating Neural Stem Cell Differentiation ............. 50
Min-Yu Chiang, Yu-Chih Lo, Yi-Zhen Lin, San-Yuan Chen

National Chiao Tung University, Taiwan

Dielectrophoretic Manipulation for Robust Liquid Marble-Based Digital Microfluidics ............. 54
Nam-Trung Nguyen, Chin Hong Ooi, Jing Jin, Sreejith K.R.
Griffith University, Australia



Session 1B2: Infectious Disease / POC Diagnostics

Keynote 2: Paper Origami DNA Diagnostics for Infectious Diseases ...............ccoccevviiniinnnenne 58
Julien Reboud, Gaolian Xu, Zhugen Yang, Alice Garrett, Weronika Witkowska,

Emma Thomson, Poppy Lamberton, Jonathan Cooper

The University of Glasgow, UK

Multiplexed Instrument-Free Bar-Chart Spinchip Integrated with

Nanoparticle-Mediated Magnetic Aptasensors for Visual Quantitative

Detection of Multiple Patho@ens ...............c.coooiiiiiiiiiice et 60
Xiaofeng Wei, XiuJun Li

Univeristy of Texas at El Paso, USA

An Electrokenetic PCR Chip with In Situ Electrochemical Amplicon Detection for
Comprehensive Microbiological Analysis of Hospital Acquired Infections ............................... 63
Tingting Liu', Yi Lu'?, Yujie Sun®, Pak Kin Wong"?

"University of Arizona, USA, “The Pennsylvania State University, USA, *University of Cincinnati, USA

An Array-type Microfluidic Chip for Multiple Subtyping of Influenza A Viruses by

using Chemically Synthesized Pentasaccharide-Coated Magnetic Beads and RT-PCR ............. 66
Kao-Mai Shen', Narayana Murthy Sabbavarapu’, Chien-Yu Fu', Shang-Cheng Hung’,

Gwo-Bin Lee'”?

'National Tsing Hua University, Taiwan, ?Academia Sinica, Taiwan

Session 1C2: Microfluidic Technology

Keynote 3: Microfluidic Technologies to Manufacture Soft Matter Materials ......................... 70
Sarah Shapiro', Dhananjay Denukuri’, Rodger Yuan', Maxwell Nagarajan', Yoel Fink’,

Patrick S. Doyle’

"Massachusettes I nstitute of Technology, USA, ?Achira Labs, India

Barcode Immunohistochemistry: Multiplexed Microfluidic Immunohistochemistry

ON TESSUE IMECTOAITAY .....oooiiiiiiiiiiiiiiie ettt ettt eeitte e ettt e s satee e s ateessbaeesntaeesaseeessnsaesssseessnssaennns 73
Chang Hyun Cho, Je-Kyun Park

KAIST, Republic of Korea

Reconfigurable Multipolar Open-Space Microfluidics ...............cccoeiveiiiiiiiiiiicice e, 75
Pierre-Alexandre Goyettel, Etienne Boulais', Frédéric Normandeau®, Gabriel Labergel,

David Juncker?, Thomas Gervais'*

Ecole Polytechnique de Montréal, Canada, McGill University, Canada,

3Université de Montréal, Canada

Quantitative Microimmunohistochemistry (QUIC) ............cccooiiiiiiiiiiie e, 79
Anna Fomitcheva Khartchenko'?, Aditya Kashyap'?, Pushpak Pati'?, Maria Gabrani’,

Peter Schraml’, Govind V. Kaigala®

YETH Ziirich, Switzerland, 2lBM Research, Switzerland, ®University Hospital Zurich, Switzerland



Poster Presentations

Poster presentations are listed by topic category with their assigned number
starting on page 15

Plenary Presentation II

From Organ-on-a-Chip Tools Towards '"Patients" on Chips — Enforcing a

Paradigm Shift in Drug Development ................ccoooiiiiiiiiii e

Uwe Marx
TissUse GmbH, Germany

Session 1A3: Imaging Techniques

Fluorescence Ghost Imaging-Activated Cell Sorter ..............cococevvvviiiiiiiiiiiciieceeeeeee e

Yoko Kawamura'?, Masashi Ugawa', Ryoichi Horisaki’*, Issei Sato"***, Sadao Ota'”?
YThinkcyte Inc., Japan, *The University of Tokyo, Japan, *Osaka University, Japan,
*PRESTO, Japan Science and Technology Agency, Japan, *RIKEN, Japan

Highly Multiplexed Detection of Fluorescent Droplets on a Cell Phone using Time

Domain Encoded Optofluidics using only three Excitation Sources .............cccccoocennennen.

Venkata Yelleswarapu, David Issadore
University of Pennsylvania, USA

Session 1B3: Advanced Droplets

C.H.A.D.: Continuous Heterogeneous Assay in Droplets for the

Measurement 0F COTtISOL ..........ooooviiiiiiiiieeeeeeee e e e e e e e e e e eeeete e e e eeeaaaeeeeeeas

Gareth Evans', Wahida Bhuiyanl, Sammer-Ul Hassan’, Brett Warren?, Sharon Coleman?,
Xize Niu'?
"University of Southampton, UK, “SouthWestSensor Limited, UK

Structural Smart Microgels — Enhancing the Sensitivity for Single-Cell

Secretomic ANALYSIS .........ccooiiiiiiiii ettt e

Myat Noe Hsu'?, Yong Zhang'?, Chia-Hung Chen'”?
!National University of Singapore, Sngapore, “Biomedical Institute for Global Health Research
and Technology, Singapore

Session 1C3: Capacitance / Impedance Measurement

Gradual Capacitance for Particle Tracking in Micro-Channels .................c..ccccccoeeinnn.

Miguel Solsona, Eiko Westerbeek, Wouter Olthuis, Albert van den Berg
University of Twente, The Netherlands

A CMOS/Microfluidics Integration Technique with 3-D Hydrodynamic Focusing

for Chip-Scale GHz-Frequencies Dielectric-Based Flow Cytometry ...............ccccccoeoeeee.

Jun-Chau Chien', Mekhail Anwar®?, Ali M. Niknejad®
'Sanford University, USA, University of California, Berkeley, USA,
3University of California, San Francisco, USA



Day 2 — Tuesday, November 13

Plenary Presentation I11

Ultrafast Photonic PCR and Organoids on Chip .............ccoooiiiiiiiiiiii e, n/a
Luke Lee
University of California, Berkeley, USA

Session 2A1: Vascular Systems

Engineering of a 3D Vascularized Tissue-on-a-Chip using Human iPSC-derived Cells ........... 106
Yu-suke Torisawa, Yuta Mishima, Emi Sano, Hitomi Takakubo, Chihiro Mori, Shin Kaneko
Kyoto University, Japan

Unraveling Endothelial Cell Phenotypic Regulation by Spartial Hemodynamic

Flows with MICrofIuidics ..........oooooiiiiiiiiiiic et e 109
Sarvesh Varma'?, Guillermo Garcia-Cardena’, Joel Voldman'

"Massachusettes | nstitute of Technology, USA, 2Harvard Medical School, USA

Non-Uniform Vascular Networks Generated by Non-Uniform Flow Velocity

Distribution for an On-Chip Hereditary Hemorrhagic Telangiectasia Model ........................ 113
Da Shao, Tao Yue, Jennifer S. Fang, Jillian Andrejecsk, Christopher C.W. Hughes,

Abraham P. Lee

University of California, Irvine, USA

Session 2B1: C. Elegans

Neuronal and Behavioural Effects of Alpha-Synuclein Protein and 6-OHDA Neurotoxin

in Parkinson's Disease Investigated with a C. Elegans Electrotaxis Microfluidic Assay ............... 115
Khaled Youssef, Daphne Archonta, Anurag Tandon, Terry Kubiseski, Pouya Rezai

YYork University, Canada, ?University of Toronto, Canada

Automated On-Chip Phenotyping of Caenorhabditis Elegans Embyos: A

Developmental Study as Function of Exposure to Various Compounds ...............ccoccevveennee. 119
H.B. Atakan', M. Cornaglia', T. Alkanat’, R. Trouillon', M.A.M. Gijs'

YEPFL, Switzerland, “Middle East Technical University, Turkey

Quantitative Analysis of Muscle Atrophy under Hyperglycemic Conditions using C.

Elegans Model in a Scaleable Microfluidic Device ..............ccocciiiiiiiiiiiiiineeee e, 122
Samuel Sofela'?, Ajymurat Orozaliev', Sarah Sahloul', Nandita Chaturvedi',

Davood Shahjerdi’, Yong-Ak Song'”?

New York University Abu Dhabi, UAE, “New York University, USA

Session 2C1: Single-Cell Biomolecular Analysis

From Nasal Swab to Digital Answer: Unit Operations for Antibiotis Resistance

Screening on a Single Cell Level ...........ooooo e 126
Martin Schulz', Nadine Borst', Mara Spechtl, Silvia Calabrese', Felix von Stetten'?,

Roland Zengerle'?, Nils Paust'?

"Hahn-Schickard, Germany, Albert-Ludwigs-Universitét Freiburg, Germany



Single-Cell RNA-Sequencing of Migratory Cancer Cells Sorted by Microfluidics:

Discovering Drivers of Cancer Metastasis ...............cocoiriiiiiiiiiiiiie e 130
Yu-Chih Chen, Riley Brien, Saswat Sahoo, Woncheol Lee, Yu-Heng Cheng,

Seungwon Jung, Henry Haley, Kathryn Luker, Gary Luker, Euisik Yoon

University of Michigan, USA

Micro/Nano-Integrated Fluidic Device for Living Single-Cell Protein Analysis ..................... 132
Tatsuro Nakao', Yutaka Kazoe', Kyojiro Morikawa', Ayumi Yoshizaki’,

Kazuma Mawatari', Takehiko Kitamori'

The University of Tokyo, Japan, “The University of Tokyo Hospital, Japan

Session 2A2: Centrifugal Platform / Blood Analysis

Keynote 4: Lab-on-a-Disc for Personalized Medicine ................ccoocccoiiiiiiiniiiiiniiiniiieeeiee e, 135
Hyun-Kyung Woo', Minji Lim', Chi-Ju Kim'?, Vijaya Sunkara', Juhee Park’,

Yoon-Kyoung Cho'”?

YUNIST, Republic of Korea, ?Institute for Basic Science, Republic of Korea

Lab-on-a-Disc for Fully Automated Isolation of Extracellular Vesicles from Whole

Blood of Cancer Pati€nts ..............ccociiiiiiiiiieiiice ettt ettt snaeens 139
Chi-Ju Kim'?, Vijaya Sunkara', Juhee Park’, Hyun-Kyung Woo', Yoon-Kyoung Cho'*

YUNIST, Republic of Korea, ?Institute for Basic Science, Republic of Korea

High-Yield Automated Extraction of Nucleic Acids from Whole Blood using

Centrifugal Microfluidic Platform with Active Pneumatic Pumping ...................ccccoeevennnnnn. 141
Daniel Brassard', Matthias Geissler', Liviu Clime', Jamal Daoud', Denis Charlebois?,

Teodor Veres'

!National Research Council, Canada, Canadian Space Agency, Canada

Multi-Staged Inertial and Impedance Cytometer for Direct Label-Free Leukocyte

Sorting and Profiling from Whole Blood ...............c..ccoooiiiiiiiiii e, 144
Chaykorn Petchakup, Hui Min Tay, King Ho Holden Li, Han Wei Hou

Nanyang Technical University, Sngapore

Session 2B2: Organ-on-a-Chip

Keynote 5: On-Chip Vascular Networks for Three-Dimensional Tissue Models and
Organ-on-a-Chip APPliCAtionS ...........coooiiiiiiiiii et 147
Ryuji Yokokawa

Kyoto University, Japan

A Biomimetic Circular 3D Stenosis Model for Whole Blood Perfusion and Direct

Platelet Monitoring in Aspirin Therapy .............cocoooiiiiiiiiiiiee e 149
Nishanth Venugopal Menon, Phua Zhai Juan, King Ho Holden Li, Han Wei Hou

Nanyang Technological University, Sngapore

Exploring the Chemoresistance Mechanisms of Leukemia in a Biomimetic
'Leukemia-on-a-Chip MICIrOSYSEEIM .........ccccoiiiiiiiiiiieieeie ettt e 152
Chao Ma, Weiqiang Chen

New York University, USA



A Tetris-Like (TILE) Modular Microfluidic Platform for Mimicking

Multi-Organ INteractions ...............cccooiiiiiiiiiiie e

Louis Ong Jun Ye', Terry Chng”, Chong Lor Huai', Seep Li Huan®, Toh Yi-Chin'
!National University of Sngapore, Sngapore, 2Singapore University of Technology and Design,
Singapore, *Temasek Polytechnic, Singapore

Session 2C2: Serology / Immunization

Keynote 6: Nanoplasmonic Platform for Multiple Biosensing Applications ................

Nikhil Bhalla, Riccardo Funari, Amy Q. Shen
OIST, Japan

Measles Immunization Status Test using 3D-Printed Capillaric Circuits ....................

Arya Tavakoli, Li Xing, Brian Ward, David Juncker
McGill University, Canada

Lab in a Backpack: Portable Digital Microfluidics for Serosurveillance in

Resource-Limited Settings ..o

Alexandros A. Sklavounos, Julian Lamanna, Ryan Fobel, Richard P.S. de Campos,
Christopher A. Dixon, Tanya Narahari, Christian Fobel, Joshua Dahmer, Adam Lee,
Man Ho, Filip Dinic, Darius G. Rackus, Roger Shih, Aaron R. Wheeler

University of Toronto, Canada

Liver-Immune Coculture Array Predicts Drug-Metabolism-Induced Skin Sensitization

Lor Huai Chong, Huan Li, Isaac Wetzel, Hansang Cho, Yi-Chin Toh
!National University of Sngapore, Sngapore, “Temasek Polytechnique, Sngapore,
3University of North Carolina at Charlotte, USA

Plenary Presentation IV

Enabling Clinical Precision Medicine by Optoelectronic Single-Molecule Sequencing
Johnsee Lee
Personal Genomics, Inc., USA

Session 2A3: Cellular Metabolism

Circulating Tumor Cells Isolation based on their Altered Metabolism with

Droplet MICrofluidics ...........cccueeiiiiiiiee et

Francesca Rivello', Aigars Piruska’, Kinga Matula', Fabio Del Ben*?, Matteo Turetta®,
Wilhelm Huck'
'Radboud University, The Netherlands, °C.R.O. Aviano, Italy, *University of Udine, Italy

Metabolomic Comparison of Adherent vs Spheroid Cell Culture via Microfluidic NMR
Bishnubrata Patra, Manvendra Sharma, William G. Hale, Marcel Utz
University of Southampton, UK

High-Sensitivity Chip Calorimeter based on Parylene Microfluidics for

Measurement of Cellular Metabolic RAte ............oooooviiiiimiiieeeeeeeeeeeeeeeeeeeeeeeeeeeee s

Jihye Kim, Sung Min Nam, Jonghyun Kim, Sumin Seo, Wonhee Lee
KAIST, Republic of Korea



Session 2B3: Droplets — Interesting Mechanisms

Navigation of Droplets through Micropillars using an AC Electric Field ................................ 182
Adrian J.T. Teo, Chee Meng Benjamin Ho, Yongsheng Gao, Nam-Trung Nguyen, Say Hwa Tan
Griffith University, Australia

Gas-Mediated Crosstalk in Droplet Flow — Characterisation and Correction ........................ 186
Adrian M. Nightingale, Sammer-ul Hassan, Gareth W.H. Evans, Sharon Coleman, Xize Niu
University of Southampton, UK

Dynamics of Hybrid Nano-Structured Au Particles/Nanobubble in a Quasi 2D

Liquid ENVIrONIMENT .........cooooiiiiiiiiiiiiiie ettt ee ettt e s seee e sebeessnaeesenbeeesnseeesnsseesennns 190
Pijus Kundu', Shih-Yi Liu', Fu-Rong Chen’, Fan-Gang Tseng'”?

!National Tsing Hua University, Taiwan, “City University of Hong Kong, China,

%Academia Sinica, Taiwan

Session 2C3: Cytometry / Sensors

Smart Contact Lens for Continuous Colorimetric Intraocular Pressure Monitoring ............ 194
Bohee Maeng, Jungyul Park
Sogang University, Republic of Korea

Deep Learning Assisted Analysis of Multiple Individual Red Blood Cells in Blood Flow ........... 197
Takayuki Akai, Hiroaki Ito, Makoto Kaneko
Osaka University, Japan

Large-Area Cell-Tracking Intrinsic Cytometry with Digital Holographic Imaging ............... 199
Nicha Apichitsopa, Joel Voldman
Massachusetts Institute of Technology, USA

Day 3 — Wednesday, November 14

Session 3A1: Nano-Fluidics / Nano-Pores

Construction of Programmable Nanopore using 3-Sheet Peptides ....................ccoocoiiinn 202
K. Shimizu', N. Saigol, S. Sakashita®, Y. Hamada?, K. Usui’, B. Mijiddorj3,

L. Kawamura3, R. Kawano'

Tokyo University of Agriculture and Technology, Japan, Konan University, Japan,

3Yokohama National University, Japan

Long-Term Continuous Online Monitoring of Antibody Purity using a Nanofluidic

Device during High-Concentration Perfusion Culture .................ccccoeviiiiiiiiiiniiieee e 204
Taehong Kwon', Sung Hee Ko', Jean-Francois. P. Hamel', Jongyoon Han'?

"Massachusetts I nstitute of Technology, USA, “Singapore-MIT Alliance for Research and

Technology, Sngapore

Proton Transfer Mechanism in Extended-Nano Space Investigated by H'/D"

00T ) 0T O i T AR 207
Kazuma Mawatari, Kohei Isogai, Takehiko Kitamori

The University of Tokyo, Japan



A Self-Powered Enzymatic Microtubular Sensor based on Streaming Current ..................... 209
Longteng Yu', Chen Shi', Wang Xi', Ren Hao Soon', Peiyi Songz, Chwee Teck Lim'
National University of Sngapore, Sngapore, “Huazhong University of Science and Technology, China

Session 3B1: Droplet Generation and Manipulation

Integrated Droplet Generation and Assembly Platform with Precisely Controlled

Droplet Contents and Uniform Droplet Incubation Duration ....................ccccooveviiniieinnineene, 212
Pengfei Zhang, Aniruddha Kaushik, Kuangwen Hsieh, Tza-Huei Wang

Johns Hopkins University, USA

Mechanically and Directionally Tunable Soft Step Emulsification .........................cccoooiii 216
Seungman Choi, Naotomo Tottori, Takasi Nisisako
Tokyo Institute of Technology, Japan

Plug-n-Play Biosensors for Multi-Modal Digital Microfluidic Analytics ..............ccccceecinien. 218
Richard P.S. de Campos, Darius G. Rackus, Roger Shih, Aaron R. Wheeler
University of Toronto, Canada

Self-Construction of Eiffel tower-inspired Tip-merged Polymeric Microneedle with

Varying Structures using Photolithography ..., 221
Junegeun Lim, Dongha Tahk, Noo Li Jeon

Seoul National University, Republic of Korea

Session 3C1: Particle Preparation

FlowSculpt: Software for Efficiently Designing Inertial Flow Sculpting Devices ................... 225
Daniel Stoecklein', Michael Davies’, Joseph de Rutte', Chueh-Yu Wu',

Baskar Ganapathysubramanian®, Dino Di Carlo'

YUniveristy of California, Los Angeles, USA, %lowa Sate University, USA

Device-Free Mondisperse Droplet Generation using 3D-Structured

JANUS MICTOPATTICIES .......oooiiniiiiiiie et e s tr e e et e e e ear e e e enereeeennes 229
Chueh-Yu Wu, Joe de Rutte, Bao Wang, Matthew Jacobs, Andrea Bertozzi, Dino Di Carlo

UCLA, USA

Next Generation Optofluidic Fabrication for Sub-100 Micron Particles ..................ccocce.. 232

Kevin S. Paulsen'?, Yanxiang Deng'”®, Aram J. Chung"*
'Rensselaer Polytechnic Institute, USA, 2| awrence Livermore National Laboratory, USA,
3Yale University, USA, “Korea University, Republic of Korea

Cloaked Exosomes: Biocompatible, Durable, and Degradable Encapsulation

through Microfluidic Rapid MiXing ............ccciiiiiiiiie et 236
Sumit Kumar, Issac. J. Michael, Juhee Park, Steve Granick, Yoon-Kyoung Cho

UNIST, Republic of Korea

Session 3A2: Cell Arrays

Fabrication of Cell-based Sensor Array for Multichemical Detection ......................ccecceene 239
Haruka Oda, Ai Shima, Shoji Takeuchi
The University of Tokyo, Japan



A Microfluidic Single-Cell Paring Array for Studying Cell-Cell Interactions in

Isolated COMPATtMENTS ............cocciviiiiiiiiiiiiieeeree e et e ere e e e treeestreeesebeeesstreessssseesssseeesseseesnsnns 241
Xuan Li, Kevin P. Jitsiripol, Abraham P. Lee

University of California, Irvine, USA

Efficient Pairing of Single Cells using Trap-and-Drop Microwell Array ...........c.cccccoevieennne 243
Soo Hyeon Kim'?, Mina Yoshida', Saori Tago', Teruo Fujii'
The University of Tokyo, Japan, “PRESTO, Japan Science and Technology Agency, Japan

Session 3B2: Tumor-on-a-Chip

A Three-Dimensional In Vitro Model of Lymphangiogenesis in

Tumor MicroenvirOnmMEeNt ..............ccocoiiiiiiiiiiiiiieiitee ettt et et e st e st esbte st e ebeesbeesabee e 245
Youngkyu Cho, Kyuhwan Na, Jihee Won, Yesl Jun, Ji Hun Yang, Seok Chung

Korea University, Republic of Korea

Multiplexed Co-Culture Patterning in 2D and 3D using Low-Cost 3D-Printed

Monolithic Pin-Heads ... 248
Grant Ongo, David Juncker

McGill University, Canada

Cell Culturing in Electropolymerized Hydrogel Multi-Layer Nets Fabricated in an
Electrokinetics Microfluidic CRIP ..........oococoiiiiiiiii et 252
Pan Li'?, Lianqing Liu', Yuzhao Zhang'?, Haibo Yu', Gwo-Bin Lee’,

Yuechao Wang', Wen Jung Li*

Chinese Academy of Sciences, China, University of the Chinese Academy of Sciences, China,

3National Tsinghua University, Taiwan, “City University of Hong Kong, China

Session 3C2: Single Cell Sorting and Separation

Label-Free Purification of Hematopoietic Stem Cell (HSC) Derived Reticulocytes

for Red Blood Cell Production ...............cccooiiiieiiiiiiiiii ettt et 256
Kerwin K. Zemingl, Yuko Sato'?, Yin Lu’, Chia-Hung Chen'?, Jianzhu Chen'",

Peter Preiser'?, Jongyoon Han"*

9 gapore-MIT Alliance for Research and Technology, Singapore, 2Nanyang Technological University,

Singapore, *National University of Sngapore, Sngapore, “Massachusetts | nstitute of Technology, USA

Real-Time Optofluidic Diffractive “Imaging” Cell Analyzer ...............ccccoevvvviiiiinniieinnienene, 259
Masachi Ugawa"z’s, Yoko Kawamural’z, Ryoichi Horisaki4’5, Issei Satol’z"”’s,

Hiroyuki Noji*®, Sadao Ota"’

YThinkCyte Inc., Japan, *The University of Tokyo, Japan, *RIKEN, Japan,

*Osaka University, Japan, *PRESTO, Japan Science and Technology Agency, Japan,

®|mPACT Program, Government of Japan, Japan

A Droplet based Single-Cell RNA-Seq Platform using Active Sorting and

Downstream MEFGING ..........cccoviiiiiiiiiiieiiie ettt ere e e ettt e s sbeeestbeeesbteessnbeeessnseeesnsseessnses 262
Meng Ting Chung, Daniel Nunez, Dawen Cai, Katsuo Kurabayashi

University of Michigan, Ann Arbor, USA



Plenary Presentation V

Recent Progress of Nanoscale Eletrochemical Imaging ...................cccooooviviiiiiniiiniciineee 265
Tomokazu Matsue
Tohoku University, Japan

Session 3A3: Flexible / Wearable and Environment Applications

Keynote 7: Towards 3D Bioelectronics: Integration of Conducting Polymer Devices

with 3D Models of Cells IN VItro .........coooiiiiiiiii ettt 267
Charalampos Pitsalidis’, Chrysanthie Moysidoul, Janire Saez', Donata Iandolo’,

Magali Ferro®, Roisin M. Owens'

University of Cambridge, UK, Ecole des Mines de . Etienne, France

PM; s Analysis in Liquid Phase via Water Film-Based Collection and

Microfluidics-Based Electrical Detection ................ccocoviieiiiiiiiiic e 270
Taisuke Shimada', Hirotoshi Yasaki', Takao Yasui'?, Akihide Hibara®,

Takeshi Yanagida"’s, Noritada Kaji“, Masaki Kanai*, Kazuki Nagashima“,

Tomoji Kawai’, Yoshinobu Baba"*

!Nagoya University, Japan, 2PRESTO, Japan Science and Technology Agency, Japan,

#Tohoku University, Japan, “Kyushu University, Japan, *Osaka University, Japan, °AlST, Japan

Wiring on Stretchable Material by Agglutination and Adhesion of Metallic

Nanoparticle using Electrically Induced Microbubbles .................ccoccoiiiiiiiiiiiie 272
R. Masuda, K. Ichikawa, Y. Fukuyama, Y. Yamashita, Y. Yamanishi

Kyushu University, Japan

Session 3B3: Sorting / Cell Separation

Keynote 8: Microfluidic Approaches to Particle and Cell Separation .......................ccoccoe. 275
Bongkot Ngamsom, Nicole Pamme
University of Hull, UK

AcouWash: A Standalone Instrument for the Washing, Separation and

Enrichment of Cells ...ttt et sttt e 279
Jay Mallinson', Oskar Linander', Cecilia Magnusson'?, Karolina Pircs’, Per Augustsson'”

'AcouSort AB, Sweden, 2Lund University, Sweden

Method for Selecting Optimal Operation Frequencies in Bulk Acoustophoretic Devices ........... 282
Giulia Core, Valentina Vitali, Fabio Garofalo, Thomas Laurell, Andreas Lenshof
Lund University, Swveden

Session 3C3: Drug Screening

Keynote 9: A Single Cell Biosensor for Probing Bladder Cancer Heterogeneity .................... 285
Peter Torab, Yue Yan, Pak Kin Wong
The Pennsylvania Sate University, USA



Development of a High-Throughput Micro-Neurocircuitry Platform for Drug

Screening STUAIES ..........ooooiiiiiiiie ettt e et e e et e st e ste e ae e e bt e eneeeteeeaee 287
Joseph A. Fantuzzo'”?, Vincent R. Mirabella>, Ronald P. Hart',

Zhiping P. Pang'?, Jeffrey D. Zahn'

Rutgers University, USA, “Robert Wood Johnson Medical School, USA

Microfluidic Multi-Organ Platform to Study the Effects of Prodrugs on Early
Embryonic DeveloPpmeEnt ..............cccoooviiiiiiiiiiiiiii ettt eerte e e ere e e sre e et e e s a e e e aree e enees 291
Julia A. Boos', Mario M. Modena', Patrick M. Misun’, Kasper Rengglil, Olivier Freyz,

Andreas Hierlemann'
YETH ziirich, Switzerland, 2AnSphero AG, Switzerland

Plenary Presentation VI

CTC Characterization and APPlications ...............cccccviiiiiiiiiciie e 293
Evi Lianidou
University of Athens, Greece

Session 4A1: Genetics / DNA

An Automated Microfluidic Gene-Editing Platform for Deciphering Cancer Genes ............. 294
Hugo Sinha, Angela B.V. Quach, Philippe Q.N. Vo, Steve C.C. Shih
Concordia University, Canada

A CMOS based Lab-on-Chip Diagnostic System for Rapid Detection and

Serotyping of the Dengue VIIUS ..........ccccvviiiiiiiiiiiiicicecee et seree s eseneesneee s 298
Ling-Shan Yu'?, Nicolas Moser', Anselm Au', Kenny Malpartida-Cardenas’,

Sheng-Fan Wang’, Yen-Hsu Chen’, Jesus Rodriguez-Manzano', Pantelis Georgiou'

Ymperial College London, UK, 2Kaohsiung Medical University, Taiwan

Plasmon Resonance Energy Transfer-Based Ultrafast PCR ... 301
Doyeon Bangl, Jonghwan Lee', Luke P. Lee'*?

"University of California, Berkeley, USA, “Biomedical Institute for Global Health Research &

Technology, Singapore, *Harvard Medical School, USA

Session 4B1: Fluid Manipulation

A Study of Ion Wind Generator using Parallel Arranged Electrode Configuration

for Centrifugal FIOW IMIIXEE ..........ccoooiiiiiiiiiiiiecciee et eree e ere e etee e s re e e st e e s nraeesssnaesessnaeenneees 305
Tung Thanh Bui', Thien Xuan Dinh?, Canh-Dung Tran®, Trinh Chu Duc', Van Thanh Dau

Vietnam National University, Vietnam, Ritsumeikan University, Japan,

3University of Southern Queensland, Australia, *Griffith University, Australia

Three-Dimensional Rotation/Translation Microfluidic Devices for Sequential Mixing ............ 309
Takeshi Tachibana'®, Koki Kamiyal, Toshihisa Osaki', Nobuo Misawa', Satoshi Fujiil,

Norihisa Miki'?, Shoji Takeuchi'?

Kanagawa Institute of Industrial Science and Technology, Japan, “The University of Tokyo,

Japan, *Keio University, Japan

Microfluidic Standing Air Bubbles (LSABS) ......ccciiiiiiiiiec e 311
Jixiao Liu, Yidi Zhou, Bowen Li, Tong Zhu, Shijie Guo, Tiejun Li
Hebei University of Technology, China



Session 4C1: Droplet Application: Manufacturing / Analytics

Multimodal Analysis of Phytase-Producing Yeast in Nanoliter Droplet Arrays ................

D. Hiimmer', S. Bachler', M. Kohler', S. Schulte?, L. Blank?, R. Zenobi', P.S. Dittrich’'
YETH Zirich, Germany, RWTH Aachen, Germany

A Parallelized Droplet Magnetofluidic Platform for Automated Detection of Cancer

Methylation BIomAarkKers .............cccoooiiiiiiiiiiiie ettt ettt e s

Alexander Y. Trick, Alejandro Stark, Dong Jin Shin, Tza-Huei Wang
Johns Hopkins University, USA

On-Chip Manufacturing of Synthetic Proteins for Point-of-Care Therapeutics ................

Travis W. Murphy, Jiayuan Sheng, Xueyang Feng, Chang Lu
Virginia Polytechnic Institute and State University, USA

Session 4A2: Cell Assay / Phenotyping

Effects of Obtuse and Acute Wall Angles of 3D Microgroove Topography on Cancer

L@ LAY 73 0713 (1) | USSR

Tomohiro Yaginuma, Keiichiro Kushiro, Madoka Takai
The University of Tokyo, Japan

Quantitative Label-Free Dynamic Phenotyping of Highly Metastatic Cancer Cells .........

Jose C. Contreras-Naranjo, Arul Jayaraman, Victor M. Ugaz
Texas A&M University, USA

Deep Learning Correlates Single-Cell Morphology with Migratory

Behaviors I MICTOfTULAICS .......ooooiiiiiiiiiieeeeeeeee e e e e e e e e e et e et eeeeaeeeeas

Zhixiong Zhang, Lili Chen, Yu-Chih Chen, Euisik Yoon
University of Michigan, USA

Session 4B2: Droplet Motion and Manipulation

Sub-pg/mL, Multiplexed Detection of Cytokines on a Mobile-Phone, High

throughput Digital Droplet ELISA ...

Venkata Yelleswarapul, Jonathan Baronl, Eshwar Inapuril, Joshua Buserz, David Issadore'
'University of Pennsylvania, USA, Chip Diagnostics, USA

Towards Developing a '""Droplet Motor'" Driven by the Belousov-Zhabotinsky

Reaction: Control of Self-Propelled Motion using a Ratchet Microchannel ......................

Taiji Okano, Kazuki Otsubo, Junya Wada, Hiroaki Suzuki
Chuo University, Japan

A Magneto-Switchable Superhydrophobic Surface for Droplet Manipulation .................

Chao Yang, Gang Li
Chongging University, China



Session 4C2: Mechanobiology

Development-Inspired Engineering of Folded Mucosa ..............ccoccceviviiiiiniiieiniieecieeceeee e 343
Hon Fai Chan"*, Ruike Zhao', German Parada', Kam W. Leong3,

Linda Griffith', Xuanhe Zhao'

Massachusetts Institute of Technology, USA, *The Chinese University of Hong Kong, China,

3Columbia University, USA

Cell Deformability Measurement Device for Labeled-Free Cancer Cells

Discriminating using Ionic Current Detection ..............cccoccciiiiiiiiniiiiiiiii et 347
T. Suzuki', N. Kaji*®, H. Yasaki', T. Yasui'®, Y. Baba'*

"Nagoya University, Japan, Kyushu University, Japan, *PRESTO, Japan Science and

Technology Agency, Japan, “AlST, Japan

Integrative Platform for Ultrahigh throughput Quantitative Mechanoresponse of

Adhered SinGle Cells .............ccoiiiiiiiiiiee ettt te et e et e e e e e reeeseesbeeenneennneens 349
Ming Wang'?, Hwa Liang Leo', Chwee Teck Lim', Chia-Hung Chen'?

National University of Sngapore, Singapore, “Biomedical Institute for Global Healthcare

Research & Technology, Sngapore



Poster Presentations

01 - Fundamentals in Microfluidics and Nanofluidics
1.01 - Electrokinetic Phenomena

MO001a

MO002a

T001a

T002a

w001a

W002a

Electric Control of Microparticles based on Surfactant Adsorption: Prospective

Actuation of SOft RODOES ..........cccoiiiiii et 352
Marcos K. Masukawa, Masayuki Hayakwa, Masahiro Takinoue

Tokyo Institute of Technology, Japan

Multi-layered Micro-nanofluidic Device using a Free-standing Nafion-PVDF

Nanofiber MembIane ..............coccooiiiiiiiiiiiiiiiiiicieceee et s 355
Junhyun Kim, Sang Min Park, Dongwhi Choi, Dong Sung Kim

POSTECH, Republic of Korea

Highly Sensitive Immunoassays through Dielectrophoresis-Based Protein

Enrichment using Integrated Nanorods ..............cccccoooiiiiiiiiiiiniiieinie e 358
Zhen Cao', Jiongdong Zhao', Yang Liu', Junxue Fu®

Zhejiang University, China, 2Hong Kong Baptist University, China

Ion Concentration Polarization Characteristics of a Single Glass Nanopore in an

Array Integrated on Silicon through Low-Resolution Photolithography ................................ 362
Lian Duan, Zisun Ahmed, Levent Yobas

The Hong Kong University of Science and Technology, China

A Hydrodynamic Flow Enhanced Digital Microfluidic System for Single-Electrode

Rapid Mixing of Stationary Droplets ..............occooiiiiiiiiii et 366
Mingzhong Li', Cheng Dong', Man-Kay Law’, Yanwei Jia', Pui-In Mak', Rui P. Martins'?

YUniversity of Macau, China, “Universidade de Lisboa, Portugal

AC Electrowetting Enhanced by a High-Capacitance Ion Gel Dielectric ................................ 369
Hendry Rusli, Sung-Yong Park
National University of Sngapore, Sngapore

01 - Fundamentals in Microfluidics and Nanofluidics
1.02 - Droplets and Multiphase Systems

M003a

Mo004a

Mo005a

Concentration Control of Aqueous Microdroplets by Flowing Nanodroplets ......................... 373
Lin Zhou', Mao Fukuyama2’3, Mikhail Proskurnin®, Akihide Hibara®

Tokyo Institute of Technology, Japan, Tohoku University, Japan, *PRESTO, Japan Science and

Technology Agency, Japan, “Lomonosov Moscow State University, Russia

Manipulating Droplet Motion without Embedded Route by Vibration .....................c...c...... 375
Chung-Hao Wang, Pei-Hsun Tsai, An-Bang Wang
National Taiwan University, Taiwan

High throughput Miniaturized Protein Crystallization in Large-Scale Microfluidic

L) 1) 0] (. N g OSSPSR 378
Jian-Wei Wang, Jie Gao, Hui-Feng Wang, Qiu-Heng Jin, Sheng Ye, Qun Fang

Zhejiang University, China



MO007a

T003a

T004a

T005a

T006a

TO007a

W003a

Wo004a

W005a

W006a

Fabrication of Attoliter Droplets by Hydrophilic/Hydrophobic Nano-in-Nano

Integrated STIUCLUIES ...........oociiiiiie ettt et e et e et e st esseeesneeesbeeeeeeens

Hiroto Kawagishi, Shuichi Kawamata, Yan Xu
Osaka Prefecture University, Japan

Production of Micron and Sub Micron-Sized Particles by Combining

Immiscible LIGUIAS .........cc.oooiiiiiiiiiiecic ettt et e s be e e straeessbaeesssseeeennnee s

Yo Han Choi, Kwang Hyo Chung, Chang Beom Kim
ETRI, Republic of Korea

A Microfluidic Strategy for Controllable Generation of Water-in-Water Droplets as

Biocompatible MICIOCAITICLS ..........c.coiiiiiiiiiiiiiiii ittt ettt et et

Hai-Tao Liu, Hui Wang, Wen-Bo Wei, Hui Liu, Lei Jiang, Jian-Hua Qin
Chinese Academy of Sciences, China, University of Chinese Academy of Sciences, China

Barcode-Like Pattern Generation with Droplets of Different Viscosity in a Cross

Junction MICTOfTUIAIC D@VICE ......coooimeeiiiiiiee ettt e e e et e e e e et areeseeenaans

Muhammad Saqib, E. Yegan Erdem'?
!Bilkent University, Turkey, “National Nanotechnology Research Center, Turkey

Oil-in-Water Droplet Formation in Hydrophobic PDMS Device using

Three-Dimensional Protruded Taper Channel ....................ccoccoiiiiiiiinii e

Chenwei Tang, Dong Hyun Yoon, Tetsushi Sekiguchi, Shuichi Shoji
Waseda University, Japan

The Novel Step Emulsification Geometry for Passive Generation of

Monodisperse EMUISIONS .............coooiiiiiiiiiiii et

Adam S. Opalski, Karol Makuch, Yu-Kai Lai, Piotr Garstecki
Ingtitute of Physical Chemistry of Polish Academy of Sciences, Poland

Evaporation Kinetics and Morphological Patterns of a Bi-Dispersed Droplet on a

Hydrophobic SUDSEIAte ............coccviiiiiiiiiiiie e e e sre e s baeesereeeennnee s

R. Iqball, Amy Q. Shen’, A.K. Sen'
YIndian Institute of Technology Madras, India, “Okinawa Institute of Science and Technology
Graduate University, Japan

Fabrication of Metal Coated Core-Shell Rubber Ball using Microfluidic Droplet

Formation TeChNIQUE ...........cccoiiiiiiiiiiiiiiiie ettt e stre e st e e s aeee e snenee s

M. Shimanuki, Y. Komazaki, T. Torii
The University of Tokyo, Japan

Controlled Bubble Nucleation in Gas-Liquid-Solid Catalytic Microsystems for

Enhanced Mass TranSTer ..........ooiiiiimiiiiiiiiee ettt e ettt e e e e et areeseeeaaans

Renée M. Ripkenl, Jeffery A. Wood', Stefan Schlautmann', Axel Guenther?,
Johannes G.E. Gardeniers', Séverine Le Gac'
'University of Twente, The Netherlands, “University of Toronto, Canada

A Novel Self-Activated Mechanism for Highly-Stable, Long-Termed and Large
Volume of Droplet Generation/Transport Inside 3D Microchannel Capable of

Programmable Control ...ttt

Y. Jiang', L. Du’, W. Wu'
Chinese Academy of Sciences, China, 2Fudan University, China



01 - Fundamentals in Microfluidics and Nanofluidics
1.03 - Optofluidics

Mo008a

T008a

Creation of Nanoparticle Arrays by Integration of Nanofluidics and Optical Forces ............ 416
Satoshi Nishioka', Tatsunori Kishimoto™, Chie Hosokawa’, Toshiyuki Kawabata',

Takehiro Tsujikawa', Toshiyuki Nomura', Suguru N. Kudoh®, Yan Xu'

'Osaka Prefecture University, Japan, Al ST, Japan, *Gakuin University, Japan

Microfluidic-Controlled Optical Router for Lab on a Chip ..., 419
Jiri Dietvorst, Jeroen Goyvaerts, Tobias Nils Ackermann, Erica Alvarez,

Xavier Muiioz Berbel, Andreu Llobera

IMB-CNM, CIC, Sain

01 - Fundamentals in Microfluidics and Nanofluidics
1.04 - Magnetofluidics (Magnetic Particles and Related Phenomena)

M009a

T009a

W009a

Droplet Actuation Action using Magnetotactic Bacteria ................cc.ccooviiiiiiiinniinniinne, 423
Prashant Agrawall, Saeed Rismani Yazdi', Erick Morales, Corey A. Stevens',

Laura Oropezaz, Peter L. Davies', Carlos Escobedo’, Richard D. Oleschuk'

'Queen's University, Canada, “‘UNAM, Mexico

Improved Magnetic Separation Assisted with Chaotic Advection Flows in

Microfluidic Chanmels .............cocccooiiiiiiie ettt ettt e et e s teeseeesneeens 426
Su Hyun Jung', Young Ki Hahn?, Sein Oh®, Seyong Kwon', Eujin Um',

Sungyoung Choi’, Joo H. Kang'

YUNIST, Republic of Korea, 2DGIST, Republic of Korea, *Kyung Hee University, Republic of Korea

Point-of-Care Diagnostics on Magnetic Digital Microfluidic Platform with a

Mussel-Inspired SUDSTIrate ..............ccooiiiiiiii e 429
Pojchanun Kanitthamniyom, Zhang Yi

Nanyang Technological University, Sngapore

01 - Fundamentals in Microfluidics and Nanofluidics
1.05 - Acoustic Phenomena (Bulk and Surface Based)

TO010a

W010a

Measuring Cancer Cell Compressibility by Acoustophoresis Separation Experiments ............ 432
Andreas Lenshof’, Fabio Garofalo', Sander Bonestroo’, Thomas Laurell’
Y und University, Sweden, 2University of Twente, The Netherlands

Enhanced Acoustic Focusing of Nano/Microparticles in Thin Glass Microfluidic Devices ........... 435
Nobutoshi Ota', Yaxiaer Yalikun', SangWook Lee?, Keisuke Goda®, Yo Tanaka'
'RIKEN, Japan, *The University of Tokyo, Japan

01 - Fundamentals in Microfluidics and Nanofluidics
1.06 - Nanofluidic Phenomena (Nanochannels and Nanopores)

MoO11a

Pressure-Driven Injection of Charged Solute Molecules from Micro to Nanochannel ........... 438
Kazuma Okamoto, Yutaka Kazoe, Kazuma Mawatari, Takehiko Kitamori
The University of Tokyo, Japan



MO012a  Ionic Liquid Blocking and Gating through MoS; Nanopores Embedded in Polymer
MiCrofluidic CRIPS .....ooooiiiiiiiiiece e et e et e e st e e e s tb e e e sstaeeesteeessnraeessnseeensnns 440
Min Xuan Wu', Shih-Pang Wang', Chien-Chong Hong',
Kuo Chu Hwang', Chie-Pein Chen’
!National Tsing Hua University, Taiwan, 2MacKay Memorial Hospital, Taiwan

MO013a  Two Dimensional Confinement in Nanocapillaries and Consequent Suppression of
OVerlimiting CUTTENL ............c.oooiiiiiiiiiie et e e e stre e s rebee e streeesstseeasraeessssaeessssessnsseeas 443
Zisun Ahmed, Duan Lian, Levent Yobas
The Hong Kong University of Science and Technology, China

T012a Analysis of Streamlines in Nanochannels by Fluorescence Imaging Method ........................ 447
Haruka Ishibashi', Taichi Nakajimal, Kazuo Satoh’, Yan Xu'
'Osaka Prefecture University, Japan, Osaka Research Institute of Industrial Science and
Technology, Japan

T013a Thermal Diffusivity of Water Confined in Extended-Nano Space: Measurement of
Extended-Nano Chammels .............ccoccoooiiiiiiiiiii et sttt 450
T. Sato, K. Mawatari, H. Shimizu, T. Kitamori
The University of Tokyo, Japan

Wo011a A High Efficient Fluidic Microchannel for Cell Immobilization with
Controllable QUANTILY .............coooiiiiiiiiiiie e e e sre e e st e e ssreeesssaessnseeesnnseeas 452
Tang Xiaoqing', Liu Xiaoming', Li Pengyun', Lin Yuqing', Masaru Kojima’,
Huang Qiang', Tatsuo Arai'
'Beijing Institute of Technology, China, 2Osaka University, Japan

WO012a  Clarifying the Behaviors of the Nanoparticle Trapped with an AIFA Device ........................ 455
Toshiyuki Kawabata, Yan Xu
Osaka Prefecture University, Japan

W013a  Direct Observation of Electrospraying Droplets from Self-Enclosed Glass
Nanonozzle Emitters Integrated on Silicon ................ccccooiiiiiniiiiinii e 458
Lian Duan', Xiaomin Huangl, Irving Djuemoz, Leon Abelmann®’,
Andreas Manzz, Levent Yobas'?
The Hong Kong University of Science and Technology, China, *Korea Institute of Science and
Technology - Europe, Germany, *University of Twente, The Netherlands

01 - Fundamentals in Microfluidics and Nanofluidics
1.07 - Modeling / Numerical Simulation

M0O14a  Understanding Convection-Diffusion in Open-Space Microfluidics via
Conformal MAPPING ......cccoiiiiiee ettt te et e et e et e et eesateeesee e neeeseeenseeenseeenns 462
Etienne Boulais', Pierre-Alexandre Goyettel, Thomas Gervais"”
Ecole Polytechnique de Montréal, Canada, ?Institut du Cancer de Montréal, Canada

MO15a A Numerical Model for Three-Dimensional Analysis of Vibration-Induced Flow .................. 465
Kanji Kaneko', Takayuki Osawaz, Yukinori Kametaniz,
Yosuke Hasegawa®, Hiroaki Suzuki'
'Chuo University, Japan, The University of Tokyo, Japan



TO014a

T015a

Wo014a

W015a

Experimental and Numerical Study of Viscoelasticity Effects on Particle Focusing

within a Straight Trapezoidal Channel ..., 468
Mohammad Amin Raoufi', Ali Mashhadian’, Mohsen Asadnia’, Majid Ebrahimi Warkiani’

Macquarie University, Australia, *Sharif University, Iran, *University of Technology Sydney, Australia

Particle Focusing Dynamics in Extended Elasto Inertial Flow ...................c.ooccniiiinnnnn. 472
Indradumna Banerjeel, Marco E. Rostil, Tharagan Kumarl, Luca Brandtz, Aman Russom’
'K TH Royal Institute of Technology, Sweden, 2KTH Mechanics, Sveden

Bit Error Rate Analysis of Code-Multiplexed Coulter Sensor Networks ..............cccccoeceinieie. 476
Ruxiu Liu, Ningquan Wang, A. Fatih Sarioglu
Georgia Institute of Technology, USA

Understanding and Modelling Rapid Flow in Multilayered Paper-Based Devices ................. 479
Robert B. Channon, Michael P. Nguyen, David S. Dandy, Charles S. Henry
Colorado Sate University, USA

01 - Fundamentals in Microfluidics and Nanofluidics
1.08 - Others

MO016a

TO016a

WO016a

Bubble Generation and Removal for Simple Method of Flow Control in

Extended-Nano Chammel ...ttt e 482
Shun Furukawa, Kazuma Mawatari, Takehiko Kitamori

The University of Tokyo, Japan

Push/Pull Inequality based On-Chip Density Mixer with Active Enhancer ........................... 484
Toshio Takayama', Mitsuhiro Horade', Chia-Hung Dylan Tsai’, Makoto Kaneko'
'0saka University, Japan, “National Chiao Tung University, Japan

On-Chip Super High Speed MIXEI ..........ccoooiiiiiiiiiiiiiiieeie ettt ieee e sbre e 487

Toshio Takayama', Naoya Hosokawa', Chia-Hung Dylan Tsai’, Makoto Kaneko'
'Osaka University, Japan, “National Chiao Tung University, Japan

02 - Micro- and Nano-Engineering
2.01 - Microscale Fabrication, Patterning, and Integration

MO019b

M020b

MO021b

Programmed Micropore Fabrication Technique Utilizing Non-Focus Area

PROtOCUTING PIOCESS .....c.eviiiiiiiieiiiieeciiee ettt te ettt e et e e e e st e e s satte e sebeeessnaeesanseeessnsaeessssaessnses 491
Jinsik Yoon, Wook Park

Kyung Hee University, Republic of Korea

Multi-Branched Alginate Hydrogel Microfibers formed by Parallel

Microfluidic SPINNINE ........coooiiiiiiiii ettt e ettt e e s bte e s sbe e e s ateeesbeeeeeaees 493
Keigo Nishimura, Shoji Takeuchi

The University of Tokyo, Japan

An Ultra-Thin Highly Flexible Microfluidic Device for Artificial Placenta Type

Microfluidic Blood Oxygenator Application ................c.ccoiiiiiiiiiiiecieeee e 495
Mohammadhossein Dabaghil, Neda Saraei', Gerhard Fusch’, Niels Rochow’,

John L. Brash', Christoph Fusch'?, P. Ravi Selvaganapathy'

"McMaster University, Canada, 2University Hospital Nuremberg, Germany



MO022b

MO023b

MO024b

MO025b

MO026b

MO027b

MO028b

T017b

TO018b

T019b

T020b

T021b

4-Step Micro Glass Blowing Method for all Glass Lens Array Fabrication ..........................
Yusufu Aishanl’z, Yaxiaer Yalikun', Yo Tanaka
'RIKEN, Japan, *Osaka University, Japan

Roll-Printed Silver Nanowires Microelectrodes on Silicone Rubber for Ultraflexible
Electronic SeNSING ..........ooooiiiiiiiie ettt ettt e et e et e et e e e bt esnteesnaeens
Zong-Qin Zhou, Chien-Chong Hong, Tong-Miin Liou

National Tsing Hua University, Taiwan

Technology Innovations in 3-D Wax based Microfluidic Device Fabrication ..........................
Philip J. Schneider, Liam Christie, Anyang Wang, Domin Koh, Kwang W. Oh
Univeristy at Buffalo, USA

Digital-Mask Shifting Technique to Prevent Motion Blur Effect on Moving Substrate ...........
Junghyun Bae, Jiyoung Jung, Wook Park
Kyung Hee University, Republic of Korea

3D Inkjet Printing Method with Free Space Droplet Merging for Low Viscosity and
Highly Reactive Materials .............ccoooiiiiiiiiiiii ettt
Monika Sliwiak, Robert Bui, Michael A. Brook, Ponnambalam R. Selvaganapathy

McMaster University, Canada

3D Printed Microfluidic Probes and Streaming Displays ..............cccccoooviiiniiiiiniiiiniiieeeiee e,
Pierre-Alexandre Goyette', Thomas Gervais™
'Ecole Polytechnique de Montréal, Canada, “Centre Hospitalier de'Université de Montréal, Canada

High-Efficiency Micro Beads Array based on Biomimetic Structure of Nepenthes
Peristome SUITACES ........oocoiiiiiiiiiii ettt ettt et e e st e e st e e st eesbeeeeenees
Zhiting Peng, Tianzhun Wu, Hui Yang

Chinese Academy of Sciences, China

Fabrication of 3D Ceramic Micro Channels by Imprinting Method ...................ccoccceereinnne
Kazuki Tokumaru'?, Simon Hunt', Fujio Tsumori'
*Kyushu University, Japan, 2JSPS Research Fellow, Japan

3-D Conical Microchannel Fabricated by Wet Etching using Ti/Au Sacrificial Layer .............
Hirotaka Sugiura, Shinya Sakuma, Fumihito Arai
Nagoya University, Japan

Direct Writing of 3D Stimuli-Responsive Hydrogel Microstructures in Supporting

VISCOUS LAQUIL .....oooneiiii ettt ettt e et e e e st e e enseesseeenseesnneens
Takuya Uchida, Hiroaki Onoe

Keio University, Japan

Sticky Particle to Carry Multiple Microbeads for Batch Manipulation ..................................
Seojoo Kim, Junghyun Bae, Wook Park
Kyung Hee University, Republic of Korea

High Aspect Ratio Microneedles of Bioabsorbable Polymer Fabricated

DY MECTOMOIAING .......oooniiiiniiiieee ettt ettt et e et e e st e e e e esseeenseesnseesnseennseens
Yukihiro Kanda', Hiroaki Takehara'?, Takanori Ichiki'*

The University of Tokyo, Japan, ?Innovation Center of NanoMedicine, Japan



T022b Glass Microchannels Fabricated by Live Plant Root ..................ccccooeiiiiniiiiiniinens
Shota Nakashima, Kazuki Tokumaru, Fujio Tsumori
Kyushu University, Japan

T023b 3D Printing Hydrogels using Open Microfluidics ................ccoooiiiiiiiiniiieee,
Ulri N. Lee, John H. Day, Amanda J. Haack, Wenbo Lu,
Erwin Berthier, Ashleigh B. Theberge
University of Washington, USA

T024b Freezing Na-Alginate Solution to Form Alginate Hydrogel Microstructure on Glass .
Ryutaro Soda, Keigo Nishimura, Shoji Takeuchi
The University of Tokyo, Japan

TO025b Biomimetic PDMS-Gum Arabic Hybrid Biopolymer Adhesive for Drug Delivery .....
P.-H. Wang, Y.-W. Lu
National Taiwan University, Taiwan

T026b Photopolymerized Hydrogel Microbeads Generated by Simultaneous UV
Irradiation with Centrifi@e ...............cccoooiiiiiiiiii e
Yuta Kurashina, Hiroaki Onoe
Keio University, Japan

T027b  Serially Encoded "Core-Shell" Microfibers using 3D-Printed Microfluidic Devices ..
Minghao Nie, Shoji Takeuchi
The University of Tokyo, Japan

T028b  Rapid Prototyping of Microfluidic Channel using Atmospheric Pressure Plasma Jet
Ya-Shen Yu, Mu-Chien Wu, Jong-Shinn Wu, Chia-Hung Dylan Tsai
National Chiao Tung University, Taiwan

W017b  Freestanding Multifunctional Micro Fluidic System for Highly Sensitive
Thermal Detection ...........c..ccccooiiiiiiiiiiiiii e
Zhuqing Wang', Mitsuteru Kimura®, Takahito Ono'
Tohoku University, Japan, Tohoku Gakuin University, Japan

WO018b  Complete Filling of Liquid Metal in Comb-Shaped Transducers for Acoustofluidics
Wei Guo', Adrian J.T. Teo’, Alfonso M. Ganan-Calvo’, Chaolong Song“,
Nam-Trung Nguyen’, Heng-Dong Xi', Say Hwa Tan’
!Northwestern Polytechnical University, China, *Griffith University, Australia,
3Universidad de Sevilla, Spain, “China University of Geosciences, China

W019b  Low Cost Injection Moulding Strategies for the Fabrication of Microfluidic Devices
B.J. Middleton, V. Goodship, R. Dallmann, J. Charmet
University of Warwick, UK

02 - Micro- and Nano-Engineering
2.02 - Nanoscale Fabrication, Patterning, and Integration

W020b  Designed Fenestration of a Nano 3D Printed Liver Sinusoid on a Chip .......................
Katherine E. Jones', Morgan Janes', Cara Brainerd', Megan Donovan', Viswanath Gorti',
Shireen Khayatl, Andrew Liu', Madeleine Noonan-Shueh', Sahana Rao', Ryan D. Sochol®
University of Maryland, College Park, USA, Bioinspired Advanced Manufacturing Laboratory, USA



WO021b

W022b

WO023b

W024b

WO025b

W026b

WO027b

Simple Fabrication of a Solid-State NaNOPOYe ..............cccoeiviiiiiiiiiieee e 570
Natsumi Takai', Masaki Matsushita', Kan Shojil, Tei Makil’z, Ryuji Kawano'
Tokyo University of Agriculture and Technology, Japan, 2JEOL Ltd., Japan

Development of Laplace Valve on Hydrophilic Surfaces using Micro-Nano

Structure and Pinning Effect ... 572
Shin-ichi Murata, Kyojiro Morikawa, Kazuma Mawatari, Takehiko Kitamori

The University of Tokyo, Japan

Wafer-Scale Fabrication of High-Quality Sub-10 nm Gold Nanogaps .............ccccceevvvvrniennnne. 574
Hai Le-The', Jasper J.A. Lozeman', Johan G. Bomer', Hien Duy-Tongz, Erwin Berenschot',

Albert van den Berg', Mathieu Odijk', Jan C.T. Eijkel'

"University of Twente, The Netherlands, “Ton Duc Thang University, Vietnam

Multimodal Laser Micromachined Shadow Masks for Rapid Patterning of Sub-5pm

Organic and Inorganic Layers for Lab-on-a-Chip Applications ................cc.cccoooieiiiinnnnne 578
Cacie Hart, Swaminathan Rajaraman

University of Central Florida, USA

Water Condensation Behaviors of Zinc Oxide Nanowires on the Electrospun PVYDF

Nanofiber for Efficient Fog Harvesting ..o 582
Na Kyong Kim, Dong Hee Kang, Hyun Wook Kang

Chonnam National University, Republic of Korea

Development of Micro/Extended-Nano Filtering Interface with Extended-Nanopillars ........... 584
Kyojiro Morikawa, Yutaka Kazoe, Hiroshi Tarui, Ryoichi Ohta,

Kazuma Mawatari, Takehiko Kitamori

The University of Tokyo, Japan

Nanofabrication of Very-Thin Self-Sustained Reduced Graphene Oxide Nanopores

for Selective Protein TransSPOTt ...........cccovviiiiiiiiiiie e et e e e ree e e trae e sanreeeeneeas 586
Dae-Sik Lee', Seokhan Park?, Yong Duk Han’, Jae Eun Lee’, Hu Young Jeong“,

Hyun C. Yoon®, Sang Ouk Kim?, Sung-Yool Choi'*

'ETRI, Republic of Korea, 2KAIST, Republic of Korea, *Ajou University, Republic of Korea,

*UNIST, Republic of Korea

02 - Micro- and Nano-Engineering
2.03 - Bonding, Sealing and Interfacing Technologies

M029b

MO030b

T029b

Fast and Green: Sustainable Rapid-Prototyping of Microfluidic Chips on Polylactic

ACIA SUDSEIALES ..ot e et e e e e e eae e e e e e sbbaeeeeeearaaeeeeesnsaraeeseennnsenes 589
Alfredo Edoardo Ongar01’2’3, Nicola M. Howarth', Vincenzo La Carrubba’,

Maiwenn Kersaudy-Kerhoas'?

"Heriot-Watt University, UK, 2University of Edinburgh, UK, *University of Palermo, Italy

Fabrication of Encoded Microparticle-Container ................ccccccceeveiiiiiiiiinciee e 593
Hyeli Kim, Jinsik Yoon, Wook Park
Kyung Hee University, Republic of Korea

Interference Fits for MEMS-Scale Modular Assembly .............ccocooiiiiiiiiiiiiiieeee 596
Xin Xie"?, Sanwei Liu', Carol Livermore'
!Northeastern University, USA, ?Harvard University, USA



T030b

WO028b

W029b

The Study of Dry Adhesive Bonding Phenomena in Microfluidic Channels ........................... 600
Wan-Ci Syu, Chia-Wen Tsao, Yueh-Yang Lee
National Central University, Taiwan

Slide-In Horizontal Microfluidic Connection Method for High Pressure/Speed

OnN-Chip APPHCAtION ......ocoiiiiii ettt e st et e st e et e e s e eseeeaee 603
Yaxiaer Yalikun'?, Yoichiroh Hosokawa’, Nobutoshi Ota’', Yo Tanaka'

'RIKEN, Japan, *Nara Institute of Science and Technology, Japan

A High Strength Reversible Bonding of Microfluidic Devices using

Caramel as AdRESIVE ..o ettt ettt et 606
Xiaoyong Ku, Gang Li

Chongging University, China

02 - Micro- and Nano-Engineering
2.04 - Novel, Smart, and Responsive Materials

Mo031b

TO031b

W030b

Fabrication of Bulk Poly(N-Isopropyacrylamide) Hydrogel Enabling Diverse Cell

Sheet Fabrication through the Modulation of its 3D Network Architecture ........................... 609
Andrew Choi, Hyungjun Yoon, Seon Jin Han, Dong Sung Kim

POSTECH, Republic of Korea

High-Throughput Polymer Molding of Transparent Fused Silica Microfluidic Chips ............. 612
Frederik Kotz, Andreas Stiegel, Norbert Schneider, Patrick Risch, Matthias Worgull,

Dorothea Helmer, Bastian E. Rapp

Karlsruhe Institute of Technology, Germany

Super-Strong, Self-Healable and Conductive Nanofibrillated Cellulose Threads ................... 615
Longyan Chen'”, Pengfei Song', Xianke Dong', Xinyu Liu'?
McGill University, Canada, University of Toronto, Canada, *Alentic Microscience Inc., Canada

02 - Micro- and Nano-Engineering
2.05 - Surface Modification

MO032b

Mo033b

MO034b

TO032b

Enhancing the Antibacterial Activity of TiO; by Surface Modification using

BIack SlICOM ...ttt ettt ettt e et e et e e beeeteeenneenneeen 617
Jagriti Singh, Shubham Jadhav, Sushobhan Avasthi, Prosenjit Sen

Indian Institute of Science, India

Selectively-Patternable Anti-Biofouling Coating for Electrodynamics Bio-Sensor ................. 621
Chun-Wei Lee', Chi-Wen Cheng', Ren-Guei Wu', Pen-Cheng Wang', Fan-Gang Tseng"2
!National Tsing Hua University, Taiwan, ?Academia Sinica, Taiwan

Cost-Effective Prototyping of Open Microfluidic Channels based on

Laplace-Induced PUIMPING .........ccoooiiiiiiiiiieii ettt ettt e e eeesteesneeesneeens 625
Matthias Hermann', Kyle Bachus', Graham Gibson’, Richard D. Oleschuk’

'Queen's University, Canada, “‘CMC Microsystems, Canada

Partial Surface Modification Method of Extended-Nano Channel using Separable

GIASS BONAING .......ccoviiiiiiiiiicce ettt e et e st e e s ste e e sssaeeesstaeeanraeessssaesssssessnnseeas 628
Tomeoaki Takeuchi, Kyojiro Morikawa, Ryoichi Ohta, Kazuma Mawatari, Takehiko Kitamori

The University of Tokyo, Japan



T033b  Variable-Height Microfluidic Channels for Accurate Immobilization of C. Elegans

Worms by using a Single Dry Etching Step ..o,

H.B. Atakan, R. Xiang, M.A.M. Gijs
EPFL, Switzerland

W032b  Novel Microchannel and Nano-Coated Porous Metal based Heatpipe Plate for High

Efficiency Heat Removal ...

Xuting Yang', Yanping Du?, Clifford Shum®, Min Gu®, Yonggang Zhu'”?
"Harbin Institute of Technology, China, 2Shanghai Jiao Tong University, China,
SRMIT University, Australia

02 - Micro- and Nano-Engineering
2.06 - Molecular Systems and Nanochemistry

T034b Multi-Strands Responsive DNA Hydrogel Beads Fabricated with Microfluidics .......

Shu Okumura, Teruo Fujii, Anthony Genot
The University of Tokyo, Japan

WO033b  Rapid Cardiac Troponin I Diagnostics using Field Effect Transistor based

Hand-Held Biomedical SEIMSOT .......oooveemmmeeeeeeee et eeaee s

Shu-Wen Huang, Indu Sarangadharan, Po-Hsuan Chen, Wen-Che Kuo, Yu-Lin Wang
National Tsing Hua University, Taiwan

02 - Micro- and Nano-Engineering
2.07 - Nanobiotechnology

MO035b  Nanostructured Surfaces with Controlled Surface Chemistry for Cell Manipulation
Jakob Vinje, Kai Sandvold Beckwith, Pawel Sikorski
Norwegian University of Science and Technology, Norway

MO036b  Analysis of Differential Uptake of Iron Oxide Nanoparticles by Macrophages via

Magnetophoretic Sorting in a Trapezoidal Microchannel .....................c.....c.co

Fengshan Shen, Je-Kyun Park
Chinese Academy of Sciences, China, 2KAIST, Republic of Korea

T035b Laterial Silicon Nanospikes Integrated on Micropillars’ Sidewalls for On-Chip

Mechanical Bacterial LLySINg .............ccccoovoiiiiiiiiiiicciccee et e e s

Lei Li', Jie Zhang®, Yong Nie’, Cheng Wang’, Huan Hu*
Chinese Academy of Sciences, China, “Missouri University of Science & Technology, USA,
3peking University, China, “Zhejiang University, China

W034b  Using Nanomaterials Assisted Real Time PCR in the Enhancement of Bacterial

Pathogen Detection ............ccocoiiiiiiiiiiiiie ettt

Ruba Khnouf', Farah Al Shami', Nida Salim’, Borhan Al Biss'
Jordan University of Science and Technology, Jordan, ?University of Jordan, Jordan



02 - Micro- and Nano-Engineering
2.08 - Nanoscale Assembly

T036b

WO035b

Construction of Hierarchical Microspheres with Nano-Wrinkled Surfaces and

their APPLCAtION .........coooiiiiii et e e ee e s ere e e e tre e e ssbeeesnraeeesnseeeennns 655
Juan Wang'?, Loes I. Segerink’, Jan Eijkel’, Lingling Shui'

South China Normal University, China, “University of Twente, The Netherlands

Selective Molecular Recognition using Molecular Fingerprinted Nanowires .......................... 659
Masafumi Horiuchi', Takao Yasui'?, Kazuki Nagashima3, Takeshi Yanagida3,

Yoshinobu Baba'*

!Nagoya University, Japan, 2PRESTO, Japan Science and Technology Agency, Japan,

3Kyushu University, Japan, “AlST, Japan

02 - Micro- and Nano-Engineering
2.09 - Others

MO037b

MO038b

TO037b

TO038b

WO036b

WO037b

Digital Fabrication of Microfluidic Devices with Dynamic Tuning in Geometry by

Direct 3D Resin Printing .........c.occooiiiiiiiiiiiiiiie ettt et e e 661
Terry Ching'?, Akihiro Ohno', Rahul Karyappa', Toh Yi-Chin’, Michinao Hashimoto'

'S ngapore University of Technology and Design, Singapore,

National University of Sngapore, Sngapore

3D-Printing Strategy to Fabricate Complex Vasculatures and Fluidic Networks .................. 664
Terry Ching"?, Toh Yi-Chin’, Michinao Hashimoto'

Singapore University of Technology and Design, Singapore,

National University of Singapore, Singapore

Continuous Deformation of Cell Membrane On-Chip for Effective Cell Lysis ..................... 667
Qinru Xiao, Md Habibur Rahman, Shirui Zhao, Yi Ping Ho
The Chinese University of Hong Kong, China

Investigation on Acoustic Streaming Patterns in Sharp-Edge-Based Devices:

Effects of Sharp-Edge GeOMELIY ............cccvviiiiiiiiiiiie et eeree et e e stre e erar e e sereeeesereeeennns 670
Po-Hsun Huang', Marten Darmawan’, Nitesh Nama®, Tony Jun Huang'

"Duke University, USA, 2The Pennsylvania State University, USA

Electrochemical Layer-by-Layer Deposition of Copper Nanofilms as Sacrificial

Material for Nanochannel Fabrication .................cccccoooiiiiiiiiiniiii e 672
Johannes Dornhof, Gerald A. Urban, Jochen Kieninger

Albert-Ludwigs-Universitat Freiburg, Germany

Cyeclic Block Copolymer: A New Thermoplastic Material for Microfluidics ......................... 676
Zong-Fu Shih', Chia-Wen Tsao’, Chia-Yi Yen’, Chang-Hsuan Tsai’
'US Corporation, Taiwan, 2National Central University, Taiwan



03 - Sensors and Actuators, Detection Technologies
3.01 - Micropumps, Valves, and Dispensers

M039c

Mo040c

Mo041c

Mo042c

T039c¢

T040¢

TO041c

T042¢

W038¢

W039¢

Impact of Metachronal Wave of Magnetic Artificial Cilia on Micro-Pump Efficiency
Hayato Shinoda, Seiji Azukizawa, Fujio Tsumori
Kyushu University, Japan

Performance Evaluation of a PZT Actuated Valveless MXer .......ccccocovvevviioeiiieiiiaeenes

Cuong Nguyen Nhu', Luan Le Van®, An Nguyen Ngoc', Lam Dang Bao’, Trinh Chu Duc’,
Van Thanh Dau®, Tung Bui Thanh'

Vietnam National University, Vietnam, 2Vietnam Academy of Science and Technology, Vietnam,
®Hanoi University of Science and Technology, Vietnam, “Griffith University, Australia

Nanochannel Open/Close Valve Utilizing Glass Deformation on a Nanofluidic Device
Hiroki Sano, Yutaka Kazoe, Kazuma Mawatari, Takehiko Kitamori
The University of Tokyo, Japan

A Venous Valve-Like Check Valve for Microfluidic Device ............cccccovvvvvivveiceeeen..

Yoshiharu Bessho, Yingzhe Wang, Kaoru Uesugi, Keisuke Morishima
Osaka University, Japan

Clamped-Clamped In-Plane Electrostatic Bending Actuators in Silicon-Based

MIECTOfTULIAIC DI@VICES ..o e e e e e e e e e e e e et e e e as

S. Uhlig'?, M. Gaudet'?, S. Langa'?, H. Conrad', B. Kaiser', M. Stolz', H. Schenk"*
YFraunhofer Institute for Photonic Microsystems, IPMS, Germany,
Brandenburg University of Technology, Germany

3D Integrated Fluidic Oscillators for Timing and Control of Autonomous Microfluidics
Ling-Ying Liu, Hsiang-Chih Yang, Yan-Ting Wu, Yu-Chuan Su
National Tsing Hua University, Taiwan

Locally-Coated, Electrostatically-Actuated Valves Enabling Sequential Flow for

Autonomous ON-ChiP ASSAYS ......ccccceeviiiiriiiiiiiiie it creeeeree e e s sereessaeeessseeessnees

Rui Rijo Carvalho', Aliki Tsopelaz, Wout Knoben', Luc Scheres', Elwin Vrouwe?,
Marko Blom?, Monica Brivio”
Surfix BV, The Netherlands, Micronit Microtechnologies B.V., The Netherlands

Temperature Responsive Valve for Microfluidic Paper-Based Analytical Device

using Poly(N-Isopropylacrylamide) ............ccccoviiiiiiiiiiiniiiiiie e

Wataru Iwasaki', Chiaki Sakurai'?, Yuta Nakashima®, Yoshitaka Nakanishi’,
Nobutomo Morita', Masaya Miyazaki'**

YAIST, Japan, 2Kumamoto University, Japan, *Hokkaido University, Japan,
“Kyushu Institute of Technology, Japan

Tunable 3D-Printed Modular Micropumps for Autonomous and Self-Powered

MICTOTTULIAIC DEVICES ....coeneiiiiiieeee ettt e et ee e e e e et aee e e e et aaaeeseeraaaenees

J. Etxebarria-Elezgarai', F. Benito-Lopez', L. Basabe-Desmonts'*
YUniversity of the Basque Country, Spain, Basque Foundation of Science, Spain

Earthworm Muscle Driven Valve with both Electrical and Chemical Controls .........

Yo Tanaka', Shun-ichi Funano', Yuji Noguchi'?, Yaxiaer Yalikun', Norihiro Kamamichi’
'RIKEN, Japan, *Tokyo Denki University, Japan



W040c A Tape-Backing-Supported-Laser-Micromachined PCB Electrolytic Micropump
using an QOil-Based Electrolyte-Separation Barrier ..................ccooocoiiiiiiiiii e 710
Seonhyeok Baek, Hakhyun Kim, Heewon Hwang, Junhee Lee, Dohyun Kim
Myongji University, Republic of Korea

W041c  Miniature Digital Pressure Controllers for Programmable Automation of Soft
Robotics and Microfluidics .............ccooiiiiiiiiiiii et 714
Liang-Yen Liu, Ling-Ying Liu, Chih-Chen Lin, Yu-Chuan Su
National Tsing Hua University, Taiwan

03 - Sensors and Actuators, Detection Technologies
3.02 - Physical Sensors

M043c  An Isothermal Nanocalorimetric Platform for Antimicrobial Susceptibility Testing
based on Bacterial Metabolic Heat Measurements ................cocccooriieiiieniieiieecie e 717
Yang Liu, Thomas Lehnert, Martin A.M. Gijs
EPFL, Switzerland

M044c  Moiré Pattern Contact Lens for Continuous Monitoring of Intraocular Pressure
using Fourier Transform Image Analysis ...........c.cccoooviiiiiiiiiiiii e 720
Byunghak Jung'?, Kyeong-Sik Shin', Suk Jeong’, Kyung Jin Moon’, Ji Yoon Kang'
Korea Institute of Science and Technology, Republic of Korea,
Korea University, Republic of Korea, *Dreamcon, Republic of Korea

M045¢  Microreactor Platforms Integrated with Novel Luminescent Temperature Sensor
Materials for Microscale Continuous Flow Chemical Synthesis ................cccccooevviiiriiiinnnnenne 723
Zhangdi Lu', Yuan Xiong’, Yanxiu Li’, Wenting Qiu', Andrey L. Rogach’, Stefan Nagl'
The Hong Kong University of Science and Technology, China, “City University of Hong Kong, China

M046¢c  PHIP on a Chip — Hyper-Polarisation in Microfluidic NMR ..., 727
William Hale, James Eills, Manvendra Sharma, Matheus Rossetto, Malcolm Levitt, Marcel Utz
University of Southampton, UK

TO043c¢ Inkjet 3D Printed Micropot with Integrated Cantilever-Like Force Sensor for
Growing Plant Biological Potential Measurement .................ccccooevveeviiiieeniieeeniieeeeieeeenree e 730
Bartosz Kawa, Krzysztof Adamski, Danylo Lizanets, Rafal Walczak
Wrocfaw University of Science and Technology, Poland

TO044c¢ Design and Implementation of a Passive C4D Sensor for Microfluidic Channel .................... 734
Loc Quang Do, Tung Thanh Bui’, Thanh Van Pham', Chun-Ping Jen®, Trinh Chu Duc’
Vietnam National University of Science, Vietnam, *Vietnam National University of Engineering
and Technology, Vietnam, ®National Chung Cheng University, Taiwan

TO045¢ Venturi Flow Meter Fabricated by Inkjet 3D Printing with Integrated Discrete
Electronic Components as a Flow and Liquid Type Sensor ...............cccceveiiiiviiiienieeeeieeeee, 738
Krzysztof Adamski, Bartosz Kawa, Rafal Walczak
Wkrocfaw University of Science and Technology, Poland

TO046¢ Dynamic Measurement of Nanoliter per Minute Flow by Scaled Dosage of
Fluorescent SOIULIONS ............cccooiiiiiiiiiiiiii e s 742
Gregory A. Cooksey, Paul N. Patrone, James R. Hands, Stephen Meek, Anthony Kearsley
NIST, USA



W043¢  Real-Time, Single-Cell Size Measurements using a Facile, Multimode
MICrowWave RESOMATOY ...........c..ooiiiiiiiiiiii et ee e e e et e e e e eetaae e e e e e taeeeeeeeannees 746
Hande Aydogmus, Arda Secme, Hadi S. Pishe, Mehmet Kelleci, M. Selim Hanay
Bilkent University, Turkey

W044c A Quartz based Surface Acoustic Wave (qSAW) Sensor for Sensitive Detection of
Analytes from MICrodroplets ...........ccooviiiiiiiiiiiii ettt e st e e e re e e e ae e ennes 750
Rahul Kishor', Yen P. Seah?, Haijing Lu?, S. Sreejith®, Yuanjin Zheng', Zhenfeng Wang’
*Nanyang Technological University, Singapore, Sngapore | nstitute of Manufacturing
Technology, Singapore, *National University of Singapore, Singapore

W045¢  Multimodal Resistive Pulse Analysis using a Low-Aspect-Ratio Nanopore ............................ 754
Makusu Tsutsui', Takeshi Yoshida', Masayoshi Tanaka’, Kazumichi Yokota',
Akihide Arima’', Wataru Tonomura', Masateru Taniguchil, Mina Okochi?,
Takashi Washio', Tomoji Kawai'
'0saka University, Japan, “Tokyo Institute of Technology, Japan

03 - Sensors and Actuators, Detection Technologies
3.03 - Biosensors

M047c  Determining the Stiffness of Osteoblast Monolayers with a Pneumatically Actuated
Microfluidic DeVICE ...........ccooiiiiiiiiiiiiiiii e 758
Francesca Sorba'?, Herbert Shea’, Michel Despont', Cristina Martin-Olmos’
'CSEM SA, Switzerland, “EPFL, Switzerland

M048c  From 3D to 4D: Integration of 3D Printed Structures for Fabrication of Multifunctional
4D Biological Microsensors for Lab-on-a-Chip and Wearable Applications .................c............. 761

Charles Didier, Avra Kundu, Swaminathan Rajaraman
University of Central Florida, USA

M049c  Implementation of DNA Technology using Encoded Microparticles in an Innovative
Microfluidic Platform Towards Improved Target Detection .................ccocoiiiiiiiiiiniiieniiee, 765
I. Rutten, R. Perez, K. Leirs, D. Daems, J. Lammertyn
KU Leuven, Belgium

MO050¢c  Carbon Nanodots Prepared from Polyethylenimine for Quantitation of Salivary
L8 5 (U X T OSSPSR USRRPSRPROT 769
Wei-Cheng Wu'?, Hsin-Yi Tiffany Chen', Shih-Chi Lin', Hsin-Ying Chen', Fu-Rong Chen',
Huan-Tsung Chang™*, Fan-Gang Tseng'?
'National Tsing Hua University, Taiwan, “Academia Sinica, Taiwan, *National Taiwan
University, Taiwan, “Chung Yuan Christian University, Taiwan

MO051c  Synergy of Chemical Immobilization and AC Electrical Orientation of T4
Phage on a Micro Electrochemical Sensor for Bacteria Detection via
Differential Pulse VOItammetry ............coccooiiiiiiiiiiiiie ettt 773
Jingting Xu, Bo Gao, Cong Zhao, Qinglu Zeng, Ying Chau, Yi-Kuen Lee
The Hong Kong University of Science and Technology, China

MO052¢  Code-Multiplexed Sensor Networks for Microfluidic Impedance Spectroscopy ..................... 776
Ningquan Wang, Ruxiu Liu, A. Fatih Sarioglu
Georgia Institute of Technology, USA



MO053¢

MO054c

MoO055¢

Mo056¢

MO057¢

MO058¢

MO059c¢

T047¢

T048¢c

TO049c

Self-Aligned 3D Electrodes for Cell Deformability Study ............ccccoocoiviniiiiiniiiee,
Dahou Yang', Ying Zhou?, Yinning Zhou', Jongyoon Han™, Ye Ali'

Singapore University of Technology and Design, Singapore, ?Singapore-MIT Alliance for

Resear ch and Technology, Singapore, 3Massachusetts Institute of Technology, USA

Hybrid Construction of Graphene-MoS; Nanostructure by a Liquid Transfer

Method for Side-Polished Fiber SPR Sensor with Sensitivity Enhancement ..........................
Penghao Zhang, Bingyu Lu, Xiaochen Lai, Jiaming Ma, Haixia Yu, Dachao Li

Tianjin University, China

Cell-Based Odorant Sensor on a Smartphone .............coccooiiiiiiiiiiiniiineec e
Yusuke Hirata, Yuya Morimoto, Shoji Takeuchi
The University of Tokyo, Japan

A Novel Pathogen Assay based on the Loop-Mediated Isothermal Amplification

using Retroreflective Janus Particles as a Nonspectroscopic Signaling Probe .......................
Hyeong Jin Chun, Seongok Kim, Ka Ram Kim, Kwan Young Jeong,

Hyunjin Yoon, Hyun C. Yoon

Ajou University, Republic of Korea

Point-of-Care Microfluidic Platform using ZnO Nanowire Template for Virus

Detection by Plasmonic Colorimetric Reaction ................c.cccooiiiiiiiiiiiiii e,
Yiqiu Xia, Yizhu Chen, Yeming Tang, Xu Yu, Guohong Cao, Huaguang Lu, Zhiwen Liu,

Si-Yang Zheng

The Pennsylvania Sate University, USA

Development of Glutamate Biosensor based on the Integration of Network

SWCNT-FET and Glutamate-Binding Protein ...................cooooiiiiiiiii e
Nguyen T. Tung', Trisha D. Farha', Hidekazu Tsutsui', Truong T.N. Lien?,

Yasuhide Ohno’, Kenzo Maehashi®, Kazuhiko Matsumoto®, Manish Biyanil,

Phan T. Tuel, Yuzuru Takamura'

1JAIST, Japan, ?Hanoi University of Science and Technology, Vietnam, *Tokushima University,

Japan, “Tokyo University of Agriculture and Technology, Japan, *Osaka University, Japan

Fabrication of Suspended Graphene Temperature Sensors using Anodic

Aluminum OXIe .......oooiiiiiiii ettt et ettt e et et esabe e st esateesaaeens
Jungyoon Kim, Tianhong Cui

University of Minnesota, USA

A Disposable RNA Microfluidic Biosensor made of Cyclo-Olefin Copolymer ........................
Jorge Prada’, Christina Cordes®, Carsten Harms’, Walter Lang1
University of Bremen, Germany, University of Applied Sciences Bremerhaven, Germany

Acoustic Transceiver Biosensors with Artificial Recognition Layer for Rapid

Detection of Food Antibiotic Residue ..................coooiiiiii e
Jheng-Ying Wu, Chien-Chong Hong

National Tsing Hua University, Taiwan

Stimulation and Recording of Cardiac Contractions by using a

Cardiac-and-Piezoelectric Hybrid System ...............cccoooiiiiiiiiiiiiniiieeeec e
Chiou-Fong Yang, Yun-Han Huang, Yu-Hsiang Hsu

National Taiwan University, Taiwan



TO050¢

TO051c

TO052¢

TO053¢

TO054¢

TO055¢

TO056¢

TO058¢

W047¢

W048¢

W049c¢

Using Dielectrophoresis and Electrorotation Techniques to Assess the Dielectric

Properties of Scenedesmus Abundans at Different Growth States ...................c....coiii. 811
Yu-Sheng Lin', Sung Tsang?, Sakina Bensalem®, Filipa Lopes®, Chen-li Sun’,

Bruno Le Pioufle’, Hsiang-Yu Wang'

!National Tsing Hua University, Taiwan, 2National Taiwan University, Taiwan,

3Université Paris Saclay, France

A Washing-Free Immunoassay Platform based on the Passive Movement of

Retroreflective Micro Particle and Image Processing ..............cccoooiiiiiiiiiiiiiniiiieeeeee 816
Ka Ram Kim, Hyeong Jin Chun, Kwan Young Jeong, Jae-Ho Kim, Hyun C. Yoon

Ajou University, Republic of Korea

Enhanced Selective Detection of Glucose using Redox Cycling Effect in
Microchannel-Integrated Sandwich Electrode ..............ccccccoovviiiiiniiiiiiiiiieeee e 819

Jongmin Lee, Deepti Sharma, Heungjoo Shin
UNIST, Republic of Korea

Design of a Monolithically Integrated Microcantilever Biosensor based on SOI CMOS ............ 822
Yuan Tian, Yang Wang, Xiaomei Yu
Peking University, China

Soft Lithography Compatible Fabrication of Parallel Electrodes in Microfluidic Devices ........... 825
Ruxiu Liu, Chia-Heng Chu, Mert Boya, Ozgun Civelekoglu, Hang Chen, A. Fatih Sarioglu
Georgia Institute of Technology, USA

Layer-by-Layer Self-Assembly of Charged Polymers on Al-Mirror and Al Foil for

Thrombin Assay/Detection ...............ccoeoviiiiiiiiiiiiiie et e e e e sreeesereesessreesnreeas 828
Venkanagouda S. Goudar', Gurusiddappa R. Prashant’, Manoj M. Varma®, Fan-Gang Tseng'?

National Tsing Hua University, Taiwan, ?Academia Sinica, Taiwan, ®Indian Institute of Science

Bangalore, India, “National Institute of Technology, India

Neutrophil Gelatinase-Associated Lipocalin Protein Biosensors based on

Artificially-Made Recognition Elements for Rapid Diagnostics of Acute Kidney Injury ........... 832
Ting-Hsu Chen', Chien-Chong Hong', Tong-Miin Liu', Chian-Lang Hong’,

Chung-Hang Wang’, Chih-Chung Lin’, Yun-Ching Huang’

!National Tsing Hua University, Taiwan, “Chang Gung Memorial Hospital, Taiwan

Nanochannel-Based Fourth-Generation DNA Sequencing .............ccccoooiiiiiiiiiiiiiniieieeee 835
Bo Ma, Steve Tung
University of Arkansas, USA

A Plasmonic Swarm Biosensing Platform for Cardiovascular Marker Detection .................. 839
Mengxing Ouyang, Dino Di Carlo

UCLA, USA

A Microfluidic FET Biosensor with Rolled-Up InN Microtubes .............ccccccoovieinniinniennnnnen. 842

Pengfei Song'’, Hao Fu'?, Yongjie Wangz, Cheng Chen’, Zetian Mi’, Jun Songz, Xinyu Liu'
"University of Toronto, Canada, “McGill University, Canada, *University of Michigan, USA

Characterizing Contractile Stress Of hiPSC-Cardiomyocytes via Electrical

Impedance MeasUremMENt ................ccooiiiiiiiieiiieie et ectte et te et e et e ee e steesseeeseesseesnseesseesnseesneeens 844
Li Wang', Xian Wangl, Wenkun Dou’, Qili Zhao', Manpreet Malhi?, Teng Cui',

Zhuoran Zhangl, Jason T. Maynesz, Yu Sun'

"University of Toronto, Canada, “Hospital for Sick Children, Canada



WO050c  Characterization of Single-Viruses at a Single-Particle Level using a Nanopore
Modified with Sugar Chains ..ot 847
Akihide Arima’, Yukichi Horiguchiz, Makusu Tsutsui', Wataru Tonomura’,
Kazumichi Yokota', Masateru Taniguchi', Yuji Miyahara®, Tomoji Kawai'
'0saka University, Japan, “Tokyo Medical and Dental University, Japan

WO051c  Ultrasensitive MIRNA Detection based on Target-Assisted Fluorescence Resonance
Energy Transfer Signal Amplification ... 849
Bin Wang, Dahai Ren, Zheng You
Tsinghua University, China

WO052¢  Urine Glucose Sensor for Detection of Pet Diabetes in Early Stage ..................cccoooiiiinninnn. 851
Jun Sawayama, Shoji Takeuchi
The University of Tokyo, Japan

W053¢  Developement of Valve-Integrated Nanofluidic Preconcentrator for
Low-Abundance Protein Detection .................ccccooiiiiiiiiiiiiiii e 853
Chih-Zong Deng'?, Yu-Jui Fan', Horn-Jiunn Sheen’
Taipei Medical University, Taiwan, 2National Taiwan University, Taiwan

W054¢  Mechanical Effects of a Type 2 Endonuclease on DNA Trapped by Silicon Nano
Tweezers at High Molecular Density ............cccoooiiiiiiiiiiiiic e 857
Yannick Tauran'?, Grégoire Perret3, Laurent Jalabert’, Momoko Kumemura®*,
Arnaud Brioude', Hiroyuki Fujita’, Dominique Collard®
*University of Lyon, France, ?The University of Tokyo, Japan, *CNRSIISCOL/Lille, France,
“Kyushu Institute of Technology, Japan

WO055¢ Development of Gas Preconcentrator Filled with Carbon Adsorbent Incorporated
into Mesh-Type Membrane Heater ................ccccooviiiiiiiiiiiniiiiiiiie et eeiree e 860
Hye-Lim Kang, Young joo Kim, Jihye Nam, Sunga Song, Sumi Yoon, Dong-Ki Hong,
Seong-Eun Kim, Won-Hyo Kim, Woo Kyeong Seong, Kook-Nyeong Lee
Korea Electronics Technology Institute, Republic of Korea

WO056c¢  Electrochemical Immunosensor using Polyaniline/Gold Nanocrystals for Point of
Care Detection of Chronic Kidney Disease ............cccccooiiiiiiiiiiiiiiniiiiiieeiceeceee e 863
Muhammad Omar Shaikh, Boyanagunta Srikanth, Pei-Yu Zhu, Cheng-Hsin Chuang
Southern Taiwan University of Science and Technology, Taiwan

W057¢  Microfluidic Device using Reusable Parylen-PDMS Packaging for the Red Blood Cell
Transit Time Analysis in Mechanical Constrictions, using Impedance Measurement .............. 865
Xu Tieyingl, Maria Lizarralde’, Wassim El Nemer?, Bruno Le Pioufle', Olivier Frang:aisl’3
'ENS Paris Saclay, France, 2NTS, France, *ESYCOM, France

03 - Sensors and Actuators, Detection Technologies
3.04 - Chemical and Electrochemical Sensors

M060c  Optimized Electrode Array for Enhanced Protein Binding by Electrothermal
FIoW MOUIATION .......oooiiiiiiiiiii ettt et et ettt st e st e e st e e saaeens 868
Tomoka Higaki, Motoki Hino, Ken Yamamoto, Masahiro Motosuke
Tokyo University of Science, Japan



Mo61c

Mo062c

MO063c

MO064c

TO059¢

T060c

TO061c

T062c

T063c

T064c

A CMOS-Based Diagnostic System for Detection of Artemisinin-Resistant Malaria .............
Kenny Malpartida-Cardenas, Nicholas Miscourides, Ling-Shan Yu, Jake Baum,

Jesus Rodriguez-Manzano, Pantelis Georgiou

Imperial College London, UK

Detection of Pollutants for Environmental Analysis of River Water by a Lay-Person

using Paper based DEVICES ............occuiiiiiiiiiieeie et
Samantha Richardson, Emily G. Wright, Alexander Iles, Jeanette M. Rotchell,

Mark Lorch, Nicole Pamme

University of Hull, UK

Ultraviolet Light-Gating MoS, Flake Field-Effect Transistors for pH Sensing ......................
Hsiu-Cheng Chang, Chien-Chong Hong
National Tsing Hua University, Taiwan

Fabrication and Characterization of Fluorescent Oxygen and pH Sensor Films for
Real-Time In-Situ Cell Culture Monitoring on Digital Microfluidic (DMF) Platforms ............
Wenting Qiu, Stefan Nagl

The Hong Kong University of Science and Technology, China

"Dyed Plasticizer': Application to Rapid and Highly Sensitive Heparin Detection

based on PDMS Microchannel Array Devices .............coccoiiiiiiiiiiiiiiiee e
Toshiki Nishihata, Tatsumi Mizuta, Kenji Sueyoshi, Tatsuro Endo, Hideaki Hisamoto

Osaka Prefecture University, Japan

Real-Time Impedimetric MUC1 Aptasensor using Microfluidic

Symmetric AU ELECEIrOAes ............coovviiiiiiiiiiiiiciee ettt e ertee e sre e str e e s sraeeseseessssneesnreeas
Chih-Yu Lai, Jui-Hong Weng, Lin-Chi Chen

National Taiwan University, Taiwan

A Miniaturized Clark Oxygen Sensor for Organ-on-Chip Devices ................ccccocoiiiinninnnn.
Elsbeth G.B.M. Bossink', Olivier Y.F. Henryz, Maximilian A. Benz’, Loes L. Segerink',

Donald E. Ingber™**, Mathieu Odijk’

"University of Twente, The Netherlands, “Harvard University, USA, *Harvard John A. Paulson

School of Engineering and Applied Sciences, USA, “Boston Children’s Hospital and Harvard

Medical School, USA

Smart Sensor Patch of In-Situ Polarized Ba,Sr;(TiO3/Poly (Vinylidene Fluoride)
Piezoelectric Fibers by Near Field Electrospinning ...............cccccooooiiiiiiiiiiiiniiieeeeeeeeene
C.T. Pan', Y.T. Wangl, C.K Yen!, S.Y. Wangl, S.W. Kuo', R.Y. Yangz,

Jay C.J. Chv’, C.A. Chung’

!National Sun Yat-sen University, Taiwan, ?National Pingtung University, Taiwan,

3Green Epoxy Technology Inc., USA, *National Nano Device Laboratories, Taiwan

Improvement of Channel Damage and its Mechanism in Alternating Current

Liquid Electrode Plasma Atomic Emission Spectrometry ..................ccooociiiiiiiiiiiiiiiiineeee
Prasongporn Ruengpirasiri', Phan Trong Tue', Akitoshi Okino?,

Hidekazu Miyahara®, Yuzuru Takamura'

1JAIST, Japan, *Tokyo Institute of Technology, Japan, *The University of Tokyo, Japan

Rapid Heavy Metal Ion Screening using Extended Gate Mercury Ion Selective Field
Effective TransiStor ............ccooiiiiiiiiiie ettt ettt e bt e et e e be e s teesaeeesneeens
Revathi Sukesan, Suman Shahim, Ching-Yen Hseih, Yu-Lin Wang

National Tsing Hua University, Taiwan



TO065¢

W058¢

W059¢

W060c

Wo6lc

W062¢

W063c

Hexagonal NiO Nanosheets and Carboxyl Terminated Reduced Graphene

Oxide Composite for Non-Enzymatic Electrochemical Detection of Ascorbic

Acid and TryPtoPRan ..........coooviiiiiiiiee e s e s e s e e s nra e e nreesennes 904
Md. Abu Zahed, Sharat Chandra Barman, Jae Yeong Park

Kwangwoon University, Republic of Korea

Flexible Inkjet-Printed Multi-Ionic Sensor Tape for Biomedical Applications ...................... 908
K.L. Tsou, Y.M. Fu, E.C. Liang, Y.T. Cheng
National Chiao Tung University, Taiwan

One Hour-Long Pumpless Flushing Device for Lateral Flow Sensor .................cccocccooiinnenae 912
Tetsuya Yamada', Koki Kamiya', Toshihisa Osaki', Shoji Takeuchi'?
Kanagawa Institute of Industrial Science and Technology, Japan, The University of Tokyo, Japan

Application of Microreactor in the Study of Concrete Repair Implemented by

Bacteria Induced Mineralization ................c.ccooiiiiiiiiiiiiii et 914
Shunbo Li, Xiang He, Yang Xiao, Yi Xu

Chongging University, China

A Fast Fibrinogen Targeted Electrochemical Assay for Emergency Room Settings .............. 918
Martin Langer, Kai Sachsenheimer, Tobias M. Nargang, Bastian E. Rapp
Karlsruhe Ingtitute of Technology, Germany

Feasibility of a Thermal Conductivity based CO; and Humidity Low Cost Sensor ............... 922
Bertrand Bourlon, Bao-An Pham-Ho, Jean-Francois Beche, Olivier Constantin
Université Grenoble Alpes, France

Real-Time Monitoring of Airborne Formaldehyde Concentrations based on a

Microfluidic Analytical Device: Application to Field Measurements ....................coccoeevinnn. 926
Stéphane Le Calvé"?, Claire Trocquetl’z, Pierre Bernhardt’,

Maud Guglielmino', Christina Andrikopoulou’

YUniversity of Srasbourg, France, %In’ Air Solutions, France

03 - Sensors and Actuators, Detection Technologies
3.05 - Visualization and Imaging Technologies

Mo065c

W064c

W065¢

High-Resolution Live Imaging of the Vertical Section of Adherent Cells using a

MiCTofTuidic DIEVICE ........oooneiiiiiieiie ettt ettt e et e e s e e e e e seeenseesnseeenseesnseens 928
Masayoshi Nakano', Seigo Araki', Mamiko Tsuganel’z, Fumiko Sunaga‘, Hiroaki Suzuki'

Chuo University, Japan, “Japan Society for the Promotion of Science, Japan

Flexible All-Solid-State Electrically Tunable Photonic Crystals for

Chameleon-Inspired Artificial SKin ..............coooi e 930
Hyung-Kwan Chang, Jungyul Park

Sogang University, Republic of Korea

Visualization of Biological Cells in Microchannel by using Micro Electrical

Impedance Tomography with Two-Wire Measurement Method .....................c..ccoiiii. 934
Daisuke Kawashima, Xiayi Liu, Michiko Sugawara, Hiromichi Obara, Masahiro Takei

IChiba University, Japan, “Tokyo Metropolitan University, Japan



03 - Sensors and Actuators, Detection Technologies
3.06 - Optical Detection

MO066¢

MO067¢

MO068c

MO069¢

MO070c¢

Mo071c

T067c

T068¢

T069¢

Surface-Enhanced Raman Spectroscopy based Ultrafast DNA Assays using

Photothermal PCR Chip with Plasmonic Nanopillar Arrays ............ccccceevvvveveieenncieeennnenn.

Byoung-Hoon Kang', Youngseop Lee', Jinhyo Kim', Minhee Kang’, Luke P. Lee’,
Ki-Hun Jeong'

'K AIST, Republic of Korea, “Samsung Medical Center, Republic of Korea,

3University of California, Berkeley, USA

Label Free Leaky-Waveguide Optical Biosensor for VEGF Detection ..............................

Beverly R. Andrew’, Nicole Pamme’, Leigh A. Madden', Ruchi Gupta®
"University of Hull, UK, 2University of Birmingham, UK

A Label-Free Optical Aptasensor based on Dye-Doped Leaky Waveguide (DDLW)

fOr BiomAarKer DEEECHION .........coooeeiiiiiiiiiiiiiiieeeeeeeeeeeee ettt e e s e e s e e e eeeeeeeeessseanaaanaas

Nasser A. Alamrani', Nicole Pamme’, Gillian M. Greenwayl, Ruchi Gupta2
YUniversity of Hull, UK, University of Birmingham, UK

Calcium-Selective “Dyed Plasticizer” on PDMS Microchip: Rapid and Highly

Sensitive Naked Eye-Based Quantization of Calcium on ...,

Y. Niwa, T. Mizuta, K. Sueyoshi, T. Endo, H. Hisamoto
Osaka Prefecture University, Japan

Pumpless Microflow Cytometry for Immunophenotyping of Cancer Cells .......................

Byeongyeon Kim, Suyeon Shin, Sungyoung Cheoi
Kyung Hee University, Republic of Korea

Simple and Label-Free Ultra-Sensitive Concentration Determination Method in

10'-10% nm Space Utilizing Optical Diffraction ...............cccoooovvivoiereeeeeeeeseeeeeeeeeeeeseenn.

Yoshiyuki Tsuyama, Kazuma Mawatari, Takehiko Kitamori
The University of Tokyo, Japan

All-Metal Nanostructure Array with Three-Dimensional Cavities for Ultrasensitive

Refraction INAEX SEIMSOT .....cooovmnniiiiiieee et e et re e s e et tareeeeeetaeeeeeeenanans

Jia Zhul, Guanzhou Lin'?, Yun Huang], Meizhang Wwu?, Zhuojie Chen', Xiaoyu Chen',
Peimin Lu’, Wengang Wu'

'Peking University, China, Fuzhou University, China,

*The Affiliated High School of Peking University, China

Single Detection of 20-nm Particle by Heterodyne Interferometric

Microfluidic CYtOMEITY .......cociiiiiiiiiiiiiieit ettt ettt ettt e e s

Masumi Serita, Daiki Sakai, Ken Yamamoto, Masahiro Motosuke
Tokyo University of Science, Japan

Asymmetric Nanofluidic Grating with Interdigitating Reference and Detection

Channels for BiOSENSING ............ccooooiiiiiiiiiieie ettt sre e eneeens

Foelke Purr'?, Margherita Bassu’, Rachel D. Lowe’, Thomas P. Burgz, Andreas Dietzel'
Technical University Braunschweig, Germany,
“Max-Planck-Institute for Biochemical Physics, Germany



TO070c

T071c¢

W066¢

W067¢

W068c

W069c¢

W070c

W071c

W072¢

Photothermal Optical Phase Shift Detection using Optical Fiber ..............cc.ccocovvveiininnnnnnne,
Naoki Wada, Hisashi Shimizu, Kazuma Mawatari, Takehiko Kitamori
The University of Tokyo, Japan

SERS Signal Enhancement on Nano-Mushroom Janus-Biosensors through

Carboxylated Nanomasking MechaniSm ................ccccoiiiiiiiiiiii e
Meng-Ju Pan', Chun-Wei Lee', Fan-Gang Tseng'”?

!National Tsing Hua University, Taiwan, ?Academia Sinica, Taiwan

Rolled-Up Sio,/Siny Microtubes made by PECVD for Sensitive Solvent Detection ................
Pengfei Songl’z, Cheng Chen?, Juntian Qu'?, Pengfei Ou’, M.H.T. Dastjerdi3, Hao Fu'?,

Zetian Mi', Jun Song’, Xinyu Liu'

"University of Toronto, Canada, 2McGill University, Canada, *Massachusetts | nstitute of

Technology, USA, 4University of Michigan, USA

Ultrasensitive Detection of Nonlabeled Protein using UV Photothermal Optical

Phase Shift DeteCtion ..............ccoooiiiiiiiiiie ettt et e et e st e e neeesneeens
Hisashi Shimizu, Shigenori Takeda, Kazuma Mawatari, Takehiko Kitamori

The University of Tokyo, Japan

Portable Smartphone-Enabled Capillary-Based Viscometer ...............c.cccocoeviviiiinniininniennnne,
Jose C. Contreras-Naranjo, Vijetha Nagendra, Xiaorui Dong, Victor M. Ugaz
Texas A&M University, USA

Plasmonic Agarose Gel Droplets for SERS Detection of Molecules in Complex

Fluids and Cell Culture Meditmm .............ccooiiiiiiiiiiieieeie ettt e e et e e sneeens
Yun-Chu Chen, Kuan-Ying Chen, Yih-Fan Chen

National Yang-Ming University, Taiwan

Optoelectrokinetically-Enabled Diagnosis of Diabetic Retinopathy with Dual

Biomarkers Lipocalin 1 and Tumor Necrosis Factor-o, .............cccoccceevvviiiiciieeincieeeiee e
Han-Sheng Chuang, Hsiao-Neng Lin, Jen-Yi Wang

National Cheng Kung University, Taiwan

Highly Sensitive Integrated Optical Biosensing Platform based on an Asymmetric
Mach-Zehnder Interferometer and Material-Selective (Bio) Functionalization .....................
W. Knoben', G. Besselink’, E. Roeven'?, H. Zuilhof’, A. Schiitz-Trilling', A. van der Meer",

L. Scheres', H. Leeuwis?, F. Falke?, F. Schreuder?, R. Heideman’, H. van den Vlekkert®

Surfix BV, The Netherlands, 2Lionix International BV, The Netherlands,

3Wageningen University, The Netherlands

Wavelength-Tunable Near-Infrared Sensor with Colorimetric Readout ................................
P. Giiell-Grau, P. Escudero, R. Villa, B. Sepulveda, M. Alvarez
Universitat Autonoma de Barcelona, Spain

03 - Sensors and Actuators, Detection Technologies
3.07 - Mass Spectrometric Detection

Mo072c

Development of Microfluidic Droplet Shooter for Ultrahigh-Sensitive

Y BTN 1 TTM 1 Q1) 11151 1 0 PSSR
Yutaka Kazoel, Yusuke Shimizuz, Yasushi Terui’, Kyojiro Morikawa',

Kazuma Mawatari', Takehiko Kitamori'

The University of Tokyo, Japan, Hitachi High-Technologies Corporation, Japan



TO074¢

Novel Paper-Based Microfluidic Cassette for Two-Dimensional Paper
Chromatography and Paper Spray Mass Spectrometry (PS-MS) Detection of Saliva
Ming-Hsu Cheng, Che-Hsin Lin

National Sun Yat-sen University, Taiwan

03 - Sensors and Actuators, Detection Technologies
3.08 - Others

M073c

MO074c

TO075¢

TO076¢

T077c

W073¢

W074c

WO075¢

Position-Selective Immobilization of Sensor Membranes on Convex-Shaped PDMS
Chip for Naked Eye-Based Multiplexed Detection ..............ccocccoooeiniiiiniinniinncnniecnnieen,
Tatsumi Mizuta, Kenichi Maeno, Kenji Sueyoshi, Tatsuro Endo, Hideaki Hisamoto

Osaka Prefecture University, Japan

Algorithmic Open-Surface Identification and Location of Droplets on a Transparent
TFT Substrate for Droplet-Based Microfluidics .................ccoooiiiiiiiiiniiieees
Grant Cathcart, Agnes Tixier-Mita, Satoshi Thida, Faruk Shaik, Hiroshi Toshiyoshi

The University of Tokyo, Japan

High-Performance ITO-Based Multi-Sensor System for Liquid Acidity,
Temperature and Total Dissolved Solids Detections ..................cccceevviiiniiiiiniieeenieees
Wei-Sin Kao, Wei-Hsing Yen, Che-Hsin Lin

National Sun Yat-sen University, Taiwan

Study of Synergetic Micromixing in Microreaction Chambers by Combining Active
Magnetic Mixing and Passive Mixing Geometries ................ccocceeviiriiinnennieeniieenieeneen.
Eriola-Sophia Shanko, Yoeri van de Burgt, Patrick Anderson, Jaap den Toonder

Eindhoven University of Technology, The Netherlands

Development of Micromanipulator with Semiconductor Strain Gauge that can be
used in Solution for Characteristics Measurement ....................cccoeeeeeiiiieeeiiiciieeee e,
Mitsuhiro Horade', Osamu Tabata®, Hiroaki Ito', Toshio Takayamal,

Dylan Tsai’, Makoto Kaneko'

'Osaka University, Japan, *Kyoto University, Japan, *National Chiao Tung University, Taiwan

Simple Isolation of Single Cell: Thin Glass Microfluidics for Observation of Isolated
Single Euglena GraciliS ...ttt
Nobutoshi Ota', Yaxiaer Yalikun', Nobuyuki Tanaka', Yuki Nagahama’,

Minoru Oikawa®, Yo Tanaka'

'RIKEN, Japan, “Chiba University, Japan

Earthworm Muscle-Tissue Actuated Atmospheric-Operable 3D Printed Wheel Runner
Yaxiaer Yalikun', Yuji Noguchi’, Norihiro Kamamichi’, Yo Tanaka'
'RIKEN, Japan, Tokyo Denki University, Japan

Air Fine Dust Monitoring Utilizing Quartz Crystal Microbalance (QCM) Resonator
Sumi Yoon, Dong-Ki Hong, Hye-Lim Kang, Seong-Eun Kim, Won-Hyo Kim,

WooKyeong Seong, Kook-Nyung Lee

Korea Electronics Technology Institute, Republic of Korea



04 - Integrated Microfluidic Platforms
4.01 - Platforms based on Capillary Forces (Paper-Based Microfluidics, Lateral Flow Tests)

MO075d

MO077d

Mo078d

Mo079d

T078d

T079d

T080d

T081d

T082d

Wo076d

Thread-Based Analytical Device for Antibody Detection in Whole Blood by using
Bioluminescent Sensor Proteins ...............ccccoooeviiiiiiiiiiiiecie e
Kosuke Tomimuro', Keisuke Tenda', Yuki Hiruta', Maarten Merkx’, Daniel Citterio
*Keio University, Japan, “Eindhoven University of Technology, The Netherlands

Text-Displaying Competitive Immunochromatographic Strips enabling Naked-Eye
Semi-Quantitative ANalysis ...........ccccoiiiiiiiiiiiiii e
Kazushi Misawa', Tomohiro Yamamoto®, Daiki Watanabe', Yuki Hiruta’,

Hiroki Yamazaki’, Daniel Citterio

*Keio University, Japan, *Techno Medica Co., Ltd., Japan

Rotational Manifold for Sequential Reagent Delivery in a Paper-Based

SAIMONELIA ASSAY .....oooiiiiiiiiiiiiee ettt e et e st e e ba e e e nraeeenrnee s
Cody S. Carrell, Rachel M. Feeny, Katherine E. Boehle, Brian Geiss, Charles S. Henry
Colorado State University, USA

3D-Printed Autonomous Microfluidics: Bioassay Development Towards the

POINE OF CAT@ ..ottt e et e e st e s bae e s eabeeeeaes
Henry Ordutowski, Clement Achille, Agnese Piovesan, Francesco Dal Dosso, Cesar Parra
Cabrera, Pierter Verboven, Bart Nicolai, Dragana Spasic, Rob Ameloot, Jeroen Lammertyn
KU Leuven, Belgium

Printed Paper-Based Electrochemistry System for Low-Cost Point-of-Need

Water TeSHING .......oooiiiie ettt et e et e st e e st e e sneeeneeeneeens
Petroné Bezuidenhout'”, Suzanne Smith’, Letta Ntuli', Phophi Madzivhandila’,

Keagan Pokpas’, Kevin Land', Trudi Joubert’

Council for Science and Industrial Research, South Africa, U niversity of the Western Cape,
South Africa, *University of Pretoria, South Africa

An Ad-Hoc Compact Syringe-Assisted Vacuum-Driven Micropumping Unit for
Pre-Fabricated Microfluidic Devices .............coccoiiiiiiiiiiiiee e
Anyang Wang, Domin Koh, Philip Schneider, Kwang W. Oh

University at Buffalo, USA

3D-Printed Domino Capillaric Circuits for Colorimetric Bacteria Detection in Urine
Ayokunle Olanrewaju, Philippe Lenzen, Oriol Ymbern, Mohamed Yafia, David Juncker
McGill University, Canada

A Highly-Transparent Nanocellulose-Paper-Based Microfluidic Device ....................
Binbin Ying'?, Xinyu Liu'
'University of Toronto, Canada, “McGill University, Canada

Controlled Dry Reagent Reconstitution using Capillary-Driven Microfluidic Structures
Lei Zhang, Rita Vos, Tim Steylaerts, Federico Buja, Gabrielle Woronoff, Tim Stakenborg
imec, Belgium

Self-Powered and Easy-to-Integrate Heating System for On-Chip Temperature
Dependent Bioassays in Low-Resource Settings ...............ccoccoviiiniiiiiiniinneiniiinieee
Dries Vloemans, Francesco Dal Dosso, Pieter Verboven, Bart Nicolai, Jeroen Lammertyn
KU Leuven, Belgium



W078d

W080d

Wo081d

In-Line Filtration for Lateral Flow Devices by Laser Direct Write Technique ................... 1054
P.P. Galanis', P.J.W. He', LN. Katis', M.R. Thomas’, Y. Xianyu’, M.M. Stevens’,

R.W. Eason', C.L. Sones’

YUniversity of Southampton, UK, 2lmperial College London, UK

Lateral Flow Immunoassay with Stacking Effect for the High Sensitive

Staphylococcus Aureus Detection ................cccooviiiiiiiiiiiiieee e 1057
Hsin-Po Wang', Tsung-Ting Tsai’, Tse-Hao Huang’, Chien-Fu Chen'

!National Taiwan University, Taiwan, 2Chang Gung Memorial Hospital and Chang Gung

University College of Medicine, Taiwan

A Novel Manufacturing Technique and Design for Improved CRP Lateral

FLOW DIEVICES ...ttt ettt e et e st e e s et e st e e bt e ebeeembeeenteeeneeeneean 1060
I.N. Katis, P.J.W. He, P.P. Galanis, R.W. Eason, C.L. Sones

University of Southampton, UK

04 - Integrated Microfluidic Platforms
4.02 - Large Scale Integration (Massively Parallel and High Throughput Systems)

Mo081d

T083d

Wwo082d

Microfluidic Grooves-on-Slits Devices for Massively Parallel Droplets Production ............. 1063
Hiroto Komiyama, Naotomo Tottori, Takasi Nisisako
Tokyo Institute of Technology, Japan

High throughput Microfluidic-based Radiochemistry Platform for Development of

PET TIACEIS .....ooeiiiiiiiiiiee et ettt e e et e e e e e et e e e e e e taeeeeeeaaaraaeaeeessaseeeseessaeeseeannnes 1065
Alejandra Rios, Jia Wang, Philip Chao, Michael van Dam

UCLA, UA

A Microfluidic Dual-Well Device for Cell Capture, Pairing, Fusion and Culture ................ 1068

Weihua He, Liang Huang, Wenhui Wang
Tsinghua University, China

04 - Integrated Microfluidic Platforms
4.03 - Digital Microfluidics on Surfaces

Mo082d

Mo083d

T084d

T085d

A Structureless Digital Microfluidic Platform for Detection of Influenza A Virus by

using Magnetic Beads and Electromagnetic Forces .................ccoccooiiiiiiiiiiiniiieeee, 1071
Po-Hsien Lu, Yu-Dong Ma, Chien-Yu Fu, Gwo-Bin Lee

National Tsing Hua University, Taiwan

Magnetically Controlled Reagent Exchange in Ferrofluid Droplets ...............cc.cccocininnen. 1075
Yilian Wangl, Soroush Kahkeshani', Dino Di Carlo"”
lUniversity of California, Los Angeles, USA, 2California NanoSystems I nstitute, USA

On-Chip Pico-Pipette: A Method for Precise Delivery in a DMF System ............cc.ccooceeee. 1077
Haoran Lil, Yanwei Jia', Ren Shen', Tianlan Chen', Cheng Dongl, Pui-In Mak', Rui P. Matins'?
'University of Macau, China, ?Universidade de Lisboa, Portugal

An Automated Binding Ligand Affinity Evaluation Platform using Digital Microfluidics ......... 1081
Jingjing Guo, Li Lin, Kaifeng Zhao, Yanling Song, Zhi Zhu, Chaoyong Yang
Xiamen University, China



Wo083d

Anti-Biofouling Magnet-Based Digital Microfluidic Platform with Patternable
Superomniphobic Surface for High Concentration Biological Droplet Manipulation ......... 1084
Meng-Shiue Lee, Chien-Chung Wang, Wensyang Hsu

National Chiao Tung University, Taiwan

04 - Integrated Microfluidic Platforms
4.04 - Segmented Flow and Droplet based Microfluidics in Channels

Mo084d

MO085d

Mo086d

MO087d

MO088d

T086d

T087d

T088d

T089d

Monitoring of Cell-Cell Interaction in a Programmable Static Droplet Array with a

Confined MiCroenVirOMMENT ..............ccooiiiiiiiiiiiiiiiieeiee ettt e eiieeesiteessbeeessbeeeesateeeeabeeesnneeesnaseas 1087
Si Hyung Jin', Sung Sik Lee’, Dong Young Kim', Byungjin Lee', Sung-Geun Jeong',

Tae wan Kim', Matthias Peter?, Chang-Soo Lee'

Chungnam National University, Republic of Korea, 2ETH Zirich, Switzerland

Droplet Microfluidic Platform for Continuous-Flow Single-Cell RT-qPCR Analysis .......... 1090
I. Hajji, M. Serra, L. Geremie, R. Renault, I. Ferrante, J.-L. Viovy, S. Descroix, D. Ferraro
Y nstitut Curie, France, 2Sorbonne Universités, France, ®Institut Pierre Gilles de Gennes, France

Open Channel Droplet-Based Microfluidics ...............ccooouviiiiiiiiiciiiiieecee e, 1093
Samuel B. Berry', Jing J. Lee', Jean Berthier', Erwin Berthier', Ashleigh B. Theberge'”
YUniversity of Washington, USA, 2University of Washington School of Medicine, USA

Electrofusion Device for Continuously Observation of Droplets ....................ccocoiiiinninnneen. 1097
Keisuke Sugahara, Yuya Morimoto, Shoji Takeuchi
The University of Tokyo, Japan

A Highly Scalable Random Access Micro-Trap Array for Droplet

Discretization and Manipulation ................c.ccooiiiiiiiiiiiiie e 1099
Hesam Babahosseini'?, Supriya Padmanabhan?, Tom Misteli', Don L. DeVoe®

"National Institutes of Health, USA, 2University of Maryland, College Park, USA

Generating, Sorting, Adding, and Subtracting of Micro-Droplets in a PDMS Chip

for EMbryo Cultulring ............coooiiiiiiiiiiiic ettt ettt e et eeatee e snnreeenanees 1103
Yi-Lung Chiu, Da-Jeng Yao

National Tsing Hua University, Taiwan

Integrated Droplet Device Capable of Performing Continuous Flow Droplet PCR of

Multiple Assays on a Single ChIP ........ccoooiiiiiiiiii e 1107
Divya D. Nalayanda, Tony Zheng, Helena Zec, Anu Kaushik, Meet Pastakia,

Pengfei Zhang, Tza-Huei Wang

Johns Hopkins University, USA

Microdroplets in High Temperature Gradients Generating Porous

Catalytic MACTODEAAS .........ooociiiiieieee ettt ettt e et e et e et e e snbe e nteesnaeeneeas 1110
Corentin Tregouet, Johan Bomer, Mathieu Odijk, Detlef Lohse, Albert van den Berg

University of Twente, The Netherlands

A Microfluidic Droplet Serial Dilutor with Enhanced Mixing ...............ccoccccooiiiiiiniiinninnn, 1114
Hoon Suk Rho'?, Yoonsun Yang', Leon WMM Terstappen',

Pamela Habibovié®, Séverine Le Gac'

'University of Twente, The Netherlands, “Maastricht University, The Netherlands



WO085d

Wo86d

Wo088d

Impedance based Label-Free Detection of DNA in Continuous Flow Droplets ...........

Meet Pastakia, Divya D. Nalayanda, Anu Kaushik, Tza-Huei Wang
Johns Hopkins University, USA

Sub-mK Optical Thermometry in Picoliter Droplets ...............cccceeviiiinriiiiniiiiieens

Jacob Chamoun, Ashish Pattekar, Farzaneh Afshinmanesh, Joerg Martini, Michael I. Recht
Palo Alto Research Center, USA

In-Droplet Peptide Screening Microfluidic Device Targeting Cancer Cell Spheroids
Tadashi Ishida, Kunitoshi Ikeda, Toru Omata
Tokyo Institute of Technology, Japan

04 - Integrated Microfluidic Platforms
4.05 - Centrifugal Microfluidics

MO089d

Mo09od

T090d

T091d

Wo089d

Ww090d

Wwo091d

Centrifugal Blood Sample Preparation for Metabolite Derivatization and Analysis

by Solid Matrix Laser Desorption/lonization Mass Spectrometry (SMALDI-MS) ....

Yuting Hou', Jing Ji', Rohit Mishra?, Jens Ducrée’, D. Jed Harrison'
"University of Alberta, Canada, “Dublin City University, Ireland

Total Flow Control for Lateral Flow Tests with Centrifugal Microfluidics ................

Daniel M. Kainz', Susanna M. Friih'?, Tobias Hutzenlaub'?, Roland Zengerlel’z, Nils Paust™?
Albert-Ludwigs-Universitat Freiburg, Germany, Hahn-Schickard, Germany

Timed Pneumatic Trigger System for Autonomous Plasma Extraction on Simple

MIECTOFTUIAIC DI@VICE ...ttt e e e e e e e e e e e eeeeeeee e e eenaesas

Hiroki Naito, Shunya Okamoto, Yoshiaki Ukita
University of Yamanashi, Japan

Dispenser Integrated Multiplexed Micro Immunoassay Device for Synchronized

Multiple Unit OPerations ..............cccocoviiiiiiiiiiiiieeiieeeiteeereeeerreesrreeesrreesssreeessaneeessneees

Shunya Okamoto, Yoshiaki Ukita
University of Yamanashi, Japan

Fully Automated Light Transmission Aggregometry on a Disc for Point of Care

Platelet Function TeStiNg .............c.coooiiiiiiiiiiiiiiiieieeeteeeieee et e sre e sre e e s aneeeeneee s

Chi-Ju Kim"?, Dong Yeob Ki', Dongyoung Kim’, Yoon-Kyoung Cho"*
YUNIST, Republic of Korea, 2Institute for Basic Science, Republic of Korea

Quality-by-Design: Monte-Carlo Simulation Accounting for Real-World Liquid
Handling and Manufacture Tolerances towards Robust Microfluidic Architectures
Toni Voebel', David Kinahan?, Christoph Bauml, Jens Ducreé’

YFraunhofer Institute for Production Technology, Germany, “Dublin City University, Ireland

A Novel Washing Approach for Disk-Based Immunoassays ..............ccc.cocoeevinnnennnen.

Chih-Hsin Shih, Ho-Chin Wu, Yen-Hao Chen
Feng Chia University, Taiwan



04 - Integrated Microfluidic Platforms
4.06 - Electrokinetic Microfluidics

M091d

T092d

“Snail Mail Separations” — A Through-Mail Portable, Battery-Powered and
Solvent-Less Platform for Electrophoresis ..............cccccoooiiiiiiiiiciiiieeee e
Pavisara Nanthasurasak', Hong Heng See’, Min Zhang',

Rosanne M. Guijt’, Michael C. Breadmore'

YUniversity of Tasmania, Australia, Universiti Teknologi Malaysia, Malaysia,

3Deakin University, Australia

Continuous Flow Particle Focusing by AC-Actuation ................cccoeocveviiiiiiiniieieees
Christina Tiflidis"?, Wouter Olthuis’, Jan Eijkelz, Wim De Malsche'
Vrije Universiteit Brussel, Belgium, University of Twente, The Netherlands

04 - Integrated Microfluidic Platforms
4.07 - Other Microfluidic Platforms

M092d

M093d

M094d

MO095d

Mo096d

Mo097d

A Fully Automated Radiosynthesis Platform for Scalable Production and
Purification of PET TIacers .........ccocooiiiiiiiiiiiiii ettt
Philip H. Chao, Jia Wang, R. Michael van Dam

UCLA, USA

Plasma Engineered Hydrophobicity of SOI-Based Microfluidic-Elasto-Filtration
Chips to Significantly Enhance the Cancer-Cell Capture Efficiency ...........................
Huahuang Luo', Cong Zhao', Yuee Cai’, Rongxin Zhang’, Yuxiang Deng’,

Zhizhong Pan’, Yi-Kuen Lee'”?

The Hong Kong University of Science and Technology, China, 2Guangzhou HKUST Fok Ying
Tung Research Institute, China, 33un Yat-sen University, China

An Integrated Microfluidic System for Rapid, High-Throughput Staining of Clinical
TiSSUE SAMPIES ..ottt e et e et e e ettt e s e bee e eateeeeaee
Sheng-Po Huang', Wen-Bin Lee', Yi-Cheng Tsai', Yuan-Jhe Chuangz,

Keng-Fu Hsu?, Gwo-Bin Lee'

"National Tsing Hua University, Taiwan, National Cheng Kung University, Taiwan

Integrated Microfluidic Sperm Sorting and Oocyte Incubation System for In-Vitro
Fertilization Enhancement ...................coiiiiiiiii e
Y.C. Tzengl, Y.J. Chen', C. Chuan', L.C. Pan’, F.G. Tsengl’2

!National Tsing Hua University, Taiwan, ?Academia Sinica, Taiwan,

*Taipei Medical University, Taiwan

Microfluidic Chip to Control Fluid and Biomolecules with Movable Layers ...............
Islam Seder, Sung-Jin Kim
Konkuk University, Republic of Korea, Konkuk University

An Automated Microfluidic Platform Integrating Dual-Mode Microchannel and
Localized Surface Plasmon Resonance Sensing for Multi-Parallel Biomolecule Detection
Hana Tzu-Han Lin, Jhih-Siang Chen, Nien-Tsu Huang

National Taiwan University, Taiwan



T093d

T094d

T095d

T096d

T098d

T099d

T101d

Ww092d

W093d

W094d

W095d

Integrated On-Chip System for DNA Purification, Labelling and Surface Stretching ...........
Oskar E. Strom, Jason P. Beech, Jonas O. Tegenfeldt
Lund University, Sveden

Integrated Microfluidic Platform for Utilizing Aptamer-based ELISA-Like Assay

for Simultaneous Detection of Multiple Cardiovascular Clinical Samples ............................
Anirban Sinha’, Priya Gopinathanl, Yi-Da Chungl, Shu-Chu Shiesh?, Gwo-Bin Lee'”

"National Tsing Hua University, Taiwan, National Cheng Kung University, Taiwan

Thermoplastic Trap Arrays for High throughput Sample Discretization in

Disposable Microfluidic ChiPs .........ccoooiiiiiie e
Supriya Padmanabhan, Jung Yeon Han, Khang Tran, Peter Ho, Nebeyu Mesfin, Don L. DeVoe
University of Maryland, College Park, USA

Optofluidic Lego Bricks to Build Whole Microfluidic Systems .................cccociiiiiiiiinnnnneen.
Yujin Lee, Byeongyeon Kim, Insung Oh, Sungyoung Choi
Kyung Hee University, Republic of Korea

A Novel Design and Characterisation of Nafion 115 Membrane for Micropump

based Transdermal Drug Delivery ............cooccooiiiiiiiiiii e
Richa Mishra, Tapas K. Maiti, Tarun K. Bhattacharyya

Indian Institute of Technology Kharagpur, India

Buffer-Free Continuous-Flow Biosensors for Real-Time Monitoring of Small
Biomolecules in Human Biofluids by Ion Concentration Polarization ...................................
Dinh-Tuan Phan'?, Lin Jin', Kerwin Kwek Zeming3, Song Guo', Chia-Hung Chen"?

National University of Sngapore, Sngapore, “Biomedical Institute for Global Healthcare Research

& Technology, Sngapore, °S ngapore-MIT Alliance for Research and Technology, Sngapore

Accurate Oxygen Tension Profile Measurement within Microfluidic Devices using
Frequency Domain Fluorescence Lifetime Microscopy (FD-FLIM) .........ccocceiniiiniinncnnnen.
Hsiao-Mei Wu, Tse-Ang Lee, Ping-Liang Ko, Wei-Hao Liao, Yi-Chung Tung

Academia Snica, Taiwan

Lab-on-a-Syringe: Conformal Integration of Spiral Microfluidics into a Manual

Syringe for Plasma Isolation in Resource-Limited Settings ................cccocoiviiiiiiniiinneee.
Jung Y. Han, Don L. DeVoe

University of Maryland, College Park, USA

Automatically Optimized On-Chip Feedback Manipulation Toward Clinical Use ..............
Hiroaki Ito, Takuya Komiya, Mitsuhiro Horade, Toshio Takayama, Makoto Kaneko
Osaka University, Japan

A Novel Microfluidic Platform for Rare Cell Isolation, Collection, and Retrieval

from WHhole BIoOd .............coooiiiiiiii ettt et tr e e sate e e eabee e eabbeeeaveas
Wei-Feng Fang, Hui-Min Yu, Hong-Ling Wang, Andy Liou

MiCareo Taiwan Co., Ltd., Taiwan

Forward Osmosis Coupled with Electrochemistry for Concentration of Fluid

Samples and In-Line Process MoONItOring ...............coocoooiiiiiiiiiiiieee e
Martin Kimani, Rachel Loo, Edgar D. Goluch

Northeastern University, USA



Wo096d

W097d

W098d

W099d

A Stand-Alone and Portable Microfluidic Platform for Quantitative Immunoassays

with an Integrated Calibration ...

C. Parent', N. Verplanckl, J.-L. Achard’, F. Boizot', M. Alessio', G. Nonglatonl,
M. Menneteau', M. Cubizolles’, R. Charles’, Y. Fouillet'
"University Grenoble Alpes, France, ’LEGI, France

Development of Fully-Automated Gene Detection System for Foodborne Pathogen .

Sun Young Lim, Yoo Min Park, Chi Hyun Kim, Soon Woo Jeong, Seol Yi Shin,
Nam Ho Bae, Seok Jae Lee, Gilseon No, GapSeop Sim, Tae Jae Lee
National Nano Fab Center, Republic of Korea

Flexible Modular Lab-on-Chip Devices with Integrated Silicon Sensors for

Monitoring Water Pollutants ................ccoooiiiiiiiiiiii e

Pablo Giménez-Gomez, Antoni Baldi, César Fernandez-Sanchez
IMB-CNM, Spain

Small Volume Freestanding Micro Fluidic System for Calorimetry Biosensor ...........

Zhuqing Wang', Mitsuteru Kimura®, Takahito Ono'
Tohoku University, Japan, Tohoku Gakuin University, Japan

05 - Cells, Organisms, and Organs on Chip
5.01 - Cell Capture, Counting, and Sorting

M100e

M101e

M102e

M103e

M104e

M105e

Lift-Off Cell Lithography for High Efficiency and Clean Background Cell Patterning
Cong Wu', Xiongfeng Zhu?, Tianxing Man’, Pei-Yu Chiou’
ICity University of Hong Kong, China, “UCLA, USA

Inertial Focusing in Triangular Channels and Dean-Flow Aided Alteration of

Focusing and Separation using Tunable 3D Radius of Curvature ...............................

Jeong-ah Kim', Aditya Kommajosula®, Baskar Ganapathysubramanian’, Wonhee Lee'
YK AIST, Republic of Korea, ?lowa Sate University, USA

Multiplexed Biophysical Bacteria Fractionation for Studying Virulence and

Antibiotics Susceptibility Towards Clinical Diagnostics .............cccccoveiniiiniiniinnnnne

Hui Min Tayl, Celine Vidaillac', Casandra Ai Zhu Tan', Birgitta Henriques-Normarkl’z,
Liang Yang', Han Wei Hou'
Nanyang Technological University, Singapore, *Karolinska Institutet, Swveden

Isolation of Circulating Monocyte-Platelet Aggregates for Rapid Cardiovascular

Risk Stratification in Type 2 Diabetes Melltius ...............cccocoiiiiiiiiniiincee,

Hui Min Tay', Wei Hseun Yeap’, Rinkoo Dalan’, Siew Cheng Wong’, Han Wei Hou'
'Nanyang Technological University, Sngapore, A* STAR, Singapore,
3Tan Tock Seng Hospital, Singapore

On-Chip Multi-Sorting using High-Speed and High-Accuracy Flow Control ..............

Yusuke Kasai, Shinya Sakuma, Fumihito Arai
Nagoya University, Japan

Single Cell Entrapment using Diffusiophoresis in 3D Microfunnels Integrated in a

Mixed-Scale Channel NEtWOTK .......oooooiiiiiiiiieiieiieee et e et ttee e s e e tareeeees

Beomsang Kim, Heungjoo Shin
UNIST, Republic of Korea



T102e

T103e

T104e

T105e

T106e

T107e

W100e

W102e

W103e

W104e

Micropatterned Biofunctional Lubricant-Infused Surfaces Promote Selective Cell
Adhesion and Patterning ................ccooiiiiiiiiiiii e
Sara M. Imani, Maryam Badv, Hanie Yousefi, Darren Yip, Claire Fine, Tohid F. Didar
McMaster University, Canada

Inertial Microfluidic Fractionation of Leukocytes .............ccocccooiiiiiiiiiiiniiiiceeee,
Prithviraj Mukherjee, Ian Papautsky
University of lllinois at Chicago, USA

Microfluidic Antibody Microarray with an Electronic Readout for Combinatorial
Immunophenotyping of Cell Populations ................c..ccooiiiiiiiiiii e,
Ruxiu Liu, Chia-Heng Chu, Ningquan Wang, A. Fatih Sarioglu

Georgia Institute of Technology, USA

High Dynamic Range Electrical Profiling of Surface Expression via
Flow-Rate-Modulated-Magnetophoresis ................ccooviieiiiiiniiii e
Ozgun Civelekoglu, Ningquan Wang, Mert Boya, Tevhide Ozkaya-Ahmadov,

Ruxiu Liu, A. Fatih Sarioglu

Georgia Institute of Technology, USA

Planar Slit Channel Systems for Label-Free, Deformability-Based Selective Capture
of Circulating Tumor Cells ..............ccoiiiiiiiiiii e e
Makoto Furuhata, Masumi Yamada, Minoru Seki

Chiba University, Japan

Femtosecond Laser-Activated High-Speed Manipulation of Microparticles in

Microfluidic Chip with Assistance of Modified Channel Structure ....................ccoevinnnnnnen. 1257

Zhen-Yi Hong', Yalikun Yaxiler', Takanori lino', Kazunori Okano', Dino Di Carlo?,
Ryohei Yasukuni', Yoichiroh Hosokawa'
!Nara Institute of Science and Technology, Japan, 2UCLA, USA

Leukocyte Immunodepletion using an Additively-Manufactured Multi-Layer

MIECTOFTUIAIC DI@VICE ...ttt e e e e e e e e e e e e e e eeeeeee e eeeeaaaseeeeaaaeees 1260

Chia-Heng Chu, Ruxiu Liu, Tevhide Ozkaya Ahmadov, A. Fatih Sarioglu
Georgia Institute of Technology, USA

Fabrication of Polymer Nano-in-Micropore Membranes for the Isolation of White

BLOOG CEIIS ..o e e e e et e ettt et e e e aeeeeeseeeeeeeeeeeaeaaaa i asaaaeseeeeaeenees 1263

J.A. Hernandez-Castro'>’, K. Li’, J. Daoud?, D. Juncker'”?, T. Veres"?
McGill University, Canada, “National Research Council of Canada, Canada,
3McGill University and Génome Québec Innovation Centre

Convolutional Neural Network based Processing of Code-Multiplexed Coulter Signals
Ningquan Wang, Ruxiu Liu, A. Fatih Sarioglu
Georgia Institute of Technology, USA

Sequential Sorting Approach to Isolate Rare Cells from Whole Blood .........................o........ 1270

Wei-Feng Fang, Hui-Min Yu, Hong-Ling Wang, Andy Liou
MiCareo Taiwan Co., Ltd., Taiwan



W105e

W106e

Stratifying Pancreatic Tumorigenicity by Label-Free Quantification of

Mitochondrial PRenotYPe ..........ccoooiiiiie et 1274
John McGrath, John Moore, Jennifer Kashatus, Sara Adair, Todd Bauer,

David F. Kashatus, Nathan S. Swami

University of Virginia, USA

Automated Reflow System Controlled by Reverse Rotation of a Rotating Stage for

Single Cell TraAPPIME .....oooviiiiiieee ettt et te et e e et e et e st e e sateesateesseeeneean 1276
Wilfred V. Espulgar, Masato Saito, Eiichi Tamiya

Osaka University, Japan

0S - Cells, Organisms, and Organs on Chip
5.02 - Circulating Tumor Cells

M107e

M108e

T108e

T109e

T110e

W107e

W108e

A Microfluidic Platform Integrated with Field-Effect Transistors Capable of

Trapping and Detection of Circulating Tumor Cells ..............ccooooiiiiiiiiiii e, 1278
Yi-Hong Chen, Anil Kumar Pulikkathodi, Anirban Sinha, Yu-Lin Wang, Gwo-Bin Lee

National Tsing Hua University, Taiwan

Integration of Lateral Filter Arrays with Antibodies for Isolation of Circulating

TUMOE CElIS ...ttt ettt et e et e e bt e e bt e enteeeateesateesseeeneean 1281
Kangfu Chen, Jacob Amontree, Z. Hugh Fan

University of Florida, USA

Powder Blasted Glass Microsystems for Immuno-Capture of CTCs ............ccoceviiviniinnnenn. 1285
Jifi Smejkal, Petr Aubrecht, Alena Semeradtova, Marcel Stofik, Jan Maly
Jan Evangelista Purkyne University, Czech Republic

Bioinspired Engineering of Multivalent Aptamer- Functionalized Nanointerface to

Enhance Capture and Release of Circulating Tumor Cells ....................ccociiiiiiiiniinn. 1287
Yanling Song', Yuanzhi Shi’, Zhi Zhu', Chaoyong Yang®

Shanghai Jiao Tong University School of Medicine, China, >Xiamen University, China

Oncogene Mutation Analysis of Circulating Tumor Cells using Single-Cell

Membrane Separation and DNA Amplification ..., 1291
Daisuke Onoshima', Daiki Kuboyamal, Naoto Kihara®, Hiromasa Tanaka’,

Tetsunari Hase', Hiroshi Yukawa', Kenji Ishikawa', Hidefumi Odaka?,

Yoshinori Hasegawal, Masaru Hori', Yoshinobu Baba'

'Nagoya University, Japan, 2AGC Inc., Japan

A Novel Microfluidic System for Enrichment of Functional Circulating Tumor Cells

based on Cell Size and Invasiveness in Combination ................c....coocoiiiiiie, 1294
Jie Wang, Xianmeng Meng, Min Yu, Zhezhou Chen, Jin Fang

China Medical University, China

Microfluidic Metastasis-on-a-Chip Models for Investigation of Breast Cancer Stem

CElIS (BOUSKS) ..ttt ettt et e et e et e et e e e nse e sbe e seeesaeenseeansaesnsaessseesnseensseessennseenn 1298
Anthony Treizebre', Aude Sivery', Jeremy Duval’, Vincent Senez',

Xuefen Lebourhis’, Chann Lagadec

'University of Valenciennes, France, “University of Lille, France



05 - Cells, Organisms, and Organs on Chip
5.03 - Single Cell Analysis

M109¢ A Constriction Channel based Microfluidic Flow Cytometry Capable of Quantifying
Copy Numbers of Specific Intracellular Proteins .................ccccooeviiiiiiiinniie e, 1301
B. Fan, L. Liu, D. Chen, S. Cao, D. Men, J. Wang, J. Chen
Chinese Academy of Sciences, China

M110e  Fast Antimicrobial Susceptibility Test based on Hydrodynamic Trapping of
T 11T L 3 T ) o TSR PRR 1304
Giampaolo Pitruzzello’, Stephen Thorpel, Steven Johnson', Adrian Evans?,
Hermes Gadélhal, Thomas F. Krauss'
YUniversity of York, UK, ?York General Hospital, UK

Millle Electronic Cell Analyzer for High throughput Microfluidic Mechanophenotyping ............. 1308
Norh Asmare, A.K.M. Arifuzzman, Mert Boya, Ningquan Wang, Ruxiu Liu,
Chia-Heng Chu, A. Fatih Sarioglu
Georgia I nstitute of Technology, USA

M112e  Femtoliter Droplet Confinement of Pneumococcus: Improvement in Genetic
Transformation Efficiency of Pneumococcus in Droplets ..............coccooiiiiiniiiniiniiiiceen. 1311
Trinh Lam, Martin D. Brennan, Donald A. Morrison, David T. Eddington
University of Illinois at Chicago, USA

M113e  6353D Microstructures to Realize Single Cell Culture on Digital Microfluidic Chip
for Precise MEdICINe ...........cccoiiiiiiiiiiiiiiiee ettt et e st e s st e e eatee e ennbeeenneeas 1315
Jiao Zhai', Yunyi Li', Cheng Dongl, Haoran Li', Yanwei Jia', Pui-in Makl, Rui P. Martins'?
'University of Macau, China, ?Universidade de Lisboa, Portugal

M114e  On-Chip Single Cell Drug Uptake Tracking using Microfluidic Traps and
Raman MICTOSPECLIOSCOPY ......ooouvreiuiieiieeiieeieeeieeeteeetteeeteeteeeeeesseesseeessseaseesnseesnseessseessseenseens 1318
Julia Gala de Pablo', David R. Chisholm>>, Sally A. Peyman', John M. Girkin®,
Carrie A. Ambler”’, Andrew Whiting’”, Stephen D. Evans'
'University of Leeds, UK, “LightOx Limited, UK, ®Durham University, UK

M115e  Microfluidic Single Cell Level Profiling of T Cell Responses when Paired with
Synergistically Matured Dendritic Cells with Selective TLR Agonists ..................cccoeceenee. 1322
Ayan Chatterjee, Tapas K. Maiti, Tarun K. Bhattacharyya
Indian Institute of Technology Kharagpur, India

Ml116e  High-Efficient Microfluidic Chip for Multiple Receptor Profile Analysis of Single
Immune Cells through Centrifugation ...................cooiiiiii e 1326
Chen Zhu, W.V. Espulgar, M. Saito, H. Takamatsu, H. Takamatsu, S. Koyama,
A. Kumanogoh, E. Tamiya
Osaka University, Japan

M117e A Microfluidic Platform for Single Cell Fluorometric Granzyme B Measurement for
Granule Mediated Apoptosis Profiling ..............c.occcooiiiiiiiiii e 1330
Jonathan Briones', Wilfred Espulgarl, Hiroyuki Yoshikawa', Masato Saito'?,
Hyota Takamatsu', Shohei Koyama', Eiichi Tamiya'
'Osaka University, Japan, 2Al ST PhotoBIO-OI L, Japan



T11le

T112e

T114e

T115e

T116e

T117e

T118e

T119e

W109e

W110e

Measuring Thermal Behavior of a Single Cell by using a Micro Single-Sided

Transient Hot Rectangle Method ................cccooiiiiii e

Yoshiyuki Takashima, Takashi Katayama, Kaoru Uesugi, Keisuke Morishima
Osaka University, Japan

Spatial Dissection of Biosamples using Si Blade Array Device ...........ccccccovviiiiiiiiiiinninnnns.

Taro Shiomi', Mamoru Hirafujiz, Hiroki Ishiduka', Hidekuni Takao',
Fusao Shimokawa', Kyohei Terao'
'Kagawa University, Japan, 2YODAKA Co., Ltd., Japan

Overcoming Limitations in Cell Size Estimation using Electrical

Impedance SPeCLIOSCOPY .....cocoiiiiiiiieeieee ettt et e et e et e e st eesee e st e esee e neeeseeenneas

R.S. Kotesa, T. Dutt, P. Sen
Indian Institute of Science, India

Development of Microfluidic Device for Determination of Specific T Cell Interacting

with Antigen Presenting Cell (APC) ........cooiiiiiiiie st

Hiroki Ide', Wilfred Villariza Espulgarl, Masato Saito'?, Taiki Aoshi', Eiichi Tamiya1
'Osaka University, Japan, Al ST PhotoBIO-OIL, Japan

Dielecrophoresis based Characterization of LEA Protein .................c.ccoccoiiiiiniiniinnnnen.

Mohamed Z. Rashed, Clinton J. Belott, Michael A. Menze, Stuart J. Williams
University of Louisville, USA

Single Bacteria Detection on a Piece of Micro/Nanochannels Membrane ..........................

Xingyu Lin, Xiao Huang, Yanzhe Zhu, Michael R. Hoffmann
California I nstitute of Technology, USA

Hydrodynamic Stretching of Single Cells for High-Throughput Vector-Free

Intracellular Delivery of Macromolecules ................cocccooiiiiiiiiiiiiiiieiee e

Yanxiang Deng'?, Megan Kizer', Xing Wang', Aram J. Chung'?
'Renssalaer Polytechnic Ingtitute, USA, ?Yale University, USA, *Korea University, Republic of Korea

Ultrahigh-Throughput Single Cell miRNA Screening via Continuous

FIOW MICEOITUIAICS ....vvvveeeeeeieieeeeeeeeeeeeeeeeeeee ettt ettt s e e e e e e e e e eeeeteeease e s eeeeeas

Song Guo', Weikang Nicholas Lin', Guoyun Sun', Dinh-Tuan Phan', Chia-Hung Chen"**
"National University of Sngapore, Singapore, Biomedical Institute for Global Health Research
and Technology, Singapore, *Singapore Institute for Neurotechnology, Singapore

High-Throughput Plasmonic Single Cell Immunoassay ............ccccoccooveniininncnninicneenens

Shih-Chung Wei', Myat Noe Hsu?, Wei-Chuan Shih®, Chia-Hung Chen"**
!Biomedical Institute for Global Health Research and Technology, Singapore, “National
University of Singapore, Singapore, *University of Houston, USA, “Singapore I nstitute for
Neurotechnology, Singapore

3D Massively Parallel High throughput Single Cell Electroporation ................................

Tuhin S. Santra"z, Moeto Nagaiz, Ting-H. Wuz, Daniel L. Clemensz, Bai-Y. Leez,
Ximiao Wen?, Alexander N. Patananan’, Michael A. Teitell?, Pei-Y. Chiou®
!ndian Institute of Technology Madras, India, 2UCLA, USA



Willle

Will12e

Wi113e

Will4e

W115e

Will16e

Wi117e

W118e

Development of a Microfluidic Platform Enabling the High-Throughput

Quantification of Single-Cell Cytoplasmic ViSCOSIty ............ccccooiiiiiiiiiiiiiiieeeeee, 1364
K. Wang'?, X.H. Sun*, Y. Zhang'?, Y.C. Wei', D.Y. Chen'?, H.A. Wu*, R. Long’,

J.B. Wang'?, J. Chen'?

Chinese Academy of Sciences, China, University of Chinese Academy of Sciences, China,

3University of Colorado, USA, *University of Science and Technology of China, China

A Microfluidic Chip Combining Optical Stretcher and Electro-Rotation for

Measuring Cellular Mechanical and Electrical Properties ...................ccoocoiiiiiiiiiiinnee. 1367
Liang Huang, Fei Liang, Peng Zhao, Yongxiang Feng, Weihua He, Wenhui Wang

Tsinghua University, China

Single-Cell Electro-Phenotyping to Determine Antibiotic Susceptibility at Minimum
Inhibitory Concentrations ............c..ccooiiiiiiiiiiiiiie ettt ettt st 1371
John A. Moore, Ali Rohani, Yi-Hsuan Su, Cirle A. Warren, Nathan S. Swami

University of Virginia, USA

Tuning the Surface Interactions between Single Cells and an OSTE+ Microwell

Array for Enhanced Optical Tweezers Manipulation ...............cccccoooiiiiiiiiiniiinninniceee. 1373
Jolien Breukers, Caroline Struyfs, Deborah Decrop, Dries Kil, Karin Thevissen,

Bruno Cammue, Bob Puers, Jeroen Lammertyn

KU Leuven, Belgium

Fluorescence Image Morphology Activated Cell Sorting (FIMACS) ........cccocoiiiiiiiinnieen. 1376
Dean F. Crawford, Graeme Whyte
Heriot Watt University, UK

Impedance Measurements of IGE-Mediated Single Basophils for Allergic Reaction

in a Microelectrode Device .................cocoiiiiiiiiiiiiiii e 1380
Che-Wei Chang, Chia-Che Wu, Jerry M. Chen

National Chung Hsing University, Taiwan

Electrical Quantitative Assessment of Dielectrophoretic Focusing in a Microchannel ........... 1384
Riccardo Reale', Adele De Ninno', Luca Businaro’, Paolo Bisegnal, Federica Caselli'
"University of Rome Tor Vergata, Italy, ?Italian National Research Council, Italy

Modeling and Experimental Study of Red Blood Cell Characterization in a
Coplanar-Electrode Microfluidic Impedance Chip .............ccccovviiiiiiiiiiniiiiieeee e, 1387
Federica Caselli', Riccardo Reale', Adele De Ninno', Luca Businaro?, Paolo Bisegna1

YUniversity of Rome Tor Vergata, Italy, ltalian National Research Council, Italy

05 - Cells, Organisms, and Organs on Chip
5.04 - Liposomes / Vesicles Analysis and Manipulation

M118e

M119e

Towards Artificial Cells: Electrofusion of Lipid Vesicles On-Chip ..............ccccovviiiniinnnnn. 1390
Yannick R.F. Schmid, Petra S. Dittrich
ETH Zirich, Switzerland

Integrated Microfluidic System Ultilizing Stirring Enhanced Filtration and

Immuncapture for Enriching Circulating Extracellular Vesicles from Whole Blood .......... 1393
Yi-Sin Chen, Chihchen Chen, Gwo-Bin Lee

National Tsing Hua University, Taiwan



M120e

T121e

T122e

T123e

T124e

W119e

W120e

Wi2le

W122e

Microfluidic Size-Based Separation, Enrichment and Analysis of Vesicles ........................... 1397
André Kling, Ariane Stucki, Petra Juskova, Petra S. Dittrich
ETH Zurich, Switzerland

Sealing of 3D Freestanding Lipid Bilayer Generated on SU-8 Microwell Arrays ................. 1401
Dong-Hyun Kang'?, Won Bae Han', Yong-Jun Kim?, Tae Song Kim'
Korea Institute of Science and Technology, Republic of Korea, 2Yonsei University, Republic of Korea

A Post-Treatment Methodology for Precise Size Control of Lipid Nanoparticles by

Stepwise and Rapid Ethanol Dilution ..................ccoooiiiiiiiiiii e 1404
Niko Kimura', Masatoshi Maeki', Nana Okabe', Yusuke Sato', Akihiko Ishida’,

Hirofumi Tani', Hideyoshi Harashima', Manabu Tokeshi'?

"Hokkaido University, Japan, 2Nagoya University, Japan

Liposome Deformation using a Transmembrane Peptide ..................cccoooeiiiiniiiinniininienes 1406
Kayano Izumi, Naoki Saigo, Ryuji Kawano
Tokyo University of Agriculture and Technology, Japan

Exosome Isolation Toward Cancer Diagnosis using Glass Filter with

NANOPOTOUS STIUCTUIC ...co..ooiiiiiiiiiiiiiiee ettt ettt e sat e sbt e sbte et e sabeesabeesateesbaeebeean 1409
Keita Aoki', Hiroshi Yukawa', Daisuke Onoshima’, Shuji Yamazaki’,

Naoto Kihara®, Ryohei Koguchi’, Kumiko Takahashi’, Hidefumi Odaka’,

Kenji Ishikawa', Masaru Hori', Yoshinobu Baba'

'Nagoya University, Japan, 2AGC Inc., Japan

Formation of Cell-Sized Asymmetric Lipid Vesicles with Lipid Microdomains ................... 1411
Koki Kamiya', Toshihisa Osaki'?, Shoji Takeuchi'?
Kanagawa Institute of Industrial Science and Technology, Japan, The University of Tokyo, Japan

Rapid Detection and Trapping of Extracellular Vesicles by Electrokinetic

Preconcentration for Liquid BIOPSY ........ccccooviiiiiiiiiiiiii et 1413
Lucia Cheung', Sarah Sahloul', Ajymurat Orozaliev', Yong-Ak Song'’

"New York University Abu Dhabi, UAE, New York University, USA

A Microfluidic Actuator to Purify Outer Membrane Vesicles Released by

Gram-Negative Bacteria ............c.cooooiiiiiiiiiiii et 1417
Sander van den Driesche’, Mikolaj Dobielewski', Martin Oellers', Tanzir Ahmed’,

Remi Terrasse’, Roland Hemmler?, Karsten Gallz, Mathias Winterhalter3,

Richard Wagner3, Michael J. Vellekoop'

YUniversity of Bremen, Germany, ?lonovation GmbH, Germany, *Jacobs University, Germany

Production and Separation of Micrometer-Size Vesicles from Human Lymphocytes

USING MICTOROIE ATTAYS .....oooiiiiiiiiieit ettt ettt e et e et e e e e s te e et e e enseesnseesnneeneens 1421
Kazuho Sakurada, Takashi Yasuda

Kyushu I nstitute of Technology, Japan



05 - Cells, Organisms, and Organs on Chip
5.05 - Stem Cells

T125e

W123e

Spatio-Temporally Patterned Neuroectoderm Tissues Recapitulate Early Neural
Morphogenesis and Pathogenesis ...............cccccoviiiiiiiiiiiiiiieee e s 1423
Geetika Sahni’, Shu-Yung Changl, Jeremy Teo?, Mahmoud Pouladi’, Yi-Chin Toh'

*National University of Sngapore, Singapore, 2New York University Abu Dhabi, UAE,

3A*STAR, Singapore

Nuclear Transplantation between Allogeneic Cells Achieved by Fusion-Based

Topological Reconnection of the Plasma Membrane in a Microfluidic System ..................... 1425
Masahiro Okanojol’z, Kennedy O. Okey02’3, Hiroko Hanzawa', Osamu Kurosawa®*,

Hidehiro Oana’, Shizu Takeda', Masao Washizu®

*Hitachi, Ltd., Japan, “The University of Tokyo, Japan, *Kyoto University, Japan, “RIKEN, Japan

0S - Cells, Organisms, and Organs on Chip
5.06 - Cell-Culturing and Perfusion (2D & 3D)

Mil2le

M122e

M123e

M124e

M125e

M126e

Fabrication of Microchannel Network-embedding Hydrogel Sponges for 3D

Perfusion Culture of Mammalian CellS ...............ccccooiiiiiiiiiiiiiiic e 1428
Aruto Hori, Yuki Watabe, Yuya Yajima, Rie Utoh, Masumi Yamada, Minoru Seki

Chiba University, Japan

Microphysiological Platform for Live 3D High-Resolution Imaging of Multiple

Interconnected and Interacting MiCIOtISSUES .............cceiiriiiiiiiiieiiiee e eees 1431
Christian Lohasz', Paul Argastz, Martin Rausch®, Markus Wartmann®,

Jacqueline Loretan®, Olivier Frey*, Kasper Renggli', Andreas Hierlemann'

YETH Ziirich, Switzerland, *Friedrich Miescher Institute for Biomedical Research, Switzerland,

®Novartis Institutes for BioMedical Research, Switzerland, “InSphero AG, Switzerland

High-Content Nucleus based 3D Image Cytometery of Whole Multicellular

TUuMOUE SPRETOIAS .....ccevviiiiiiiiiee et e e e e e s tr e e e saraeeenereeesssreeesennas 1433
Karl Olofsson', Valentina Carannante’, Bjorn Onfelt'?, Martin Wiklund'

'K TH Royal Institute of Technology, Sweden, 2Karolinska I nstitutet, Sveden

A Stretchable 3D Cellular Microarray for Mechanobioloy Study ..............ccocccooiiiiiinninnnen. 1435
Kabilan Sakthivel, Grant Sonnenberg, Lukas Stracovsky, Mark Verhalle, Andrew Reed,

Homayoun Najjaran, Mina Hoorfar, Keekyoung Kim

University of British Columbia, Canada

Quantifying PARPi-Resistant Subpopulations after Treatment in Co-Culture

Spheroids using Hyperspectral Imaging ................ccccccooviiiiiiiiiiiciec e 1439
Amélie St-Georges-Robillard1’2’3, Maxime Cahuzac®, Alexandre Sauriol*’,

Benjamin Péant’’, Anne-Marie Mes-Masson™, Frédéric Leblond'?, Thomas Gervais"*?

Ecole Polytechnique de Montréal, Canada, “Université de Montréal, Canada,

®Institut du cancer de Montreal, Canada

Wrapping of Linear Cell Assemblies with Tubular Collagen Membranes using

Multilayered Microfluidic Devices .............ccoocviiiiiiiiiiiiiieicc e eree e 1442
Kotone Saeki, Masumi Yamada, Sakiko Enomoto, Yuya Yajima, Rie Utoh, Minoru Seki

Chiba University, Japan



M127e

M128e

M129e

M130e

T126e

T127e

T128e

T129e

T130e

T131e

Hydrogel Culture Dish Integrated with Organic Electrodes for Efficient Stimulation

of hiPSC-Derived CardiomyOCytes ............ccccieiiiiiiiiiieiiee ettt eeee s
Kensuke Sumomozawa, Kuniaki Nagamine, Hiroyuki Kai, Shotaro Yoshida,

Hirokazu Kaji, Matsuhiko Nishizawa

Tohoku University, Japan

A Highly Parallel Microbioreactors for Cell Line Development based on a

Microtiter Plate with Functional Microfluidic Lid ...............cccooiviiiiiiiieeee e,
C.-H. Tsai'?, D.-H. Kuan?, S. Zimmermann', J. Schoendube’, A. Gross®,

R. Zengerlel"', P. Koltay"4

Albert-Ludwigs-Universitét Freiburg, Germany, National Taiwan University, Taiwan, >cytena

GmbH, Germany, *“Hahn-Schickar d-Gesellschaft fiir angewandte Forschung e.V., Germany

A Microfluidic System to Evaluate the Effectiveness of New-Generation Drugs in
Combination Therapy on Ovarian Cancer ...............ccccoovviiieviiieeriiee et eeeee e seree e
Magdalena Bulka', Urszula Bazylinskaz, Elzbieta Jastrzebska', Michal Chudyl,

Artur Dybko', Kazimiera A. Wilk’, Zbigniew Brzozka'

"Warsaw University of Technology, Poland, 2Wroclaw University of Technology, Poland

Ultra-Stable and Ultra-Fast Fabrication of Microwells using Laser Ablation in

Plane PS for the Formation of Size-Controlled Hepatic Tumor Spheroids ...........................
Kuang-Wei Wu, Zi-Ting Huang, Chiao-Yi Chiu, Ting-Yuan Tu

National Cheng Kung University, Taiwan

Compatibility of Droplet Systems with Antibiotic Susceptibility Testing ..............................
Artur Ruszczak', Ott Scheler'?, Pawel Jankowski', Michal Horka', Ladislav Derzsi',

David Wareham®, Piotr Garstecki'

Polish Academy of Sciences, Poland, University of Tartu, Estonia,

*Queen Mary University of London, UK

Mechanistically Modulated Cardiomyocyte Alignment .................cccccoeviiiiiiiieiiniiieeeeee e
Carina J. Lee, William J. Agnew, William C. Tang
University of California, Irvine, USA

Encapsulating Cancer Cells in Fibrin Microgels for Tissue Engineering Applications ..........
Elisa M. Wasson"*, Melinda G. Simon*, Monica L. Moya",

Rafael V. Davalos'”, Elizabeth K. Wheeler*

irginia Polytechnic Institute and State University, USA, “San Jose State University, USA,
Svirginia-Tech Wake Forest University, USA, “Lawrence Livermore National Laboratory, USA

Cell Proliferation on Common 3D Printing Materials used in Stereolithographic
Patterning of Microfluidic Devices ............coocooeiiiiiiiiiii e
Kati Piironen, Piivi Jirvinen, Markus Haapala, Tiina Sikanen

University of Helsinki, Finland

Photolithography-Free Tumor-on-a-Chip to Study Nanoparticle Extravasation .................
Yuki Ichikawa, Tomomi Hayashi, Naoki Sasaki
Toyo University, Japan

Enhancement of iPSC-Derived Hepatocyte Function through 3D Culture using Cell

Fiber TeChIIQUE .........cccooiiiie ettt et e et e et e e beesnseesnneeneeas
Shogo Nagata, Fumisato Ozawa, Shoji Takeuchi

The University of Tokyo, Japan



T132e

W124e

W125e

W126e

W127e

W128e

W129e

W130e

Wi13le

Custom Microfluidic Printhead for 3D Bioprinting of Bi- and Tri-Layered Hollow

Microchannels DN GEIS .......cooooiiiiiiiiiiiiieeeeeeeeee e e e e e e e e e e ee et et eeeeeees

Rana Attalla, Erin Puersten, Nidhi Jain, P. Ravi Selvaganapathy
McMaster University, Canada

Mechanical Stress Induced Astaxanthin Production on a Chip ...................ccocooi.

Junyi Yao', Sangil Han?, Hyun Soo Kim’, Younghak Cho*, Yoon-E Choi’, Jaewon Park’
Southern University of Science and Technology, China, Korea University, Republic of Korea,
®Korea Institute of Machinery & Materials, Republic of Korea, “Seoul National University of
Science and Technology, Republic of Korea

Formation of Coaxial Hierarchical-Layered Cell-Laden Fiber .................c.ccccccoene..

Yuya Morimoto', Mahiro Kiyosawa', Midori Kato-Negishi’, Shoji Takeuchi'
The University of Tokyo, Japan, “Musashino University, Japan

Paper based Microarrays for 3D Tumor Spheroid Modeling .................ccoccooiinnnnnnen.

Roaa Alnemari', Pavithra Sukumar', Muhammedin Deliorman', Mohammad A. Qasaimeh'?
"New York University Abu Dhabi, UAE, New York University, USA

A 3D Perfusable Device to Evaluate Dynamic Islet Functions ..................cccccooevieennnnn.

Fumisato Ozawa, Jun Sawayama, Shoji Takeuchi
The University of Tokyo, Japan

Analysis of Protein Expression of Cells Cultured in a Folding Paper Culture System
Yu-Chen Ho'?, Kin Fong Lei*?, Yun-Ju Chuang'

Ming Chuan University, Taiwan, “Chang Gung University, Taiwan,

¥Chang Gung Memorial Hospital, Taiwan

Liquid Marble with Embedded Hydrogel: A Versatile Microbioreactor for Cell

Biology APPLCAtiONS .........cooiiiiiiiii e

Raja Vadivelu, Navid Kashaninejadand, Nam-Trung Nguyen
Griffith University, Australia

Wireless Optical Microscope on Disc for Cell Culture Monitoring ................cc.ccoen.....

Edwin En-Te Hwu', Laura Serioli', Giaele Severini'?, Janus Anders Juul Haagensenl,
Sriram Thoppe Rajendran', Kinga Zér', Anja Boisen'
Technical University of Denmark, Denmark, ?Politecnico di Torino, Italy

A Microfluidic Approach for Characterizing Biofilm Growth by Microwave-Based

Electrical Impedance SPeCtrOSCOPY .......ccccveveiiiiiiiiiieiiieeerieeeerreeestreeerreeeeereeesrseeesereeens

Sonke Schmidt', Julia Bruchmann?, Christiane Richter’, Martin Schiifiler', Rolf Jakobyl,
Thomas Schwartz’, Bastian E. Rapp*
Technische Universitat Darmstadt, Germany, ?Karlsruhe Institute of Technology, Germany

0S - Cells, Organisms, and Organs on Chip
5.07 - Inter- and Intra-Cellular Signaling, Cell Migration

M131e

Separating Cell Subpopulations in 3-Dimensional Invasion Assays on Digital

Microfluidics for Gene Expression Analysis ..........cccccccoiiiiiniiiiiniiiiinieiecceeeeieen

Bingyu B. Li, Shuailong Zhang, Erica Y. Scott, M. Dean Chamberlain, Aaron R. Wheeler
University of Toronto, Canada



M132e

M134e

T133e

T134e

T135e

T136e

W132e

W133e

W134e

Reduced Adherable Area of Nanotopographic Surfaces Regulates Cell Migration

through the Reduction of Focal Adhesion ... 1507
Hyung Woo Kim, Jiwon Lim, Andrew Choi, Dong Sung Kim

POSTECH, Republic of Korea

Chips-on-a-Plate System as a Cellular Migration Monitoring Model of Intestinal
Follicle-Associated Epithelium ................ccccoooiiiiiiiiiii e 1511
Young Lee, Soo Jee Kim, Je-Kyun Park

KAIST, Republic of Korea

Determining Mechanical Stimulation Responses of Primary Cilia with an Integrated
Microfluidics Platform ..ottt 1513
Sheng-Han Chu', Li-Lun Lo, Richard Lee Lai', T. Tony Yangz,

Jung-Chi Liao’, Nien-Tsu Huang'

"National Taiwan University, Taiwan, 2Academia Sinica, Taiwan

Cancer Stem Cell Migration in an Oxygen Gradient Characterized using a

MicCrofluidic DEVICE ........cooiiiiiiiiiiiii ettt ettt et esbaeebee s 1517
Jelle J.F. Sleeboom', Cecilia M. Sahlgren'?, Jaap M.J. den Toonder’

'Eindhoven University of Technology, The Netherlands, >Abo Akademi University, Finland

Differential Binary Haptotaxis Choice Assays of Myoblasts on Alternating Nanodot

ATTays Of Netrin-1 ..ottt et e et e et e e teesnteeeneeeneeas 1521
Mecolisi Dlamini, Timothy E. Kennedy, David Juncker

McGill University, Canada

A Dual-Membrane Microfluidic Device for Cell Migration Assay ............cccccocvvvvriieennneennns 1525
Marika Sugimoto, Fuka Nagatomi, Naoki Sasaki
Toyo University, Japan

Study Effects of Hypoxia-Inducible Factor (HIF) Inhibitor on Endothelial Cell

Migration under Oxygen Gradients using Microfluidic Wound Healing Assay ................... 1527
Hsiu-Chen Shih, Tse-Ang Lee, Hsiao-Mei Wu, Ping-Liang Ko, Yi-Chung Tung

Academia Snica, Taiwan

Effects of Hypoxia on Epithelial Cancer Cell Motility on

Topography-Based MiCroSySteIS .............cocoiiiiiiiiiiiiieiiieie ettt ettt saee e 1530
Keiichiro Kushiro', Akihide Ryoz, Madoka Takai'

The University of Tokyo, Japan, “Yokohama City University, Japan

Cigarette Smoke Extract Enhances the Invasion of Lung Cancer Cells Co-Cultured

with Fibroblasts in 3D Cellular Spheroids .............cccocooiiriiiiiiiiiii e 1533
Huei-Jyuan Pan', Hsin-Han Hou?, Yun-Ching Hung3, Wei-Yu Liao’,

Chong-Jen Yu?, Chau-Hwang Lee'”?

!Academia Sinica, Taiwan, “National Taiwan University Hospital, Taiwan,

®National Yang-Ming University, Taiwan



05 - Cells, Organisms, and Organs on Chip
5.08 - Organisms on Chip (c. Elegans, Zebrafish, Arabidopsis, etc.)

M135e

M136e

T137e

T138e

W136e

W137e

W138e

Automated Microfluidic-Based Platform for Longitudinal Healthspan Tracking of
Caenorhabditis EICGANS .............c.ccoooiiiiiiiii et e e eere e e esnreeesneas 1536
Kim Le, Yongmin Cho, Mei Zhan, Dhaval Patel, Hang Lu

Georgia I nstitute of Technology, USA

An In Vivo Microfluidic Method for Study of Bacterial Digestion inside

C. Elegans ROUNAWOITIIS ..........ccccoiiiiiiiiiiiieiiiieeeieeeeiieeeeiteesiteeessteesssseeessseesssseeesssseesssseessssees 1540
V. Viri, M. Cornaglia, M.A.M. Gijs

EPFL, Switzerland

Slow-Down of Huntington’s Disease Progression in a Caenorhabditis Elegans Worm

Model by Decreasing Bacterial Food Supply On-Chip ..........cccccooiiiiiiiiiiiiiieeiee s 1543
H.B. Atakan, M. Cornaglia, L. Mouchiroud, J. Auwerx, M.A.M. Gijs

EPFL, Switzerland

In-Vivo Cardiovascular Screening Model using a Microfluidic Device for Localized
Microinjection into Intact Drosophila Melanogaster Larval Heart Tube ............................. 1546
Alireza Zabihihesari, Tanveer Akbar, Arthur J. Hilliker, Pouya Rezai

York University, Canada

Assessment of Bioenergetic Health Index of a Single Zebrafish Embryo under the

Influence of an Antibacterial Agent via Real-Time Monitoring of Oxygen

Consumption Rates in a Microfluidic Device ..............ccoocviiviiiiiiiiiiicce e, 1550
Yao-Te Hsu, Shih-Hao Huang

National Taiwan Ocean University, Taiwan

Neurotoxin-Induced Impairment and Neuroprotective-Based Recovery of

Electrotactic Locomotion in Zebrafish Larvae as a Model for Neurobehavioral

Studies in Parkinson’s DISEASE ..............cccouviiiiiiiiiiiiiieeeee e e 1553
Arezoo Khalili, Khaled Youssef, Georg Zoidl, Pouya Rezai

York University, Canada

A Single Pressure Pulse-Actuated 3D-Printed Microfluidic Tip for High throughput
Dispensing of C. Elegans WOTTIS ..........ccoccooiiiiiiiiiiiiiiie ettt ettt 1557
Nandita Chaturvedi', Navajit S. Baban'?, Samuel O. Sofela'?, Ajymurat Orozaliev',

Nikolas Giakoumidis', Jongmin Kim', Kristin C. Gunsalus'?, Yong-Ak Song"*

"New York University Abu Dhabi, UAE, 2New York University, USA

0S - Cells, Organisms, and Organs on Chip
5.09 - Organs on Chip

M137e

Microfluidic Bioprinter for In-Situ Formation of Engineered Skin Grafts for Burn

Wound TreatmEnt ..........cc.ooiiiiiiiiiii ettt e et e ettt e s bt e e s ateeesbeeeesabeeesabeeeenane 1560
Richard Cheng', Gertraud Eylert', Sijin He', Jean-Michel Gariepy', Navid Hakimi',

Marc Jeschke'?, Axel Guenther'

u niversity of Toronto, Canada, 2Sunnybrook Research Institute, Canada



M138e

M139e

M140e

Mil4le

M142e

M143e

M144e

M145e

M146e

M147e

SBD Fat Fiber on a Chip ........cccooiiiiiiiiii ettt st e s tae e s snree e ssreeeenes 1564

AKkiyo Yokomizo, Yuya Morimoto, Shoji Takeuchi
The University of Tokyo, Japan

Angiogenesis Induced by Low Oxygen Tension in a Vascularized Tissue-on-Chip Device ......... 1566
Da Zhao', Tao Yue', Duc T.T. Phan', Xiaolin Wangz,

Christopher C.W. Hughes', Abraham P. Lee'

YUniversity of California, Irvine, USA, Shanghai Jiao Tong University, China

A 3D Biomimetic Lung-on-a-Chip Model to Probe PM2.5 Induced Pulmonary Injury ......... 1569
Cong Xu, Min Zhang, Lei Jiang, Jianhua Qin
Chinese Academy of Sciences, China

Recapitulation of Rat Hepatocellular Function Forming Oxygen Gradient in a

Microfluidic Cell Culture DeVICE .............cceevviiiiiiiiiieiieeieeeee e sre e ere e sre e sereeeenes 1573
Satomi Matsumoto', Eric Leclerc’, Astia Rizki Safitri', Mathieu Danoyl,

Toshiro Maekawa', Haruyuki Kinoshita', Marie Shinohara', Kikuo Komori',

Yasuyuki Sakai', Teruo Fujii'

The University of Tokyo, Japan, LIMMSCNRS 1S, Japan

Microfludic Model of the Outer Blood-Retina-Barrier ..............ccccooovvviiiiiiiiiiiiiiieiieeeeeeeeeine 1575
Li-Jiun Chen, Shun Ito, Nobuhiro Nagai, Toshiaki Abe, Hirokazu Kaji
Tohoku University, Japan

Exploring Physical Determinants of Premetastatic Niche with Organotypic
Metastasis-0n-a-CRIP ..........cccooiiiiiiiiiii e e e sre e s e e s tbe e e e re e e e nreeeennes 1579
Chun-Wei Lee', Hsueh-Yao Chu', Ming-Hsuan Chiu', Yin-Ju Chen?,

Long-Sheng Lu’, Fan-Gang Tseng'”

"National Tsing Hua University, Taiwan, Taipei Medical University Hospital, Taiwan,

Academia Sinica, Taiwan

A Microfluidic Platform for Developing a Vascularized Microtissue based on

Filtration and Reabsorption ProcCess .............cccviieiiiiriiiiiiniiie e eeeeee e seree e 1582
Wen-Chih Yang, Tung-Han Wu, Yu-Hsiang Hsu

National Taiwan University, Taiwan

A Micro Device Array for Mechanical Stimulation and Contractility Measurement

Of hiPSC-CardiomyOCYLeS .........c.cooviiiiiiiiiiiiiieeeiee ettt ste e st e e st e s sateeesabeessasreesnnnees 1586
Wenkun Dou', Li Wangl, Manpreet Malhi, Zhensong Xu', Haijiao Liu', Julia Plakhotnik?,

Jason T. Maynesz, Yu Sun'

YUniversity of Toronto, Canada, 2Hospital for Sick Children, Canada

High-Throughput Platform for Rapid TEER Measurement of Organ-on-a-Chip

Endothelial and Epithelial Tubules ...............ccooccoiiiiiii e 1589
A. Nicolas'?, H. Lanz', S.J. Trietsch', T. Hankemeier?, J. Joore', P. Vulto'

"Mimetas B.V., The Netherlands, ?Leiden University, The Netherlands

A Physiological Gut on Chip Replicating Small Intestine Complexity ..............cccceeinnienne 1593
Marine Verhulsel', Anthony Simon', Davide Ferraro', Lauriane Gérémie', Denis Krdnijal,

Laurence Talini’, Jean-Louis Viovyl, Stéphanie Descroix’, Danijela Matic Vignjevicl

Y nstitut Curie, France, 2Sorbonne-Universités, France



T139e

T140e

T141e

T142e

T143e

T144e

T145e

T147e

T148e

T149e

T150e

Placental Barrier-on-a-Chip: Modeling Placental Inflammatory Responses to

Bacterial INfection ...............oooiiiiiii et 1595
Yujuan Zhu', Fangchao Yin', Hui Wang', Li Wang', Jingli Yuan?, Jianhua Qin'

Chinese Academy of Sciences, China, Dalian University of Technology, China

Construction of a Multi-Organ Chip based on Microfluidic Droplet Chain Technique ......... 1598
Chao-Yu Chen, Yan Ma, Jian-Zhang Pan, Qun Fang
Zhegjiang University, China

Evaluation of Brain-Blood Barrier Permeable Peptide using Microfluidic

Reconstituted BBB IModel ..ot 1601
Bohye Chung, Jaehoon Kim, Hyunho Kim, Hyun Jeong Oh, Seok Chung

Korea University, Republic of Korea

Multitube Biomimetic System for the Study of Intertubular Cross-Talks in Chronic

ReNAL DIESEASES ......ooouiiiiiiiiiieiiee ettt ettt e st e sbt e e bt e et e st e e ateesaaeebee s 1604
Sarah Myram'?, Bastien Venzac'?, Sylvie Coscoy’, Stéphanie Descroix’

YUniviversity UPMC Paris Sorbonne, France, PSL Research University, France

A Microfluidic Culture Model Capable of Maintaining Ex Vivo Thyroid
Carcinoma SPECIIMEIIS ...........coooiuiiiiiiieiiiiee ettt e ettt e etteeeebeeeeabeessteeeesssaeessseesssseeessssaesssseesnnsees 1607

Andrew Riley’, Vicky Green', James England’, John Greenman'
"University of Hull, UK, ?Hull and East Yorkshire Hospitals NHS Trust, UK

Hyaluronic Acid Alters the Tumor Angiogenesis Phenotype of CXCL12 Treated

MiCrovesSel ANALOZUES ..........c.cooiiiiiiiiiiieiiiie ettt ettt e ettt e e e bte e e rbeeesateeesbeeessaseeesseeeennns 1611
Chia-Wen Chang, Alex Seibel, Jonathan W. Song

The Ohio Sate University, USA

A Microfluidic Electrochemical Assay for the On-Chip Measurement of

Endothelial Permeability ................cccooiiiiiiiiiii e 1614
Jeremy Wong'?, Craig A. Simmons"*

University of Toronto, Canada, Ted Rogers Centre for Heart Research, Canada

Reconstitution of an Epithelial-Endothelial Bilayer by the Micromesh Culture

Technique Employing an Artificial Matrigel Basement Membrane ................c...ccooccooninen. 1617
Kennedy O. Okeyol, Kai Yamada®, Osamu Kurosawa®, Hidehiro Oana®, Masao Washizu®

Kyoto University, Japan, “The University of Tokyo, Japan, *RIKEN, Japan

Enhancing Nanomedicine Penetration in Tumor-on-a-Chip Models using
Ultrasound-Mediated Microbubble Activation ................ccocccoiviiiiiiiiiieee, 1620
A.M. Bokkers', J.-B. Blondé', I. Lentacker?, M. Versluis', G. Lajoiniel, S. Le Gac'

*University of Twente, The Netherlands, ’Ghent University, Belgium

Stretchable Micropatterned Membrane Integrated in Microfluidic Devices for

Pulmonary Artery Smooth Muscle Cell Culture .............ccoccooviiniiiiiiiniiiceceeeeeeen 1622
Kae Sato', Yuka Misawa’, Kyojiro Morikawa’, Kazuma Mawatari’, Takehiko Kitamori’

1Japan Women's University, Japan, “The University of Tokyo, Japan

Development of a Microfluidic-Based Model of a Human Prostate Gland ............................ 1625
Linan Jiang, Fernando Ivich, Meagan Tran, Sander B. Frank, Cindy K. Miranti, Yitshak Zohar
University of Arizona, USA



W139e

W140e

Wil4le

Wi42e

W143e

W144e

W145e

W146e

W147e

W148e

Directional On-Chip Control of Culture Conditions and Metabolic Monitoring of

Tumor Organoids in Personalized Chemotherapy ...............coccoiiiiiiiiiiiiie e, 1628
Andreas Weltin', Johannes Dornhof’, Julia Marzioch', Jochen Kieningerl,

Jochen Maurerz, Gerald A. Urban'

Albert-Ludwigs-Universitat Freiburg, Germany, “University Hospital Aachen, Germany

A Bioinspired Human Proximal Tubule-on-a-Chip with Both Epithelial and Endothelial

Tissue Layers for Online Monitoring of Nephrotoxicity and Filtration Properties ..................... 1631
Ramin Banan Sadeghianl, Yoshiki Sahara?, Yang Liu', Toshikazu Araoka’,

Jun K. Yamashita®, Tatsuji Enoki‘, Minoru Takasato®, Ryuji Yokokawa'

Kyoto University, Japan, 2RIKEN, Japan, *CiRA, Japan, “Takara Bio Inc., Japan

Microfluidic Channel Lid for Interconnection and Cultivation of Multiple Spheroids

in the Conventional 96 Well Plate ... 1635
Chae-won Jin, Hong-soo Choi, Jin-young Kim

DGIST, Republic of Korea

Micromesh Culture Technique Enabling Cell Maturation for the use of

Organ 0N @ CRIP ....oc.oooiiiiii ettt sttt e sat e st et e sbaeebee s 1638
Osamu Kurosawa, Takeshi Hori, Nobutaka Tani, Hiroo Iwata

RIKEN, Japan

Cytotoxicity Assay using Kidney Tubule-on-a-Chip Integrated with

Trans-Epithelial Electrical Resistance Measurement System ................ccocccoeiirriieniieenieennen. 1641
Yusuke Tanaka, Hiroshi Kimura

Tokai University, Japan

Real-Time Monitoring of Biliary Transport in Precision-Cut Liver Slices ...............cc.ccc...... 1644
Maciej Grajewski, Gert I.J. Salentijn, Ruby E.H. Karsten, Peter Olinga, Elisabeth Verpoorte
University of Groningen, The Netherlands

3D Perfusable Liver-on-a-Chip Developed on a Pneumatic Pressure-Driven

Circulation Culture PIatform ...............oociiiiiiiii et 1647
T. Satoh'?, R. Nagasakil’z, S. Sugiural, A. Nagasakil, T. Kanamori'

AIST, Japan, °Sem Cell Evaluation Technology Research Association, Japan

Three-Dimensional Human Brood-Brain Barrier Model for Long-Term Analysis .............. 1650
Ai Shima, Shogo Nagata, Shoji Takeuchi
The University of Tokyo, Japan

96-Well Format-Based Microfluidic Platform and Tilting Tower System for

Multi-Tissue Experiment in a High-Throughput Manner ................cccooccoiiiiiiiiiiinnieeee. 1652
Jin-young Kim, Chae-won Jin, Hongsoo Choi

DGIST, Republic of Korea

A Plug-n-Play Hydrostatic Pressure-Driven Pump Module for High-Throughput
Organ-on-a-Chip Applications .............oooi i 1655
Jianghua Pei, Qiyue Sun, Xiaolin Wang

Shanghai Jiao Tong University, China



W149e

Breast Cancer Cells with Distinct E-Cadherin Status Exhibit Different 3-D Invasion
Behavior in a Novel Microfluidic System ...............ccoocciiiiiiiiiii e
H. Eslami Amirabadi', M. Tuerlingsl, S. SahebAli', R. Luttgel, C.C. van Donkelaar’,

J.W.M. Martensz, J.M.J. den Toonder"

'Eindhoven University of Technology, The Netherlands,

Erasmus University Medical Center, The Netherlands

0S - Cells, Organisms, and Organs on Chip
5.10 - Bioinspired, Biomimetic and Biohybrid Devices

M148e

M149e

M150e

Mi151e

T151e

T152¢

T153e

T154e

W150e

Anti-Fouling Surfaces: Removal of Micro-Particles by Magnetic Artificial Cilia ...............
Shuaizhong Zhang'?, Ye Wang'?, Patrick R. Onck’, Jaap M.J. den Toonder"*

'Eindhoven University of Technology, The Netherlands, %I nstitute for Complex Molecular

Systems, The Netherlands, *University of Groningen, The Netherlands

Biohybrid Actuators with Patterned Skeletal Muscle Myoblasts in

Assembled HYdrogels ............oocooiiiiiiiiiiiiieiie ettt et e s sree e sebe e e straessntaeeenraeens
Chu-Chi Lin, Yu-Hsuan Yang, Shih-Kang Fan

National Taiwan University, Taiwan

Biomimetic Structure Construction with Concurrent Particles/Cells and

Hydrogels Manipulations .............coocooiiiiiiiiiiiiiiite ettt ettt et
Kuan-Lun Ho, Szu-Chia Hsieh, Shih-Kang Fan

National Taiwan University, Taiwan

Mechanistic Approach to Mimic Lizard Tail Autonomy using Deformable
Microstructures as Biological Interlock in the Soft Tissue ..............ccocccoviiiiiiiiiinniiiies
Navajit S. Baban'"?, Ajymurat Orozaliev', Yong-Ak Songl’2

New York University Abu Dhabi, UAE, “New York University, USA

In Vitro Parasite Nanomaterial Delivery Microrobot using Nematodes ..............cc...cocceeee.
Keisei Niibo', Kosuke Chimbe', Kaoru Uesugil, Kotaro Kimura®, Keisuke Morishima'
*Osaka University, Japan, ?Nagoya City University, Japan

Digital-Micromirror-Device Printed Scaffold for Vascularized Tissue ................ccccccoeeeenen.
R. Samanipour"*, H. Rezaei Nejad’, S.C. Chen’, Ali Khademhosseni®,

Su Ryon Shin*, M. Hoorfar'

YUniversity of British Columbia, Canada, Tufts University, USA, *University of California,

San Diego, USA, “Massachusetts Institute of Technology, USA

Generation of Hollow Fiber-Based Neurovascular Scaffold as a Blood Brain Barrier ...........
Thi Phuong Thuy Nguyen, Woori Chae, Buu Minh Tran, Nae Yoon Lee
Gachon University, Republic of Korea

Design and Fabrication of 3D Network of Perfusable Microchannels in

Cell-Laden HYAIo@el ...........c.coooiiiiiiiiiiiiee ettt estee e sree e stte e s te e e s treessssaaesssseessnssaesnnens
Wei Huang Goh, Michinao Hashimoto

Sngapore University of Technology and Design, Sngapore

A Bioactuated Micropump using Peristaltic Locomotion Piston ..........................c.cccoo.
Kazuma Toyoda, Kaoru Uesugi, Keisuke Morishima
Osaka University, Japan



Wi1Sle

W152e

W153e

Neuro-Hybrid System with Spiking Neural Network and Biomimetic Ionic

Micro-Stimulation ..............coooiiiiii ettt an 1688
Stephany Mai Nishikawa', Farad Khoyratee'?, Zhongyue Luo', Toshiharu Shiraishi’,

Kazuyuki Aihara’, Yoshiho Ikeuchi', Soo Hyeon Kim', Teruo Fujiil, Timothée Levi'

The University of Tokyo, Japan, “University of Bordeaux, France,

3Microfluidic System Works Inc., Japan

Pure Proteinaceous Microstructures Integrated in Glass Microfluidics by

Photoinitiator-Free Femtosecond Laser Multi-Photon Cross-Linking .................................. 1692
Daniela Serien, Koji Sugioka

RIKEN, Japan

Biopatterning of Stem/Progenitor Cells in Tissue-Mimicking Micro-Scaffold ..................... 1695

Hon Son Ooi, Tak Keung Pang, Md Habibur Rahman, Chao Wan, Yi-Ping Ho
The Chinese University of Hong Kong, China

0S - Cells, Organisms, and Organs on Chip
5.11 - Others

M152e

M153e

M154e

M155e

T155e

T156e

T157e

Fabrication and Analysis of MCF-7 Spheroid-Collagen Array using Droplet

Contact-Based Transfer ..............ccooooiiiiiiiiiii ettt et et e e 1699
Hwisoo Kim, Chang Hyun Cho, Je-Kyun Park

KAIST, Republic of Korea

Chemical-Free Cell Lysis Enabled by Sharp-Edge-Based Acoustic Streaming Effects .......... 1701
Zeyu Wang, Po-Hsun Huang, Shuaiguo Zhao, Hunter Bachman, Tony Jun Huang
Duke University, USA

Plant Protoplast Cell Wall Regeneration Study by Characterizing the Mechanical

and FElectrical Properties using Microfluidic Impedance Device ...............ccoocciiviiinninnnnnen. 1703
Ziyu Han', Lincai Chen', Jiehua Wangl, Yunhua Gao’, Xuexin Duan'

Tianjin University, China, *National Institute of Metrology, China

A Microbial Domestication Pod for the Discovery of Natural Products ................c.ccccvees 1707
Tartela Alkayyali, Bradley Haltli, Russell Kerr, Ali Ahmadi
University of Prince Edward Island, Canada

In Vitro 3-Dimensional Microfluidic Assay for Studying Invasion of

Cholang@ioCarCiMOMIA ...........cocoiiiiiiiiiiii ittt et et e st e st e st e e bt e e sbaeebeeen 1711
Jihee Won', Youngkyu Cho', Yesl Jun', Jhangho Pak’, Seok Chung'

Korea University, Republic of Korea, 2University of Ulsan College of Medicine, Republic of Korea

Electrical Pulse Parameters for Isolating Vacuoles from Plant Cells in a

Microfluidic SYSTEIM .......ooooiiiiiiiii ettt set e e e et e et e e teesnteesnseeneens 1714
Nitipong Panklang', Thapakorn Kaewlangka', Boonchai Techaumnat', Anurat Wisitsoraat®
Chulalongkorn University, Thailand, ?National Electronics & Computer Technology Center, Thailand

Fluidic-Capacitor Integrated Microfluidic Platform to Mimic Heart Beating for

Generation of Functional Liver Organoids .................coccoiiiiiiiiiiiiieeeeee e 1718
Jiaxu Wu, Yoshikazu Hirai, Ken-ichiro Kamei, Toshiyuki Tsuchiya, Osamu Tabata

Kyoto University, Japan



T158e

W154e

W155e

W156e

W157e

Micro Magnetic Resonance Imaging of Murine Liver Tissue Slices on a Microfluidic

Perfusion DEVICE ..........oooiiiiiiiiii ettt e e et e e e satr e e s tbaeeestreeesstaeeesraeeeereeennes 1722
Manvendra Sharma', Bishnubrata Patra', William Hale', Ruby E.H. Karsten®, Gert

I.J. Salentijnz, Maciej Grajewskiz, Erwin Fuhrer’, Anna Zakhurdaeva®, Dario Mager3,

Jan Korvink®, Peter Olingaz, Elisabeth Verpoortez, Marcel Utz'

'University of Southampton, UK, “University of Groningen, The Netherlands,

3Karlsruhe Institute of Technology, Germany

Observation of Vertical Vibration-Induced Flow Towards On-Chip

3D Cell Manipulations .............ccoooviiiiiiiieiiie ettt e e s tre e s re e e s areeesstaeeessreeesssseeennes 1725
Shun Nishimura, Takeshi Hayakawa

Chuo University, Japan

Density-Based Separation of Good Quality Oocytes using Microfluidic Chip ...................... 1727
Wataru Iwasaki, Kenichi Yananaka, Daisuke Sugiyama, Yuki Teshima, Masatoshi Maeki,

Maria Portia P. Briones-Nagata, Kenichi Yamashita, Masashi Takahashi, Masaya Miyazaki

AIST, Japan, Saga University, Japan, *Kyushu University, Japan, “Hokkaido University, Japan,

*Kyushu Institute of Technology, Japan

A Simple Flow Cell for Label-Free Monitoring of Antibiotic Transport into Bacteria ........... 1730
Xuan Zhao, Charlie Gosse
Y PN-CNRS, France, 2Synchrotron SOLEIL, France

Development of In Vitro Blood-Air Barrier Model for Studying Penetration of

Particulate MAtEer .............cocoiiiiiiiiiieee ettt sttt ettt st sae s 1734
Tse-Ang Lee, Ping-Liang Ko, Chien-Chung Peng, Yi-Chung Tung

Academia Snica, Taiwan

06 - Diagnostics, Theranostics, and Medical Research
6.01 - Sample Preparation (Whole Blood, Saliva, Cells, Tissue, Food, etc.)

M156f

M158f

M159f

M160f

An Autonomous Blood Microsampling Device Enabling Metered Large-Volume

Dried Plasma SPots (DPS) ......oooiiiiiiiiieiiie ettt e et e s rtee e s ate e s s baeessnreeeesreeeenns 1737
Janosch Hauser, Goran Stemme, Niclas Roxhed

KTH Royal Institute of Technology, Sveden

Nucleic Acid Purification using the Push-Button Actuated Microfluidic Pumping

Units and Pneumatic VAIVes ...........cooiiiiiiiiiiiiiiic ettt et 1740
Juhwan Park, Hyewon Roh, Je-Kyun Park

KAIST, Republic of Korea

Expanding the Potential of Self-Powered Microfluidics by Combining Fluid Modules

for Blood Sample Preparation, Drug Delivery and Complex Liquid Manipulation ................ 1742
Francesco Dal Dosso, Wout De Wispelaere, Jaroslav Belotserkovsky,

Tadej Kokalj, Jeroen Lammertyn

KU Leuven, Belgium

A Membrane-Type Microfluidic Device for Rapid Bacteria Detection in

CHNIcal SAMPIES .......oooeiiiiie ettt et e et e e et e e bt e et e e eneeesnteesneeeneean 1746
Wen-Bin Lee', Ting-Hang Liu', Yi-Sin Chen’, Huey-Ling You?, Mel S. Lee?, Gwo-Bin Lee'

!National Tsing Hua University, Taiwan, ?Kachsiung Chang Gung Memorial Hospital, Taiwan



Mie61f

T159¢

T160f

T161f

T162f

T163f

W158f

W159f

W160f

Wiel1f

Cell Block Preparation from Pleural Fluid by an Ultrasound-Assisted Filtration ................
Tingyu Li', Yaoping Liu', Lianjun Linz, Eunhee Kim3, Xinmin Liuz, Haichao Liz,

Hongsoo Choi’, Wei Wang"*

Peking University, China, “Peking University First Hospital, China, *DGIST, Republic of Korea,
*National Key Laboratory of Science and Technology on Micro/Nano Fabrication, China

Diagnostics of Intestinal Parasites using a Portable Centrifuge Device Paired with a
Smartphone-Based MICIOSCOPE ........cccooiiiiiiiiiiiiiiiiie ettt ettt ettt et e saeeebee s
Terry Juang, Wen-Bin Lee, Gwo-Bin Lee

National Tsing Hua University, Taiwan

Size Separation Method of Microparticles with Low Dead Volume based on
Vibration-Induced FIOW ...
Naoki Kitada, Takeshi Hayakawa

Chuo University, Japan

Improving the Sensitivity of Bacteria Detection and Quantification in Urine Samples

via Sample Dilution and Filtration .................ccccoooiiiiiiiiii e
Aniruddha M. Kaushik, Kuangwen Hsieh, Tza-Huei Wang

Johns Hopkins University, USA

Mobile-Labdisc for Point-of-Care Diagnostics at Resource Limited Settings ......................
Noa Lapins, Amin Kazemzadeh, Indradumna Banerjee, Ahmad Saleem Akhtar, Aman Russom
KTH Royal Institute of Technology, Swveden

Rapid Bacterial Detection using a Microfluidic System Integrating Membrane

Filtration and Surface-Enhanced Raman Scattering ..............c.cccococeviviiiiiiiiiincieesniee e
Kai-Wei Chang', Ho-Wen Cheng?’, Jessie Shiue’, Juan-Kai Wang'?,

Yuh-Lin Wang'?, Nien-Tsu Huang'

!National Taiwan University, Taiwan, ?Academia Sinica, Taiwan

A Novel Tissue Clearing Solution for One-Step Clearing of Micro-Tissues ..........................
S. Soroush Nasseri, Erika Siren, Jayachandran Kizhakkedathu, Karen C. Cheung
University of British Columbia, Canada

Rapid Single-Cell Leukocyte Enzymatic Secretion Profiling from Whole Blood ..................
Kerwin Kwek', Ri Lu?, Shir Lynn Lim’, Guoyun Sun?, Chwee Teck Lim'?,

Jongyoon Han', Chia-Hung Chen'?

'Singapore-MIT Alliance for Research and Technology, Singapore,

National University of Sngapore, Sngapore, *National University Health System, Singapore,
*Massachusetts I nstitute of Technology, USA

An Electrothermal Bioprocessor with Centimeter-Scale Fluid Motion for Acute

Bacterial Infection Diagnostics in Resource-Limited Settings ................ccccccooiiiiiiiniinninneen.
Yi Lu, Peter Torab, Pak Kin Wong

The Pennsylvania Sate University, USA

Ultrasound-Mediated Genomic DNA Extraction from Whole Blood using

Magnetic Beads ...........cccooiiiiiiiii ettt et neeeaee s
Hyungbeen Lee, Min Tack Oh, Hye Won Seo, Byung Chul Lee, Nakwon Choi, Soo Hyun Lee

KIST, Republic of Korea



Wwie62f

An Alternative Way to Make 2-Layer-Perfluoropolyether (PFPE) Chips .............cccceeeneenn.
P.P.M.F.A. Mulder', N.N. Hamidon'?, E. Verpoorte'
YUniversity of Groningen, The Netherlands, 2Universiti Malaysia Pahang, Malaysia

06 - Diagnostics, Theranostics, and Medical Research
6.02 - Nucleic Acid Analysis (Digital PCR, Next Generation Sequencing)

Mi1e62f

M163f

M164f

M165f

M167f

T164f

T165f

T166f

A New Method for Single Molecule Measurement of Absolute Telomere Length
Distributions using Digital Quantitative Polymerase Chain Reaction .......................c............
Yonggiang Luo'?, Ramya Viswanathan'?, Lih Feng Cheow'*?

"National University of Sngapore, Sngapore, Biomedical Institute for Global Health Research

& Technology, Sngapore, *A* STAR, Singapore

Paper-Based Sample-to-Answer Rapid Detection of HIV from Blood ..................................
Taylor J. Moehling, Elizabeth A. Phillips, Laud Anthony Basing, Karin F.K. Ejendal,

Lauren A. Jankowski, Kristin M. Byers, Jacqueline C. Linnes

Purdue University, USA

3D-Paper-Based Device for Sample Preparation and Multiplexed Nucleic

ACId AMPLFICATION ......oooviiiiiiiiecce ettt e e ere e et e e s nreeessbaeeesssaeesssreesanns
Pierre Garneret', Etienne Coz', Harry Daweson', Fabrice Monti', A. Kwasiborski’,

J. Vanhomwegen’, Jean Claude Manuguerra’, Patrick Tabeling'

'PS_ University, France, ?Institut Pasteur, France

HIV-1 and HTLV-1 Multiplex Detection by Digital Mediator Displacement
Loop-Mediated Isothermal Amplification (Digital MD Lamp) ..........cccccoooiiiiiiinniinnenen.
Lisa Becherer', Martin Schulz’, Hanna Kuhn?, Mohammed Bakheit’, Sieghard Frischmann’,
Friedrich Zitz*, Nadine Borst’, Roland Zengerlel’z, Felix von Stetten'”

Albert-Ludwigs-Universitat Freiburg, Germany, Hahn-Schickard, Germany, 3Mast Diagnostica
GmbH, Germany, “E.L.T. Kunststofftechnik & Werkzeugbau GmbH, Austria

A Portable Loop-Mediated Isothermal Amplification-Based Microdevice for

Multiplex Detection of Foodborne Pathogens .............cccccooiiiiiiiiiiiiiiiniiic e
Thi Ngoc Diep Trinh, Nae Yoon Lee

Gachon University, Republic of Korea

Droptube for Centrifugal Droplet Generation: Design, Validation, and Application

I Digital LAMP ..ottt ettt et e st e et e st e e e neee e e
Yanzhe Zhu, Xingyu Lin, Xiao Huang, Michael R. Hoffmann

California Institute of Technology, USA

MicroCAP: Microfluidic Centrifuge Assisted Precipitation for DNA Quantification

0N Lab-on-DVD ..ttt ettt e e e
Indradumna Banerjee', Shambhu P.G. Aralaguppe’, Noa Lapins', Amin Kazemzadeh',

Ander Sonneborg?, Ujjwal Neogi’, Aman Russom'

'K TH Royal Institute of Technology, Sweden, ?Karolinska Institutet, Sveden

Physical Microarry Scanning, A New Technique for the Production and Replication

OF DINA MICITOATTAYS .....oooniiiiiiieiieiieeeie ettt et ce et e et e et e et e e e seeessteeaseeeseeeteeenseeenseenneeenneeeaneenn
Stefan D. Krimer, Johannes Woéhrle, Philipp Meyer, Christin Rath, Giinter Roth

University Freiburg, Germany



T167f

T168f

T169f

W163f

W164f

W165f

W166f

W1e67f

W168f

Rapid Uropathogenic Bacterial Detection by Integrated Photonic PCR on Chip with
Pathogenic Enrichment ... 1809
Byungrae Cho', Jong-Hwan Lee', Sang Hun Lee', Saptati Bhattacharjee', Jeffrey Feng',

SoonGweon Hong', Jihwan Song', Minsun Song', Doyeon Bang', Bowen Wang,

Lee W. Riley', Luke P. Lee'*?

"University of California, Berkeley, USA, “Biomedical Institute for Global Health Research &

Technology, Singapore, *Harvard Medical School, USA

Photothermal PCR Chip with Plasmonic Glass Nanopillar Arrays ............ccccccoevvinnnnnnnne 1812
Youngseop Lee', Byoung-Hoon Kang', Minhee Kang?, Luke P. Lee®, Ki-Hun Jeong'

'K AIST, Republic of Korea, 2Samsung Medical Center, Republic of Korea,

3University of California, Berkeley, USA

Simple Polydisperse Droplet Emulsion PCR with a Statistical Volumetric

Correction — Removing the Monodispersity Restriction of Microfluidic ddPCR ................. 1815
Samantha A. Byrnes, Tim C. Chang, Toan Huynh, Anna Astashkina,

Bernhard H. Weigl, Kevin P. Nichols

Intellectual Ventures Laboratory, USA

Simple One-Step Surface Modification to Graft DNA Codes on Paper Devices and

its Biomedical APPLCAtion .............ccoooiiiiiii e 1819
Wan Zhou, XiuJun Li

University of Texas at El Paso, USA

Nanofluidic Optical DNA Mapping for Rapid Identification of Antibiotics

Resistant PIasmids .........cc.ccoooiiiiiii ettt 1822
Yii-Lih Lin', Tsegaye Sewunet™, Sriram KK', Christian G. Giske®*, Fredrik Westerlund'

Chalmers University of Technology, Sweden, 2Jimma University, Ethiopia,

3Karolinska Institutet, Sveden, “Karolinska University Hospital, Sveden

Multicolor Super-Resolution Optical Mapping of Single-Molecule DNA in

Size-Tunable Nanochannels .............cooocooiiiiiiiiiii e 1826
Miao Yu, Lujia Yu, Shengwang Du, Shuhuai Yao

The Hong Kong University of Science and Technology, China

A Power-Free and Water-Loss-Free Chip for Low-Cost and Robust Digital PCR .............. 1830
Yongfeng Ning', Fengxiang Jing’, Gang Li
Chongging University, China, 2Shanghai Turtle Technology Company Limited, China

An Integrated Microfluidic System for Genotyping Test using the Encoded

Slicon MIECTOCKHIPS ....ooooiiiiiiiiiiie e str e e be e e st e e s saseeesseraeesnsreesnnees 1833
Li Fan, Shengquan Liu, Nana Wang, Fangzhou Zhang, Xiongdong Ma, Jiong Li, Hong Wang

Chinese Academy of Sciences, China

Staphylococcus Aureus Sub-Typing and Detection of MRSA on a Microfluidic

Lab-0n-Foll DEVICE ..........oooooiiiiiiie ettt e ettt e e e e e e aaar e e e e e araeeeeeennnes 1835
Anna Ohlander'”, Sergey Zelenin', Flavia Huygensz, Christoph Kutter’, Aman Russom'

'K TH Royal Institute of Technology, Sweden, Queensland University of Technology, Australia,

3Fraunhofer EMFT, Germany



06 - Diagnostics, Theranostics, and Medical Research
6.03 - Protein Analysis and Characterization (e.g., Proteomics)

M168f  Fast Algorithmic Optimization for Protein Crystal Quality ................occceeriiiiniinnnne.

Sankhya Bhattacharya, Pijus Kundu, Fan-Gang Tseng
!National Tsing Hua University, Taiwan, ?Academia Sinica, Taiwan

M169f A Microfluidic Whole Blood Processing Platform Integrating Ion-Sensitive

Field-Effect Transistor Sensor for Glycated Hemoglobin Detection .............................

Yu-Hao Huang', Yu-Hao Chang', Da-Han Kuan', Jui-Cheng Huang’, Yu-Jie Huang?,
Chih-Ting Lin', Nien-Tsu Huang'
!National Taiwan University, Taiwan, “Taiwan Semiconductor Manufacturing Company, Taiwan

M170f  Quantitative MicroPADs: A Paper-Based Point-of-Care Diagnostic Device for the

Detection of Human Immunodeficiency Virus (HIV) .......c.cccoooiiiiiiiiiiiieeeen

E. Brandon Strong, Brittany A. Lore, Nicholas J. Tod, Emiliano Escamilla, Oscar Mercado,
Robert Thiel, Andres W. Martinez, Nathaniel W. Martinez
California Polytechnic State University, San Luis Obispo, USA

T170f Wash-Free Digital Protein Detection System based on Nanoparticle Motion Analysis ..

Kenji Akama'?, Hiroyuki Noji'
The University of Tokyo, Japan, 2Sysmex Corporation, Japan

T171f Microfluidic Assisted Sample Preparation for the Analysis of Bimolecular Structure

in Cryo-Electron MICIOSCOPY ......c.cooeviiiiiiiiieiiiieeciteeecteeesreeesereeesereesssbeeessraeesssseessnseeens

Byungjin Lee', Radoslav Ivanov Enchev’, Sung Sik Lee’, Matthias Peter’, Chang-Soo Lee'
'Chungnam National University, Republic of Korea, 2ETH Zirich, Switzerland

T172f Electrode Nanogap-Enabled and Dielectrophoretically Assisted Electrical

Auto-Correlation Spectroscopy of Low-Copy Number of Proteins ..............................

Alejandro Martinez-Brenes'”, Andrés Hernandez-Jiménez', Jeremy Caldwell-Chacén’,
Katrin Vu3, Gerhard Blankenburg3, Li-Ling Yang3, Ming-Lee Chu3, Chia-Fu Ch0u3,
Leonardo Lesser-Rojas1

'Universidad de Costa Rica, Costa Rica, 2Instituto Tecnol 6gico de Costa Rica, Costa Rica,
$Academia Sinica, Taiwan

W170f  Fast Antimicrobial Enzymatic Assay by Nanoplasmonics-Based Optofluidic System
Jong-Hwan Lee', Tiffany Wu', SoonGweon Hong', Minsun Song', Byungrae Cho',
Doyeon Bangl, Lee W. Rileyl, Luke P. Lee'*?
"University of California, Berkeley, USA, “Biomedical Institute for Global Health Research &
Technology, Singapore, *Harvard Medical School, USA

W171f  Rapid Immunoprecipitation of Target Peptide for Oral Cancer Screening by using

MIECTOFTUIAIC DI@VICE ...ttt e e e e e e e e e e e eeeeeeeee e eeaeeees

Wei-Ting Su', Ya-Yu Hsueh', Heng-Yun Changl, Chia-Chun Wu', Yung-Chin Hsiao'?,
Jau-Song Yu'?, Yen-Heng Lin"*
Chang Gung University, Taiwan, 2Chang Gung Memorial Hospital, Taiwan

W172f A Microfluidics based Platform for the Rapid, Multiplexed, Fully-Automated

Detection System for Malaria and Dengue Fever using Embedded Hydrogel Sensors ..

Bhavna Goyal, Dhananjaya Dendukuri
Achira Labs Private Limited, India



06 - Diagnostics, Theranostics, and Medical Research
6.04 - Clinical Chemistry

M171f

M172f

T173f

T174f

W173f

Microfluidic Droplet-in-Qil Partitioning Device for Rapid Phenotypic AST in

Neisseria Gonorrhea ...ttt 1869
Fan-En Chen, Emily Chang, Dong Jin Shin, Liben Chen, Tza-Huei Wang

Johns Hopkins University, USA

Stiffness and ATP Recovery of Stored Human Red Blood Cells ...................ccoccoiniiiiiinnnnn. 1873
Zhensong Xu', Wenkun Dou’', Chen Wangz, Yu Sun'
"University of Toronto, Canada, “Mount Sinai Hospital, Canada

Dual Aptamer Assay for Bacterial Detection by using an Electromagnetic

Microfluidic Platform ...t 1876
Chin-Heng Su, Min-Han Tsai, Chia-Ying Lin, Yu-Dong Ma, Chih-Hung Wang,

Yi-Da Chung, Gwo-Bin Lee

National Tsing Hua University, Taiwan

Functionalized Graphene Nanoparticle Toward Rapidly Measurable and

Easy-to-Use Immunoassay MiCrodeViCe ............cccccveviiiiiniiiieiiiieeniieeerieeecreeesieeeesreeeseneeeenes 1880
Akihiro Shirai, Kenji Sueyoshi, Tatsuro Endo, Hideaki Hisamoto

Osaka Prefecture University, Japan

A Fibrinogen Assay using Specific Aptamer on an Integrated Microfluidic Chip ................ 1882
Yi-Da Chung', Anirban Sinha', Priya Gopinathan', Hsin-Ying Lin’,

Shu-Chu Shiesh?, Gwo-Bin Lee'

"National Tsing Hua University, Taiwan, “National Cheng Kung University, Taiwan

06 - Diagnostics, Theranostics, and Medical Research
6.05 - Cancer Research

M174f

M175f

M176f

T175¢

Microheater-Nanowires Device for Detection of Cell-Free Circulating Methylated DNA .......... 1886
Hiromi Takahashi', Takao Yasui'?, Keiko Shinjol, Noritada Kajil’z,

Akimitsu Okamoto®, Yoshinobu Baba'?®

"Nagoya University, Japan, 2PRESTO, Japan Science and Technology Agency, Japan,

*The University of Tokyo, Japan, “AIST, Japan

Resistive-Pulse Sensing Tumor-Derived Exosome Detection Device ...............c..ccoeeinnnnnen. 1889
Thomas R. Carey, Connie W. Yu, Jennifer Hall, Lydia L. Sohn
University of California, Berkeley, USA

Resource-Free Exosomal MIRNA Detection in Liquid Biopsy ...........ccccooiiiiiiiiiiniiinninn, 1893
Minjeong Jang', Jae-Ho Cheong’, Pilnam Kim'
'K AIST, Republic of Korea, ?Yonsei University, Republic of Korea

The Utilization of an Accelerating Moving Light Image in an Optically-Induced
Dielectrophoresis (ODEP)-Based Microfluidic System for the Isolation of Cancer

Cells with Different Responses to the Cytotoxic Effect of Anti-Cancer Drugs ...................... 1895
Po-Yu Chu, Chia-Jung Liao, Min-Hsien Wu

Chang Gung University, Taiwan



T176f

T177f

W174f

W175f

W176f

Tumor Capturing Microbeads for Postsurgical Care ............c.ccocovvvvviiiiniiiiiniieeeee e,
Junghwa Cha, Pilnam Kim
KAIST, Republic of Korea

A ‘Spheroid-On-Chip’ Microfluidic Device for Modelling Tumour Metastasis and

the Tumour MicroenviroOnmeENt ...............cccooiiiiiiiiiiiee et e eeeaeeeeeeeeaaeeeeeeennes
Thomas Collins, Alexander Iles, Nicole Pamme, Isabel Pires

University of Hull, UK

Spatially-Resolved MicroRNA Profiling from Fixed Tissue Sections using Nanoliter

R | N PSSR
Augusto M. Tentori', Maxwell B. Nagarajan', Wen Cai Zhang?,

Frank J. Slack’, Patrick S. Doyle'

"Massachusetts I nstitute of Technology, USA, *Harvard Medical School, USA

An Automatic Microfluidic System for Continuous Selection of Aptamers Targeting
Surface Protein by using Cancer Tissue Samples .............cccocovvivciiiiniieieciee e,
Wei-Ting Liu', Yi-Cheng Tsai', Wen-Bin Lee', Chien-Yu Fu', Yuan-Jhe Chuangz,

Keng-Fu Hsu?, Gwo-Bin Lee'

"National Tsing Hua University, Taiwan, “National Cheng Kung University, Taiwan

Real-Time, Label-Free Mapping of Cell Signalling using Photonic Resonant

IMAaging TeChNOLOGY ...........coociiiiiiiiiie et e s tee e ste e s ebaeessnreeessreeennns
José Juan-Colas’, Ian S. Hitchcock', Mark Coles?, Steven Johnson', Thomas F. Krauss'
YUniversity of York, UK, 2University of Oxford, UK

06 - Diagnostics, Theranostics, and Medical Research
6.06 - Personalized Medicine

M177¢

T178f

T179f

W177f

Micro-Dissected Tissue Microarrays for Drug Discovery and Therapeutic Response
Assays on Ex Vivo Tumor Samples ...t
Kayla Simeone'?, Robin Guay-Lord2’3, Abdul M. Lateef™?, Benjamin Péant'?,

Euridice Carmona'?, Jennifer Kendall-Dupontl’z, Adriana M. Orimoto'?,

Diane Provencher'?, Fred Saad"?, Anne-Marie Mes-Masson'?, Thomas Gervais'*

"Université de Montréal, Canada, ?Institut du Cancer de Montréal, Canada,

3Polytechnique de Montréal, Canada

THErapeutic Agent Screening Microfluidic Electroporator (THEME) for
Precision MediCine ...

Sung-Eun Choi, Chris H. Choi, Mengxing Ouyang, Nathan Scott, Soojung Claire Hur
1Johns Hopkins University, USA, Harvard University, USA, *UCLA, USA

Single-Cell Functional Proteomics Microchip for Profiling Circulating

Hematopoietic Stem/Progenitor Cells and Early Detection of Myelofibrosis .......................
Jonathan Chen', Dongjoo Kim', Zhuo Chen', Maria Kleppe’, Ross Levine’, Rong Fan'

YYale University, USA, “Memorial Soan Kettering Cancer Center, USA

Biomimic Microwell Array Sensors to Identify Effective Chemotherapeutic
Combinations In Vitro and In Vivo ...t
Ching-Te Kuo', Jong-Yueh Wang', Siang-Rong Lu'?, Yu-Sheng Lai', Hsiu-Hao Chang’,
Jer-Tsong Hsieh®’, Andrew M. Wo', Benjamin P.C. Chen®, Hsinyu Lee'

National Taiwan University, Taiwan, 2National Taiwan University Hospital and National Taiwan
University College of Medicine, Taiwan, *University of Texas Southwestern Medical Center, USA



W178f  Automated Microfluidic Systems of BEAMing (Beads, Emulsion, Amplification, and

Magnetics) for Clinical DIiagnosis ..........ccccooioiiiiiiiiiiii et

K. Nakajima, K. Yamawaki, K. Nakanishi, K. Cai, H. Takei, Y. Kawamoto,
A. Matsuoka, A. Tagawa
Sysmex Corporation, Japan

W179f  An Adaptive Microfluidic Device for Real-Time Monitoring of Cytokine Triggered

Drug Delivery Towards Precision Bioelectronic Medicine in Inflammation ....................

Guozhen Liu'?, Chaomin Cao®
The University of New South Wales, Australia, Central China Normal University, China

06 - Diagnostics, Theranostics, and Medical Research
6.07 - Regenerative Medicine and Tissue Engineering

M179f  Development of a Bioassay System to Evaluate the Pulsatile Function of Human
Heart Tissue using a Cellular Micropump On-Chip and a Biomimetic Human iPS

Cell-Derived Heart Tissue Sheet Technology ...............cccceiiviiiiiniiiiiiiiece e,

Abulaiti Mosha, Kozue Murata, Yalikun Yaxiaer, Yo Tanaka, Hidetoshi Masumoto
RIKEN, Japan

M180f  Preparation of Nerve Guidance Conduits with Porous and Micropatterned Surface

for Sciatic Nerve Regeneration ...............ccccooooiiiiiiiiiiniiiiiin et

Jin Jeon, Hee Seok Yang
Dankook University, Republic of Korea

T180f An Integrated High-Throughput Microfluidic Platform to Fabricate Well Distributed

Cell-Laden Gelatin Methacryloyl Microgels for Injectable Tissue Engineering .................

Mohamed Gamaleldin, Sina Kheiri, Saidul Islam, Keekyoung Kim
University of British Columbia, Canada

T181f Accelerated Bone Regeneration by Nanotopographically Defined Biodegradable Patch ......

Min Suk Lee, Hee Seok Yang
Dankook University, Republic of Korea

W180f  3D-Printing Enabled Micro-Assembling for Microfluidic Electrotransfection of

3D-Cultured Cells and TESSUES .....oovvneeiiiiiiiee ettt ettt e e e ettt e e e eetareeseeenanaans

Qingfu Zhu, Megan Hamilton, Mei He
University of Kansas, USA

06 - Diagnostics, Theranostics, and Medical Research
6.10 - Drug Development and Delivery

M181f In Vitro & In Vivo Studies of Intravitreal Implantable Magnetic Micropump for

On-Demand Drug Delivery ............coooiiiiiiiiiie ettt

Cong Wang', Seung-Jun Seo’, Jin-Seong Kim', Ki-Hong Kim’, Jong-Ki Kim’, Jungyul Park’
Sogang University, Republic of Korea, *Catholic University of Daegu, Republic of Korea

T182f Tumour-On-A-Chip Platform to Evaluate Nanoparticles Penetration in 3D

Co-Culture Tumour SPheroids ............cooiiiiiiiiiiiii e

Jean-Baptiste Blondé, Dwi Priwitaningrum, Jai Prakash, Séverine Le Gac
University of Twente, The Netherlands



T183f

T184f

W181f

W182f

Designing Smart Microcapsules with Polarity-Selective and

Temperature-Dependent Permeability for Drug Delivery Systems .................coccoiiinnnnneen. 1961
Ji-Won Kim, Sang Seok Lee, Shin-Hyun Kim

KAIST, Republic of Korea

Three-Dimensional Poly(Lactic-Co-Glycolic Acid)/Silica Colloidal Crystal

Microparticles for Sustained Drug Release and Visualized Monitoring ..............cc..ccoccoo.ee.. 1964
Rui Guo, Xiao-Ting Sun, Ying Zhang, Dan-Ni Wang, Chun-Guang Yang, Zhang-Run Xu

Northeastern University, China

Microfluidic Preparation of Polymer-Lipid Janus Microparticles for Staged

Drug REI@ASE ........ooiiiiiiieieeeee ettt e et e et e s st e e s nba e e s nteeeetaeeennraeeesreeeanns 1967
Xiao-Ting Sun, Rui Guo, Dan-Ni Wang, Chun-Guang Yang, Zhang-Run Xu

Northeastern University, China

Temperature-Controlled Acoustofluidic Production of Microbubble Contrast

Agents with Enhanced Stability and Monodispersity ...........c..ccoccoiiiininiiinniinnieeniieenieeeen. 1970
Ida Iranmanesh’', Shamit Shrivastava', Richard Browningl, Dario Carugol’z, Eleanor Stride'

YUniversity of Oxford, UK, 2University of Southampton, UK

06 - Diagnostics, Theranostics, and Medical Research
6.11 - Pharmaceutical Analysis

M183f

W183f

Drug Metabolism in Droplet Scale with On-Chip Metabolite Identification by

Ambient Mass SPECtrOMELIY ........cccoocviiiiiiiiiiiiiiieiiieeeriee ettt e eteeesteeessereeeseseessareessnseeesssseeens 1973
Gowtham Sathyanarayanan, Markus Haapala, Tiina Sikanen

University of Helsinki, Finland

Protein Transport through a Separation Membrane in a Microfluidic Device ..................... 1976
Timothy S. Frost, Victor Estrada, Linan Jiang, Yitshak Zohar
University of Arizona, USA

06 - Diagnostics, Theranostics, and Medical Research
6.12 - Others

M184f

M185f

M18e6f

Portable Single-Cell Analysis with the Micropeek Smartphone Adapter and COC

MicCrofTuidic CRIPS .....occoiiiiieiee ettt ste et e et e et e e sabeesnseesnseeneens 1979
Lucas Armbrecht', Martin Schmid’, Andre Kling‘, Petra S. Dittrich'

YETH Zirich, Switzerland, Scrona AG, Switzerland

Dx- Fidget Spinner, a Versatile Sample Enrichment Tool for Extreme Point of

O ) N T 11 1 PP RR 1982
Issac Michael'?, Dongyoung Kim?, Dong-Yeob Kim?,

Oleksandra Gulenko', Yoon-Kyoung Cho'”

!nstitute for Basic Science, Republic of Korea, 2UNIST, Republic of Korea

Reperfusion of Micro-Vascular Occlusion by Physical Stimuli of Electrically-Induced ......... 1985
D. Matsumura', M. Sumimoto', K. Miwa', Y. Moriizumi’, H. Oh’, Y. Yamanishi'

*Kyushu University, Japan, 2BEX Co., Ltd., Japan, *Hyogo Prefectural Amagasaki General

Medical Center, Japan



M187f A Microfluidic Platform to Restore the Angiogenic Balance in Preeclampsia ..................

L. Alexandre"m, L. Trapiella Alfonso", N. Eilstein4, S. Dumasl’z’s, J. Guibourdenches,

E. Lecarpentierﬁ, V. Tsatsaris®, J.-L. Viovy1’2’3, L. Malaquin7, S. Descroix'*?

Ynstitut Curie, France, >Sorbonne Universités, France, *Institut Pierre Gilles de Gennes, France,
*Université Paris Descartes, France, *Groupe Hospitalier Universitaire Ouest, France,
®LAAS-CNRS, France

T185f Gravity-Driven Step Emulsification Device for Single Bacterium Encapsulation and

Determination of Minimum Inhibitory Concentration of Antibiotics ................................

Yu-Ting Kao'?, Tomasz S. Kaminski', Witold Postek', Jan Guzowski', Piotr Garstecki’
Polish Academy of Sciences, Poland, *Albert-Ludwigs-Universitét Freiburg, Germany

T186f On-Site Hormone Monitoring using an Electrochemical Microfluidic Biosensor for

Lab-on-a-Bird Applications ..............ccccoooiiiiiiii s

E. Grether', R. Bruch'?, H. Kutluk', I. Moser®, G. Jobst>, W. Goymann“, M. Gahr?,

G. Urban', C. Dincer'**

!Albert-Ludwigs-Universitat Freiburg, Germany, *Freiburg Center for Interactive Materials and
Bioinspired Technologies, Germany, *Jobst Technologies GmbH, Germany, “Max Planck Institute
for Ornithology, Germany, *Royal School of Mines Imperial College London, UK

T187f A pH and Temperature Sensing Needle for Muscle Tissue Ischemia Monitoring ............

E.C. Liang', K.L. Tsou', Y.S. Huang', Y.T. Cheng', S.H. Chen’, Y.S. Chen®, M.D. Chou’,
P.W. Wu', L.H. Lu®

!National Chiao Tung University, Taiwan, Chang Gung Memorial Hospital, Taiwan,
3National Taiwan University Hospital, Taiwan, “National Chiao Tung University, Taiwan,
*National Taiwan University, Taiwan

T188f An Integrated Microfluidic System for the Detection of Live Mycobacterium

Tuberculosis by using Heparan Sulfate Coated Beads ..............c...cocoiniiniiniininnee,

Ka-U Ip', Jia-Ru Chang’, Xin-Ren Huang’, Chih-Hung Wang', Shang-Cheng Hung’,
Horng-Yunn Dou’, Gwo-Bin Lee'

National Tsing Hua University, Taiwan, “National Health Research Institutes, Taiwan,
*Academia Sinica, Taiwan

W184f  Multiple Hemoprotein-Specific Aptamers in a Multiple-Layer Microfluidic Disc

System for Hemodialysis ............ccccoooiiiiiiiiiiiiiiiie et

Chih-Hung Wang, Gwo-Bin Lee
National Tsing Hua University, Taiwan

W185f  Development of Repeatable ELISA on Thin-Layered Fluidics .................ccooccoiiinine

Emi Mori, Takako Asaoka, Tatsuro Nakao, Ayumi Yoshizaki, Hisashi Shimizu,
Kazuma Mawatari, Takehiko Kitamori
The University of Tokyo, Japan

07 - Separations and Reactions
7.01 - Electrophoretic Separations

M188g  Free-Flow Depletion Zone Isotachophoresis (FFAz-ITP) .............cccccoooiiiiiiiiniii

Vasileios A. Papadimitriou, Roelof van Zwol, Loes I. Segerink, Jan C.T. Eijkel
University of Twente, The Netherlands



M189g

T189g

T190g

W187¢g

W188g

A Multi-Dimensional Fractionation Microdevice based on Digital Electrophoresis

using Convex-Concave Cartrid@es .............occcooiiiiiiiiiiiiieeee et 2016
Yuki Uwagawa, Tatsuro Endo, Hideaki Hisamoto, Kenji Sueyoshi

Osaka Prefecture University, Japan

Quantitative and Multi-Species Determination of Isoelectric-Focused-Protein using
Single-Point Microfluidic Contactless Conductivity Detection .................cccocciviiiniinninnen. 2019
Minh Khang Chau', Nebiyu Getachew Arega', Jin Song', Hwajin Lee?, Jintae Kim®,

Minsub Chung’, Dohyun Kim'

Myongji University, Republic of Korea, Hongik University, Republic of Korea,

3K onkuk University, Republic of Korea

AC Dielectrophoresis for Cryptosporidium Parvum Separation based on

VIADILIEY STALUS ....oooiiiiiiiiiie ettt e e s s tte e sabae e snteeesssaeessnseeesnsseesnnns 2023
Ameya Vaidya, John McGrath, Helinor Johnston, Helen Bridle

Heriot-Watt University, UK

Coupling Micro Free-Flow Electrophoresis to Mass Spectrometry ............cc.cccoocceeniinnenneen. 2027
Matthias Jender, Pedro Novo, Dirk Janasek, Erik Feier
Leibniz-Ingtitut fur Analytische Wissenschaften - ISAS- e.V., Germany

Ultrafast Size Profiling of Kilo-Base to Mega-Base Paired DNA using

Optonanofluidic DEVICE ..........ooooiiiiiiiiiii ettt e e sere e s snnreeenaeas 2031
Jia-Wei Yeh, Yii-Lih Lin, K.K. Sriram, Chia-Fu Chou

Academia Snica, Taiwan

07 - Separations and Reactions
7.02 - Chromatographic Separations

M190g

T191g

W189¢g

The Influence of Homogeneity in Polydispersed Micropillar Arrays on

Sample DIffuSION ..........cooiiii ettt ettt nee s 2034
T. Adachi, T. Naito, T. Kubo, K. Otsuka

Kyoto University, Japan

Fast Analysis of Biothiol-Related Diseases Markers using a Liquid

Chromatography ChIP ...ttt 2036
Chunfang Chang, Muneki Isokawa, Hiroshi Kuroki, Takashi Funatsu, Makoto Tsunoda

The University of Tokyo, Japan

Development of 10° Plate Number Liquid Chromatography using

Extended-Nanofluidic Channel ... 2038
Kyojiro Morikawa', Yutaka Kazoe', Hisashi Shimizu', Yusuke Shimizu’,

Kazuma Mawatari', Takehiko Kitamori'

The University of Tokyo, Japan, *Hitachi High-Technologies Corporation, Japan

07 - Separations and Reactions
7.03 - Particle Separations

M191g

Culture- and PCR-Free Detection of Low Abundance Bacteria from Blood

WIthIN QN HOUY ...ttt e e e e e et e e e e eeeeeeseeesesnnnes 2040
Kyungyong Choi, Wei Ouyang, Hyunryul Ryu, Jongyoon Han

Massachusetts I nstitute of Technology, USA



M192g

M193g

M194g

M195¢g

M196g

M197g

T192g

T193g

T194g

T195g

T196g

Diffusion-Based Separation using Non-Uniform Electroosmotic Flow ................................. 2044
Federico Paratore"z, Vesna Bacheva', Shimon Rubinz, Moran Bercoviciz, Govind V. Kaigalal
Y| BM Research, Switzerland, *Technion — Israel Institute of Technology, |srael

Degas-Driven Microfluidic Deterministic Lateral Displacement .....................c.cccoiininen. 2047
Naotomo Tottori, Takasi Nisisako
Tokyo Institute of Technology, Japan

Deformability-Induced Lift Force in Curvilinear Microchannels for Stem

Cell-Derived Products Purification .................ccooociiiiiiiiiiii e 2049
E. Guzniczak', M. Jimenez’, O. Otto®, N. Willoughbyl, H. Bridle'

"Heriot-Watt University, UK, “University of Glasgow, UK, *University of Greifswald, Germany

Isolation of Extracellular Vesicles from Small Volume of Sample by Microfluidic

Aqueous Two Phase SyStem .............oociiiiiiiiiiiieeee ettt 2053
Bo Hoon Han'?, Seok Chung', Ji Yoon Kang®

Korea Institute of Science and Technology, Republic of Korea, 2Korea University, Republic of Korea

Microparticle Extraction using Inertial Focusing to Inflection Points of Velocity Profile ......... 2056

Dongwoo Lee, Wonhee Lee
KAIST, Republic of Korea

Sheathless Particle Separation in Viscoelastic Solution Utilizing Viscoelastic Flow

Induced Secondary Flow in a Spiral Channel ..., 2059
Haidong Feng, Bruce K. Gale

University of Utah, USA

Solving the DLD Boundary Problem using Iterative CFD ..................cccoeoiiiiiiiiiiiiieees 2063
Shilun Feng, Alison M. Skelley, David Inglis
Macquarie University, Australia

A Microfluidic Device for Simultaneous Extraction of Plasma, Red Blood Cells and

On-Chip White Blood Cells Trapping ..........cccccooiiiiiiiiiieiee ettt 2067
Chia-Chien Wu, Da-Han Kuan, Wei-Yu Su, Nien-Tsu Huang

National Taiwan University, Taiwan

Interaction Analysis of Highly Diffusive Superparamagnetic Nanoparticles and

Carrier Fluids at Low Reynolds NUMDErs ............ccccccovviiiiiiiiiiiiiccee e 2070
Mario Fratzl, Guillaume Blaire, Sarah Delshadi, Thibaut Devilliers, Franz Bruckert,

Orphée Cugat, Nora M. Dempsey

University Grenoble Alpes, France

Separation of Cells and Particles by the Application of Discrete Dielectrophoretic Force .......... 2073
Nitipong Panklang', Boonchai Techaumnat', Anurat Wisitsoraat’, Yuji Suzuki’

Chulalongkorn University, Thailand, National Electronics and Computer Technology Center,

Thailand, *The University of Tokyo, Japan

Motile Sperm Selection using Dean Flow in a Spiral Channel ....................ccoccoiinn. 2077
Alexander R. Jafek', Haidong Feng', Dallin S. Broberg®, Timothy G. Jenkins?,

Kenneth I. Aston’, Bruce K. Gale', Raheel Samuel'?

'University of Utah, USA, University of Utah School of Medicine, USA



T197g

T198g

T199¢g

W190g

W191g

W192¢g

W193g

W194g

W195g

W196¢g

Rapid and Switchable Thermophoretic Focusing and Separation of

Micro-/Nanoparticles on a Chip ...........cooooiiiiiiii e 2080
Kyunghun Lee, Wooyeong Lim, Gun-ho Kim, Taesung Kim

UNIST, Republic of Korea

Separation of Microcarriers from Mesenchymal Stem Cell Suspensions using

INErtial FOCUSIIE ........ooooiiiiiiiiiiiiiee ettt e et e e et e s sstaeeesbaeesssseessssaeesssseeesnsseesnnes 2082
Reza Moloudi'?, Steve Oh®, Chun Yangl, Kim Leng Teo®, Alan Tin-Lun Lam®, Majid

Ebrahimi Warkiani‘, May Win Naing®

!Nanyang Technological University, Sngapore, “Singapore | nstitute of Manufacturing

Technology, Singapore, *Bioprocessing Technology Institute, Sngapore,

“University of Technology Sydney, Australia

Gelatin Hydrogel Microdroplets for High-Throughput Sorting of Hyperproducing

MiCroal@al CellS ..........cooccoiiiiiiiiiiiiie ettt et s e s e tte e s ntaeesaseeesssaeesssseeessseesnnns 2084
Ming Li'*, Mark van Zee', Robert Damoiseaux’, Keisuke Goda®, Dino Di Carlo'

YUCLA, USA, *Macquarie University, Australia, *The University of Tokyo, Japan

Inertial Microfluidic Syringe Concentrator for High-Throughput Hand-Powered

Cell COMCENEIALION .....c..eoiiiiiiiiiiiiieet ettt et e sttt st e st e st e e sabeesateesbaeebeeen 2087
Nan Xiang, Zhonghua Ni

Southeast University, China

Tunable Separation and DNA Manipulation in Metal Coated Pillar Arrays ........................ 2090
Jason P. Beech', Kevin Keim?, Bao Dang Ho', Oskar Strom’,

Carlotta Guiducci’, Jonas O. Tegenfeldt'

Y und University, Sweden, 2EPFL, Switzerland

Lateral Migration of WBCS in Whole Blood for Sorting and Enrichment .......................... 2094

Jian Zhou, Ian Papautsky
University of lllinois at Chicago, USA

Size-Dependent Migration of Microparticles in Undiluted Blood ...............cccccooeiiiinninnen. 2097
Jian Zhou, Ian Papautsky
University of lllinois at Chicago, USA

A Pneumatically Tunable Particle Focusing and Continuous Separation using

Inertial MACrOfTUIAICS ........c.ooiiiiiie ettt ettt et eaee s 2100
Szu-1 Yeh', Wei-Chun Ho?, Jing-Tang Yang’

!National Cheng-Kung University, Taiwan, “National Taiwan University, Taiwan

Heterogeneous Inertial Migration at Single Particle Level in Rectangular Straight
Microfluidic Chanmels ...t 2104
Jian Zhou, Ian Papautsky

University of Illinois at Chicago, USA

Empirical Correlation for Dean Flow Velocity of Viscoelastic Fluids in

Curved MIcrochanmels ...ttt 2107
Arsalan Nikdoost, Pouya Rezai

York University, Canada



07 - Separations and Reactions
7.04 - Microreactors and Micromixers

M198g

M199g

M200g

M201g

M202g

M203g

T200g

T201g

T202g

T203g

Microfluidic Patterning of Silver Nanoparticles for Surface-Enhanced Raman

Spectroscopic Sensing of Biomolecules ...............c.ccoooviiiiiiiiiiiii e

Yuan Nie, John X.J. Zhang
Dartmouth College, USA

Growth and Separation of Crystals and Protein Aggregates in Acoustofluidic ...........

Pierre Gelin, Iwona Ziemecka, Kris Pauwels, Marzena Krzek, Ozlem Sardan Sukas,
Peter Tompa, Dominique Maes, Wim De Malsche
Vrije Universiteit Brussel, Belgium

Modular ATR FT-IR Microreactor Chip for Optimizing Reaction Conditions ...........

Jasper J.A. Lozeman, Jeroen C. Vollenbroek, Johan G. Bomer, Hans L. de Boer,
Albert van den Berg, Mathieu Odijk
University of Twente, The Netherlands

Immobilization of Membrane-Bound Enzymes on Micropillar Arrays via

Fusogenic LIPOSOMES ...........cocoiiiiiiiiiiiiiiiie ettt ettt e e e st e et e eneeeneeas

Tiro Kiiski', Tea Pihlajal, Lauri Urvas', Ville Jokinen?, Tiina Sikanen'
YUniversity of Helsinki, Finland, ?Aalto University, Finland

A Systematic Investigation of 3D-Printed Micromixers, Applied to Red Blood Cell Lysis
Fangxu Du', Mehdi Rafeie', Majid Ebrahimi Warkiani’, Tracie Barber'
YUniversity of New South Wales, Australia, “University of Technology Sydney, Australia

Spectroelectrochemical Detection of p-Benzoquinone and Hydroquinone in an

Electrochemical Microreactor with an Integrated ATR-IRIRE ..............................

P. Fiihrer, J.J.A. Lozeman, H.L. de Boer, J.G. Bomer, W. Olthuis, M. Odijk
University of Twente, The Netherlands

Droplet Microreactor for Reaction Monitoring at Elevated Temperatures and Pressure .

J.C. Vollenbroek', A.E. Nieuwelink’, J.G. Bomer', R.M. Tiggelaarl, A. van den Bergl,
B.M. Weckhuysen’, M. Odijk’
'University of Twente, The Netherlands, 2Utrecht University, The Netherlands

Electrochemical In Situ Microsensor Setup for the Online Measurement of H,O,, H;

and O; in High Pressure Direct Synthesis Microreactors ................cccoecoeeiiieiiniinnnnnnn.

Sebastian Urban', Andreas Weltin', Hubert Flamm', Jochen Kieningerl,
Benedikt J. Deschner’, Manfred Kraut’, Roland Dittmeyerz, Gerald A. Urban'
Albert-Ludwigs-Universitat Freiburg, Germany, *Karlsruhe Institute of Technology, Germany

An Adjustable Modular Continuous Liquid-Liquid Extraction (MCLLE)

Micro-Device With 3D Coaxial FLIOW ..........coooiiiiiiiiiiiiieeeeeeeeeee e

Yu-Lung Chang, Zheng-Xin Yu, Ya-Yu Chiang
National Chung Hsing University, Taiwan

3D Printed Reactor-in-a-Centrifuge (RIAC): A Novel Approach to the Production

of Organic Nanomaterials ...............ccooooiiiiiiiiiiii e

Domenico Andrea Cristaldi', Alessio Labanca', Joshua Owen’, Eugen Stulz',
Xunli Zhang', Dario Carugo'
*University of Southampton, UK, “University of Oxford, UK



T204g Rapid Thin-Film Plastic Micromixer for the Application of Portable Device ..............
Cheng-Je Lee, Yu-Hsiang Hsu
National Taiwan University, Taiwan

W198g  High-Speed On-Chip Mixing using On-Demand Vortex Generation in Microstream
Shinya Sakuma, Yusuke Kasai, Fumihito Arai
Nagoya University, Japan

W199g  Concentration-Adjustable Superdilutor Chip ...............cocooiiiiiiii
Ken Yamamoto, Ryosuke Sakurai, Masahiro Motosuke
Tokyo University of Science, Japan

W201g Beyond Fickian Diffusion: Microfluidics to Study Mass Transfer Mechanism and
Binary Diffusion Coefficients .............c.ccooiiiiiiiiiiiiii e
Kiarash Keshmiri', Abebaw Jemere’, Haibo Hauang®, Neda Nazemifard'
"University of Alberta, Canada, “National Research Council Canada, Canada,
®InnoTech Alberta, Canada

W202¢g  3D-Printed Module for Fast Liquid Equilibration with Gasses ...................cccceeverennne.
Gert I.J. Salentijn, Maciej Grajewski, Elisabeth Verpoorte
University of Groningen, The Netherlands

07 - Separations and Reactions
7.05 - Chemical Synthesis

M204g  Monitoring In Situ Electrodeposition of Chitosan in a Compact Microfluidic
Channel with Nuclear Magnetic Resonance (NMR) ...
Nurdiana Nordin, Lorenzo Bordonali, Jan G. Korvink, Vlad Badilita, Neil MacKinnon
Karlsruhe Institute of Technology, Germany

M205g 3D Printing of Highly Fluorinated Methacrylates for the Fabrication of Transparent
and Chemically-Resistant Microfluidic Devices .............c..ccocoviiiieiiiiniiiiccircee e,
Patrick Risch, Frederik Kotz, Dorothea Helmer, Bastian E. Rapp
Karlsruhe Ingtitute of Technology, Germany

T205g 3D Printing of Microfluidic Glass Reactors ...............cccoociiiiiiiiiiiiieceee e
Patrick Risch, Frederik Kotz, Dorothea Helmer, Bastian E. Rapp
Karlsruhe Institute of Technology, Germany

T206g 8-Inch based Hybrid Glass/Silicon Multichannel Flow Chemical Device Suitable for
Continuous Processing with Packing Materials ...................ccoocoiiiiiii,
Hirotada Hirama', Hokichi Yoshioka?, Yoshihiro Matsumoto?, Takuya Amada’,

Yousuke Hori’, Kenichiro Ohtaki’, Ming Lu!, Tomoya Inoue'
LAIST, Japan, TECNISCO Ltd., Japan

W203g Effect of Phase Flow Size in Microchannel on Synthesis of Gold Nanoparticles ..........
Yuanwei Wang, Hiromasa Yagyu
Kanto Gakuin University, Japan

W204g Size Control of Gold Nanoparticles in Organic Solvent using Immiscible Fluid Flow
in Glass MICrofTuidics ............ccoooiiiiiii e
Mao Hamamoto, Hiromasa Yagyu
Kanto Gakuin University, Japan



07 - Separations and Reactions
7.06 - Particle Synthesis

M206g  Rapid Production of Highly Tunable Microgels for In Situ Assembly of

Microporous Tissue SCaffolds ..............ccooooviiiiiiiiiiiiiccc e e eree e 2178
Joseph de Rutte, Jaekyung Koh, Dino Di Carlo
UCLA, USA

M207g  Functional Particles Design using Deterministic Lateral Displacement ................................. 2181

Naotomo Tottori, Liu Yingzhe, Takasi Nisisako
Tokyo Institute of Technology, Japan

T207g Microfluidic External Gelation of Shape-Controlled Calcium-Alginate Hydrogels
for Drug Encapsulation and Sustained Release ..................ccociiveiiiiniiiiciie e, 2183
Yingzhe Liu, Naotomo Tottori, Takasi Nisisako
Tokyo Institute of Technology, Japan

T208g Chitosan Coated Iron-Oxide Nanoparticle Synthesis using a Droplet based
Microfluidic ReACtOY .............cocoiiiiiiiiiiiiiiiiii e 2185
Malik Abdul Wahab', E. Yegan Erdem'?
!Bilkent University, Turkey, 2UNAM, Turkey

W205¢g Optimization of Preparation of Polymeric Nanoparticles using Microfluidics ..................... 2189
Mahmoud Abdelkarim, Noura H. Abd Ellah, Mahmoud Elsabahy,
Sara A. Abouelmagd, Mohamed Abdelgawad
Assiut University, Egypt

W206g  Microscopic Real-Time Measurement of Protein Crystal Growth in
MiCrofluidic DEVICES .......oooooniiiiiiii et e e et e e e e e s aaaeee e e e e araeeeeeennnnes 2192
Masatoshi Maeki, Shohei Yamazaki, Akihiko Ishida, Hirofumi Tani, Manabu Tokeshi
Hokkaido University, Japan

W207g Nano-Confined Synthesis of Single Crystalline Metal Organic Frameworks ...................... 2194
Stephanie M. Guthrie, Armita Salahi, Luke Huelsenbeck, Walter Varhue,
Gaurav Giri, Nathan S. Swami
University of Virginia, USA

08 - Commercialization
8.01 - Microfluidic and Lab-on-a-Chip Systems

M208h  Whole-Blood-Based Microfluidic Blood Typing Chip with Precise Dilution and
Sensitive Agglutination Level Detection ...............ccocccoiiiiiiiiiiiiiiiiie e 2196
Ryosuke Sakurai, Ken Yamamoto, Masahiro Motosuke
Tokyo University of Science, Japan

M209h  Standardized, Modular Parallelization Platform for Microfluidic Large-Scale
Integration Cell Culturing CRIPS .........coooiiiiiiiiii et 2199
Anke R. Vollertsen', Stefan Dekker', Britt A.M. Wesselink', Rob Haverkate',
Johan G. Bomer', Hoon Suk Rho’, Robert Jan Boom’, Maciej Skolimowski’, Marko Blom®,
Andries D. van der Meer', Robert Passier', Albert van den Bergl, Mathieu Odijk1
"University of Twente, The Netherlands, *Maastricht University, The Netherlands,
3Micronit Technol ogies BV, The Netherlands



T209h Palmtop, Remote Ion-Channel Recording Platform ...,

Toshihisa Osaki'?, Koki Kamiya', Satoshi Fujii', Nobuo Misawa', Shoji Takeuchi'’
Kanagawa Institute of Industrial Science and Technology, Japan, The University of Tokyo, Japan

08 - Commercialization
8.02 - Fuel Cells

M210h  CNT Covered and Shewanella-Laden Hydrogel Microfiber for Minitualized

MICrobial FUEL Cell .........ooooiiiiiiiiiiiiiieeeeeeee e e e e e e e ee e et es

Yoshitaka Furuya', Fumisato Ozawa', Tetsuya Yamada®, Shoji Takeuchi'
The University of Tokyo, Japan, *’Kanagawa I nstitute of Industrial Science and Technology, Japan

T210h Polymer-Based Bendable Direct Methanol Fuel Cell for Wearable Applications .......

W.Y. Huang', F.G. Tseng"?, P.C. Wang'
"National Tsing Hua University, Taiwan, “Academia Sinica, Taiwan

W209h  Water Removal in a Multi-U-Shape Microchannel and Application in a PEM Fuel Cell
Ting-Yu Lin', Yao-Hsuan Liu’, Kuo-Long Pan', Kevin Ke-En Sun®
!National Taiwan University, Taiwan, 2UCLA, USA

08 - Commercialization
8.03 - Energy / Power Devices

T211h High Efficient Micro Evaporator for Hydrogen-Producing Methanol Reformer .......

Yen-Chih Wu', Yu-Chuan Su', Fan-Gang Tseng'”
"National Tsing Hua University, Taiwan, ?Academia Sinica, Taiwan

W210h  Self-Powered Microfluidic Sensing Platform based on Integrated Microfluidic Battery
Kai Sachsenheimer, Patrick Risch, Frederik Kotz, Christiane Richter, Bastian E. Rapp
Karlsruhe Institute of Technology, Germany

08 — Commercialization
8.04 - Environmental Analysis

M212h  Multiplex Quantification of Metals in Air PM via Smartphone and pnPADs ...............

Hao Sun', Xiao Li’, Longxiang Fan', Yuan Jia’
YFuzhou University, China, *Southeast University, China

T212h DEPSOR: A Tool for Rapid Commercialization of Electrochemical Sensor Technology
Madhu Biyani'?, Hiroshi Ushijima?, Eiichi Tamiya’, Yuzuru Takamura®, Manish Biyani'*
'Biyani BioSolutions Pvt. Ltd., India, “BioDevice Technology Ltd., Japan, *JAIST, Japan,

“BioSeeds Corporation, Japan

W211h  An Integrated Phage-Based Bioluminescence System for the Detection of

Escherichia Coli in Water Samples .............cccccovviiiiiniiiiniie e

Luis F. Alonzo', Troy Hinkley?, Justin Podczerviensky’, Stefano Begolo®, Spencer Garing',
John Williford', Anne-Laure Le Nyl, Sam R. Nugenz, Kevin P. Nichols'
Y ntellectual Ventures Laboratory, USA, 2Cornell University, USA, *Aline, Inc., USA



09 - Microfluidics in Biology
9.02 - Synthetic Biological Systems

M213i

T214i

T215i

W212i

W213i

A Hybrid Microfluidic n-Ary Sorter for Biofuel Organisms .................cccocoeiiiiiiinniinnninnnn, 2230
Fatemeh Ahmadi, Kenza Samlali, Philippe Q.N. Vo, Steve C.C. Shih
Concordia University, Canada

A Selection Method for Agarase Gene Screening using Agarose-Sol Droplets ...................... 2233
Kanae Sakai', Satoshi Fujii’, Shoji Takeuchi'?
The University of Tokyo, Japan, *Kanagawa I nstitute of Industrial Science and Technology, Japan

Large-Area Highly Stable On-Chip Lipid Bilayers Probed by AFM ..., 2235
Martin Oellers', Sander van den Driesche’, Gang Wei', Tanzir Ahmed’,

Satya Prathyusha Bhamidimarri’, Roland Hemmler®, Karsten Gall’,

Mathias Winterhalter’, Richard Wagnerz, Lucio Colombi Ciacchi', Michael J. Vellekoop1

YUniversity of Bremen, Germany, 2Jacobs University, Germany, *lonovation GmbH, Germany

Flow through Gels as a Tool to Generate 3D Concentration Profiles in

Hydrogel-Filled DEVICES ...........coooiiiiiiiiiiiiiie ettt eitee e ete e st ee e st eesbeeessabeeesseeeeeans 2239
Joshua Loesberg-Zahl, Andries D. van der Meer, Albert van den Berg, Jan C.T. Eijkel

University of Twente, The Netherlands

A Droplet-Interface-Bilayer Platform for the Characterization of Intracellular

L 0] (IO 1 P 111 T USRS 2242
Yu Zhang', Hazel Bracken?, Cheryl Woolhead”, Michele Zagnoni'

YUniversity of Srathclyde, UK, 2University of Glasgow, UK

09 - Microfluidics in Biology
9.03 - Integrative Biology, System Biology

M214i

Microfluidic Chip for Generating Single Cell-Derived Monoclonal Cell Populations .......... 2245
Chuan-Feng Yeh'?, Ching-Hui Lin"?, Hao-Chen Changl’3, Chia-Yu Tangl’z, Pei-Tzu Lia,

Jefunnie Matahum', Chia-Hsien Hsu'*?

!National Health Research Institutes, Taiwan, “National Tsing Hua University, Taiwan,

®National Chung Hsing University, Taiwan

09 - Microfluidics in Biology
9.04 - Others

M215i

M216i

Improvement of MicroTAS for Directed Evolution of NAD(P)-Dependent

OXIAOTEAUCTASES .......ooiiiiiiiiiiiieiiiee ettt e et e e ettt eesabee e sabeeessbeeessbeeesssseessaseeesnseessnsseesnnsees 2247
Haruna Goto, Yuki Kanai, Arisa Yotsui, Shota Shimokihara, Shunya Shitara,

Yasuaki Einaga, Yoshinori Matsumoto, Norihisa Miki, Kei Fujiwara, Nobuhide Doi

Keio University, Japan

A Rapid and Simple Technique for Covalent Micro Patterning of Biomolecules

Inside Microfluidic Channels ... e e e 2250
Amid Shakeri, Sara M. Imani, Hanie Yousefi, Raed Shabbir, Tohid Didar

McMaster University, Canada



M217i

T216i

T217i

W215i

W216i

Microfluidic Approach towards Natural Product Extraction using Magnetic Actuation

of Aqueous and Organic Droplets on Slippery Liquid Infused Porous Surfaces ..................

Prashant Agrawal, Dragos Chiriac, Timothy Salomons, Avena Ross, Richard Oleschuk
Queen's University, Canada

Investigating Coordination of Kinesin Motor Proteins using their Selective

Immobilization on Gold Nano-Pillars ...............coooiiiiiiiiiiiimiiceeeeeeeee e

Taikopaul Kaneko', Shotaro Ohba’, Ken’ya Furuta’, Kazuhiro Oiwa®, Hirofumi Shintaku®,
Hidetoshi Kotera®, Ryuji Yokokawa'

Kyoto University, Japan, National Institute of Information and Communications Technology,
Japan, *RIKEN, Japan

Using Microfluidic Devices to Study In-Plane Elasticities of the Endothelial Cells in

Different Directions under Flow Shearing ................cccccooiviiiniiiinniii e

Ping-Liang Ko', Heng-Hua Hsu'?, Tse-Ang Lee', Chien-Kai Wang®,
Wei-Hao Liao', Yi-Chung Tung'
!Academia Snica, Taiwan, “National Tsing Hua University, Taiwan, *Tamkang University, Taiwan

Supramolecular Epigenetics: New Vistas on Anti-Bacterial Genotoxicity, Crystal

Growth and PolymorphiSm ..............cccoooiiiiiiiiiiiiee et

Anthony W. Coleman', Momoko Kumemura', Laurent Jalabert', Yannick Tauran?,
Florent Perret’, Hiroyuki Fujita
The University of Tokyo, Japan, °L’ Université de Lyon, France

On-Chip Effective Cell Lysis in Sputum through Integrated Low Cost Vibrating

Disc for Pathogen Detections .............ccooviiiiiiiiiiiiiiieee ettt

Wei Wang', Chun Yang’, Zeng Jiamin Jasmine', ZhiPing Wang'
Singapore I ngtitute of Manufacturing Technology, Singapore,
Nanyang Technological University, Sngapore

10 - MicroTAS for Other Applications
10.02 - Forensics

T218k

Conservation and Wildlife Forensic Applications of a Microfluidic Device for

Threatened SPECIES ..........cooviiiiiiiiiiiciee ettt e e eer e e s s treessbeeestbeeesssaeesnsseeesssseeas

Ryan Wimbles, Louise M. Melling, Bradley Cain, Kirsty J. Shaw
Manchester Metropolitan University, UK

10 - MicroTAS for Other Applications
10.04 - Others

M218k

T219k

Microfluidic Atmospheric-Pressure Plasma Reactor for Water Treatment ......................

L. Patinglag', D. Sawtell', A. Iles’, L. Melling', K. Whitehead', K.J. Shaw'
"Manchester Metropolitan University, UK, *University of Hull, UK

Nano-Litter Micro Sampling Device for Extracting Sample from Plants ........................

Panpan Gao"*, Toshihiro Kasama'*, Maia Godonogal"', Yoshishige Endo"*,

Tetsushi Koide**, Atsushi Ogawa®*, Ryo Miyake'*

The University of Tokyo, Japan, Hiroshima University, Japan, *Akita Prefectural University,
Japan, “Japan Science and Technology Agency, Japan



W217k

W218k

Monitoring Atmospheric Ice-Nucleating Particle Concentrations during a Major

Combustion AEroSOL EEVENL ........cccooiiiiiiiiiiiiiieeeeeeeeeee e e e e e e e e e e eeeeeeeeesaeaaaans

Mark D. Tarn, Mike Adams, Grace C.E. Porter, Sebastien N.F. Sikora,
Alexander D. Harrison, Jesus Vergara-Temprado, Jung-uk Shim, Benjamin J. Murray
University of Leeds, UK

Application of Drug Infusion Balloons to Microfluidic Systems for In Situ Measurement
T. Fukuba', A. Nakasa®, O. Tsukada®, Teruo Fujii’

1Japan Agency for Marine-Earth Science and Technology, Japan,

*Tsukada Medical Research Co., Ltd., Japan, *The University of Tokyo, Japan

11 - Late News

M220j

M221j

M222j

M223;

M224j

M225j

M226j

M227j

Optimizing Supercritical Angle Fluorescence Structures in Polymer Microfluidic

Chips for Highly Sensitive Pathogen Detection ....................cocoiiiiiiiiiiiiiiee,

Trieu Nguyen, Tien Anh Ngo, Anders Wolff, Dang Duong Bang
Technical University of Denmark, Denmark

Multi-Lumen Tubular Calcium-Alginate Cell-Laden Scaffold Formation for

3D BioPTINtING ......coooiiiiiiiiiicieeeeecee et e e et e e stre e e sbe e e e nrae e taeeennraeens

Van Thuy Duong', Seok Oh', Chanh Trung Nguyen', Huu Lam Phan', Dachyeon Shin',
HyoSeok Lee', Hyewon Son', Hojeong Jang', Chang Ho Hwang?, Kyo-in Koo'
'University of Ulsan, Republic of Korea, “University of Ulsan College of Medicine, Republic of Korea

Uniaxial 3D-Particle Tracking Velocimetry for Evaluating Single-Cell Analysis Chips
Shunsuke Kawabe, Masataka Shirai, Tomoyuki Sakai
Hitachi, Ltd., Japan

Dynamic Microfluidic Blood-Brain Barrier Chip to Understand Cellular

Interactions for Drug SCreening ..............ccccooviiiiiiiiiiiiiiiiieice e e e

Fang Yu, Nivasini D/O Selva Kumar, Lynette C. Foo, Ng Sum Huan Gary,
Walter Hunziker, Deepak Choudhury
A*STAR, Sngapore

Surface-Tension-Confined Gradient Array for High-Throughput Drug Screening ....

Xinlian Chen, Jinbo Wu
Shanghai University, China

A Microfluidic Chip for Multiple Single-Cell Interaction Analysis .............ccccccoveeennen.

Cheng-Kun He'?, Chihchen Chen’, Chia-Hsien Hsu'**
!National Chung Hsing University, Taiwan, “National Tsing Hua University, Taiwan,
3National Health Research Institutes, Taiwan

Multiplexed Signal Amplification Assay for microRNA using Hydrogel Microparticles .

Junbeom Kim', Ki Wan Bong’, Nakwon Choi'
*Korea Institute of Science and Technology, Republic of Korea, 2Korea University, Republic of Korea

Predicting and Measuring Glucose and Lactate Metabolism of Cancer Spheroids in

Hanging-Drop NetWOTKS .........ccccoiiiiiiiiiiiieee ettt te et e et e e e enseeneeas

Nassim Rousset, Patrick M. Misun, Andreas Hierlemann
ETH Zirich, Switzerland



M228j

M229j

M230j

M231j

M232j

M233j

M234j

M235j

M236j

M237j

M238j

An Integrated Microfluidic System for Measurement of Troponin I in Whole Blood

by using a Membrane-Based Assay on Magnetic Beads ....................ccoooiiiiiiiniiininn, 2303
Liang-Ju Chien’, Yu-Ying Lin', Chi-Han Chiou’, Shiou-Yi Kuo', Chih-Jen Chen’,

Chih-chia Hsieh®, Tzong-Shiann Ho?, Chen-Hsun Weng’

YIndustrial Technology Research Institute, Taiwan, *National Cheng Kung University, Taiwan

3D Microfabrication of Low Refractive Index Polymer Biochip for Detail Analysis

of Cell-Fluid INteraction .............cccccooiiiiiiiiiiiiiiiiceee et 2305
Yasutaka Hanada

Hirosaki University, Japan

A Low-Cost Wrinkled Texture Process for Mammalian Cell Alignment Applications .......... 2308
Bing-Cheng Jiang, Ya-Yu Chiang
National Chung Hsing University, Taiwan

An Energy Free Passive Pumping System for Microfluidic Device ...............cccoccovniinnnnnnn. 2310
Chen-Han Chuang, Lu-Wei Wu, Zhi-Hao Cheng, Ya-Yu Chiang
National Chung Hsing University, Taiwan

DNA Sequence Microarray Deposited and Reduced Interference between Droplets ........... 2312
Jian-Chiun Liou, Ting-Yu Su
Taipel Medical University, Taiwan

Cell Differentiation within Isolated Cell-Derived Matrix in Inertial Serial Reverse

Wavy Microfluidic Channel Structures ...............cooociiiiiiiiiie e 2314
Yinning Zhou, Shiying Liu, Ye Ai

Sngapore University of Technology and Design, Sngapore

DDDPCR for Precise Bacteria Identification and Quantification from the

Inhibitory ENnVIronment ..............ccccoooiiiiiiiiiiiiccccee ettt e s srae e e e e e e ereeeenes 2316
Natalia Pacocha', Ott Scheler'?, Mikolaj Nowak®, Ladislav Derzsi',

Joanna Cichy’, Piotr Garstecki'

Polish Academy of Sciences, Poland, University of Tartu, Estonia, 3Jagidllonian University, Poland

Miniaturized Microfluidic Platform: A 3D Capillary Microfluidic Channel for

Urinalysis Enabled by the Colorimetric Analysis ..............ccccooviviiiiiriiiinc e, 2318
Sheng Yan', Yonggang Zhu?, Weihua Li'

YUniversity of Wollongong, Australia, 2Harbin Institute of Technology, China

Label-Free Colorimetric Detection of Nanomechanical Bending for

High-Throughput SENSING ...........ccoooiiiiiiiiii ettt st 2320
P. Escudero', J. Yeste', C. Pascual-Izarra’, R. Villa'?, M. Alvarez'

YIMB-CNM, Spain, ALBA Synchrotron, Spain, *CIBER-BBN, Spain

Mag-Centrifugal Microfluidic Separation for Rapid Purification of Dorsal Root

GanGlion NEUFOMS .....ccc.oiiiiiiiiiiiiiie ettt et et sb e s bt e st e sateesabeenaaeesbeeebeeas 2323
Hee Jae Lee', Ji Hoon Kim', Woon-Hae Kim', Hyun Young Shin', Seung Joon Lee'?,

Joseph Sunoo’, Yun Jeong Mo', Yu Seon Kim', Yun-II Lee', Minseok S. Kim'

'DGIST, Republic of Korea, “CytoDx Co., Republic of Korea

Automated Viscosity Measurement in Microfluidic Channel using Amperometry:

An Approach using FDM 3D Printer ...........cccoooiiiiiiiiiiiie ettt 2325
Puneeth S.B., Sanket Goel

Birla Institute of Technology and Science, India



M239j

M240j

M241j

M242j

M243j

M244;j

M245j

M246j

M247j

M248;

T220j

Dynamic Manipulation of Micro-Particles using Single Acoustic Beam ................................ 2327
Shih-Jui Chen, Tai-Yi Yeh, You-Lin Tu, Ping-Hsun Hsieh, Cho-Yu Chang
National Central University, Taiwan

Pulsed-Electromagnetic Field-Assisted Reduced Graphene Oxide Substrates for
Multidifferentiation of Human Mesenchymal Stem Cells ...............ccooooiiiiiiiiiiiiniieee. 2329
Min-Hyeok Kim', Sun Min Park’, Yonghyun Gwan’, Jangho Kim?, Ki-Taek Lim'

Kangwon National University, Republic of Korea, “Chonnam National University, Republic of Korea

Study of Alternative Adsorbents for Preconcentration of Benzene and Toluene:

Improving the Sensitivity of a Miniaturized GC to PPT Levels ...........c..coccociniinnininnnen. 2332
Irene Lara-Ibeas’, Alberto Rodriguez-Cuevasz, Christina Andrikopouloul,

Ali Ahmad Kassir', Racha Kassem', Lucien Baldas’, Stéphane Colin®, Stéphane Le Calvé'"?

YUniversity of Srasbourg, France, %In’ Air Solutions, France, *Université de Toulouse, France

Study for Enhancement of Sample Metering in an Innovative Assay Cartridge with

Plasma Separation Integrated ...................ooccoiiiiiiiiiiii e 2334
Yongjian Yang, Tomoyuki Nose, Govil Pratiksha

Sysmex Corporation, Japan

Green Synthesis of Reduced Graphene Oxide Supported by Core-Shell Au@Pt@Pd
Trimetallic Nanoparticles for Electrochemical PSA Detection ..................ccocciiiiiniinnnnn. 2338
Md. Sharifuzzaman, S.C. Barman, J.Y. Park

Kwangwoon University, Republic of Korea

Application of Taylor Vortex to Enhance Platelets Separation ........................c..ccoooi. 2340
Y. Chang, S.-R. Chen, Y.-W. Lu
National Taiwan University, Taiwan

Portable Plasmonic Heating Device for Digital Polymerase Chain Reaction ........................ 2344
Christian D. Ahrberg, Jong Min Lee, Bong Geun Chung
Sogang University, Republic of Korea

Capillary Droplet Reactor for the Synthesis of Magnetic Ironoxide Nanoparticles ............. 2348
Christian D. Ahrberg, Ji Wook Choi, Bong Geun Chung
Sogang University, Republic of Korea

An Optical Label-Free Biosensor based on Dye-Doped Leaky Waveguides (DDLW)

for Tissue Factor ANALYSiS ...........ccoocviiiiiiiiiiiiecc e e e e e e e snereeseneas 2352
Rana Al-Shemaryl, Leigh Madden', Nasser Alamrani', Nicole Pamme’,

Gillian M. Greenway', Ruchi Gupta®

YUniversity of Hull, UK, 2University of Birmingham, UK

Library Preparation for Next-Generation Sequencing using a Multiplex

MiCrofluidic CRIP .....c.oooiiiiiiie ettt et e s st e e s ebe e e sareeessbaeeesseeesnsseesanes 2355
Po-Wei Hsu, Chen-Lin Chen, Hua-Wei Tseng, Andrew M. Wo

National Taiwan University, Taiwan

A Spontaneous 3D Bone-on-a-Chip for Bone Metastasis Study ................cccoeeiiiiinniinnennnn. 2358
Sijie Hao', Laura Ha'?, Gong Chengl, Yuan Wan', Yiqiu Xia', Donna M. Sosnoski’,

Andrea M. Mastro', Si-Yang Zheng'

The Pennsylvania Sate University, USA, “POSTECH, Republic of Korea



T221j

T222j

T223j

T224j

T225j

T226j

T227j

T228j

T229j

T230j

IFAST/ATP Assays for On-Chip Detection of Group B Streptococcus in Urine Samples .......... 2360
Bongkot Ngamsoml, Alexander Iles', Ernest Wanderaz, Racheal Kimaniz, Francis Muregiz,

Jesse Gitaka®, Nicole Pamme'

YUniversity of Hull, UK, 2Mount Kenya University, Kenya

Paper-Based Analytical Device for Citizen-Led, Point-of-Need Sensing of Cr(VI)

ANA NI(IL) oottt e e et b e e e ett e e e etbeeesabaee e tbeeeetsaeesstseeesbaeesasseseerens 2363
Bongkot Ngamsom, Samantha Richardson, Xavier Torres, Isabel R. Stacey, Mark Lorch,

Alexander Iles, William M. Mayes, Nicole Pamme

University of Hull, UK

A Microfluidic Device for Plasma Separation from Whole Blood Samples using
Bubble-Induced Acoustic MICIOVOITEX ..........cccciiiiiiiiiiiiieiieeie ettt 2367
Stanley Liu', Neha Garg’, Abraham Lee’

!Arcadia High School, USA, University of California, Irvine, USA

Analysis of Morphological Anomalies at Cellular Level using Image Processing and
Computational TeChNIQUES ...........coccvviiiiiiiiiiiice e e e s e e eeree e sssreeesnneas 2369
Mukta Sharma', Venkanagouda S. Goudar’, Bhakti M. Netke', Fan-Gang Tseng™”,

Mahua Bhattacharya1

indian Institute of Information Technology & Management, India,

National Tsing Hua University, Taiwan, *Academia Sinica, Taiwan

Autonomous Capillary-Flow Immuno-Sensor for Sensitive Detection of

Interferom GAMIMA ............coooiiiiiiiiieiiie ettt e et e e et e s staeesabaeesssseeesssaaeessseeesssseesnnes 2371
Hui-Ju Shen, Hui-Chu Hsieh, Nien-Jen Chou, Yuh-Tyng Tsai, Wen-Pin Hsieh,

Huai-Lo Lee, Pei-Shin Jiang

Industrial Technology Research Institute, Taiwan

Introduction of Polyethylene Terephtalate (PET) Enabling the Fabrication of In

Vitro Models for Medical or Pharmaceutical Applications .................ccccoeeviviviiiiiniieeiiieeens 2373
Taleieh Rajabi, Tim Finkbeiner, Ralf Ahrens, Ruben Garschagen, Andreas E. Guber

Karlsruhe Institute of Technology, Germany

Microfluidic Impedance Platform for Long-Term Detection of Parasite Viability ............... 2375
Paolo S. Ravaynial, Ketki Chawla', Mario M. Modena', Flavio Lombardo?,

Jennifer Keiser’, Andreas Hierlemann'

YETH Ziirich, Germany, “Swiss Tropical and Public Health Institute, Switzerland

Development of Centrifugal Microfluidic Device for Lymphocytes Chemotaxis .................. 2377
Tsugunao Toma', Wilfred Villariza Espulgar', Masato Saito'?, Hiroyuki Yoshikawa',

Shohei Koyama', Hyota Takamatsu', Eiichi Tamiya'

'Osaka University, Japan, “AlST PhotoBIO-OIL, Japan

RBC Deformability Measurement using Cell-to-Liquid Interface as a Pressure Sensor ......... 2379
Yang Jun Kang
Chosun University, Republic of Korea

Ultra-Sensitive Chromium(III) Detection by Ion Selective Membrane Immobilized

on Field Effect TransiStor .............cccociiiiiiiiiiiicccee ettt e eeere e s eatr e e e 2381
Suman Shahim, Revathi Sukesan, Ching-Yen Hseih, Shin-Li Wang, Yu-Lin Wang

National Tsing Hua University, Taiwan



T231j

T232j

T233j

T234j

T235j

T236]

T237j

T238j

T239j

T240j

Development of Deoxyribonuclease Sensor using DNA Molecules Immobilized

between MIcCroelectrodes ...............oocooiiiiiiiiii et 2386
Takahiro Himuro, Shota Tsukamoto, Yoji Saito

Seikel University, Japan

Labdisk for Fully Automated Quantification of Two Leukemia Associated

GENE TATGELS .....oeiiiiieieiieeeiee ettt ertee e et e et e e ettt e e e bt eesssteeesssseeesstaaeasssaeeesssaeesssseesnsseeenssseesnssees 2388
Peter Juelgl, Mara Spechtl, Elena Kipfl’z, Michael Lehnert?, Cornelia Eckert’, Nils Paust'?,

Roland Zengerlel’z, Tobias Hutzenlaub'?

"Hahn-Schickard, Germany, Albert-Ludwigs-Universitéat Freiburg, Germany,

3Charité - Universitaetsmedizin Berlin, Germany

Capillary Valve for Microfluidic Foil Chips Fabricated by Micromilled Metal

IMASERT TOOLS ......eeeeiiiiieeeiee ettt e ete e e ettt e sttt e estteessasteesnbaeesnnseesansaeesssseeesnsseennnes 2390
Jacob Hess', Seyit Yazar?, Nils Paust'?, Roland Zengerlel’z, Tobias Hutzenlaub'?
Albert-Ludwigs-Universitat Freiburg, Germany, Hahn-Schickard, Germany

Human Induced Pluripotent Stem Cell-Derived Endothelial Cells in

Thrombosis-on-a-Chip DEVICES ..........cccooiiiiiiiiiiii et 2392
Hugo J. Albers', Jodo P. da Silva Simio', Heleen H.T. Middelkamp?, Christine L. Mummery"?,

Robert Passier’, Albert van den Bergl, Valeria V. Orlovaz, Andries D. van der Meer'

'University of Twente, The Netherlands, Leiden University Medical Center, The Netherlands

3D Electrode Arrays for Trapping, Analysis and Selective Release of Single Cells

USING DEP .ottt et e et e et e ettt e ne e et e e e st e e te e et e e enbeennteennaeeneenn 2394
Kevin Keim, Paul Ery, Aurélien Delattre, Carlotta Guiducci

EPFL, Switzerland

Adaptive Stitching for Improving the Manufacturing Time of Microfluidic

Channels with Two-Photon Lithography ... 2398
Sam Dehaeck, Benoit Scheid, Pierre Lambert

Université Libre de Bruxelles, Belgium

Electrostatic Fields Analysis for Uniform Thickness Electrospun Film Fabrication

with Circular Electrode for Microfluidic Filter Application .....................ccooooiiiiiiiinni. 2400
Dong Hee Kang, Na Kyong Kim, Hyun Wook Kang

Chonnam National University, Republic of Korea

Immunocapturing of Extracellular Vesicles on Stainless Steel for Multi-Modal

Individual Characterization with Correlative Light, Electron and Probe Microscopy ........... 2402
Pepijn Beekman'?, Agustin Enciso Martinez', Leon Terstappen', Cees Otto', Séverine Le Gac'

YUniversity of Twente, The Netherlands, 2Wageningen University, The Netherlands

A Chemical-Photo Reconfigurable Sensor by Dual-Gate ISFET ....................ccocoiiinninen. 2404
Yu-Hao Chang', Wei-En Hsu', Jui-Cheng Huang’, Yu-Jie Huang’, Chih-Ting Lin'
!National Taiwan University, Taiwan, Taiwan Semiconductor Manufacturing Company, Taiwan

A Membrane-Integrated Microfluidic Device for Simulating Nanoparticle

Extravasation in Tumor Microenvironment ................cc..ccccooviiiiiniinienieninnienenreeeeneeeenen 2407
Yumi Moriya, Naoki Sasaki

Toyo University, Japan



T241j

T242j

T243j

T244j

T245j

T246j

T247j

W219j

W220j

W221j

Neuronal Growth from a Volume Perspective .............ccooovriviiiiiiiiiiiniiiiceeeeeeeeee e 2409
Céline Braini, Angelo Mottolese, Catherine Villard
Institut Curie, France

Blood Flow Dynamics has a Major Influence on the State of Circulating Tumour Cells ......... 2411
Hamizah Cognart, Jean-Louis Viovy, Catherine Villard
Institut Curie, France

C. Albicans on a Chip: Bending Stiffness Measurement ....................ccocccoeiiiiiiiniiiinieeneee. 2413
Elodie Couttenier'?, Sophie Bachellier-Bassi’, Christophe d’Enfert’, Catherine Villard'
Y nstitut Curie, France,? Institut Pasteur, France

Stem Cell Differentiation into Heart Cells using a Microchip Integrated with a

Digitally Controlled MicrodiSPenSer ..............cooouiiiiiiiiiiniiiieiniee ettt st seae e 2415
Patrycja Sokolowska'”, Iwona Jesion’, Lidia Szulc-Dabrowska’, Kamil Zukowski',

Elzbieta Jastrzebska', Zbigniew Brzozka'

"Warsaw University of Technology, Poland, 2Nencki Institute of Experimental Biology, Poland,

%Warsaw University of Life Sciences, Poland

Multiparametric Porcine Oocyte Deformation Characterization by Novel

MEMS-Type MICFrOCYLOMELET .........cccuiiiiiiiiiiiiieiiiieeeitee ettt e eitee e eiteessbeeessaeeeesbeeessneeeesnseeeseans 2417
Aleksandra Pokrzywnicka', Danylo Lizanets', Patrycja Sniadek?,

Natalia Malyszka’, Rafal Walczak'

"Wroclaw University of Science and Technology, Poland, 2Poznan University of Life Sciences, Poland

3D Microstructures to Realize Single Cell Culture on Digital Microfluidic Chip for

PreciSe MEAICINE ...........ovviiiieiiee e e e e e e e e e e e eetaeeeeeeeetaeeeeeeenanes 2419
Jiao Zhai', Yunyi Li', Cheng Dongl, Haoran Li', Yanwei Jia', Pui-in Mak’, Rui P. Martins'?

YUniversity of Macau, China, ?Universidade de Lisboa, Portugal

Automated Microchannel Alignment using Innate Laser Induced Fluorenscence

Signature for Microchip Electrophoresis ...............ccocccooiiiiiiiiiiiiie e 2423
An-Chi Tsuei', Daniel Mills?, Satvinder Panesar’, Chris Birch’, Jingyi Li’, Dan Nelson',

Margarita Startseva', Brian Root', James Landers'

YUniversity of Virginia, USA, *TeGrex Technologies, USA

Water-Repellency by Nano-Meter Scale Tack Structures of Infant Water Strider’s

L@@ SUITACE ...ttt ettt e et e st e s et e e st e e bt e et e e sateesneeeeneeeneean 2425
Kaoru Uesugi', Hiroyuki Mayama’, Keisuke Morishima'

'0saka University, Japan, “Asahikawa Medical University, Japan

DNA Stretching Induced by Polymer Solution Stream in 1-um Channel .............................. 2427
Ken Hirano', Takashi Iwaki’, Kenichi Yoshikawa'*
AIST, Japan, “Oita University, Japan, *Doshisha University, Japan

Elasto-Tweezers: A Novel Platform for High-Precision Cell Elasticity Measurements .......... 2429
Sebastian Knust', Andy Sischka®, Hendrik Milting3, Bastien Venzac", Séverine Le Gac4,

Elwin Vrouwe®, Martina Viefhues', Dario Anselmetti', Karsten Gall®

'Bidefeld University, Germany, 2l onovation GmbH, Germany, *Ruhr University of Bochum, Germany,

“*University of Twente, The Netherlands, *Micronit Microtechnologies B.V., The Netherlands



W222j

W223j

W224j

W225j

W226j

W227j

W228;

W229j

W230j

W231j

W232j

In-Vitro Spermatogenesis Study using Testis-on-Chip Models ...............cccccoiiiniiininnnnne.
Bastien Venzac', Swati Sharmaz, Hoon Suk Rho', Naere Ghazarian',

Stefan Schlatt’, Séverine Le Gac'

Twente University, The Netherlands, 2University of Miinster, Germany

Mimicking Articular Motion in a Cartilage-on-a-Chip Model ....................ccocooiininnnnnn.
Carlo Alberto Paggi, Bastien Venzac, Jeroen Leijten, Séverine Le Gac
Twente University, The Netherlands

Application of a Thermal Sensor System for the Measurement and Characterization

of Biofilm Removal by the Disinfectants Ethanol, Peracetic Acid and Sodium
Hypochlorite in Real-Time ..............ccoooiiiiiii et
Tobias Wieland', Jan K. Kotthaus', Matthias Hiiglel’z, Michael Bergmannl, Gerald A. Urban'

! Albert-Ludwigs-Universitat Freiburg, Germany,

Brandenburg Medical School Theodor Fontane, Germany

Manufacturable System for Zoonotic Disease Detection .................ccoccceeiviiiiiiiiiinniiieniieees
Egan H. Doeven, Yi Heng Nai, Richard Alexander, Steven Haswell, Rosanne Guijt
Deakin University, Australia

Droplet-on-Demand for Realizing Flexible and Programmable Lab-on-Chip-Devices ..........
Medina Hamidovi¢, Werner Haselmayr, Andreas Grimmer, Robert Wille
Johannes Kepler University Linz, Austria

3D-Printed Herringbone Micro-Mixers for Inmuno-Capture of Cancer Cells ....................
Pavithra Sukumar', Muhammedin Deliorman’, Ayoola Brimmo'?, Roaa Alnemari’,

Mohammad A. Qasaimeh'”?

"New York University Abu Dhabi, UAE, *New York University, USA

Organ-on-a-Disc — Enabling Technology for the Parallelization and Automation of
Microphysiological SYStEIMIS ..........coooiiiiiiiiiiiiiiie ettt et e et e et ebeee e
Stefan Schneider', Florian Erdemann’, Oliver Schneider’, Christopher Probst', Peter Loskill"
YFraunhofer Institute for Interfacial Engineering and Biotechnology |GB, Germany,

’Eberhard Karls University, Germany

Microfluidic Biosensor for the Electrochemical On-Site Detection of MicroRNAs ..............
H. Kutluk', R. Bruch'?, M. Meirich', S. Partel’, G. Urban', C. Dincer'*?
!Albert-Ludwigs-Universitét Freiburg, Germany, 2Freiburg Center for Interactive Materials and
Bioinspired Technologies, Germany, *Royal School of Mines Imperial College London, UK,
“Vorarlberg University of Applied Sciences, Austria

Detection of Airborne Viruses using an Electrostatic Particle Concentrator and

PAPEE SEIISOTS ...oneiiiiiiiiiie et ettt ettt e bt e bt e e bt e et e st e sat e nbaeebae s
Jyoti Bhardwaj, Myeong-Woo Kim, Jaesung Jang

UNIST, Republic of Korea

Rapid and Label-Free Optical Discrimination of Healthy and Spiked Urine Samples ...........
Muhammedin Deliorman’, Roaa Alnemari', Mohammad A. Qasaimeh'*
"New York University Abu Dhabi, UAE, 2New York University, USA

Mineral Flotation by Microfluidics-Generated Reactive Oily Microbubbles .......................
Hanrui Zheng, Qingxia Liu, Neda Nazemifard
University of Alberta, Canada



W233j

W234j

W235j

W236j

W237j

W238j

W239j

W240j

W241j

W242j

W243j

A Microfluidic Platform for Whole Blood Collection and On-Chip Plasma Extraction ......... 2453
Da-Han Kuan, Chia-Chien Wu, Ting-Wei Lin, Chih-Ting Lin, Nien-Tsu Huang
National Taiwan University, Taiwan

Polymer Nanosensors using Electrophoretic Identification of Nucleotides for

Single-Molecule SeqUENCING ...........ccoocoiiiiiiiiiieie ettt eee et sneeeneeas 2455
Charuni Amarasekara', Junseo Choi’, Zheng Jia’, Steven A. Soper', Sunggook Park’

"University of Kansas, USA, ?Louisiana State University, USA

Surface Tension Assisted Dynamic and Uniform Size Generation of 3D Spherical

Hydrogels (SEA-DUH) ........ooiiie ettt et et e et e et esteeeneeesneean 2457
Manohar Prasad Koduri'’, Tom Garden?, John A. Hunt*®, James Henstock?,

Judith Curran®, Fan-Gang Tseng'

National Tsing Hua University, Taiwan, ?University of Liverpool, UK,

Nottingham Trent University, UK

Self-Assemble Nano Particle Array on Transparent Glass as Selective Absorption

SPeEctra (SANP-GTAS) ..oooooiieiiee ettt et e e e tre e s streeessbaaeesseesessseeesssaeesssseesnnnns 2459
Manohar Prasad Koduri', Ashish Kumar', Venkanagouda Goudar', Fan Gang Tseng"’

"National Tsing Hua University, Taiwan, ?Academia Sinica, Taiwan

Electroactive Microwell Array for Separate Trapping of Single Cells and Clusters ............ 2461
Chi Je Park', Soo Hyeon Kim'?, Teruo Fujii'
The University of Tokyo, Japan, “PRESTO, Japan Science and Technology Agency, Japan

Cell Isolation in Open Microfluidics: Microfluidic Probes Integrated with

DiEleCtrOPROTESIS .........oocviiiiiiiiieee et e e et e e e are e e s tae e e nraeeetraeeanes 2463
Ayoola T. Brimmo'?, Anoop Menachery', Mohammad A. Qasaimeh'”

"New York University Abu Dhabi, UAE, 2New York University, USA

Trapping and Measurement of Biological Cells using a Microfluidic Chip with

Self-Aligned Dielectrophoresis (DEP) Electrodes ..............ccccccovviiiiiiiniiiiniiieiieeeee e, 2466
Hamideh Sharifi Noghabi', Adrian J.T. Teo’, Say Hwa Tan’, Nam-Trung Nguyen’, Paul C.H. Li'

'Smon Fraser University, Canada, *Griffith University, Australia

DNA Analysis using a Nanobioarray Chip based on Centrifugal Force ................................ 2468
Christopher Oberc, Paul C.H. Li
Smon Fraser University, Canada

Cellular Anti-Adhesive Nanopillar Patterns using Nanoimprint Technology ...................... 2470
Y. Okawa, T. Kakegawa, K. Fujimoto
Dai Nippon Printing Co., Ltd., Japan

Quantitative Analysis of Cell Adhesion under Shear Stress using Microfluidic Devices .......... 2472
Koji Fujimotol, Yasuhiro Okawa', Yoshiomi Hiroi’, Junko Katayamal’z,

Takashi Funakoshi’, Yasuko Yanagidal, Takayuki Ohba'

Tokyo Institute of Technology, Japan, “Nissan Chemical Industries, Ltd., Japan, *Fujikin Inc., Japan

Microfluidic Synthesis of Monodisperse Organic-Inorganic Hybrid Particles ...................... 2474
Dong-Yeong Kim, Si-Hyung Jin, Byungjin Lee, Kyoung-Ku Kang, Chang-Soo Lee
Chungnam National University, Republic of Korea



W244j

W245j

W246]

An Integrated Lateral Flow Immunoassay Optimization System ................c.cccoccvvvviieennnnnn.
David Gasperino, Toan Huynh, Bernhard Weigl
Intellectual Ventures Laboratory, USA

SIMBA: Stiffness-Tunable Integrated Magnetic Buoyant Air-Liquid Interface

Platforms for High throughput Scalable Cultures ...............ccccccooiiiiiiiiiii e
Arvind Chandrasekaran, Sonya Kouthouridis, Zhenwei Ma, Nicholas Lin, Wontae Lee,

Mark Turner, John Hanrahan, Christopher Moraes

McGill University, Canada

Rapid Cardiac Troponin I Diagnostics using Field Effect Transistor based

Hand-Held Biomedical SeNSOT ...............oooiiiiiiiiiiee e e e
Shu-Wen Huang, Indu Sarangadharan, Po-Hsuan Chen, Wen-Che Kuo, Yu-Lin Wang

National Tsing Hua University, Taiwan





