
i

TABLE OF CONTENTS

Scroll to the title and select a BLUE link to open a paper. After viewing the paper, use the 

bookmarks to the left to return to the beginning of the Table of Contents.

Day 1 - Monday, October 26

Plenary Presentation 1

FUTURE OF MANAGING CANCER PATIENTS: A QUEST TO FIND RARE CIRCULATING 

TUMOR CELLS
··········································································································································································································

1
Mehmet Toner

Harvard Medical School, USA

Session 1A1 - Smartphone & Microscope for Diagnostics

DROPLET-BASED SINGLE-CELL CULTURE COUPLED WITH SMARTPHONE FOR RAPID BACTERIA 

QUANTIFICATION
··································································································································································································

2

Yufei Shan, Lihui Ren, Xiaonan Cui, Jian Xu, and Bo Ma
Chines Academy of Sciences, CHINA

FLUORESCENCE CHIP-SCALE MICROSCOPE FOR POINT OF CARE DETECTION AND ANALYSIS
··················

5
Jinho Kim and Changhuei Yang

California Institute of Technology, USA

LAB-ON-A-DRONE DEPLOYMENT OF NUCLEIC ACID-BASED DIAGNOSTICS
·····························································

8

Aashish Priye1, Season Wong2, and Victor M Ugaz2
1Texas A&M University, USA and 2AI Biosciences, Inc., USA

Session 1B1 - Particle & Cell Focusing

SINGLE STREAM INERTIAL FOCUSING IN TRIANGULAR MICROCHANNELS
···························································

11
Prithviraj Mukherjee, Xiao Wang, and Ian Papautsky

University of Cincinnati, USA

ISO-ACOUSTIC FOCUSING FOR SIZE-INSENSITIVE CELL SEPARATION BASED ON 

ACOUSTIC PROPERTIES
··················································································································································································

14
Per Augustsson1,2 and Joel Voldman1

1Massachusetts Institute of Technology, USA and
 2Lund University, SWEDEN

TUNABLE, SHEATHLESS, AND THREE DIMENSIONAL SINGLE-STREAM CELL 

FOCUSING IN HIGH SPEED FLOWS
··························································································································································

17

Yu-Chun Kung, William Chong, and Pei-Yu Chiou
University of California, Los Angeles, USA



ii

Session 1C1 - Bioinspired Materials

SPIRALING SOFT-ROBOTIC MICRO-TENTACLES BASED ON SHAPE-ENGINEERED, 
HIGHLY DEFORMABLE ELASTOMERIC MICROTUBES ·············································································································· 20
Jungwook Paek, Inho Cho, and Jaeyoun Kim
Iowa State University, USA

COPPER DETECTION WITH BIO-INSPIRED MEMS-BASED ELECTROCHEMICAL SENSOR ································· 23
Nan Wang1, Elgar Kanhere1, Michael S. Triantafyllou2, and Jianmin Miao1

1Nanyang Technological University, SINGAPORE and 
2Massachusetts Institute of Technology, USA

BIO-INSPIRED CRACK-FOLD HYBRID MICROFLUIDIC SYSTEM ························································································· 26
Junghwa Cha, Hyunjae Shin, Yemuk Choi, and Pilnam Kim
KAIST, KOREA

Session 1A2 - Tissue & Organ on a Chip

BEYOND SPHEROIDS: HUMAN MICRO-DISSECTED TUMORS AS A PATIENT-SPECIFIC MODEL TO 
PREDICT TREATMENT RESPONSE ···························································································································································· 29
Mélina Astolfi1,2, Abdul Lateef2, Benjamin Péant2, Jennifer Kendall-Dupont2, Nassim Rousset1, Fred Saad2, 
Diane Provencher2, Anne-Marie Mes-Masson2, and Thomas Gervais1,2

1Polytechnique Montréal, CANADA and
2Université de Montréal Research Center, CANADA

3D ROTATION OF OOCYTE BASED ON VIBRATION-INDUCED FLOW CONTROL INTEGRATED WITH 
LABEL-FREE POLARIZING OBSERVATION ········································································································································ 32
Takeshi Hayakawa, Shinya Sakuma, and Fumihito Arai
Nagoya University, JAPAN

BONE ANGIOGENESIS MODEL WITH HYDROXYAPATITE ON MICROFLUIDIC CHIP ············································ 35
Norhana Jusoh1, Soojung Oh1, Sudong Kim1, Jangho Kim2, and Noo Li Jeon1
1Seoul National University, KOREA and
2Chonnam National University, KOREA

Session 1B2 - Paper-based Assay

PAPER-BASED 3D CULTURE FOR THE STUDY OF CANCER CELLS IN VITRO ···························································· 38
Bobak Mosadegh1, Karen A. Simon2, Kyaw Thu Minn2, Matthew R. Lockett2, Marym R. Mohammady2, 
Karl Gilbert2, Diane M. Boucher3, Amy B. Hall3, Shawn Hillier3, Taturo Udagawa3, David Newsome3, 
Howard Li3, Brenda K. Eustace3, and George M. Whitesides2

1Weill Cornell Medical College, USA, 
2Harvard University, USA, and 
3Vertex Pharmaceuticals Boston, USA

PATTERNED PAPER-BASED 3D NEURAL CULTURES TO STUDY NETWORK DYNAMICS ON 
MICROELECTRODE ARRAYS ······································································································································································· 41
Greta Thompson-Steckel, Harald Dermutz, Victoria de Lange, Laszlo Demko, and Janos Vörös
ETH Zürich, SWITZERLAND



iii

A PAPER-BASED ELECTROCHEMICAL IMPEDANCE SPECTROMETRY BIOSENSOR INTEGRATING ZINC 
OXIDE NANOWIRES FOR ULTRASENSITIVE, LABEL-FREE IMMUNOASSAYS ··························································· 44
Xiao Li and Xinyu Liu
McGill University, CANADA

Session 1C2 - Micro-& Nanopores

TOWARD REAL-TIME CELL DETECTION AND CHARACTERIZATION USING BARKER-CODED 
NODE-PORE SENSING (NPS) ·········································································································································································· 47
François R. Rivest1, Alina P. Pechacek2, Roy Park2, Kelly Goodman3, Nahyun Cho2, 
Michael Lustig2, and Lydia L. Sohn2

1Ecole Polytechnique Fédérale de Lausanne, SWITZERLAND, 2University of California, Berkeley, USA, and 
3University of Colorado Boulder, USA

A SINGLE MOLECULE DETECTION OF PROTEIN BY APPROPRIATE SIZED 
BIOLOGICAL NANOPORES ············································································································································································ 51
Hirokazu Watanabe and Ryuji Kawano
Tokyo University of Agriculture and Technology, JAPAN

FEMTO-LITER SAMPLING METHOD FROM LIVING SINGLE CELL BY EXTENDED-NANO/MICRO 
INTERFACE ··············································································································································································································· 54
Ling Lin1, Kazuma Mawatari1, Kyojiro Morikawa2, and Takehiko Kitamori1

1The University of Tokyo, JAPAN and 
2Tokyo Institute of Technology, JAPAN

Plenary Presentation 2

DESIGNED CHEMICAL SYNTHESIS AND ASSEMBLY OF UNIFORM-SIZED NANOPARTICLES 
FOR MEDICAL AND ENERGY APPLICATIONS ·································································································································· 57
Taeghwan Hyeon
Seoul National University, KOREA

Poster Session 1
Poster presentations are listed by topic category starting on page xv.

Session 1A3 - Single Cell Analysis

KEYNOTE PRESENTATION 1
MICROFLUIDIC TOOLS FOR ASSAYING IMMUNE CELL FUNCTION ················································································· 60
B. Dura, H.-W. Su, and J. Voldman
MIT, USA

MONITORING CELL GROWTH OF SINGLE IMMOBILIZED S. POMBE CELLS THROUGH ELECTRICAL 
IMPEDANCE SPECTROSCOPY ······································································································································································ 63
Zhen Zhu1,2, Olivier Frey2, Niels Haandbaek2, Felix Franke2, Fabian Rudolf2, and Andreas Hierlemann2

1Southeast University, CHINA and 
2ETH Zurich, SWITZERLAND

MODULATION OF MICROSCALE ORBITS TOWARDS SPATIOTEMPORAL SINGLE CELL ANAYSIS ············ 66
Mengxing Ouyang and Soojung Claire Hur
Harvard University, USA



iv

SUB-NANOWATT THERMAL DETECTION DEVICE BASED ON A SI DOUBLE-SUPPORTED 
RESONATOR FOR SINGLE CELLS ····························································································································································· 69
Naoki Inomata, Masaya Toda, and Takahito Ono
Tohoku University, JAPAN

Session 1B3 - Particle & Cell Trapping

KEYNOTE PRESENTATION 2
ACOUSTIC TWEEZERS: MANIPULATING CELLS, PARTICLES, AND ORGANISMS 
USING SURFACE ACOUSTIC WAVES ······················································································································································ 72
Tony Jun Huang
Pennsylvania State University, USA

HIGHLY EFFICIENT TRAPPING AND ANALYSIS OF RARE CELLS USING AN ELECTROACTIVE 
DOUBLE-WELL ARRAY ··················································································································································································· 73
Soo Hyeon Kim1,2 and Teruo Fujii1,2

1The University of Tokyo, JAPAN and 
2CREST, Japan Science and Technology Agency, JAPAN

CONTINUOUS LEUKOCYTE AND ERYTHROCYTE SORTING USING HYDRAULIC 
JUMP PHENOMENON ························································································································································································· 76
Jun-Hyang Ahn, Yeon-Ho Choi, and Hong-Gu Chun
Korea University, KOREA

A 3D MICROFLUIDIC LIQUID CAGE COLLECTOR FOR AIRBORNE PARTICLES ························································ 79
Laila Ladhani, Gaspard Pardon, and Wouter van der Wijngaart
KTH Royal Institute of Technology, SWEDEN

Session 1C3 - Digital Microfluidics

KEYNOTE PRESENTATION 3
DIGITAL MICROFLUIDIC IMMUNOCYTOCHEMISTRY IN SINGLE CELLS ····································································· 82
Aaron R. Wheeler, Alphonsus H. C. Ng, M. Dean Chamberlain, H. Situ, and V. Lee
University of Toronto, CANADA

PROGRAMMABLE FRAGRANCE BY DIGITAL MICROFLUIDICS ·························································································· 85
Fan Shih Kang and Huang Wei Kai
National Tawian University, TAIWAN

NANOSTRUCTURED MICROELECTRODES FOR ELECTROCHEMICAL SENSING IN DIGITAL 
MICROFLUIDIC DEVICES ················································································································································································ 88
Darius G Rackus, Michael DM Dryden, Alex Zaragoza, Julian Lamanna, Brian Lam, 
Shana O Kelley, and Aaron R Wheeler
University of Toronto, CANADA

RECONFIGURABLE VIRTUAL MICROCHANNELS BETWEEN ELECTROWETTING-DRIVEN DROPLETS 
WITH SURFACTANT ··························································································································································································· 91
Hsin-Yi Lu and Shih-Kang Fan
National Taiwan University, TAIWAN



v

Day 2 - Tuesday, October 27

Plenary Presentation 3

COLONIC ORGANOID ARRAY ON A BIOMIMETIC, MICROENGINEERED HYDROGEL SCAFFOLD ·············· 94
Nancy L. Allbritton, Yuli Wang, Dulan B. Gunasekara, Asad A. Ahmad, Scott T. Magness, and Christopher E. Sims
University of North Carolina at Chapel Hill, USA

Session 2A1 - Smartphone & Microscope for Diagnostics

RED BLOOD CELL-PHORESIS ENABLING HIGH-THROUGHPUT DEFORMABILITY ANALYSIS OF 
MALARIA PARASITISM ···················································································································································································· 97
Aline Teresa Santoso, Xiaoyan Deng, Jeong Hyun Lee, Kerryn Matthews, Emel Islamzada1, Sarah Mcfaul, 
Marie-Eve Myrand-Lapierre, Mark D Scott, and Hongshen Ma
University of British Columbia, CANADA

AN INTEGRATED POINT-OF-CARE MICRODEVICE FOR NEUTROPHIL SORTING AND CHEMOTAXIS 
ASSAY IN DIABETES TESTING ································································································································································· 100
Han Wei Hou1, Hui Min Tay1, and Bernhard O Boehm1,2

1Nanyang Technological University, SINGAPORE and 2Tan Tock Seng Hospital, SINGAPORE

CLINICAL EVALUATION OF SIZE-BASED CIRCULATING TUMOR CELL ENUMERATION 
LAB-ON-A-DISC ··································································································································································································· 102
Minji Lim, Tae-Hyeong Kim, Juhee Park, and Yoon-Kyoung Cho
UNIST, KOREA

Session 2B1 - Cell Culture & Analysis

MICROFLUIDIC MODEL FOR ENDOTHELIAL TO MESENCHYMAL TRANSITION (ENDMT) 
INDUCED BY MAMELANOMA-DERIVED EXOSOMES ·············································································································· 105
Ju Hun Yeon1, Hyo Eun Jeong2, Hyemin Seo1,3, Siwoo Cho1,4, Youhee Heo1,5, Jaesung Park4, Seok Chung2, 
Nakwon Choi1,6, and Ji Yoon Kang1,6

1Korea Institute of Science and Technology (KIST), KOREA, 
2Korea University, KOREA, 
3Sookmyung Women's University, KOREA, 
4POSTECH, KOREA, 
5Sogang University, KOREA, and 
6Korea University of Science and Technology (UST), KOREA

LONG-TERM STEADY STATE PERFUSION CULTURE OF MAMMALIAN CELLS USING A 
ROBUST MICROFLUIDIC CELL RETENTION DEVICE ················································································································ 108
Taehong Kwon1, Nyasha Madziva1, Jonas De Oliveira1, Shriram Kaliannan Chandramohan1, Lu Yin2, 
Holly Prentice3, Majid Ebrahimi Warkiani4, Jean-Francois P. Hamel1, and Jongyoon Han1,2

1Massachusetts Institute of Technology, USA, 
2Singapore-MIT Alliance for Research and Technology (SMART) Center, SINGAPORE, 
3H Prentice Consulting LLC, USA, and 
4University of New South Wales, AUSTRALIA

INTEGRATED PUMP FOR HANGING-DROP NETWORKS CONTROLLED BY HUMAN 
IPS-DERIVED CARDIAC MICROTISSUE ·············································································································································· 111
Saeed Rismani Yazdi, Sebastian Christopher Buergel, Amir Shadmani, Andreas Hierlemann, and Olivier Frey
ETH Zurich, SWITZERLAND



vi

Session 2C1 - Fabrication

PHOTOLITHOGRAPHIC STRUCTURING OF HIGHLY FLUORINATED POLYMERS FOR THE FABRICATION 
OF MICROFLUIDIC CHIPS ············································································································································································· 114
Dorothea Helmer, Nico Keller, and Bastian Ernst Rapp
Karlsruhe Institute of Technology (KIT), GERMANY

PARYLENE ORIGAMI MICROFLUIDICS:  3D MICROFLUIDIC DEVICES FABRICATED BY FOLDING A 
PARYLENE SHEET ····························································································································································································· 117
Florian Larramendy, Fumiaki Tomoike, Shoji Takeuchi, and Oliver Paul
University of Freiburg, GERMANY and The University of Tokyo, JAPAN

OPTOFLUIDIC FABRICATION FOR 4D SHAPED-PARTICLES ································································································· 120
Kevin S. Paulsen and Aram J. Chung
Rensselaer Polytechnic Institue (RPI), USA

Session 2A2 - Droplets: Manipulation

AUTOAMTED DROPLET-BASED IMMUNOASSAY PLATFORM USING MICROCHANNEL-CONNECTED 
MULTIWELL PLATE (μCHAMP) ································································································································································ 123
Min Cheol Park1, Moojong Kim1, Gun Taek Lim2, Sung Min Kang2, Tae Song Kim1, and Ji Yoon Kang1

1Korea Institute of Science and Technology, KOREA and 
2PeopleBio Inc., KOREA

DROPLET-BASED OPEN MICROREACTOR BASED ON DROPLET FUSION-FISSION INSPIRED BY 
ENDO/EXOCYTOSIS ························································································································································································· 126
Haruka Sugiura1, Manami Ito1, Hiroyuki Kitahata2, Yoshihito Mori3, and Masahiro Takinoue1,4

1Tokyo Institute of Technology, JAPAN, 
2Chiba University, JAPAN, 
3Ochanomizu University, JAPAN, and 
4PREST, JST, JAPAN

MULTI-STAGE SIZE DEPENDENT PASSIVE DROPLET SORTING USING DROPLET TRANSFER ON 
CASCADE LINE-RAILS AND SHAPE RECOVERY ON DOT-RAILS ······················································································ 129
Zhimin Xie, Dong Hyun Yoon, Tetsushi Sekigucihi, and Shuichi Shoji
Waseda University, JAPAN

Session 2B2 - 3D Vascular Structures

REPLICATING 3D PRINTED STRUCTURES INTO HYDROGELS ··························································································· 132
Ho Nam Chan, Qian Tian, Yiwei Shu, and Hongkai Wu
The Hong Kong University of Science and Technology, HONG KONG

FABRICATION OF VASCULAR TISSUE MODELS BY DEPOSITING ALGINATE HYDROGEL LAYER ON 
PDMS CHANNELS EMBEDDING BARIUM SALT POWDERS ··································································································· 135
Keita Kinoshita, Masumi Yamada, and Minoru Seki
Chiba University, JAPAN

SKIN-EQUIVALENT INTEGRATED WITH PERFUSABLE VASCULAR CHANNELS ·················································· 138
Nobuhito Mori1, Yuya Morimoto1,2, and Shoji Takeuchi1,2

1The University of Tokyo, JAPAN and 
2Takeuchi Biohybrid Innovation Project, ERATO, JST, JAPAN



vii

Session 2C2 - Yeast & Worm Analysis

MICROFLUIDIC CELL CULTURING PLATFORM FOR PARALLELIZED LONG-TERM, 
HIGH-RESOLUTION IMAGING IN COMBINATION WITH IMPEDANCE SPECTROSCOPY ··································· 141
Ketki Chawla, Sebastian Buergel, Gregor Schmidt, Fabian Rudolf, Olivier Frey, and Andreas Hierlemann
ETH Zurich, SWITZERLAND

MICROFLUIDIC SYSTEMS FOR HIGH-THROUGHPUT FUNCTIONAL IMAGING OF MECHANOSENSING 
NEURONS IN CAENORHABDITIS ELEGANS ···································································································································· 144
Yongmin Cho, Hyundoo Hwang, Daniel Porto, and Hang Lu
Gerogia Institue of Technology, USA

MICROFLUIDIC MONITORING OF YEAST MATING AND CELL FUSION ······································································ 147
Sung Sik Lee, Frank van Drogen, and Matthias Peter
ETH Zurich, SWITZERLAND

Poster Session 2
Poster presentations are listed by topic category starting on page xv.

Session 2A3 - 3D Printing

KEYNOTE PRESENTATION 4
3D CELL PRINTING TECHNOLOGY AND ITS BIOMEDICAL APPLICATIONS ····························································· 150
Dongwoo Cho
POSTECH, KOREA

3D-PRINTED CAPILLARIC CIRCUITS FOR ULTRARAPID BACTERIA DETECTION USING 
PACKED BEAD COLUMNS ASSEMBLED ON-THE-SPOT ·········································································································· 152
Ayokunle Olanrewaju, Andy Ng, and David Juncker
McGill University, CANADA

3D PRINTED CHEMICAL ANALYSIS SYSTEM FOR ENVIRONMENTAL MONITORING ········································ 155
Wojciech Piotr Bula1,2, Katsuhiro Aritome1,2, and Ryo Miyake1,2

1The University of Tokyo, JAPAN and 
2Japan Science and Technology Agency, JAPAN

3D PRINTING OF MICROSTRUCTURES BASED ON OPTOFLUIDIC MASKLESS LITHOGRAPHY ··················· 158
Jinsik Yoon, Kibeom Kim, Junghyun Bae, Cheolheon Park, Suk-Heung Song, and Wook Park
Kyung Hee University, KOREA

Session 2B3 - Drug Screening

KEYNOTE PRESENTATION 5
ORGAN-ON-A-CHIP FOR DRUG TESTING IN BRAIN DISEASES ·························································································· 161
H.Xu, M. Zhang, L.Wang and J.H.Qin
Chinese Academy of Sciences, CHINA

IN VITRO RECONSTRUCTION OF PERSONALIZED MICROTUMORS FOR ANTI-CANCER DRUG 
SCREENING ············································································································································································································ 164
Ilkyoo Koh1, Hatice Ozge Ozguldez1, Minjeong Jang1, Seungwon Jeong1, Seok-Gu Kang2, and Pilnam Kim1

1KAIST, KOREA and 
2Yonsei University, KOREA



viii

MICROFLUIDIC HIGH-THROUGHPUT 3D BLOOD-BRAIN BARRIER MODEL IN VITRO FOR 
DRUG TESTING IN BRAIN TUMOR ························································································································································· 166
Hui Xu, Zhongyu Li, Yue Yu, and Jianhua Qin
Chinese Academy of Sciences, CHINA

SEQUENTIAL DRUG TREATMENT ASSAY PLATFORM USING ONE-STEP PIPETTING AND ASSEMBLY OF 
DRUG-LADEN MICROPARTICLES FOR SYSTEMS-BASED APPROACH OF CANCER RESEARCH ················· 169
Seo Woo Song, Dong Yoon Oh, Sudeok Kim, and Sunghoon Kwon
Seoul National University, KOREA

Session 2C3 - Cellular Biophysics

KEYNOTE PRESENTATION 6
THE MICROMECHANICS AND PHYSICS OF CANCEROUS CELL: HOW TAS SYSTEMS CAN HELP FIND 
THE HALLMARKS OF CANCER METASTASIS? ······························································································································ 172
Bartosz A. Grzybowski
UNIST, KOREA

MECHANICAL CHARACTERIZATION OF MICROENGINEERED EPITHELIAL CYSTS USING ATOMIC 
FORCE MICROSCOPY ······················································································································································································ 173
Yusheng Shen1, Dongshi Guan1, Daniela Serien2, Shoji Takeuchi2, Penger Tong1, Pingbo Huang1, and Levent Yobas1

1The Hong Kong University of Science and Technology (HKUST), HONG KONG and 
2The University of Tokyo, JAPAN

PATTERNED MECHANOTRANSDUCTION SENSOR TO STUDY TRACTION FORCE OF SINGLE CELLS 
EXPOSED TO TWO DISTINCT CUES SIMULTANEOUSLY ········································································································ 176
Sebastien G Ricoult, Liangcheng Xu, Abhishek Sinha, Timothy E Kennedy, and David Juncker
McGill University, CANADA

MULTIPLEXED CELL ADHESION PROFILER (CAP) SYSTEM TO CHARACTERIZE ADHESIVE 
PHENOTYPES OF MALIGNANT CELLS ················································································································································ 179
Harsha Kittur1, Andy Tay1, Avery Hua1, Min Yu2, and Dino Di Carlo1,3

1University of California, Los Angeles, USA, 
2University of Southern California, USA, and
3California NanoSystems Institute, USA



ix

Day 3 - Wednesday, October 28

Plenary Presentation 4

FROM ACADEMIC RESEARCH TO COMMERCIALIZATION: ULTRA-HIGH SENSITIVE IMMUNOASSAYS 
USING MICROFLUIDIC PLATFORMS FOR IN VITRO DIAGNOSTICS (IVD) POCT ···················································· 182
Chong H. Ahn1,2, Jungyoup Han2, Se Hwan Lee2, and Aniruddha Puntambekar2

1University of Cincinnati, USA and 
2Siloam Biosciences, Inc., USA

Session 3A1 - Centrifugal Microfluidics

PATHOGEN DETECTION UTILIZING A NOVEL MAGNETIC BEAD AGGREGATION ASSAY 
COUPLED TO CENTRIFUGAL MICROFLUIDICS WITH CELL PHONE IMAGE ANALYSIS ··································· 185
Jacquelyn DuVall, Scott Cabaniss, Morgan Angotti, Juliane Borba, John Moore, Nishant Shukla, 
Melissa Kendall, and James Landers
University of Virginia, USA

CENTRIFUGAL MICROFLUIDIC STEP EMULSIFICATION FOR DIGITAL DROPLET RECOMBINASE 
POLYMERASE AMPLIFICATION ······························································································································································ 188
Friedrich Schuler1,2, Frank Schwemmer2, Martin Trotter1, Simon Wadle1,2, Felix von Stetten1,2, 
Roland Zengerle1,2, and Nils Paust1,2

1Hahn-Schickard, GERMANY and 
2University of Freiburg, GERMANY

COMBINING ACTIVE PNEUMATIC PUMPING AND CENTRIFUGAL FORCES: A NEW PARADIGM 
FOR THE INTEGRATION OF BIOANALYTICAL ASSAYS ········································································································· 191
Daniel Brassard, Liviu Clime, Matthias Geissler, and Teodor Veres
National Research Council, CANADA

Session 3B1 - Droplets: Biochemical Analysis

SINGLE-CELL ANALYSIS BY DROPLET RADIOFLUIDICS ······································································································ 194
Silvan Türkcan1, Julia Nguyen2, Marta Vilalta3, Guillem Pratx1, and Paul Abbyad2

1Stanford University School of Medicine, USA, 
2Stan Clara University, USA, and 
3Stanford University, USA

INTEGRATED MAGNETIC TWEEZERS IN A DROPLET MICROFLUIDIC LAB-ON-A-CHIP FOR 
BIOCHEMICAL ANALYSIS ··········································································································································································· 197
Marco Serra, Davide Ferraro, Jerome Champ, Emilie Gontran, Jean-Louis Viovy, Laurent Malaquin, 
and Stephanie Descroix
Institue Curie, FRANCE

DIGITAL QUANTIFICATION OF MIRNAS IN BLOOD USING INTEGRATED COMPREHENSIVE 
DROPLET DIGITAL DETECTION (IC 3D) SYSTEM ························································································································ 200
Dong-Ku Kang1, Kaixiang Zhang2, Monsur MD Ali1, Louai Labanieh1, Thi N Nguyen1, Jason A Zell3, 
Michelle A. Digman1, Enrico Gratton1, Jinghong Li2, and Weian Zhao1

1University of California, Irvine, USA, 2Tsinghua University, CHINA, and 
3University of California, Irvine Medical Center, USA



x

Session 3C1 - Organisms on Chip

HIGH-THROUGHPUT OPTOGENETIC STUDY OF MUSCLE KINETICS IN 
CAENORHABDITIS ELEGANS ···································································································································································· 203
Hyundoo Hwang1, Dawn E Barnes2, Yohei Matsunaga2, Guy M Benia2n, Shoichiro Ono2, and Hang Lu1

1Georgia Institute of Technology, USA and 
2Emory University, USA

METHODS OF PLANT ROOT CHARACTERIZATION UNDER VARIABLE ENVIRONMENTAL 
CONDITIONS TOWARD IMPROVING CROP PRODUCTIVITY ································································································ 206
Katsuya Ozoe1, Hirotaka Hida1, Isaku Kanno1, Tetsuya Higashiyama2, and Michitaka Notaguchi2

1Kobe University, JAPAN and 
2Nagoya University, JAPAN

FABRICATION OF PLANT ARRAY CHIP FOR HIGH-THROUGHPUT GERMINATION AND 
GROWTH RATE SCREENING OF ARABIDOPSIS THALIANA ································································································· 209
Youn-Hee Park, Nayoung Lee, Giltsu Choi, and Je-Kyun Park
KAIST, KOREA

Session 3A2 - Biomaterials

A NEXT GENERATION INJECTABLE, MICROPOROUS HYDROGEL SCAFFOLD ENABLING 
ORGAN-ON-CHIP TECHNOLOGY AND ENHANCED WOUND HEALING IN VIVO ··················································· 212
Westbrook M. Weaver, Donald R. Griffin, Jaekyung Koh, Tatiana Segura, and Dino Di Carlo
University of California, Los Angeles, USA

INSULIN SECRETING CELL-LADEN HYDROGEL MICROFIBER COATED 
WITH POLY-L-ORNITHINE ··········································································································································································· 215
Takaichi Watanabe, Teru Okitsu, Marie Shinohara, Sapana Poudel, Yasuyuki Sakai, and Shoji Takeuchi
The University of Tokyo, JAPAN

BIOACTIVE METAL-ORGANIC FRAMEWORK HOLLOW MICRO-REACTOR WITH ENCAPSULATED 
ENZYMES AS A NEW BIOCHEMICAL PLATFORM ······················································································································· 218
Guan-Young Jeong and Dong-Pyo Kim
POSTECH, KOREA

Session 3B2 - Cell Mechanics

SYNRTGISTIC EFFECTS OF NANOTOPOGRAPHY AND SURFACE MATRIX PATTERNING ON 
CONTACT GUIDED MIGRATION OF HUMAN BREAST CANCER CELLS ······································································· 221
Ki-Hwan Nam1,2, Peter Kim1, Paolo P. Provenzano3, Sunghoon Kwon4,5, and Deok-Ho Kim1

1University of Washington, USA, 
2The Korea Basic Science Institute, KOREA, 
3University of Minnesota, USA, 
4Seoul National University, KOREA, and 5Institute for Basic Science, KOREA

SELECTIVE SINGLE CELL DETACHMENT AND RETRIEVAL FOR DOWNSTREAM ANALYSES 
USING NANOSECOND LASER PULSES IN CNT-COATED MICROWELL ARRAYS ··················································· 224
Yu-Chih Chen1, Hyoung Won Baac1,2, Kyu-Tae Lee1, Kendall Teichert1, John A. Hart1,3, Jay L. Guo1, and Euisik Yoon1

1University of Michigan, USA, 
2Sungkyunkwan University, KOREA, and 
3Massachusetts Institute of Technology, USA



xi

SUBSTRATE CURVATURE CAN INDUCE MORPHOLOGICAL CHANGES AND FUNCTIONAL 
ENHANCEMENTS OF  RENAL TUBULE CELLS ······························································································································· 227
Sunmin Yu and Yoon-Kyoung Cho
UNIST, KOREA

Session 3C2 - Photonic Structures

MICROFLUIDIC DESIGN OF PHOTONIC MICROCAPSULES TOWARD MICROSENSOR ARRAY ···················· 230
Tae Min Choi and Shin-Hyun Kim
KAIST, KOREA

PHOTO-SWITCHABLE DISTRIBUTORS OF LIGHT BASED ON SELF-ASSEMBLED 
MONODISPERSE CHIRAL NEMATIC MICROSPHERES ··············································································································· 233
Sarah Asshoff, Federico Lancia, Sertan Sukas, Jean-Baptiste Blondé, Tadatsugu Yamaguchi, 
Catharina Hommerson, Séverine Le Gac, and Nathalie Katsonis
University of Twente, THE NETHERLANDS

MICROFLUIDIC PRODUCTION OF ACTIVE COLOR PIGMENT FOR SWITCHING 
OF STRUCTURAL COLOR ············································································································································································· 236
Seung Yeol Lee, Jong Gook Choi, Jung Hoon Shin, and Shin-hyun Kim
KAIST, KOREA

Plenary Presentation 5

THE SMALL SIDE OF THE FORCE: A FEW STORIES AND PRINCIPLES IN 
MICROFLUIDIC MANIPULATION ···························································································································································· 239
J. Autebert, A. Bendali, J. Champ, S. Descroix, I. Ferrante, D. Ferraro, L. Geremie, I. Hajji, L. Malaquin, 
I. Pereiro, R. Renault, M. Serra, E. Tuluckuoglu, C. Villard, and J-L. Viovy
Institut Curie, FRANCE

Poster Session 3
Poster presentations are listed by topic category starting on page xv. 

Session 3A3 - Proteomics

KEYNOTE PRESENTATION 7
DESIGN FOR HIGH-THROUGHPUT TARGETED PROTEOMICS ···························································································· 242
A. E. Herr
University of California, Berkeley, USA

PH-GRADIENT CHROMATOFOCUSING OF PROTEINS ON A CHIP ···················································································· 245
Hoon Suk Rho1, Alexander Thomas Hanke2, Marcel Ottens2, and Han Gardeniers1

1University of Twente, THE NETHERLANDS and 
2Delft University of Technology, THE NETHERLANDS

SINGLE-CELL TARGETED PROTEOMICS FOR DEEP PROFILING OF HUMAN BREAST 
CANCER SIGNALING ······················································································································································································· 248
Todd A Duncombe1, Chi-chih Kang1, Elly Sinkala1, Toby M Ward2, Mark D Pegram2, and Amy E Herr1

1University of California, Los Angels, USA and 
2Stanford Medical Center, USA



xii

EXTRACT OF RADICAL SPICES BY CIRCULATING REACTIVE INTERFACE OF MICROFLUIDIC 
CHIP FOR PROTEIN CRYSTALLIZATION ··········································································································································· 251
Takuya Kobayashi1, Keishi Ohtonari1, and Yoko Yamanishi1,2

1Shibaura Institute of Technology, JAPAN and 
2Japan Science and Technology Agency, JAPAN

Session 3B3 - Sensing Technology

KEYNOTE PRESENTATION 8
FROM SMARTPHONES TO DIAGNOSTICS: LOW COST ELECTRONICS FOR PROGRAMMABLE 
DIGITAL MICROFLUIDICS AND SENSING ········································································································································· 254
Hywel Morgan, Sumit Kalsi, Martha Valiadi, Ioannis Zeimpekis, Chunxiao Hu, Sun Kai, and Peter Ashburn
University of Southampton, USA

ENABLING RAPID AND SPECIFIC SERS IMMUNOASSAY USING NANO-SCALED 
SURFACE SHEAR FORCES ··········································································································································································· 257
Ramanathan Vaidyanathan, Yuling Wang, Muhammad Shiddiky, and Matt Trau
The University of Queensland, AUSTRALIA

ORIGAMI PAPER-BASED MICROBIAL FUEL CELLS FOR DISPOSALBLE BIOSENSORS ······································ 260
Jiaqi Zhang and Seokheun Choi
State University of New York at Binghamton, USA

ROTATING MICROCAPSULES FOR SCREENING MULTIPLEXED AND COMBINATIONAL 
ASSAY IN HIGHTHROUGHPUT ································································································································································· 263
Yunjin Jeong, Younghoon Song, and Sunghoon Kwon
Seoul National University, KOREA

Session 3C3 - Nanofluidics

KEYNOTE PRESENTATION 9
MICRO-NANOFLUIDICS FOR ENGINEERING BETTER ELECTROCHEMICAL SYSTEMS ···································· 266
Jongyoon Han1,2, Rhokyun Kwak1,4, Hiong Yap Gan1, Sang Van Pham1,2, Sung Hee Ko1, Bumjoo Kim1, Hyuckjin 
Kwon1,3, Siwon Choi1, Geunbae Lim3, and Jacob White1

1MIT, USA, 
2Singapore-MIT Alliance for Research and Technology (SMART) Centre, SINGAPORE and
3POSTECH, KOREA, and 4KIST, KOREA

SPATIOTEMPORALLY DEFINED BIOMOLECULE PRECONCENTRATION BY OVERLAPPING ION 
CONCENTRATION POLARIZATION ······················································································································································· 269
Rhokyun Kwak, Jiyoon Kang, and Tae Song Kim
Korea Institute of Science and Technology (KIST), KOREA

CRACK-PHOTOLITHOGRAPHY FOR MIXED-SCALE MICRO-/NANOFLUIDIC DEVICES ····································· 272
Minseok Kim and Taesung Kim
UNIST, KOREA

DEVELOPMENT AND REALIZATION OF A SOLAR LIGHT DRIVEN Μ-FUEL CELL DEVICE ON A 
MICROFLUIDIC CHIP PLATFORM ··························································································································································· 275
Yuriy Pihosh1,2, Jin Uemura1, Kazuma Mawatari1,2, and Takehiko Kitamori1,2

1The University of Tokyo, JAPAN and 
2Japan Science and Technology Agency, JAPAN



xiii

Day 4 - Thursday, October 29

Session 4A1 - Paper Microfluidics

ONE-STEP DETECTION OF ESCHERICHIA COLI O157:H7 BY SIGNAL ENHANCEMENT IN 
A PRESSURIZED PAPER-BASED MICROFLUIDIC DEVICE ······································································································ 278
Juhwan Park, Joong Ho Shin, and Je-Kyun Park
KAIST, KOREA

GENETIC-BASED DIAGNOSTIC ON PAPER ······································································································································· 281
Laura Magro1, Béatrice Jacquelin2, Pierre Lafaye2, Jean-Claude Manuguerra2, Fabrice Monti1, 
Anavaj Sakuntabhai2, Jessica Vanhomwegen2, and Patrick Tabeling1

1CNRS ESPCI ParisTech, FRANCE and 
2Pasteur Institute, FRANCE

SYNTHETIC MICROFLUIDIC PAPER ALLOWS CONTROLLED RECEPTOR POSITIONING 
AND IMPROVED READOUT SIGNAL INTENSITY FOR LATERAL FLOW ASSAYS ·················································· 284
Jonas Hansson, Aurore Quelennec, Hiroki Yasuga, Tommy Haraldsson, and Wouter van der Wijngaart
KTH Royal Institute of Technology, SWEDEN

Session 4B1 - Electroporation

NON-CONVENTIONAL ELECTROPORATION METHOD BASED ON DROPLET CONTACT CHARGING 
PHENOMENON ····································································································································································································· 287
Do Jin Im1, Byeong Sun Yoo2, Bo-Lam Kim2, and Dong Pyo Kim2

1Pukyong National University, KOREA and 
2POSTECH, KOREA

MINIATURIZED ELECTROPORATOR ARRAY AS A VERSATILE MOLECULAR DELIVERY SYSTEM ········ 290
Mengxing Ouyang1, Jung Hyun Lee2, Winfield Hill1, and Soojung Claire Hur1

1Harvard University, USA and 
2Massachusetts General Hospital, USA

MICROFLUIDICS FOR SYNTHETIC BIOLOGY: AUTOMATING DNA ASSEMBLY 
AND TRANSFORMATION ·············································································································································································· 293
Steve C.C. Shih1,2, Garima Goyal2,3, Peter W. Kim1,2, Nicolas Koutsoubelis2,3, Jay D. Keasling2,3, 
Paul D. Adams2, Nathan J. Hillson2,3, and Anup K. Singh1,2

1Sandia National Laboratories, USA, 
2Joint Bioenergy Institute (JBEI), USA, and 
3Lawrence Berkeley National Laboratories (LBNL), USA

Session 4C1 - NMR & Raman Spectroscopy

INTERFACING DIGITAL MICROFLUIDICS TO HIGH-FIELD NUCLEAR 
MAGNETIC SPECTROSCOPY ······································································································································································ 296
Ian Swyer, Ronald Soong, Michael Dryden, Andre Simpson, and Aaron Wheeler
University of Toronto, CANADA

RAMAN-MICROFLUIDICS PLATFORM FOR HIGH RESOLUTION IMAGING OF BIOLOGICAL CELLS ······· 299
Barbara Maria Liszka, Hoon Suk Rho, Yoon Sun Yang, Aufried Lenferink, and Cees Otto
University of Twente, THE NETHERLANDS



xiv

A THERMAL-INSENSITIVE ALL-ELECTRONIC MODULAR µNMR RELAXOMETER  WITH 
A 2D DIGITAL MICROFLUIDIC CHIP FOR SAMPLE MANAGEMENT ················································································ 302
Ka-Meng Lei1, Pui-In Mak1, Man-Kay Law1, and Rui P. Martins1,2

1University of Macau, CHINA and 
2Universidade de Lisboa, PORTUGAL

Session 4A2 - Spheroids on Chip

DUAL ADHERENT/SUSPENSION CO-CULTURE MICRO-ENVIRONMENT FOR THE STUDY OF 
CANCER-STROMAL INTERACTIONS USING SINGLE-CELL DERIVED SPHERE FORMATION ························ 305
Yu-Chih Chen, Zhixiong Zhang, and Euisik Yoon
University of Michigan, USA

µSEE3D: ON-CHIP TISSUE CLEARING FOR IMAGING 3D CELL CULTURES ······························································· 308
Samantha M Grist, S. Soroush Nasseri, Tak K. Poon, Cynthia Ni, Cal Roskelley, and Karen C. Cheung
The University of British Columbia, CANADA

OPTICAL CLEARANCE OF SPHEROIDS ON CHIP ·························································································································· 311
Tomas Silva, Roland Zengerle, and Matthias Meier
University of Freiburg, GERMANY

Session 4B2 - Bacteria Detection

HIGHLY SENSITIVE IONIC CURRENT SENSING SYSTEM WITH OPTICAL OBSERVATION FOR 
DISCRIMINATING A WIDE DIVERSITY OF SIZES OF BACTERIA WITH CONTAMINANTS ······························· 314
Hirotoshi Yasaki1, Takao Yasui1, Takeshi Yanagida2, Noritada Kaji1, Masaki Kanai2, Sakon Rahong1, 
Kazuki Nagashima2, Tomoji Kawai3, and Yoshinobu Baba1

1Nagoya University, JAPAN, 
2Kyushu University, JAPAN, and 
3Osaka University, JAPAN

AN INTEGRATED MICROFLUIDIC SYSTEM FOR DETECTION OF LIVE BACTERIA BY 
USING ETHIDIUM MONOAZIDE AND LOOP-MEDIATED ISOTHERMAL AMPLIFICATION ······························· 317
Shu-Ling Chen1, Wen-Hsin Chang1, Chih-Hung Wang1, Jiunn-Jong Wu2, Mel S Lee3, and Gwo-Bin Lee1

1National Tsing Hua University, TAIWAN, 
2National Cheng Kung University, TAIWAN, and
3Kaohsiung Chang Gung Memorial Hospital, TAIWAN

NANOWIRE LYSIS AND DNA EXTRACRTION FROM A SINGLE BACTERIUM FOR 
BACTERIA ANALYSIS ····················································································································································································· 320
Takao Yasui1, Kohei Otsuka1, Masaki Takeuchi1, Takeshi Yanagida2,4, Noritada Kaji1, Masaki Kanai2, 
Sakon Rahong1, Kazuki Nagashima2, Toyohiro Naito3, Tomoji Kawai4, and Yoshinobu Baba1,5

1Nagoya University, JAPAN, 
2Kyushu University, JAPAN, 
3Kyoto University, JAPAN,
4Osaka University, JAPAN, and 
5AIST, JAPAN



xv

Session 4C2 - Nanochannels

NANOFLUIDIC CHIPS CONTAINING ULTRATHIN SILICA MEMBRANES WITH 
PERPENDICULAR SUB-3 NM NANOCHANNELS FOR MOLECULAR SEPARATION ················································ 323
Xingyu Lin and Bin Su
Zhejiang University, CHINA

DISCOVERY OF FOLDS, KNOTS, AND S-FOLDS IN LONG MOLECULES OF DNA STRETCHED IN 
NANOCHANNELS ······························································································································································································ 326
Jeffrey G. Reifenberger1, Kevin D. Dorfman2, and Han Cao1

1BioNano Genomics, USA and 
2University of Minnesota, USA

A NANOFLUIDIC DEVICE FOR RAPID BIOLOGICS QUALITY CONTROL ····································································· 329
Sung Hee Ko1, Wei Ouyang1, Divya Chandra2, Pankaj Karande2, and Jongyoon Han1,3

1Massachusetts Institute of Technology, USA, 
2Rensselaer Polytechnic Institute, USA, and
3Singapore-MIT Alliance for Resaerch and Technology (SMART) Center, SINGAPORE

Plenary Presentation 6

GENERATION OF FUNCTIONAL HUMAN ORGAN FROM PLURIPOTENT STEM CELL ········································ 332
Hideki Taniguchi and Takanori Takebe
Yokohama City University, JAPAN

Poster Presentations

Cell Separation and Analysis
Cell Capture, Counting, & Sorting

M.001a SEAMLESS COMBINATIOIN OF FACS AND MICROFLUIDIC CULTURING OF CELL SUSPENSIONS 
USING THE HANGING DROP NETWORK TECHNOLOGY ········································································································· 334
Axel Kristian Birchler, Mischa Berger, Verena Jäggin, Telma Lopez, Andreas Hierlemann, and Olivier Frey
ETH Zurich, SWITZERLAND

T.002a SEPARATION OF FETAL NUCLEATED RED BLOOD CELLS FOR NON-INVASIVE 
PRENATAL DIAGNOSIS ·················································································································································································· 337
Yeong-Je Byeon1, Chang-Seok Ki2, and Ki-Ho Han1

1Inje University, KOREA and 
2Sungkyunwan University, KOREA

W.003a SINGLE-BACTERIA CONFOCAL SPECTROSCOPY: AN ULTRASENSITIVE METHOD FOR REAL-TIME 
MONITORING OF BACTERIAL GROWTH ··········································································································································· 340
Dong Jin Shin, Liben Chen, and Tza-Huei Wang
Johns Hopkins University, USA

M.004a INTEGRATED MICROFLUIDIC SYSTEM FOR RARE CELL SEPARATION AND ENRICHMENT ························ 343
Nivedita Nivedita1, Neha Garg1, Prithviraj Mukherjee1, Wei-Fang Feng2, Abraham P. Lee2, and Ian Papautsky1

1University of Cincinnati, USA and 
2University of California, Irvine, USA



xvi

T.005a INTEGRATION OF ACOUSTO- AND DIELECTROPHORESIS ALLOWS TUMOR CELL SEPARATION 
AND ENRICHMENT FOLLOWED BY ARRAYING OF TARGET CELLS TOWARD ANALYSIS 
OF CIRCULATING TUMOR CELLS AT THE SINGLE-CELL LEVEL ····················································································· 346
Soo Hyeon Kim1,2, Maria Antfok3, Linus Jonsson3, Koizumi Saori1, Shohei Kaneda1,2, Teruo Fujii1,2, 
and Thomas Laurell3,4

1The University of Tokyo, JAPAN, 
2CREST, Japan Science and Technology Agency, JAPAN, and
3Lund University, SWEDEN, and 4Dongguk University, KOREA

W.006a THOUSANDFOLD ENRICHMENT OF CELLS USING RECIRCULATION IN AN 
ACOUSTOFLUIDIC DEVICE ········································································································································································· 349
Ola Jakobsson1, Seung Soo Oh2, Maria Antfolk1, Thomas Laurell1, and Tom Soh2

1Lund University, SWEDEN and 
2University of California, Santa Barbara, USA

M.007a CAPILLARITY GUIDED PATTERNING OF MICROLIQUIDS ON LARGE SURFACE ·················································· 352
Myeongwoo Kang, Sangcheol N, Dohyun Park, Sang-Min Paik, Jae Woo Park, and Noo Li Jeon
Seoul National University, KOREA

T.008a INERTIAL MICROFLUIDIC VORTEX SORTER FOR CONTINUOUS ISOLATION OF RARE CELLS FROM 
BLOOD WITH 15,000× ENHANCED PURITY ······································································································································ 355
Xiao Wang and Ian Papautsky
University of Cincinnati, USA

W.009a SINGLE CELL ANALYSIS ON THE ROLE OF TGF-B1 IN AUTOPHAGY OF TUMOR 
CELL-INTERACTED STROMA FIBROBLASTS ·································································································································· 358
Junyoung Kim1, Hacer Ezgi Karakas2, Devrim Gozuacik2, and Yoon-Kyoung Cho1

1UNIST, KOREA and 
2Sabanci University, TURKEY

M.010a A CONTINUOUS-FLOW MICROFLUIDIC DEVICE FOR THE SEPARATION OF STEM CELLS 
AND THEIR DIFFERENTATION PROGENCY BASED ON DIELECTROPHORESIS ······················································ 361
Hongjun Song1, Jenna M. Rosano1, Yi Wang1, Charles J. Garson1, Balabhaskar Prabhakarpandian1, Kapil Pant1, 
George J. Klarmann2, Alan Perantonib2, Luis M. Alvarez2,3, and Eva Lai4,5

1CFD Research Corporation, USA, 
2National Cancer Institute, USA, 
3United State Military Academy, USA, 
4Johns Hopkins University, USA, and 
5U. S. Army Medical Research and Material Command, USA

T.011a SORTING BREAST CANCER CELLS BASED ON DEFORMABILITY ··················································································· 364
Si-Hoai-Trung Tran, Bao Dang-Ho, Stefan Holm, Jason P.Beech, and Jonas O.Tegenfeldt
Lund University, SWEDEN

W.012a LEUKOCYTE FRACTIONATION USING INERTIAL MICROFLUIDICS ··············································································· 367
Hui Min Tay, Chayakorn Petchakup, Rinkoo Dalan, Daniel Ek Kwang Chew, King Ho Holden Li, 
Bernhard O, Boehm, and Han Wei Hou

1Nanyang Technological University, SINGAPORE and 
2Tan Tock Seng Hospital, SINGAPORE



xvii

M.013a DEFORMABILITY-BASED SORTING OF RED BLOOD CELLS TO ENRICH FOR PARASITIZED 
CELLS IN FALCIPARUM MALARIA ························································································································································ 370
Quan Guo, Kerryn Matthews, Xiaoyan Deng, Simon Duffy, and Hongshen Ma
University of British Columbia, CANADA

T.014a AN INTEGRATED MICROFLUIDIC PLATFORM FOR SIZE-SELECTIVE SINGLE-CELL TRAPPING ················ 373
Do-Hyun Lee, Xuan Li, and Abraham Phillip Lee
University of California, Irvine, USA

W.015a ACTIVE HIGHER QUALITY SPERM SEPARATION USING A SPIRAL CHANNEL ······················································· 376
Jiyoung Son1, Odgerel Badamjav2, Timothy Gerald Jenkins2, Bruce Kent Gale1, James M Hotaling2, 
and Douglas T Carrell2

1University of Utah, USA and 
2University of Utah School of Medicine, USA

M.016a SINGLE CELL ENCAPSULATED MICRODROPLET FORMATION USING TIP-STREAMING AND 
DETERMINISTIC LATERAL DISPLACEMENT ·································································································································· 379
Yuki Kamata, Dong Hyun Yoon, Haruko Takeyama, Tetsushi Sekiguchi, and Shuichi Shoji
Waseda University, JAPAN

T.017a A MICROFLUIDIC CHIP COUPLED WITH MAGNETOPHORETIC AND DIELECTROPHORETIC 
FORCES FOR SEPARATING MALARIA-INFECTED RED BLOOD CELLS ········································································· 382
Jirayut Buranapong1, Alongkorn Pimpin1, Werayut Srituravanich1, and Yuji Suzuki2

1Chulalongkorn University, THAILAND and 
2The University of Tokyo, JAPAN

W.018a SHAPE-CONTROLLED PRODUCTION OF ALGINATE-POLY-L-LYSINE(PLL) MICROCAPSULES 
FOR 3D CELL STRUCTURES FABRICATION BASED ON ELECTRODEPOSITION METHOD ······························· 385
Zeyang Liu1, Masaru Takeuchi1, Masahiro Nakajima1, Yasuhisa Hasegawa1, Toshio Fukuda1,2,3, and Qiang Huang3

1Nagoya University, JAPAN, 
2Meijo University, JAPAN, and 
3Beijing Institute of Technology, CHINA

M.019a HIGHLY PRECISE AND EFFICIENT CELL SEPARATION WITH PARYLENE C MICROPORE 
ARRAYED FILTRATION MEMBRANE ··················································································································································· 389
Yaoping Liu1, Wei Wang1,2,3, Wengang Wu1,2,3, Haichao Li3, and Yan Sun5

1Peking University, CHINA, 
2National Key Laboratory of Science and Technology on Micro/Nano Fabrication, CHINA,
3Innovation Center for Micro-Nano-Electronics and Ingetrated System, CHINA, 
4No. 1 Hospital of Peking University, CHINA, and 
5Beihang University, CHINA

W.021a EFFICIENCY OF MICRO CELL ISOLATION COLUMN FOR ALLERGIC DIAGNOSTIC CHIP ······························· 392
Koichiro Kobayashi1, Kenji Sakamoto1, Yuhki Yanase2, Michihiro Hide2, and Ryo Miyake3

1Kyushu Institute of Technology, JAPAN, 
2Hiroshima University, JAPAN, and 
3The University of Tokyo, JAPAN

M.022a A SELF-ASSEMBLED PARTICLE MEMBRANE (SAPM)-INTEGRATED MICROFLUIDIC BIOREACTOR 
ARRAY FOR HIGH-THROUGHPUT SCREENING OF MICROBES ·························································································· 395
Jongwan Lee1, Jungyul Park2, and Taesung Kim1

1UNIST, KOREA and 
2Sogang University, KOREA



xviii

T.023a FAST QUANTIFICATION OF AEROBIC BACTERIA USING DROPLET MICROFLUIDICS ······································ 398
Ott Scheler, Tomasz S. Kaminski, Artur Ruszczak, and Piotr Garstecki
ICHF-PAN, POLAND

W.024a OPTOFLUIDIC SORTING OF BACTERIA IN SERUM SAMPLES ····························································································· 401
Yuzhi Shi1,2, Lip Ket Chin1, Yi Yang3, Sha Xiong1, Haitao Zhao1, Jiuhui Wu2, Tianning Chen2, 
Federico Capasso4, and Aiqun Liu1,2

1Nanyang Technological University, SINGAPORE, 
2Xi'an Jiao Tong University, CHINA, 
3Wuhan University, CHINA, and 
4Harvard Univerity, USA

M.025a SEPARATION OF VIABLE CELLS USING DETERMINISTIC LATERAL DISPLACEMENT 
MICROFLUIDIC DEVICE ················································································································································································ 404
Naotomo Tottori, Jongho Park, Yasuko Yanagida, and Takeshi Hatsuzawa
Tokyo Institute of Technology, JAPAN

T.026a SEPARATION OF SPERM AND EPITHELIAL CELLS BASED ON MICROFLUIDIC CHIP 
FOR FORENSIC ANALYSIS ··········································································································································································· 407
Weiran Liu1,2, Weixing Chen1,2, Ran Liu1, Yuan Ou3, Ying Lu1,2, Caixia Li3, and Jing Cheng1,2,4

1Tsinghua University School of Medicine, CHINA, 
2National Engineering Research Center for Beijing Biochip Technology, CHINA, 
3Institute of Forensic Science, CHINA, and 
4Tsinghua University, CHINA

W.027a MICROFLUIDIC CELL SORTER WITH TWO-POINT DETECTION SYSTEM FOR DIRECTED 
EVOLUTION OF FLUORESCENT PROTEIN BASED CALCIUM SENSORS ······································································· 410
Yufeng Zhao, Robert E Campbell, and D. Jed Harrison
University of Alberta, CANADA

M.028a HIGH-THROUGHPUT MICROFLUIDIC DEVICE FOR CIRCULATING TUMOR CELL ISOLATION FROM 
WHOLE BLOOD ··································································································································································································· 413
Daniel K Yang, Serena Leong, and Lydia L Sohn
University of California, Berkeley, USA

T.029a STUDY ON CELL MANIPULATION METHOD WITH HIGH-ACCURACY THREE-DIMENTIONAL 
POSIIONING USING A MANIPULATOR ················································································································································ 416
Mitsuhiro Horade, Tomoyuki Kurata, Masaru Kojima, Kazuto Kamiyama, Yasushi Mae, and Tatsuo Arai
Osaka University, JAPAN

Circulating Tumor Cells

W.030a AN INTEGRATED PLATFORM FOR LABEL-FREE ISOLATION AND MECHANOPHENOTYPING 
OF CIRCULATING TUMOR CELLS ·························································································································································· 419
James Che, Hector E Muñoz, Victor Yu, Jonathan Lin, Oladunni Adeyiga, and Dino Di Carlo
University of California, Los Angeles, USA

M.031a TOWARDS GENETIC PROFILING OF CIRCULATING TUMOR CELLS IN CLINICAL TRIALS ···························· 422
Sunyoung Park1, Chao Jin1, Richard R. Ang1, Xiaoyan Deng1, Simon Duffy1, Yun Ju Chen1, Hamid Abdi1, 
Kim Chi1,2,3, Peter Black1,2, and Hongshen Ma1,2

1University of British Columbia, CANADA, 
2Vancouver Prostate Centre, CANADA, and 
3BC Cancer Agency, CANADA



xix

T.032a MAG-GRADIENT CHIP: MAGNETIC NANOPARTICLE-MEDIATED CIRCULATING TUMOR CELL 

SORTING SYSTEM FOR SPECIFICATION OF HETEROGENEITY SUBPOPULATION
···············································

425

Jaehoon Lee, Ohwon Kwon, Dongkyu Lee, and Bongseop Kwak
Korea Institute of Machinery and Materials, KOREA

W.033a MICROFLUIDIC DEVICE FOR WHOLE GENOME AMPLIFICATION OF SINGLE CANCER 

CELLS ISOLATED FROM WHOLE BLOOD
··········································································································································

428

Yoonsun Yang1, Hoon Suk Rho1, Michiel Stevens2, Arjan GJ Tibbe2, Han Gardeniers1, 
and Leon WMM Terstappen1

1University of Twente, THE NETHERLANDS and 
2VyCAP B.V., THE NETHERLANDS

M.034a ONCOGENE MUTATION DETECTION FROM CIRCULATING TUMOR CELLS
·····························································

431
Hyung-Seok Cho, Jin-Ho Kim, Song-I Han, and Ki-Ho Han

Inje University, KOREA

T.035a AN INTEGRATED MICROFLUIDIC SYSTEM FOR ISOLATION OF CIRCULATING TUMOR CELLS
················

434

Sung-Chi Tsai, Lien-Yu Hung, and Gwo-Bin Lee
National Tsing Hua University, TAIWAN

W.036a EPHESIA: DIGITAL DETECTION OF SINGLE HER2-HER3 PROTEIN INTERACTIONS IN CIRCULATING 

TUMOR CELLS FOR PRECISION MEDICINE
·····································································································································

437

Ezgi Tulukcuoglu Guneri, Cecilé Bureau, François Clément Bidard, Jean Yves Pierga, Laurent Malaquin, 
Jean Louis Viovy, and Stephanie Descroix

Curie Institute, FRANCE

M.037a TWO-STEP DIELECTROPHORESIS FOR IMPROVED SEPARATION OF CANCER CELLS 

WITH SIMILAR SIZE BASED ON DIELECTRIC PROPERTIES
··································································································

440
Takamitsu Shimizu, Masayoshi Tsujimori, Yuki Kameya, Toshihiro Suzuki, Ryo Abe, and Masahiro Motosuke

Tokyo University of Science, JAPAN

W.039a AN ELECTRICAL DISCRIMINATION TECHNOLOGY FOR CIRCULATING TUMOR CELLS 

BASED ON LATERAL MAGNETOPHORESIS AND GRAPHENE
·····························································································

443
Song-I Han and Ki-Ho Han

Inje University, KOREA

M.040a A SILICON NANOWIRE PLATFORM FOR DRUG RESPNOSE OF CAPTURED BT20 CELLS AND 

EVALUATION OF CIRCULATING TUMOR CELLS FROM BREAST CANCER PATIENT’S BLOOD
··················

446
Dong-Joo Kim1, Taesung Kim1, and Sang-Kwon Lee2
1UNIST, KOREA and 
2Chung-Ang University, KOREA

Integrative Cell Analysis

T.041a HYDROGEL SHEET-BASED TRANSMITTANCE ANALYSIS FOR IN VITRO CELL PROLIFERATION
············

449
Chae Yun Bae and Je-Kyun Park

KAIST, KOREA

W.042a NANOSCALE PHOTONIC/FLUIDIC DEVICE FOR MONITORING CELLULAR MICROMOTION USING 

FORWARD LIGHT SCATTERING THROUGH A CELL MONOLAYER
·················································································

452
Maciej Grajewski1, Patty P.M.F.A. Mulder1, Tjitze T. Veenstra2, Grietje Molema1, and Elisabeth M.J. Verpoorte1
1University of Groningen, THE NETHERLANDS and 
2LioniX B.V., THE NETHERLANDS



xx

M.043a CELL DEFORMABILITY MEASUREMENTS FOR SINGLE CANCER CELLS BY IONIC CURRENT IN 
MICROFLUIDIC DEVICES ············································································································································································· 455
Mamiko Sano, Noritada Kaji, Takao Yasui, and Yoshinobu Baba
Nagoya University, JAPAN

T.044a PARTICLE MEASUREMENT BY USING TWISTED MICRO SHEATH FLOW CELL ····················································· 458
Tomomi Sato and Ryo Miyake
The University of Tokyo, JAPAN

Liposomes/ Vesicles

W.045a NON-SPHERICAL LIPOSOMES FORMED BY MOLECULAR STRUCTURE AND DEPOSITION 
MICROPATTERN ································································································································································································· 461
Toshihisa Osaki1,2, Koki Kamiya1,3, and Shoji Takeuchi1,2

1Kanagawa Academy of Science and Technology, JAPAN, 
2The University of Tokyo, JAPAN, and 
3Japan Science and Technology Agency, JAPAN

M.046a SIZE-SELECTIVE ISOLATION OF URINARY EXOSOME ON LAB-ON-A-DISC ····························································· 463
Hyun-Kyung Woo, Ja-Ryoung Han, Vijaya Sunkara, and Yoon-Kyoung Cho
UNIST, KOREA

T.047a GENERATION OF RTPA LOADED ECHOGENIC LIPOSOMES USING MICROFLUIDIC 
HYDRODYNAMIC FOCUSING ···································································································································································· 466
Prithviraj Mukherjee, Madhuvanthi Kandadai, George Shaw, Christy Holland, and Ian Papautsky
University of Cincinnati, USA

W.048a NON-CONTACT ACOUSTIC CAPTURE OF PLATELET-DERIVED MICROPARTICLES FROM SMALL 
PLASMA VOLUMES ·························································································································································································· 469
Mikael Evander, Olof Gidlöf, Björn Olde, David Erlinge, and Thomas Laurell
Lund University, SWEDEN

M.049a ON THE EFFECT OF GEOMETRIC CONSTRAINTS AND MEMBRANE COMPOSITION ON 
MECHANOTRANSDUCTION IN GIANT UNILAMELLAR VESICLES ·················································································· 472
Bernhard Sebastian and Petra S Dittrich
ETH Zurich, SWITZERLAND

T.050a DEVELOPMENT OF A MICROCHIP-BASED EXOSOME PROFILING PLATFORM ······················································ 475
Takanaori Akagi1, Nami Hanamura1, Tamiko Minamizawa2, Kiyotaka Shiba2, and Takanori Ichiki1

1The University of Tokyo, JAPAN and 
2Japanese Foundation for Cancer Research, JAPAN

W.051a LIQUID HANDLING OF MINUTE VOLUME USING THE HYDROGEL 
ENCAPLUSLATING LIPOSOMES ······························································································································································ 478
Kazuyuki Takahashi, Taiji Okano, and Hiroaki Suzuki
Chuo University, JAPAN

Others

M.052a PHYSICAL CONFINED SPACE IMPROVE LUNG CANCER CELLS EPITHELIAL TO MESENCHYMAL 
TRANSITION ·········································································································································································································· 481
Heng Zou1, Tianzhong Li1, Yuan-san Chan1, Wanqing Yue1, Tao Xu2, and Mengsu Yang1

1City University of Hong Kong, HONG KONG and 
2Liaoning Medical University, CHINA



xxi

T.053a ON-CHIP DEFORMABILITY MEASUREMENT OF MALARIA PARASITE-INFECTED RED 
BLOOD CELLS BY DIELECTROPHORETIC FORCE ······················································································································· 484
Masayuki Nukaga1, Soo Hyeon Kim2, Kazuhide Yahata3, Teruo Fujii2, Osamu Kaneko3, and Hiroshi Kimura1

1Tokai University, JAPAN, 
2The University of Tokyo, JAPAN, and 
3Nagasaki University, JAPAN

W.054a MICROFLUIDIC DEFORMABILITY ANALYSIS OF THE RED CELL STORAGE LESION ········································· 487
Kerryn Matthews1, Marie-Eve Myrand-Lapierre1, Richard Ross Ang1, Jeong Hyun Lee1, Mark D Scott2, 
and Hongshen Ma1

1University of British Columbia, CANADA and 
2Canadian Blood Services (CBS), CANADA

T.056a HIGH-THROUGHPUT SINGLE CELL PROTEASE ANALYSIS ON HUMAN 
CIRCULATING TUMOR CELLS ·································································································································································· 490
Tengyang Jing1,2, Ee Xien Ng1, Bee Luan Khoo1,3, Chwee Teck Lim1,2,3, Jongyoon Han2,4, and Chia-Hung Chen1,2,5

1National University of Singapore, SINGAPORE, 
2Singapore-MIT Alliance for Research and Technology, SINGAPORE, 
3Mechnobiology Institute, SINGAPORE, 
4Massachusetts Institute of Technology, USA, and 
5Singapore Institute of Neurotechnology, SINGAPORE

W.057a SUPERHYDROPHILIC GLASS MEMBRANE DEVICE WITH OPEN-MICROHOLE ARRAY FOR FILTERING 
AND COUNTING RARE TUMOR CELLS ··············································································································································· 493
Akihiro Yonese, Daisuke Onoshima, Hiroshi Yukawa, Kenji Ishikawa, Masaru Hori, and Yoshinobu Baba
Nagoya University, JAPAN

Single Cell Analysis

T.059a SINGLE-CELL ISOLATION OF CIRCULATING TUMOR CELLS BY MICROFLUIDIC TECHNOLOGY ············ 496
Jinho Kim, Hyungseok Cho, Song-I Han, and Ki-Ho Han
Inje University, KOREA

W.060a CHARACTERIZING MECHANICAL PROPERTIES OF CANCER CELLS BY NODE-PORE SENSING ················· 499
Junghyun Kim, Andy Lei, and Lydia L. Sohn
University of California at Berkeley, USA

M.061a DEFORMABLE L-SHAPED MICROWELL ARRAY FOR TRAPPING PAIRS 
OF HETEROGENEOUS CELLS ····································································································································································· 502
Gi-Hun Lee1, Sung-Hwan Kim1, AhRan Kang2, Shuichi Takayama3, Sang-Hoon Lee2, and Joong Yull Park1

1Chung-Ang University, KOREA, 
2Korea University, KOREA, and 
3University of Michigan, USA

T.062a HIGH-THROUGHPUT, LABEL-FREE MAPPING OF PHYSICAL PHENOTYPIC SPACES 
FOR CHARACTERIZING CELLULAR DIFFERENTIATION ········································································································ 505
Jonathan Lin1, Donghyuk Kim1, Lillian Peng1, Henry T.K. Tse2, Peter Tseng3, and Dino Di Carlo1

1University of California, Los Angeles, USA, 
2CytoVale, Inc., USA, and 
3Tufs University, USA



xxii

W.063a TWO DIMENSIONAL SEQUENTIAL CELL ASSEMBLY BY SLIDING A PARYLENE FILTER ······························ 508
Kosuek Inoue1,3, Koki Kamiya1,4, Yuta Abe1,3, Toshihisa Osaki1,2, Norihisa Miki1,3, and Shoji Takeuchi1,2

1Kanagawa Academy of Science and Technology, JAPAN, 
2The University of Tokyo, JAPAN, 
3Keio University, JAPAN, and 
4Japan Science and Technology Agency, JAPAN

M.064a RAPID SCREENING OF HIGH-YIELD-ASTAXANTHIN HAEMATOCOCCUS PLUVIALIS BY 
RAMAN-ACTIVATED CELL SORTER ····················································································································································· 510
Peiran Zhang, Yuetong Ji, Lihui Ren, Yanhai Gong, Yetian Su, and Bo Ma
Chinese Academy of Sciences, CHINA

T.065a CULTURE-INDEPENDENT METHOD FOR SCREENING AND IDENTIFYING MICROBIAL 
ENZYME-ENCODING GENES USING MICRODROPLET-BASED SINGLE CELL GENOMICS ······························· 513
Kazuki Nakamura1, Ryo Iizuka1, Takao Yoshida2, Yuji Hatada2, Yoshihiro Takaki2, Shinro Nishi2, 
Ayaka Iguchi3, Dong Hyun Yoon3, Tetsushi Sekiguchi3, Shuichi Shoji3, and Takashi Funatsu1

1The University of Tokyo, JAPAN, 
2Japan Agency for Marine-Earth Science and Technology, JAPAN, and
3Waseda University, JAPAN

W.066a ON-CHIP SEPARATION AND SUBSEQUENT BIOMOLECULE ANALYSIS OF SINGLE 
MOTHER-DAUGHTER CELL PAIRS ························································································································································ 516
Simone Stratz, Pascal Emilio Verboket, and Petra Stephanie Dittrich
ETH Zurich, SWITZERLAND

M.067a NANOPARTICLES MODULATE BIO-ELECTROMECHANICAL PROPERTIES OF CELLS ······································· 519
Hesam Babahosseini, Vaishnavi Srinivasaraghavan, Chenming Zhang, and Masoud Agah
Virginia Tech, USA

T.068a 3D-SHAPED MICROCHAMBDER FOR THE SINGLE-CELL ANALYSIS ············································································· 522
Kenta Mitsuno1, Hiroki Ikeda1, Mamiko Tsugane1, Taiji Okano1, Katsuyuki Shiroguchi2, and Hiroaki Suzuki1

1Chuo University, JAPAN and 
2RIKEN, JAPAN

W.069a LABEL-FREE, SINGLE-CELL OPTICAL MULTI-PARAMETER MONITORING OF APOLIPOPROTEIN 
E-NULL DIFFERENTIATED MACROPHAGES ON A CENTRIFUGAL MICROFLUIDIC PLATFORM ················· 525
Damien King1, Cristina Rius Leiva2, Macdara Glynn1, Beatriz Dorado de la Corte2, Andreu Llobera3, 
Vicente Andres2, and Jens Ducree1

1Dublin City University, IRELAND, 
2Centro Nacional de Investigaciones Cardiovasculares Carlos III (CNIC), SPAIN, and 
3Centre Nacional de Microelectronica, SPAIN

M.070a TOWARDS MICROFLUIDIC SPERM REFINEMENT: CONTINUOUS FLOW LABEL-FREE 
ANALYSIS AND SORTING OF SPERM CELLS ·································································································································· 528
Bjorn de Wagenaar, Stefan Dekker, Wouter Olthuis, Albert van den Berg, and Loes Segerink
University of Twente, THE NETHERLANDS

T.071a RAPID ASSESSMENT OF BACTERIAL VITALITY AND ANTIBIOTIC SUSCEPTIBILITY VIA 
HIGH-THROUGHPUT PICOLITER-DROPLET SINGLE-CELL ASSAY ·················································································· 531
Aniruddha Kaushik, Kuangwen Hsieh, Liben Chen, Dong Jin Shin, and Tza-Huei Wang
Johns Hopkins University, USA



xxiii

W.072a A MICROCHAMBER ARRAY DEVICE FOR STUDYING GENOMIC DIVERSITY IN CANCER CELLS 
AT A SINGLE CELL LEVEL ·········································································································································································· 534
Shiori Ito, Noritada Kaji, Takao Yasui, and Yoshinobu Baba
Nagoya University, Japan

T.074a CLOSING THE GAP BETWEEN MICROFLUIDIC SINGLE-CELL ANALYSIS AND BIOPROCESS 
DEVELOPMENT FOR MICROORGANISMS ········································································································································· 537
Christopher Probst, Christian Freier, Regina Mahr, Alexander Grünberger, Stefan Helfrich, Wolfgang Wiechert, 
Katharina Nöh, Julia Frunzke, and Dietrich Kohlheyer
Forschungszentrum Jülich GmbH, GERMANY

Stem Cells

W.075a MICROFLUIDIC BUFFER EXCHANGE FOR INTERFERENCE-FREE MICRO/NANOPARTICLE CELL 
ENGINEERING ······································································································································································································ 540
David Yeo, Christian Wiraja, Yingying Zhou, Huimin Tay, Chenjie Xu, and Hanwei Hou
Nanyang Technological University, SINGAPORE

Cells, Organisms, and Organs on Chip
Bioinspired, Biomimetic & Biohybrid Devices

M.076b CHIP FROM NATURE: THE RAPID FABRICATION AND SELECTIVE MODIFICATION OF 
CHIP FROM NATURE: THE RAPID FABRICATION OF MICROCHIP DIRECTLY REPLICATED 
FROM NATURAL LEAVES FOR WIDE APPLICANT FIELDS ···································································································· 543
Wenming Wu and Andreas Manz
University of Saarland, GERMANY and KIST Europe EmbH, GERMANY

T.077b BIOMIMETIC MICROFLUIDIC NEURONS FOR HYBRID EXPERIMENTS ········································································ 546
Timothée Levi, Agnes Tixier-Mita, Bertrand-David Ségard, Hiroshi Toshiyoshi, Hiroyuki Fujita, and Teruo Fujii
The University of Tokyo, JAPAN

W.078b SIMULTANEOUS DIELECTROPHORETIC TRAPPING OF CELL ON OPPOSITE SIDES OF 
A PERMEABLE MEMBRANE ······································································································································································· 549
Brian J. Nablo, and Darwin R. Reyes
National Institute of Standards and Technology, USA

M.079b ELEVATED MICROJETS GRADIENT DEVICE FOR DIRECTING SPATIOTEMPORAL 
DIFFERENTIATION OF EMBRYONIC STEM CELLS ······················································································································ 552
Nirveek Bhattacharjee, Nathan J Palpant, Charles E Murry, and Albert Folch
University of Washington, USA

T.080b HIGHLY REGULAR AXON ARRAY IN A MICROFLUIDIC CHIP ···························································································· 555
Ayako Yamada1, Maéva Vignes1, Cécile Bureau1, Bastien Venzac1, Catherine Villard1,2, Stéphanie Descroix1, 
Jean-Louis Viovy1, Jean-Michel Peyrin3, and Laurent Malaquin1

1Institute Curie, FRANCE, 
2Université Grenoble Alpes, FRANCE, and 
3Université Pierre et Marie Curie, FRANCE

W.081b CELL CONTAINER COMPOSED OF SEMIPERMEABLE MEMBRANE AND SILICONE RUBBER ······················ 558
Hiroaki Matsumoto1, Yuya Morimoto2, Nobuhito Mori1, and Shoji Takeuchi1,2

1The University of Tokyo, JAPAN and 
2JST, JAPAN



xxiv

M.082b AN INTEGRATED MICROPOST-MICROGROOVE DEVICE FOR BIOMECHANICAL 
CHARACTERIZATION OF CARDIOMYOCYTES ······························································································································ 561
Peter Kim1, Young-Soo Choi1, Dong-Weon Lee2, and Deok-Ho Kim1

1University of Washington, USA and 
2Chonnam National University, KOREA

T.083b A NOVEL DROPLET-BASED THREE DIMENSIONAL CO-CULTURE ARRAY SYSTEM FOR 
HIGH-THROUGHPUT ASSAY OF TUMOR ANGIOGENESIS ····································································································· 565
Xiaohui Du1, Wanming Li1, Guansheng Du2, Qun Fang2, and Jin Fang1

1China Medical University, CHINA and 
2Zhejiang University, CHINA

W.084b DESIGN AND CONSTRUCTION OF A PERISTALTIC TUBE BIOACTUATOR ································································· 568
Eitaro Yamatsuta and Keisuke Morishima
Osaka University, JAPAN

Cell-Culturing & Perfusion (2D & 3D)

M.085b STRESS-FREE ALIGNMENT OF CELLS ON HIGHLY-ALIGNED COLLAGEN NANOFIBERS ······························· 571
Eun Ryel Nam, Won Chul Lee, and Shoji Takeuchi
The University of Tokyo, JAPAN

T.086b CELL ADHESION CONTROL BY A NOVEL MESH CULTURE METHOD DIRECTS DIFFERENTIATION 
AND SELF-ASSEMBLY OF HUMAN IPS CELLS INTO TROPHOBLASTS: TOWARD ORGAN-ON-CHIP 
EMBRYOGENESIS ······························································································································································································ 573
Kennedy Omondi Okeyo1, Osamu Kurosawa1, Satoshi Yamazaki1, Hidehiro Oana1, Hidetoshi Kotera2, 
and Masao Washizu1

1The University of Tokyo, JAPAN and 
2Kyoto University, JAPAN

W.087b ENGINEERING THREE-DIMENSIONAL NEURAL CIRCUIT WITH NEURITE BUNDLE LIKE 
STRUCTURE BY HYDROGEL ALIGNMENT ······································································································································· 576
Sang Cheol Na, Seokyoung Bang, and Noo Li Jeon
Seoul National University, KOREA

M.088b CONTROLLED FABRICATION OF FIBRE-SHAPED MICROSTRUCTURES TO PROMOTE 
HIGH-DENSITY THREE DIMENSIONAL CULTURE OF RAT PRIMARY HEPATOCYTES ······································· 579
Elsa Mazari-Arrighi1, Teru Okitsu1,2, Mahiro Kiyosawa2, and Shoji Takeuchi1,2

1The University of Tokyo, JAPAN and 
2Japan Science and Technology Agency, JAPAN

T.089b TETRA-PEG-BASED CELL-CARTONS: TETRA-PEG MICROCHAMBER ARRAYS FOR CELL 
SPHEROID FORMATION ················································································································································································ 582
Hyo Eun Jeong1, Yun Jung Heo2, Seok Chung1, and Atsushi Sakuma2

1Korea University, KOREA and 
2Tokyo University of Agricultural and Technology, JAPAN

W.090b TOWARDS HIGH-THROUGHPUT 3D TISSUE FABRICATION USING CELL SHEET ENGINEERING 
AND MAGNETIC LEVITATION ·································································································································································· 585
Nisa Penland, Mikael Perla, Alex Jiao, and Deok-Ho Kim
University of Washington, USA



xxv

M.091b EVALUATION OF CYTO- AND PHOTOCYTOTOXICITY OF NEW NANOENCAPSULATED 
PHOTOSENSITIZERS IN THE MICROSYSTEM ································································································································· 588
Elzbieta Jastrzebska1, Magdalena N. Bulka1, Katarzyna Tokarska1, Urszula Bazylinska2, Michal Chudy1, 
Artur Dybko1, Kazimiera A. Wilk2, and Zbigniew Brzozka1

1Warsaw University of Technology, POLAND and 
2Wroclaw University of Technology, POLAND

T.092b HUMAN LIVER CELLS SPHEROID CULTURE IN PERFUSION MICRO REACTOR FOR STUDY 
OF DRUG INDUCED LIVER INJURY ······················································································································································· 591
Mi Jang1,2, Astrid Kleiber3, Sebastian Trietsch4, and Andreas Manz1,2

1Saarland University, GERMANY, 
2KIST Europe, GERMANY, 
3Saarland University Medical Center, GERMANY, and 
4Mimetas BV Leiden University, THE NETHERLANDS

W.093b TWO-PHOTON IMAGING FOR LONG-TERM TUMOR MODEL MONITORING IN 
A MICROFLUIDIC DEVICE ··········································································································································································· 594
Samantha M. Grist, S. Soroush Nasseri, Tak Poon, Meng-Chi (Andy) Liu, Calvin Roskelley, and Karen C. Cheung
The University of British Columbia, CANADA

M.094b CELL-PATTERNING AND CULTURING ON DIGITAL MICROFLUIDICS ·········································································· 597
Hojatollah Rezaei Nejad, Roya Samanipoor, Zongjie Wang, Keekyoung Kim, and Mina Hoorfar
The University of British Columbia, CANADA

T.095b CELL-CULTURING, IMAGING, AND MAGNETIC MANIPULATION USING A COMPACT 
3D PRINTED CHAMBER ················································································································································································· 600
Alex Pai1, Torkom Pailevanian1, Ethan White2, Kaushik Dasgupta1, Jeff Sherman1, Darya Alizadeh2, 
Pengpeng Cao2, Jacob Berlin2, Behnam Badie2, and Ali Hajimiri1

1California Institute of Techology, USA and 
2City of Hope Medical Center, USA

W.096b FORMATION OF CAPILLARY BED IN MICRO-PORE-EMBEDDED MICROFLUIDICS ·············································· 603
Soojung Oh, Hyunryul Ryu, Dongha Tahk, Jihoon Ko, and Noo Li Jeon
Seoul National University, KOREA

M.097b CHARACTERIZATION OF CELL GROWTH PARAMETERS IN A MICROFLUIDIC ENVIRONMENT ··············· 606
Kae Sato, Aya Furuta, and Mizoho Yokoyama
Japan Women's University, JAPAN

T.098b IN VITRO CONSTRUCTION AND ORIENTATION CONTROL OF MUSCLE TISSUE ON A CHIP ························ 609
Yuki Okino1, Toshifumi Asano2, and Keisuke Morishima1

1Osaka University, JAPAN and 
2Tokyo Medical and Dental University, JAPAN

W.099b SINGLE INLET MULTI-SIZE SPHEROID SYNTHESIS CHIP (SIMSS CHIP) ······································································· 612
Mohana Marimuthu2,3,5, Nassim Rousset1, Medha Pareek5, Simon Bolduc Beaudoin1, 
Anne-Marie Mes-Masson2,3,4, and Thomas Gervais1,2,3

1Polytechnique Montreal, CANADA, 
2Institut du Cancer de Montreal, CANADA, 
3Centre Hopitalier de l'Universite de Montreal Research Center, CANADA,
4Universite de Montreal, CANADA, and 
5Indian Institute of Technology Delhi, INDIA



xxvi

M.100b MICROPATTERNING OF CLICK-CROSSLINKED AND PHOTODEGRADABLE HYDROGELS 
FOR 3D PERFUSION CULTURE ·································································································································································· 615
Fumiki Yanagawa, Masato Tamura, Shinji Sugiura, Toshiyuki Takagi, Kazumi Shin, Kimio Sumaru, 
and Toshiyuki Kanamori
National Institute of Advanced Industrial Science and Technology, JAPAN

T.101b PNEUMATIC PRESSURE-DRIVEN CIRCULATION CELL CULTURE MICROFLUIDIC DEVICE 
FOR INVESTIGATION OF VASCULAR ENDOTHELIAL CELLS UNDER SHEAR STRESS ······································ 618
Taku Satoh1, Genta Narazaki2, Ryusuke Sugita2, Hideki Kobayashi2, Shinji Sugiura1, and Toshiyuki Kanamori1

1National Institute of Advanced Industrial Science and Technology, JAPAN and 
2Daiichi Sankyo Co., Ltd., JAPAN

W.102b CONSTRUCTION OF 3D HYDROGEL-BASED CELL CULTURE WITH MULTIPLE PATTERNS 
AND HETEROGENEOUS BIOMATERIALS USING ELECTRO-MICROFLUIDIC TECHNIQUES ··························· 621
Yi-Ting Lo, Yi-Han Lai, and Shih-Kang Fan
National Taiwan University, TAIWAN

M.103b SCALABLE COMPACTION BIOREACTOR TO ENHANCE HEPATOCYTE 
POLARITY AND FUNCTIONS ······································································································································································ 624
Liang Zhu1,2,3, Huanming Xia2, Zhenfeng Wang2, Qiushi Li1, Daphne Yen Peng Seah1, Weian Zhang1, 
Junjun Fan1,3, and Hanry Yu1,3

1National University of Singapore, SINGAPORE, 
2Singapore Institute of Manufacturing Technology, SINGAPORE, and 
3Institute of Bioengineering and Nanotechnology, SINGAPORE

T.104b HYDROGEL-BASED PORTABLE ELECTRICAL STIMULATION CULTURE FILM 
FOR SKELETAL MUSCLE CELLS ······························································································································································ 627
Kuniaki Nagamine, Takuya Hirata, Hirokazu Kaji, Makoto Kanzaki, and Matsuhiko Nishizawa
Tohoku University, JAPAN

T.105b EVALUATION OF CELL DIFFERENTIATION EFFICIENCY BY CELL-CELL/CELL-SUBSTRATE 
ADHESION USING A MICROWELLS HAVING CONVERTIBLE CULTURE SURFACE ············································· 630
Yuta Nakashima, Yuki Hikichi, Tiro Yokokura, Yusuke Yamamoto, and Yoshitaka Nakanishi
Kumamoto University, JAPAN

M.106b A NOVEL MICROFLUIDIC PATTERNING DEVICE FOR NEURON-GLIA CO-CULTURE ········································· 633
Anthony Shi, Jonathan Shemesh, Ulises Aregueta Robles, Rylie Green, Guan Heng Yeoh, 
and Majid Ebrahimi Warkiani
University of New South Wales, AUSTRALIA

T.107b PROLIFERATION OF CARDIAC CELLS CULTURED UNDER STATIC 
AND PERFUSION CONDITIONS ································································································································································· 636
Elzbieta Jastrzebska1, Anna Kobuszewska1, Ewelina Tomecka1, Philippe Renaud2, and Zbigniew Brzozka1

1Warsaw University of Technology, POLAND and 
2EPFL, SWITZERLAND

W.108b CARDIAC CELL CULTURE IN A MICROFLUIDIC SYSTEM WITH MICROPILLAR ARRAY ································· 639
Ewelina Tomecka, Anna Kobuszewska, Kamil Zukowski, Elzbieta Jastrzebska, Michal Chudy, 
Artur Dybko, and Zbigniew Brzozka
Warsaw University of Technology, POLAND

M.109b HUMAN NEURAL PROGENITOR CELL GROWTH AND DIFFERENTIATION ································································ 642
Kaitlyn M Matias, Vasiliy N Goral, Po Ki Yuen, and Florence Verrier
Corning Incorporated, USA



xxvii

Inter- & Intracellular Signaling, Cell Migration

T.110b VERSATILE DOUBLE-LAYERED MICRODROPLET ARRAY CHIP FOR MULTIMODE 
CELL MIGRATION EXPERIMENTS ·························································································································································· 645
Yan Ma and Qun Fang
Zhejiang University, CHINA

W.111b MICROFLUIDIC MAZE FOR STUDYING THE ROLE OF NEURON-GLIA SIGNALLING 
IN NEURONAL NETWORKS ········································································································································································· 648
Yiing C. Yap, Tracey C. Dickson, Anna E. King, Rosanne M. Guijt, and Michael Breadmore
University of Tasmania, AUSTRALIA

M.112b REJUVENATION OF HUMAN DERMAL FIBROBLASTS THROUGH 3D CULTURE IN CORE-SHELL 
MICROFIBER ········································································································································································································· 651
Shogo Nagata, Teru Okitsu, Kazuhiro Ikeda, and Shoji Takeuchi
The University of Tokyo, JAPAN

T.113b LOCAL CHEMICAL STIMULATION OF NEURONS USING FLUIDFM TECHNOLOGY 
COMBINED WITH MICROELECTRODE ARRAYS ·························································································································· 653
Mathias J. Aebersold, Harald Dermutz, Jose F. Saenz Cogollo, László Demkó, Hana Han, 
Tomaso Zambelli, and János Vörös
ETH Zurich, SWITZERLAND

W.114b DEVELOPMENT OF A NOVEL MICROFLUIDIC PLATFORM TO CONTROL THE PHENOTYPIFIC 
TRANSFORMATION OF MICROGLIAL CELLS ································································································································· 656
Jin-Sung Park, Eun Young Park, Minjeong Son, Youngsoo Kim, Ung Hyun Ko, Young Bin Cho, 
Song Ih Ahn, and Jennifer H. Shin
KAIST, KOREA

M.115b ESTABLISHMENT OF THE GASTRIC CANCER SUBLINE WITH HIGHLY METASTATIC POTENTIAL 
USING A NOVEL MICROFLUIDIC SYSTEM ······································································································································· 659
Zhezhou Chen1,2, Min Yu1, Yu Zhang1, Wanming Li1, and Jin Fang1

1China Medical University, CHINA and 
2The First People's Hospital of Shenyang, CHINA

T.116b A 384-WELL MICROFLUIDIC WOUND-HEALING ASSAY ········································································································· 662
Feng Chen1,2, Yuanchen Wei1, Tao Zhang3, Deyong Chen1, Xin Jia2, Junbo Wang1, Wei Guo2, and Jian Chen1

1Chinese Academy of Sciences, CHINA, 
2Chinese PLA General Hospital, CHINA, and 
3Peking University People's Hospital, CHINA

W.117b MICROPATTENED EXTRACELLULAR MATRIX PROTEIN CHIP FOR CONTROLLING THE 
DIFFERENTIATION AND MIGRATION OF ADULT NEURAL STEM CELLS ··································································· 665
Sunghoon Joo1, Joo Yeon Kim2, Eunsoo Lee2, Nari Hong1, Woong Sun2, and Yoonkey Nam1

1KAIST, KOREA and 
2Korea University College of Medicine, KOREA

M.118b MICROFLUIDIC PLATFORM TO BIOMECHANIC-CHEMICAL MODULATION OF DYNAMIC 
CELL-CELL INTERACTIONS ········································································································································································ 668
Patrícia Moura Rosa, Nimi Gopalakrishnan, and Øyvind Halaas
Norwegian University of Science and Technology, NORWAY



xxviii

T.119b ENGINEERING A REUSABLE GLASS DEVICE TO ELECTROPORATE A FEW CELLS AND STUDY 
THEIR MIGRATION IN THE DEVELOPPING MOUSE EMBRYO ····························································································· 671
Xuan Zhao1, Diana Suarez-Boomgaard2, Elsa Mazari1, Jassem Safioui3, Isabelle Migeotte2, 
Aitana Perea-Gomez4, and Charlie Gosse1

1LPN-CNRS, FRANCE, 
2Université Libre de Bruxelles, BELGIUM, 
3Femto Engineering, FRANCE, and 
4Université Paris Diderot - CNR, FRANCE

W.120b BIOMIMETIC ANGIOGENESIS MODEL ON MICROFLUIDIC PLATFORM TO INVESTIGATE 
SYNERGISM OF BIOMECHANICAL AND BIOCHEMICAL FACTORS ················································································ 674
Minhwan Chung, Jungho Ahn, Sudong Kim, Somin Lee, and Noo Li Jeon
Seoul National University, KOREA

M.121b PROBING MESENCHYMAL STEM CELLS HOMING TO LIVER CANCER CELLS ON 
MICROSTRUCTURES USING MICROFLUIDIC APPROACH ······································································································ 677
Jiao Xie3, Xinghua Gao1, and Weijia Wen1,2,3

1Shenzhen PKU-KHUST Medical Center, CHINA, 
2The Hong Kong University of Science and Technology, HONG KONG, and
3Chongqing University, CHINA

T.122b CELL DISCRIMINATION AMONG SIMULTANEOUS PRESENTATION OF SUBSTRATE-BOUND 
AND SOLUBLE PROTEIN GRADIENTS ················································································································································· 680
Sebastien G Ricoult, Doojin Lee, and Amy Q Shen
Okinawa Institute of Science and Technology, JAPAN

W.123b USING MICROGROOVE TOPOGRAPHY TO DISTINGUISH NON-CANCEROUS AND CANCEROUS 
CELL TYPES THROUGH DIFFERENCES IN DIRECTIONAL CELL MOTILIY ································································· 683
Keiichiro Kushiro and Madoka Takai
The University of Tokyo, JAPAN

Organisms on Chip (C. elegans, Zebrafish, Arabidopsis, etc.)

M.124b MULTI-DIMENSIONAL IMAGING AND PHENOTYPING OF C.ELEGANS EMBRYOS VIA AN 
AUTOMATED MICROFLUIDIC DEVICE ··············································································································································· 686
Matteo Cornaglia, Laurent Mouchiroud, Alexis Marette, Shreya Narasimhan, Thomas Lehnert, 
Virginija Jovaisaite, Johan Auwerx, and Martin Gijs
Ecole Polytechnique Fédérale de Lausanne, SWITZERLAND

T.125b A MICROFLUIDIC DEVICE FOR LONGITUDINAL STUDIES OF C. ELEGANS NEURODEGENERATIVE 
DISEASE MODELS ······························································································································································································ 689
Matteo Cornaglia, Gopalan Krishnamani, Laurent Mouchiroud, Thomas Lehnert, Johan Auwerx, and Martin Gijs
Ecole Polytechnique Fédérale de Lausanne, SWITZERLAND

W.126b ELASTOMERIC MICROPILLAR ARRAYS FOR THE STUDY OF PROTRUSIVE FORCES IN HYPHAL 
INVASION ················································································································································································································ 692
Volker Nock, Ayelen Tayagui, and Ashley Garrill
University of Canterbury, NEW ZEALAND

M.127b C. ELEGANS AS A MODEL FOR RESEMBLING HYPERGLYCEMIC STATUS IN DIABETES ON A 
MICROFLUIDIC DEVICE ················································································································································································ 695
Guoli Zhu, Fangchao Yin, Yue Yu, Li Wang, Yujuan Zhu, Cong Xu, and Jianhua Qin
Chinese Academy of Sciences, CHINA



xxix

T.128b AUTOMATIC LONG-TERM MICROFLUIDIC PLATFORM FOR INDIVIDUAL TRACKING 
OF HEALTHSPAN AND LONGEVITY OF CAENORHABDITIS ELEGANS ········································································ 698
Mei Zhan, Yongmin Cho, and Hang Lu
Georgia Institute of Technology, USA

W.129b MICROFLUIDIC DEVICE FOR IMMOBILIZATION, MECHANICAL STIMULATION, AND IMAGING 
OF C. ELEGANS MECHANOBIOLOGY ·················································································································································· 701
Sandra N. Kjono, Purim Ladpli, Farah Memon, Adam L. Nekimken, Miriam B. Goodman, 
Michael Krieg, and Beth L. Pruitt
Stanford University, USA

M.130b HIGH-THROUGHPUT BEHAVIORAL DRUG SCREENING USING DEDICATED LOW-COST 
MICROSCOPY SYSTEM FOR MONITORING C. ELEGANS ········································································································ 704
Kathleen E Bates and Hang Lu
Georgia Institute of Technology, USA

T.131b A HYBRID MICROFLUIDIC DEVICE FOR C. ELEGANS ON-DEMAND ORIENTATION AND 
MULTIDIRECTIONAL IMAGING ······························································································································································· 707
Ramtin Ardeshiri1, Ben Mulcahy2, Mei Zhen2, and Pouya Rezai1

1York University, CANADA and 
2University of Toronto, CANADA

W.132b MICROFLUIDIC MICROINJECTION OF DROSOPHILA EMBRYO IN A FORMAT USING COMPLIANT 
MECHANISM AND ELECTROOSMOTIC DOSAGE CONTROL ································································································ 710
Reza Ghaemi1, Balaji G Iyengarac2, and Ponnambalam Ravi Selvaganapathy1

1McMaster University, CANADA and 
2Qiptera Solutions Inc., CANADA

M.133b A MICROFLUIDIC DEVICE TO SCREEN CHEMICALS ON DROSOPHILA MELANOGASTER 
LARVAE FOR CARDIAC SYSTEM TOXICITY ··································································································································· 713
Ramtin Ardeshiri, Negar Amini, and Pouya Rezai
York University, CANADA

T.134b PLANAR MANIPULATION OF MAGNETO-TACTIC BACTERIA USING UNIDIRECTIONAL 
MAGNETIC FIELDS ··························································································································································································· 716
Tijmen Antoon Geert Hageman1,2, Marc Philippe Pichel1,2, Matthias Oliver Altmeyer2, 
Andreas Manz1, and Leon Abelmann1,2

1KIST Europe, GERMANY and 
2University of Twente, THE NETHERLANDS

W.135b AN AUTOMATED MICROFLUIDIC SYSTEM FOR HIGH-SPEED, HIGH-ACCURACY SIZE 
SYNCHRONIZATION OF CAENORHABDITIS ELEGANS ··········································································································· 719
Pengfei Song, Xianke Dong, and Xinyu Liu
McGill University, CANADA

M.136b A HYBRID AGAR-PDMS MICROFLUIDIC DEVICE FOR ADULT DROSOPHILA MELANOGASTER 
TOXICOLOGICAL INVESTIGATIONS ···················································································································································· 722
Jacob Ching Kan Leung, Rhodri Wyndham Taylor-Kamall, Arthur Hilliker, and Pouya Rezai
York University, CANADA



xxx

T.137b MICROFLUIDIC CAPILLARY FEEDER WITH INTEGRATED ACTIVITY MONITORING CHAMBER 
FOR DROSOPHILA STUDIES ······································································································································································· 725
Deepak Choudhury1, Rapeechai Navawongse2, Marlena Raczkowska2, Zhiping Wang1, 
and Adam Claridge-Chang2,3,4

1SIMTech A*Star, SINGAPORE, 
2IMCB A*Star, SINGAPORE, 
3Duke-NUS Graduate Medical School, SINGAPORE, and 
4National University of Singapore, SINGAPORE

Organs on Chip

W.138b MICROFLUIDIC POSITIONING OF POPULATIONS OF PRIMARY NEURONS FOR 
BRAIN-ON-A-CHIP TECHNOLOGIES ······················································································································································ 728
Benoît G.C. Maisonneuve1, Maxim Cazorla1, Frédéric Saudou,2 and Thibault Honegger1

1LTM-CNRS, FRANCE and 
2Grenoble Institute of Neuroscience, FRANCE

M.139b AUTOMATED AND PARALLELIZED IMPEDANCE ANALYSIS OF CANCER SPHEROIDS ···································· 731
Laurin Diener, Sebastian Bürgel, Jin-Young Kim, Maria Pena-Francesch, Olivier Frey, and Andreas Hierlemann
ETH Zurich, SWITZERLAND

T.140b AXONAL RESPONSE TO PHYSICAL CONFINEMENT :  USING PDMS STRUCTURES 
TO CONTROL CONNECTIVITY IN NEURONAL NETWORKS ································································································· 734
Renaud Renault, Jean-Baptiste Durand, Samuel Bottani, Pascal Monceau, Stéphanie Descroix, 
Jean-Louis Viovy, and Catherine Villard
1Institute Curie, FRANCE, 
2University Grenoble Alpes, FRANCE, and 
3Université Paris 7 Diderot, FRANCE

W.141b SKELETAL MUSCLE ON A CHIP FOR IN VITRO ANALYSES OF MUSCLE FORMATION 
AT SINGLE CELL LEVEL ··············································································································································································· 737
Yuya Morimoto and Shoji Takeuchi
The University of Tokyo, JAPAN and JST, JAPAN

M.142b PRESSURE STABILIZER FOR ROBUST GEL INJECTION IN COUPLING MICROFLUIDIC CHIP 
FOR 3D MICROVASCULAR TISSUE ························································································································································ 740
Xiaolin Wang1, Duc Phan1, Steven C. George2, Christopher C. W. Hughes1, and Abraham P. Lee Lee1

1University of California, Irvine, USA and 
2Washington University in St. Louise, USA

T.143b ORGAN-SPECIFIC METASTASIS OF CIRCULATING TUMOR CELLS IN A MICROFLUIDIC 
MULTI-ORGAN-CHIP ························································································································································································ 743
Jing Kong1, Yong Luo2, Bingchen Lin2,3, and Tingjiao Liu1

1Dalian Medical University, CHINA, 
2Dalian Technology University, CHINA, and 
3Chinese Academy of Sciences, CHINA

W.144b MULTIORGAN NETWORKS CONSISTING OF HUMAN MICROTISSUE SPHEROIDS ON 96 WELL 
FORMAT-BASED MICROFLUDIIC PLATFORM ································································································································ 747
Jin-young Kim1, Tudor Petreus2, David Fluri3, Jens Kelm3, Eric K.Y. Tang2, Andreas Hierlemann1, and Olivier Frey1

1ETH Zurich, SWITZERLAND, 
2AstraZeneca, UK, and 
3InSphero AG, SWITZERLAND



xxxi

M.145b A MICROFLUIDIC CARDIOVASCULAR SYSTEM WITH A MICROKIDNEY: BIOASSAY, 
PARALLEL DIALYSIS AND REABSORPTION ··································································································································· 750
Yu Sakuta, Kin-ichi Tsunoda, and Kiichi Sato
Gunma University, JAPAN

T.146b GUT-ON-CHIP: HOW TO RECAPITULATE PHYSICAL AND BIOLOGICAL FEATURES IN VITRO ··················· 753
Marine Verhulsel, Anthony Simon, Davide Ferraro, Cécile Bureau, Jean-Louis Viovy, 
Danijela Matic Vignjevic, and Stéphanie Descroix
Institute Curie, FRANCE

W.147b HUMAN LIVER SINUSOID ON A CHIP FOR HEPATITUS B VIRAL REPLICATION STUDY ·································· 756
Young Bok (Abraham) Kang1, Nicholas Duchemin2, Siddhartha Rawat2, Jason Lamontagne2, 
Michael Bouchard2, and Moses Noh1

1Drexel University, USA and 
2Drexel University College of Medicine, USA

M.148b LYMPH NODE SLICE-ON-A-CHIP: MICROFLUIDIC CULTURE AND LOCAL STIMULATION 
OF INTACT LYMPH NODE TISSUE ·························································································································································· 759
Ashley E. Ross and Rebecca R. Pompano
University of Virginia, USA

T.149b A CELL-ON-PAPER SYSTEM FOR THE STUDY OF DOPAMINE SECRETION ······························································· 762
Raphaël Trouillon and Martin AM Gijs
Ecole Polytechnique Fédérale de Lausanne, SWITZERLAND

W.150b A MICROFLUIDIC PLATFORM FOR DEVELOPING A MICROTUMOR ·············································································· 765
Carina Jean-Tien Lee, Wei-Wen Liu, Pai-Chi Li, and Yu-Hsiang Hsu
National Taiwan University, TAIWAN

M.151b MODULAR NEURONAL NETWORKS ON A PLANAR TYPE MICROELECTRODE ARRAY 
USING A MICROCHANNEL DEVICE ······················································································································································· 768
Nari Hong, Sunghoon Joo, and Yoonkey Nam
KAIST, KOREA

T.152b SIMPLE AND STABLE TRANSENDOTHELIAL ELECTRICAL RESISTANCE MEASUREMENTS 
IN ORGANS-ON-CHIPS ···················································································································································································· 771
Marinke W. van der Helm1, Mathieu Odijk1, Jean-Philippe Frimat2, Jan C.T. Eijkel1, 
Albert van den Berg1, and Loes I. Segerink1

1University of Twente, THE NETHERLANDS and 
2University of Technology Eindhoven, THE NETHERLANDS

M.154b A NEW ORGAN-ON-CHIP PLATFORM FOR PHYSIOLOGICAL RELEVANT IN-VITRO 
REPRODUCTION OF THE BLOOD-BRAIN BARRIER ···················································································································· 774
Heiko Kiessling1, Holger Becker2, Eleonore Haltner3, Julia Schütte1, Ingo Schulz2, Victoria Rack1, 
Katarina Topic1, and Martin Stelzle1

1University of Tübingen, GERMANY, 
2microfluidic ChipShop GmbH, GERMANY, and 
3Across Barriers GmbH, GERMANY



xxxii

T.155b MIMICKING PATHOLOGICAL VASCULAR SCENARIOS IN VITRO USING THE SPLENON-ON-A-CHIP 
MICROFLUIDIC DEVICE ················································································································································································ 777
Luis G. Rigat-Brugarolas1,2, Aleix Elizalze-Torrent3, Hernando del Portillo3,4, Antoni Homs-Corbera1,2, 
and Josep Samitier1,2,5

1Institute for Bioengineering of Catalonia, SPAIN, 
2Centro de Investigación Biomédica en Red de Bioingeniería, SPAIN, 
3Barcelona Centre for International Health Research, SPAIN, 
4Institució Catalana de Recerca I Estudis Advançats, SPAIN, and
5Barcelona University, SPAIN

Others

W.156b HUMAN INDUCED PLURIPOTENT STEM CELLS DERIVED BEATING CARDIAC 
TISSUES ON PAPER ··························································································································································································· 780
Li Wang, Cong Xu, Yujuan Zhu, Yue Yu, Xiaoqing Zhang, Zhongyu Li, and Jianhua Qin
Chinese Academy of Sciences, CHINA

M.157b DIRECT DEFFERENTIATION OF HUMAN INDUCED PLURIPOTENT STEM CELLS INTO 
CARIDAC TISSUES ON CHIP ······································································································································································· 783
Cong Xu, Li Wang, Yujuan Zhu, Yue Yu, Xiaoqing Zhang, Zhongyu Li, and Jianhua Qin
Chinese Academy of Sciences, CHINA

T.158b MICROFLUIDIC FABRICATION OF “CELL SPRINGS” ················································································································· 786
Minghao Nie, Nobuhito Mori, and Shoji Takeuchi
The University of Tokyo, JAPAN

W.159b QUANTITATIVE MORPHOLOGICAL STUDY OF CELL-ECM INTERACTION 
USING ECM MICROBEADS ·········································································································································································· 789
Jaehoon Kim1, Hyunho Kim1, Kyuhwan Na1, Sudo Ryo2, and Seok Chung1

1Korea University, KOREA and 
2Keio University, JAPAN

M.160b PREVENTION OF NUCLEAR MIXING OF FUSED CELLS INTERCONNECTED THROUGH 
A MICROSLIT USING ROCK INHIBITOR Y-27632 FOR DIRECT CYTOPLASMIC TRANSFER 
BETWEEN LIVE SINGLE CELLS ································································································································································ 792
Ken-Ichi Wada, Kazuo Hosokawa, Yoshihiro Ito, and Mizuo Maeda
RIKEN, JAPAN

T.161b BIOHYDROGEN PRODUCTION FROM ALGAE IMMOBILISED IN A FABRIC - 
AN ARTIFICIAL LEAF ON-CHIP ································································································································································ 795
Anupam A.K. Das, Mohammad M.N. Esfahani, Nicole Pamme, and Vesselin N. Paunov
University of Hull, UK

W.162b ORDERLY-COCULTURED CELL FIBERS FOR HIERARCHICAL TISSUE ASSEMBLY ············································· 798
Shintaroh Iwanaga and Shoji Takeuchi
The University of Tokyo, JAPAN

Synthetic Biology

M.163b RAPID SCREENING OF THE CRITICAL CONDITIONS FOR CORYNEBACTERIUM GLUTAMICUM 
ELECTROPORATION IN A CONVERGING MICROCHANNEL ································································································· 800
Paulo A. Garcia, Zhifei Ge, Jeffrey L Moran, and Cullen R Buie
Massachusetts Institute of Technology, USA



xxxiii

T.164b DROPLET ENCAPSULATED VESICLES AS MODEL SYSTEM FOR BIOCHEMICAL REACTIONS IN 
CELLULAR COMPARTMENTS ··································································································································································· 803
Pascal Emilio Verboket and Petra Stephanie Dittrich
ETH Zurich, SWITZERLAND

W.165b OBSERVATION OF LIPID MOTION IN ASYMMETRIC GIANT VESICLES ······································································· 806
Koki Kamiya1,2, Toshihisa Osaki1,3, Ryuji Kawano1, and Shoji Takeuchi1,3

1Kanagawa Academy of Science and Technology, JAPAN, 
2Japan Science and Technology Agency, JAPAN, and 
3The University of Tokyo, JAPAN

Diagnostics, Theranostics, and Translational Medicine
Cancer Research

M.166c NANOMATERIALS-FUNCTIONALIZED MICROFLUIDIC SYSTEM FOR SENSITIVE ISOLATION AND 
PROTEIN PHENOTYPING OF CIRCULATING EXOSOMES ······································································································· 808
Peng Zhang1, Mei He2, and Yong Zeng1

1Unviersity of Kansas, USA and 
2Kansas State University, USA

T.167c MICROTUMOR ARRAY: 3D TUMOR SPHEROID EMBEDDING BILAYERED HYDROGEL SHEET ·················· 811
Jungwha Cha1, Hyo Min Kim1, Seok-Gu Kang2, and Pilnam Kim1

1KAIST, KOREA and 
2Yonsei University College of Medicine, KOREA

W.168c MESOPOROUS AND BIOCOMPATIBLE CHITOSAN/ALGINATE CORE-SHELLED NANOPARTICLES 
TO CARRYING ACTIVE ENZYMES FOR CANCER THERAPY ································································································ 814
Chia-Wei Kang1, Fan-Gang Tseng1, and Chun-Wei Lee1,2

1National Tsing Hua University, TAIWAN and 
2Academia Sinica, TAIWAN

M.169c FABRICATION AND PERFORMANCE EVALUATION OF SI-BASED MICROPRECONCENTRATOR 
FOR CANCER BIOMARKER DETECTION ············································································································································ 817
Koji Oyama1, Hidetoshi Miyashita1, Jeong-O Lee2, and Sang-Seok Lee1

1Tottori University, JAPAN and 
2Korea Research Institute of Chemical Technology, KOREA

T.170c WHOLE BLOOD IMMUNOASSAY USING MICROFLUIDIC PLASMA SEPARATION AND 
INTEGRATED ELISA DEVICE ····································································································································································· 820
Hisashi Shimizu1,2, Mariko Kumagai1, Emi Mori1, Kazuma Mawatari1,2, and Takehiko Kitamori1,2

1The University of Tokyo, JAPAN and 
2JST-CREST, JAPAN

Clinical Chemistry

W.171c EFFECTS OF ANTIMICROBIAL ACTIVITIES ON D- AND L-BOMBININ USING ARTIFICIAL 
BACTERIA CELL-MEMBRANE ··································································································································································· 823
Yusuke Sekiya1, Yuki Kitahashi2, Izuru Kawamura2, and Ryuji Kawano1

1Tokyo University of Agriculture and Technology, JAPAN and 
2Yokohama National University, JAPAN



xxxiv

M.172c MASS-PRODUCIBLE CAPILLARY-ASSEMBLED MICROCHIP (CAS-CHIP) FOR MULTIPLE SENSING 
WITH SINGLE-STEP OPERATION TOWARD POINT OF CARE TESTING ········································································· 826
Akihiro Shirai, Terence G Henares, Kenji Sueyoshi, Tatsuro Endo, and Hideaki Hisamoto
Osaka Prefecture University, JAPAN

T.173c DEVELOPMENT OF THREE-DIMENSIONAL (3D) FULL AUTOMATED PAPER-BASED ELISA 
DEVICES FOR EASY PRODUCTION AND PRESERVATION STABILITY ·········································································· 829
Thanyaporn Kiatkumjorn1,2, Kingkarn Pungjunun2, Amara Apilux3, Tue Trong Phan1, 
Orawon Chailapakul2, and Yuzuru Takamura1

1Japan Advanced Institute of Science and Technology, JAPAN, 
2Chulalongkorn University, THAILAND, and 
3Mahidol University, THAILAND

Drug Development & Delivery

W.174c A SINGLE CELL NUCLEUS ARRAY TO MONITOR MESSENGER-RNA MOLECULE 
TRANSPORTATION THROUGH NUCLEAR MEMBRANE ·········································································································· 832
Noritada Kaji, Ryo Koyama, Takao Yasui, Tetsuya Higashiyama, and Yoshinobu Baba
Nagoya University, JAPAN

M.175c MICROENCAPSULATION OF DUAL-RELEASE PLGA MICROPARTICLE FOR CURCUMIN 
AND DOXORUBICIN RELEASED IN STAGES ··································································································································· 835
Szu-I Yeh, Kai-Hsiang Yang, and Jing-Tang Yang
National Taiwan University, TAIWAN

T.176c MICROFLUIDIC APPROACH FOR PRODUCTION OF LIPID NANOPARTICLES-BASED 
NANO MEDICINE ································································································································································································ 838
Masatoshi Maeki1, Tatsuyoshi Saito1, Yusuke Sato1, Takao Yasui2, Noritada kaji2, Akihiko Ishida1, 
Hirofumi Tani1, Yoshinobu Baba2, Hideyoshi Harashima1, and Manabu Tokeshi1

1Hokkaido University, JAPAN and 
2Nagoya University, JAPAN

W.177c A FLEXIBLE OCULAR IONTOPHORETIC DEVICE FOR DRUG DELIVERY ···································································· 841
Yushi Zhang1, Yao Chen, Xiaoxue Yu1, Yangjia Qi, Yuxi Liu, and Zhihong Li
1Peking University, CHINA, 
2Peking University Third Hospital, CHINA, and 
3Tsinghua University, CHINA

M.178c FABRICATION AND LOADING OF ORAL DRUG DELIVERY MICROCONTAINERS 
USING HOT PUNCHING ·················································································································································································· 844
Ritika Singh Petersen, Stephan Sylvest Keller, and Anja Boisen
Technical University of Denmark, DENMARK

Neurobiology/ Neuroscience

T.179c NEURONAL ALIGNMENT IN A 3D NEURAL MICROTUBE ······································································································ 847
Midori Negishi, Hiroaki Onoe, Akane Itou, and Shoji Takeuchi
The University of Tokyo, JAPAN

W.180c DIGITAL QUANTIFICATION OF ALZHEIMER’S BIOMARKER IN BIOLOGICAL SAMPLES ································ 849
Elena Pérez-Ruiz1, Deborah Decrop1, Ann De Vos2, Eugeen Vanmechelen2, Joris Winderickx1, 
Tadej Kokalj1, Dragana Spasic1, and Jeroen Lammertyn1

1University of Leuven, BELGIUM and 
2ADx NeuroSciences NV, BELGIUM



xxxv

M.181c INTRAMUSCULAR ELECTROMYOGRAPHY MEASUREMENT IN ZEBRAFISH LARVAE 
USING A MICRONEEDLE ELECTRODE ················································································································································ 852
Sung-Joon Cho1, Tai-Seung Nam2, Seok-Yong Choi2, Myeong-Kyu Kim2, and Sohee Kim1

1Gwangju Institute of Science and Technology, KOREA and 
2Chonnam National University Medical School, KOREA

Nucleic Acid Analysis (Digital PCR, Next Generation Sequencing)

T.182c PARTICLE-BASED HIGHLY MULTIPLEXABLE REAL-TIME PCR FOR MICRORNA PROFILING ····················· 855
Seungwon Jung, Junsun Kim, Dong Jin Lee, Mi Jung Kim, Tae Song Kim, and Sang Kyung Kim
Korea Insitute of Science and Technology, KOREA

W.183c EFFICIENT AND RAPID CAPTURE OF DNA UTILIZING 100-1000 NM SCALE CHANNEL 
WITH DNA PATTERNING ·············································································································································································· 858
Tatsuro Nakao1, Kazuma Mawatari1,2, Hisashi Shimizu1,2, and Takehiko Kitamori1,2

1The University of Tokyo, JAPAN and 
2Japan Science and Technology Agency, JAPAN

M.184c HIGH-THROUGHPUT METHYLATION MAPPING BY DETECTING FLUORESCENTLY STAINED 
METHYLATION SITES AT A SINGLE MOLECULE LEVEL ······································································································· 861
Atsunori Hattori, Takao Yasui, Noritada Kaji, and Yoshinobu Baba
Nagoya University, JAPAN

T.185c DIGITAL PCR USING MICROPATTERNED SUPERPOROUS ABSORBENT ARRAY ··················································· 864
Yong Zeng2 and Yazhen Wang1,2

1University of Kansas, USA and 
2Jianghan University, CHINA

W.186c DIRECT DETECTION OF DOUBLE-STRANDED DNA OF E. COLI O157:H7 USING ZINC 
FINGER PROTEINS IMMOBILIZED ON POLYMER CHIP ··········································································································· 867
Dat Thinh Ha1, Atreyee Chakraborty2, Ghosh Sthitodhi2, Chong H. Ahn2, and Moon-Soo Kim1

1Western Kentucky University, USA and 
2University of Cincinnati, USA

M.187c PICOLITER WHOLE GENOME AMPLIFICATION TOWARDS DE NOVO SEQUENCING 
USING DROPLET MICROFLUIDICS ························································································································································· 870
Minsoung Rhee1,2, Robert J Meagher1, Yooli K Light1, and Anup K Singh1,2

1Sandia National Laboratories, USA and 
2Joint BioEnergy Institute, USA

T.188c AN ISOTHERMAL DNA AMPLIFICATION AND LABEL-FREE DETECTION BASED ON 
ELECTROHYDRODYNAMIC AGGREGATION IN LAB-ON-CHIP FORMAT ···································································· 873
Bastien Venzac1, Jérôme Champ1, François Amblard1, David Herthnek2, Stéphanie Descroix1, 
Laurent Malaquin1, and Jean-Louis Viovy1

1Université Pierre et Marie Curie, FRANCE and 
2Stockholm University, SWEDEN

W.189c MICROFLUIDIC ROLLING CIRCLE AMPLIFICATION FOR IMPROVED MOLECULAR CANCER 
DIAGNOSTICS ······································································································································································································· 876
Iago Pereiro1, Ivan Hernandez-Neuta2, Qiongdi Zhang1, Sanae Tabnaoui1, Laurent Malaquin1, 
Jean-Louis Viovy1, Monica Brivio2, Mats Nilsson2, Stéphanie Descroix1, and Annika Ahlford2

1Institut Curie, FRANCE and 
2Stockholm University, SWEDEN



xxxvi

M.190c AMPLIFIED QCM-CHIP FOR DETECTION OF VIRAL RNA BY NANOPARTICLS ························································ 879
Shuichiro Kagiyama1, Taisuke Taisuke1, Kunihiro Kaihatsu2, Nobuo Kato2, and Fumihito Arai1

1Nagoya University, JAPAN and 
2Osaka University, JAPAN

T.191c MULTI-VOLUME DIGITAL PCR QUANTIFICATION WITH MICROFLUIDIC 
DROPLET PRINTING ROBOT ······································································································································································· 882
Wen-Wen Liu1, Ying Zhu1, Yi-Ming Feng2, Jin Fang2, and Qun Fang1

1Zhejiang University, CHINA and 
2China Medical University, CHINA

W.192c OPTIMIZATION OF MICROFLUIDIC-BASED IN SITU PADLOCK ROLLING 
CIRCLE AMPLIFICATION ·············································································································································································· 885
Yuri Ishigaki and Kae Sato
Japan Women's University, JAPAN

Others

M.193c ACUTE HIV DETECTION ON A PRINTED GRAPHENE-MODIFIED PAPER ····································································· 888
Mohammadali Safavieh, Sultan Khetani, Vivasat Kaul, Daniel R. Kuritzkes, and Hadi Shafiee
Harvard Medical School, USA

T.194c VACUUM-ASSISTED, PHASEGUIDE-ASSISTED BLOOD TYPING DEVICE FOR POINT-OF-CARE(POC) 
DIAGNOSTICS ······································································································································································································· 891
Deekshitha Jetta, Hun Lee, Nikhila Nyayapathi, and Kwang W Oh
The State University of New York, Buffalo, USA

W.195c RAPID URINARY BACTERIA DETECTION USING DIELECTROPHORESIS (DEP) ENHANCED 
MICROFLUIDIC IMMUNOCAPTURE ASSAY ····································································································································· 894
Yi Fu, Riazul Raziq, Willie Ng, Huang Miao, and Lingling Sun
Temasek Polytechnic, SINGAPORE

M.196c 3D DROPLET MICROFLUIDIC SYSTEMS FOR HIGH-THROUGHPUT BIOLOGICAL ASSAY ······························· 897
Dong-Ku Kang1, Xiuqing Gong1, Soongwon Cho1, Jin-young Kim1, Joshua Edel1, Soo-Ik Chang1, 
Jaebum Choo3, and Andrew J. deMello1

1Imperial College London, UK, 
2Chungbuk National University, KOREA, and 
3Hanyang University, KOREA

T.197c HIGH-DENSITY, SELF-ASSEMBLED BEADS MICROARRAY TECHNOLOGY FOR HIGH-THROUGHPUT 
APTAMER SCREENING ··················································································································································································· 900
Ankita Jain, Shusuke Sato, Shingo Ueno, and Takanori Ichiki
The University of Tokyo, JAPAN

W.198c RAPID DETECTION OF BLAC USING DROPLET-BASED MICROFLUIDICS FOR USE IN 
THE DIAGNOSIS AND DRUG SUSCEPTIBILITY TESTING OF TUBERCULOSIS ························································· 903
Fengjiao Lyu, Manqi Xu, Yunfeng Cheng, Jianghong Rao, and Sindy K. Y. Tang
Stanford University, USA

M.199c AUTONOMOUS DIAGNOSIS AND THERAPY: MICRORNA DETECTION AND DRUG 
RELEASE USING PROGRAMMABLE DNA AND BIOLOGICAL NANOPORE ································································· 906
Moe Hiratani and Ryuji Kawano
Tokyo University of Agriculture and Technology, JAPAN



xxxvii

Personalized Medicine & Pharmaceutical Analysis

T.200c MULTIMOLECULE ELECTROPORATION-MEDIATED DELIVERY INTEGRATED ON CHIP (MEDIC) 
FOR CANCER CELLS PURIFIED FROM A WHOLE BLOOD ······································································································ 909
Chris Hyunseok Choi, Mengxing Ouyang, and Soojung Claire Hur
Harvard University, USA

W.201c MICRONEEDLE PATCHES FOR POINT-OF-CARE DIAGNOSTICS ························································································ 912
Pradnya P Samant and Mark Prausnitz
Georgia Institute of Technology, USA

M.202c CHARACTERIZATION OF NATURAL KILLER CELL IMMUNE SURVEILLANCE AGAINST 
SOLID LIVER TUMORS ··················································································································································································· 915
Athanasia E. Christakou, Mathias Ohlin, Bjorn Onfelt, and Martin Wiklund
Royal Institute of Technology, SWEDEN

T.203c AN OPTOFLUIDIC SYSTEM BASED ON ENZYME COLORIMETRY  FOR CONTINUOUS 
GLUCOSE MONITORING ··············································································································································································· 918
Chongwei Zou, Haixia Yu, Chengtao Sun, Kexin Xu, and Dachao Li
Tianjin University, CHINA

W.204c ANTIBIOTIC SENSITIVITY SCREENING OF BACTERIA ON CHIP ······················································································· 921
Christina Erna Maria Kraemer, Abhijeet Singh, and Dietrich Kohlheyer
Forschungszentrum Jülich GmbH, GERMANY

M.205c IMMUNO-WALL LAB-ON-CHIP COMPANION DIAGNOSTIC DEVICES FOR RAPID AND LOW-COST 
DETECTION OF MUTANT EPIDERMAL GROWTH FACTOR RECEPTORS (EGFR) FROM 
CYTOLOGICAL SAMPLES IN LUNG CANCER PATIENTS ········································································································ 925
Toshihiro Kasama1, Tetsunari Hase1, Nanako Nishiwaki2, Naoyuki Yogo1, Mitsuo Sato1, Masashi Kondo1, 
Noritada Kaji1, Manabu Tokeshi2, Yoshinori Hasegawa1, and Yoshinobu Baba1

1Nagoya University, JAPAN and 
2Hokkaido University, JAPAN

Protein Analysis & Characterization (e.g., Proteomics)

T.206c A VERSATILE PLATFORM FOR RAPID BIOLOGICS ACTIVITY ASSESSMENT VIA MICROFLUIDIC 
DRUG-RECEPTOR BINDING ASSAYS ···················································································································································· 928
Wei Ouyang, Sung Hee Ko, and Jongyoon Han
Massachusetts Institute of Technology, USA

W.207c ISOTHERMAL EXPONENTIALLY AMPLIFIED IMMUNOASSAY WITH SIZE-SELECTIVE 
OLIGONUCLEOTIDE BACKGROUND REDUCTION ······················································································································ 931
Janay Elise Kong, Donghyuk Kim, and Dino Di Carlo
University of California, Los Angeles, USA

M.208c SINGLE-MOLECULE IMMUNOASSAY BY DEVELOPING EXTENDED-NANO 
FLUIDIC ELISA DEVICE ················································································································································································· 933
Ryoichi Ohta1,2, Kazuma Mawatari1,2, Kentaro Shirai1, Hisashi Shimizu1,2, and Takehiko Kitamori1,2

1The University of Tokyo, JAPAN and 
2JST, CREST, JAPAN



xxxviii

T.209c DIGITAL COUNTING OF SINGLE MEMBRANE TRANSPORTERS BY USING AN ARRAYED 
LIPID BILAYER CHAMBER SYSTEM ····················································································································································· 936
Rikiya Watanabe1,2, Motoyuki Hattori2,3, Naoki Soga1, Go Kasuya1, Osamu Nureki1, and Hiroyuki Noji1

1The University of Tokyo, JAPAN, 
2Japan Science and Technology Agency, JAPAN, and
3Fudan University, CHINA

W.210c RAPID AND SENSITIVE ENZYME ACTIVITY ASSAY MICRODEVICE BY ELECTROPHORETIC 
FILTRATION AND A HYDROGEL IMMOBILIZING FLUORESCENT SUBSTRATES ·················································· 939
Takashi Nishiwaki, Shogo Miyamoto, Kenji Sueyoshi, Tatsuro Endo, and Hideaki Hisamoto
Osaka Prefecture University, JAPAN

M.211c DROPLET BASED PROTEIN THERMAL SHIFT ASSAYS ············································································································ 942
Christian D. Ahrberg and Andreas Manz
KIST Europe, GERMANY

T.212c A PRINTER-FREE, VERTICAL FLOW BASED, COLORIMETRIC PLANAR BEAD ARRAY FOR POINT 
OF CARE APPLICATIONS ·············································································································································································· 945
Gustav Svedberg, Jesper Gantelius, and Helene Andersson Svahn
KTH Royal Institute of Technology, SWEDEN

W.213c RAPID AND HIGHLY SENSITIVE IMMUNOASSAY DEVICE BASED ON ELECTROPHORETIC 
FILTRATION USING A HYDROGEL IMMOBILIZING FLUORESCENT SUBSTRATES ·············································· 948
Shogo Miyamoto, Kenji Sueyoshi, Tatsuro Endo, and Hideaki Hisamoto
Osaka Prefecture University, JAPAN

M.214c A PAPER/PMMA HYBRID MICROFLUIDIC MICROPLATE FOR DETECTION 
OF INFECTIOUS DISEASES ·········································································································································································· 951
Sharma T Sanjay, Maowei Dou, and Xiujun James Li
University of Texas at El Paso, USA

Regenerative Medicine & Tissue Engineering

T.215c DYNAMICALLY TUNABLE NANOTOPOGRAPHY SURFACES FOR GUIDED CARDIOMYOCYTE 
MONOLAYER CONTRACTION ··································································································································································· 954
Paulos Y. Mengsteab1,2, Koichiro Uto3, Alec S.T. Smith1, Sam Frankel1, Elliot Fisher1, Zeid Nawas1, 
Hao Ding1, Mitsuhiro Ebara3, and Deok-Ho Kim1

1University of Washington, USA, 
2University of Connecticut Healt, USA, and
3National Institute for Materials Science, JAPAN

Sample Preparation (Whole Blood, Saliva, Cells, Tissue, Food, etc.)

W.216c ON-CHIP SPUTUM LIQUEFACTION OF HUMAN SPUTUM SAMPLES USING SHARP-EDGE BASED 
ACOUSTOFLUIDIC MICROMIXER ··························································································································································· 957
Po-Hsun Huang, Liqiang Ren, Nitesh Nama, Sixing Li, Peng Li, Yuchao Chen, and Tony Jun Huang
The Pennsylvania State University, USA

M.217c A SMART PIPETTE FOR EQUIPMENT-FREE SEPARATION AND DELIVERY OF PLASMA 
FOR ON-SITE WHOLE BLOOD ANALYSIS ·········································································································································· 960
Sung B Im, Sang C Kim, and Joon S Shim
Kwangwoon University, KOREA



xxxix

T.218c SAMPLE-IN ANSWER-OUT POINT-OF-CARE CARTRIDGE FOR FAST MTB DIAGNOSTICS AS PART 

OF A UNIVERSAL DIAGNOSTIC SYSTEM FOR GLOBAL HEALTH APPLICATIONS
···············································

963

H. Becker1, R. Klemm1, W. Dietze2, W. White2, I. Blanch2, N. Hlawatsch1, S. Freyberg1, C. Moche1, 
P. Dailey3, and C. Gärtner2
1microfluidic ChipShop GmbH, GERMANY, 
2Stratos Product Development LLC, USA, and 
3Halteres Associates, USA

W.219c MICROFLUIDIC PLATFORM FOR QUANTIFICATION OF ESTRADIOL 

IN CORE- NEEDLE-BIOPSIES
······································································································································································

966
Sara Abdulwahab, Alphonsus HC Ng, M. Dean Chamberlain, Lucy-Ann Behan, Robert F Casper, 

and Aaron R Wheeler
University of Toronto, CANADA

M.220c PROTEIN DESALINATION CHIP FOR MASS SPECTROMETRY SAMPLE PREPARATION
····································

969
Jiangtao Chu1, Torgny Undin1, Andreas P. Dahlin1, Cong Wang2, Jungyul Park2, and Klas Hjort1
1Uppsala University, SWEDEN and 
2Sogang University, KOREA

T.221c IN-LINE COUPLING OF ELECTRO MEMBRANE EXTRACTION (EME) TO MS AND LC-MS
································

972
David Fuchs, Henrik Jensen, Stig Pedersen-Bjergaard, and Nickolaj Petersen

University of Copenhagen, DENMARK

W.222c LAB-ON-A-SYRINGE: INTEGRATED PLASMA ISOLATION USING CONFORMAL MICROFLUIDICS
···········

975

Jung Yeon Han, Eric Kendall, and Don DeVoe
University of Maryland, USA

M.223c METHODOLOGY AND ARCHITECTURE TO CREATE LABONACHIP BASED IVD SYSTEMS FROM 

TEST-TUBE PROTOCOLS
···············································································································································································

978

M. Antoñana, M. Agirregabiria, J. Berganzo, J. Mujika, J. Elizalde, and J. M. Ruano-López
IK4-Ikerlan, SPAIN

T.224c DEVELOPMENT OF A LOC DEVICE FOR NIPD OF TRISOMY 21
··························································································

981
Marta Antoñana-Díez1, Maria Agirregabiria1, Aitor Berasaluce1, M. Ioannides2, C. Leontiou2, S. Kyriakou2, 

E. A. Papageorgiou3, J. Hettinger3, C. Hadikyriakou3, and Jesús M. Ruano-López1

1IK4-IKERLAN, SPAIN, 
2CING, CYPRUS, and 
3NIPD, CYPRUS

W.225c PREPARATION OF BIODEGRADABLE CHITOSAN ACETATE SHEET AND ITS APPLICATION TO 

MICRONEEDLE
····································································································································································································

984

Masato Suzuki, Shunki Yamamoto, Tomokazu Takahashi, and Seiji Aoyagi
Kansai University, JAPAN

M.226c ENHANCED CELL LABELING WITH ELECTRO-PRECONCENTRATION
·········································································

987
Hamidreza Shirinkami, Bongjoon Kim, and Honggu Chun

Korea University, KOREA



xl

T.227c DEFORMABILITY MEASUREMENT OF RED BLOOD CELLS BY MONITORING VARIATION 
OF BLOOD VOLUME SUPPLIED INTO THE MICROFLUIDIC DEVICE ·············································································· 990
Yang Jun Kang1, Young-Ran Ha2, and Sang-Joon Lee2

1Chosun University, KOREA and 
2POSTECH, KOREA

W.228c FULLY AUTOMATED PURIFICATION OF CELL-FREE DNA USING LARGE SILICA BEADS ON A 
LAB-ON-A-DISC SYSTEM ·············································································································································································· 993
Chi-Ju Kim and Yoon-Kyoung Cho
UNIST, KOREA

Fundamentals in Microfluidics and Nanofluidics
Acoustofluidics

M.229d LONG-TERM ACOUSTOPHORESIS AT 1 MPA DO NOT COMPROMISE CELL VIABILITY ··································· 996
Mathias Ohlin, Ida Iranmanesh, and Martin Wiklund
Royal Institute of Technology, SWEDEN

T.230d SPATIOTEMPORALLY CONTROLLABLE CHEMICAL STIMULATOR USING ACOUSTICALLY 
OSCILLATING SHARP-EDGES ···································································································································································· 999
Po-Hsun Huang, Chung Yu Chan, Peng Li, Zhangming Mao, Yuliang Xie, and Tony Jun Huang
The Pennsylvania State University, USA

W.231d NUMERICAL INVESTIGATION OF SURFACE ACOUSTIC WAVE DRIVEN MICROPARTICLE 
ACOUSTOPHORESIS ······················································································································································································ 1002
Nitesh Nama1, Rune Barnkob2, Christian J. Kähler2, Francesco Costanzo1, and Tony Jun Huang1

1The Pennsylvania State University, USA and 
2Bundeswehr University Munich, GERMANY

M.232d ACOUSTIC MICRO-VORTEXING OF FLUIDS, BEADS AND CELLS ·················································································· 1005
Ida Iranmanesh, Mathias Ohlin, Harisha Ramachandraiah, Aman Russom, and Martin Wiklund
Royal Insitute of Technology, SWEDEN

T.233d STANDING SURFACE ACOUSTIC WAVE (SSAW)-BASED HIGH-THROUGHPUT CELL SORTER USING 
FOCUSED INTERDIGITAL TRANSDUCERS (FIDTS) ·················································································································· 1008
Liqiang Ren, Yuchao Chen, Peng Li, Zhangmin Mao, Joseph Rufo, Po-Hsun Huang, Feng Guo, 
and Tony Jun Huang
The Pennsylvania State University, USA

W.234d GENERATION OF COMPLEX, DYNAMIC TEMPERATURE GRADIENTS IN 
A DISPOSABLE MICROCHIP ····································································································································································· 1011
Byung Hang Ha, Jinsoo Park, Ghulam Destgeer, Jinho Jung, and Hyung Jin Sung
KAIST, KOREA

M.235d ACOUSTIC IMPEDANCE BASED SEPARATION OF MICROSPHERES USING TRAVELLING SURFACE 
ACOUSTIC WAVES ························································································································································································· 1014
Ghulam Destgeer1, Byung Hang Ha1, Jinsoo Park1, Jin Ho Jung1, Anas Alazzam2, and Hyung Jin Sung1

1KAIST, KOREA and 
2Khalifa University, Univted Arab Emirates

W.237d ACOUSTOFLUIDIC MICROMANIPULATION: FROM LIQUID TO GAS PHASE ·························································· 1017
Yan Deng, Yiyao Sheng, Yi Luo, and Zeheng Jiao 
Tsinghua University, CHINA



xli

Droplets & Multiphase Systems

M.238d RAPID DETECTION OF ANTIBIOTIC-RESISTANT BACTERIA BY DROPLET 
DIGITAL DETECTION ···················································································································································································· 1020
Dong-Ku Kang, Abraham Phung Phung, Monsur Ali, Louai Labanieh, Michelle A. Digman, 
Enrico Gratton, and Weian Zhao
University of California, Irvine, USA

T.239d INERTIAL FOCUSING IN CO-FLOWS OF TWO MISCIBLE LIQUIDS WITH DIFFERENT VISCOSITIES ······· 1023
Dongwoo Lee and Wonhee Lee
KAIST, KOREA

W.240d ACOUSTIC FOCUSING OF MICROPARTICLES IN TWO-PHASE SYSTEMS - TOWARDS 
CELL ENRICHMENT OR MEDIUM EXCHANGE IN DROPLETS ··························································································· 1026
Anna Fornell, Haakan N Joensson, Johan Nilsson, and Maria Tenje
1Lund University, SWEDEN, 
2Royal Institute of Technology, SWEDEN, and 
3Uppsala University, SWEDEN

M.241d FORMATION OF PARALLEL AQ/ORG TWO-PHASE FLOWS IN EXTENDED-NANOCHANNEL 
BY PARTIAL HYDROPHOBIC MODIFICATION ····························································································································· 1029
Yutaka Kazoe1,2, Takuya Ugajin1,2, Ryoichi Ohta1,2, Kazuma Mawatari1,2, and Takehiko Kitamori1,2

1The University of Tokyo, JAPAN and 
2Japan Science and Technology Agency, JAPAN

T.242d FLOW-FREE DROPLET ARRAY FOR HIGH THROUGHPUT POLYMORPHIC CRYSTALLIZATION ·············· 1032
Shih-Mo Yang and Shih-Chi Chen
The Chinese University of Hong Kong, HONG KONG

W.243d ELECTRO-TACTIC IONIC LIQUID DROPLETS ······························································································································· 1035
Wayne Francis1, Klaudia Wagner1, Stephen Beirne2, David Officer2, Gordon Wallace2, Larisa Florea1, 
and Dermot Diamond1

1Dublin City University, IRELAND and 
2University of Wollongong, AUSTRALIA

M.244d EFFECT OF SURFACE TEMPERATURE ON THE LEIDENFROST DROP ON MICRO-RATCHETS ··················· 1038
Jeong Tae Ok, Daniel Sang-Won Park, and Sunggook Park
1Midwestern State University, USA and 
2Louisiana State University, USA

W.246d OBSERVATION OF DIFFERENT OSCILLATION MODES AND CONTROL OF DROPLET SEQUENCE IN 
ALTERNATING DROPLET GENERATION ········································································································································· 1041
Eujin Um1, Hyoungsoo Kim2, Joonwoo Jeong3, and Howard A. Stone2

1Institute for Basic Science, KOREA, 
2Princeton University, USA, and 
3UNIST, KOREA

M.247d NOVEL AMPHIPHILIC MICROGELS FABRICATED VIA ON-CHIP POLYMERISATION ······································· 1044
Bingyuan Lu1, Mark D Tarn1, Nicole Pamme1, and Theoni K Georgiou2

1University of Hull, UK and 
2Imperial College London, UK



xlii

T.248d GENERATING TUNABLE CONCENTRATION GRADIENT IN HIGH DENSITY DROPLET ARRAY 
FOR HIGH THROUGHPUT AND QUANTITATIVE BIOLOGICAL ASSAY ······································································· 1047
Yan Wei, Ying Zhu, and Qun Fang
Zhejiang University, CHINA

W.249d PDMS-BASED HIGH THROUGHPUT MICROFLUIDIC EMULSIFIER VIA STRONGLY CROSS-LINKED 
NANO-ADHESIVE ···························································································································································································· 1050
Jae Bem You1, Kyowon Kang2, Thanh Tinh Tran3, Hongkeun Park1, Wook Ryol Hwang3, Ju Min Kim2, 
and Sung Gap Im1

1KAIST, KOREA, 
2Ajou University, KOREA, and
3Gyeongsang University, KOREA

M.250d FLASH CELL FREEZING TOWARD CRYOPROTECTANT-FREE CRYOPRESERVATION ····································· 1053
Yoshitake Akiyama and Masato Shinose
Shinshu University, JAPAN

T.251d BLOOD CELL DYNAMICS IN A SIMPLE MODEL OF MICROVASCULAR NETWORKS ········································ 1056
Francesco Clavica1, Alexandra Homsy2, Laure Jeandupeux2, Herbert Keppner2, and Dominik Obrist1

1University of Bern, SWITZERLAND and 
2HES-SO University of Applied Sciences Western Switzerland, SWITZERLAND

W.252d FOCUSING, SPACING CONTROL AND RESISTANCE BASED SORTING OF DEFORMABLE OBJECTS ······ 1059
Sajeesh P. and Ashis Sen
Indian Institute of Technology Madras, INDIA

M.253d MIGRATION AND SORTING OF DROPLETS AT FLUID-FLUID INTERFACE ······························································ 1062
U. Banerjee, Jayaprakash K. S., and A. K. Sen
Indian Institute of Technology Madras, INDIA

T.254d ELECTRIC-FIELD TRIGGERED TIP STREAMING FOR ON DEMAND SUB-FEMTOLITER DROPLET 
FORMATION ········································································································································································································ 1065
I-Ming Chen and Yu-Chuan Su
National Tsing Hua University, TAIWAN

W.255d MICROFLOW AND PARTICLE TRANSPORT IN EVAPORATING DROPLET PLACED 
ON CURVED SURFACES ·············································································································································································· 1068
Ashish Kumar Thokchom and Anugrah Singh
Indian Institute of Technology, INDIA

M.256d A SELF-TRIGGERED PICOINJECTOR IN MICROFLUIDICS ···································································································· 1071
Hongbo Zhou1, Jianlong Zhao1, and Shuhuai Yao2

1Chinese Academy of Sciences, CHINA and 
2Hong Kong University of Science and Technology, HONG KONG



xliii

Electrokinetic Phenomena

T.257d 3-DIMENTIONAL FLOW INSTABILITY NEAR ION EXCHANGE MEMBRANE UNDER SHEAR FLOW ······· 1074
Hyukjin J. Kwon1,2, Sang van Pham2, Bumjoo Kim2, Geumbae Lim1, Jacob K. White2, and Jongyoon Han2

1POSTECH, KOREA and 
2Massachusetts Institute of Technology, USA

W.258d THE EFFECT OF AC POTENTIALS ON OPTO-ELECTROKINETIC MICROVORTEX FLOWS ······························ 1077
Choongbae Park1 and Steven T Wereley2

1Texas A&M University, Kingsville, USA and
2Purdue University, USA

M.259d DOUBLE SWEEPING USING REAGENT-RELEASE HYDROGELS FOR A HIGHLY SENSITIVE 
ELECTROPHORETIC BIOASSAY MICRODEVICE ························································································································ 1080
Ryota Sanuki, Kenji Sueyoshi, Tatsuro Endo, and Hideaki Hisamoto
Osaka Prefecture University, JAPAN

T.260d MEASUREMENT OF ELECTRIC CONDUCTIVITY OF WATER IN EXTENDED NANOSPACE USING 
STREAMING POTENTIAL/CURRENT ··················································································································································· 1083
Kyojiro Morikawa1, Yutaka Kazoe1, Chih-Chang Chang2, Takehiko Tsukahara1, Kazuma Mawatari2, 
Takehiko Kitamori2

1Tokyo Institute of Technology, JAPAN and 
2The University of Tokyo, JAPAN

W.261d THE INSIDE OUT SUPER-CAPACITOR: INDUCED CHARGE STORAGE ON GRAPHENE ···································· 1086
Samuel T Martin, Adrian Neild, and Mainak Majumder
Monash University, AUSTRALIA

Magnetofluidics (Magnetic Particles & Related Phenomena)

M.262d AUTOMATED MULTI-SAMPLE SOLID-PHASE DNA EXTRACTION ON A CENTRIFUGAL 
POLYETHYLENE TEREPHALATE (PE) MICRODEVICE ··········································································································· 1089
Kimberly R. Jackson1, Juliane C. Borba2, Maximo Meija1, Gavin Garner1, Emanuel Carrilho2, 
Dorris M. Haverstick1, and James P. Landers1

1University of Virginia, USA and 
2Universidade de Sᾶo Paulo, BRAZIL

T.263d ON-CHIP SIGNAL AMPLIFICATION OF MAGNETIC BEAD-BASED IMMUNOASSAY BY AVIATING 
MAGNETIC BEAD CHAINS ········································································································································································ 1092
Min Ho Kim, Gyu Sik Um, Sung B Im, and Joon S Shim
Kwangwoon University, KOREA

Modeling/ Numerical Simulation

W.264d SPONTANEOUS SURFACE TENSION-INDUCED DISPLACEMENT OF A LIQUID PLUG IN 
A CAPILLARY TUBE ······················································································································································································ 1095
Jinho Kim, John D. O'Neill, and Gordana Vunjak-Novakovic
Columbia University, USA

M.265d NUMERICAL AND EXPERIMENTAL INVESTIGATION OF SHARP EDGE BASED ACOUSTOFLUIDIC 
MIXING ··················································································································································································································· 1098
Nitesh Nama, Po-Hsun Huang, Francesco Costanzo, and Tony Jun Huang
The Pennsylvania State University, USA



xliv

T.266d ELASTOCAPILLARY FLOW IN DEFORMABLE PDMS MICROCHANNELS ·································································· 1101
Anoop Rajappan and Ashis Sen
Inidan Institute of Technology Madras, INDIA

W.267d VISCOELASTIC FLUID FLOW IN CIRCULAR NARROW CONFINEMENTS DRIVEN BY PERIODIC 
PRESSURE AND POTENTIAL GRADIENTS ······································································································································ 1104
Trieu Nguyen, Albert Van Den Berg, and Jan C. T. Eijkel
University of Twente, THE NETHERLANDS

Nanofluidic Phenomena (Nanochannels and Nanopores)

M.268d IN-SITU TEM OBSERVATION OF NANOPARTICLE SELF-ASSEMBLY DRIVEN 
BY SOLVENT DRYING ·················································································································································································· 1107
Won Chul Lee1, Jungwon Park2, and Shoji Takeuchi1

1The University of Tokyo, JAPAN and 
2Harvard University, USA

T.269d AMPLIFYING TRANSLOCATION SIGNALS BY AQUEOUS TWO-PHASE SYSTEM IN A NANOPORE ········ 1109
Sang Jun Lee1,2, Jiyoon Kang1, Wonjoon Choi2, and Rhokyun Kwak1

1Korea Institute of Science and Technology, KOREA and 
2Korea University, KOREA

W.270d FABRICATION OF NANOPORES IN POLYMER MEMBRANES USING NANOIMPRINT 
LITHOGRAPHY FOR DNA ANALYSIS ················································································································································· 1112
Junseo Choi and Sunggook Park
Louisiana State University, USA

M.271d CONFORMATION AND DYNAMIC BEHAVIOR OF SINGLE DNA MOLECULES IN NANOFLUDIC 
CHANNELS FOR DETECTION OF DNA METHYLATION ········································································································· 1115
Xiaoyin Sun1, Takao Yasui1, Sakon Rahong1, Takeshi Yanagida2,3, Noritada Kaji1, Masaki Kanai2, 
Kazuki Nagashima2, Tomoji Kawai3, and Yoshinobu Baba1

1Nagoya University, JAPAN, 
2Kyushu University, JAPAN, and 
3Osaka University, JAPAN

T.272d ELECTRICAL CHARGE INDUCED SELECTIVE IONS TRANSPORTATION IN IONIC DIODE 
NANO-MEMBRANE FOR DESALINATION ······································································································································· 1118
Chia-Kai Lin1, Chih-Chung Lai2, Yu-Lun Chueh2, and Fan-Gang Tseng1,3

1National Tsing Hua University, TAIWAN and 
2Academia Sinica, TAIWAN

W.273d NANOFUNNELS FOR PROBING THE LOCAL CHAIN STATISTICS OF CONFINED SINGLE DNA 
MOLECULES ······································································································································································································· 1121
Damini Gupta, Jeremy J. Miller, Sara Mahshid, Walter Reisner, and Kevin D. Dorfman
1University of Minnesota, USA and 
2McGill University, CANADA



xlv

M.274d DEVELOPMENT OF HIGH-EFFICIENT PROTON CONDUCTOR NANOCHANNELS ARRAY BASED ON 
FERROELECTRIC MATERIAL ·································································································································································· 1124
Hangyeol Seo1, Yuriy Pihosh1,2, Yutaka Kazoe1,2, Kazuma Mawatari1,2, Kenji Kitamura3, Osamu Tabata4, 
Toshiyuki Tsuchiya4, and Takehiko Kitamori1,2

1The University of Tokyo, JAPAN, 
2Japan Science and Technology Agency, JAPAN, 
3National Institute for Materials Science, JAPAN, and
4Kyoto University, JAPAN

T.275d MOLECULAR IMAGE VELOCIMETRY FOR MEASURING FLOW VELOCITY DISTRIBUTION IN 
EXTENDED-NANOCHANNEL ··································································································································································· 1127
Yutaka Kazoe, Yojiro Hiramatsu, Kazuma Mawatari, and Takehiko Kitamori
The University of Tokyo, JAPAN

W.276d LIQUID PROPERTIES OF LANTHANOID SOLUTIONS IN EXTENDED NANOSPACES 
TOWARD MUTUAL SEPARATION OF LANTHANOIDS ············································································································ 1130
Kyojiro Morikawa and Takehiko Tsukahara
Tokyo Institute of Technology, JAPAN

M.277d SIZE AND TEMPERATURE EFFECTS ON WATER DYNAMICS IN 10 NM-SCALE SPACES BY NMR 
SPECTROSCOPY ······························································································································································································· 1133
Yuta Fukatsu, Kyojiro Morikawa, Takehiko Tsukahara, and Yasuhisa Ikeda
Tokyo Institute of Technology, JAPAN

T.278d CONTROL OF SAMPLE FOCUSING BEHAVIORS USING ION CONCENTRATION POLARIZATION ············ 1136
Yukiko Yoshida, Toyohiro Naito, Takuya Kubo, and Koji Otsuka
Kyoto University, JAPAN

W.279d STRUCTURAL ANALYSIS OF WATER IN EXTENDED-NANO SPACE ············································································ 1139
Hiroki Koreeda1, Shinji Kohara2, Toshio Yamaguchi3, Koji Yoshida3, Kazuma Mawatari1, and Takehiko Kitamori1

1The University of Tokyo, JAPAN, 
2Japan Synchrotron Radiation Research Institute, JAPAN, and 
3Fukuoka University, JAPAN

M.280d LIQUID PROPERTIES IN EXTENDED-NANO CHANNELS: SUBSTRATE MATERIAL ············································ 1142
Kazuma Mawatari, Norikazu Harada, Yutaka Kazoe, Keisuke Ikeda, and Takehiko Kitamori
The University of Tokyo, JAPAN

Optofluidics

T.281d ON-DEMAND PATTERNING AND HARVESTING OF HYDROGEL SHEETS USING AN 
OPTOELECTROFLUIDIC PRINTING SYSTEM ································································································································ 1145
Hyun Ji Gi, Dongsik Han, and Je-Kyun Park
KAIST, KOREA

W.282d OPTOFLUIDIC LENSES BY HARNESSING LIGHTWAVE VIA TRANSFORMATION OPTICS ···························· 1148
Haitao Zhao1, Lip Ket Chin1, Yuzhi Shi1, Weiming Zhu1, Yi Yang1, Peng Huat Yap1, Wee Ser1, and Ai-Qun Liu1

1Nanyang Technological University, SINGAPORE and
2Wuhan University, CHINA



xlvi

M.283d ULTRASENSITIVE AND RAPID DETECTION OF ANTHRAX MARKER WITH A SERS-BASED 
SOLENOID OPTOFLUIDIC SENSOR ······················································································································································ 1151
Jinhyeok Jeon, Hao Chen, Rongke Gao, and Jaebum Choo
Hanyang University, KOREA

T.284d A LABEL-FREE NANOPLASMONIC BIOSENSING MICROFLUIDIC DEVICE FOR FINE TIME-COURSE 
MEASUREMENT OF T-CELL CYTOKINE SECRETION ·············································································································· 1154
Bo-Ram Oh, Pengyu Chen, Robert Nidetz, and Katsuo Kurabayashi
University of Michigan, USA

W.285d FABRICATION OF POLYMERIC ENCODED MICROFIBER USING MOTORIZED 
CONTROLLING SYSTEM ············································································································································································· 1157
Junghyun Bae, Jinsik Yoon, Suk-Heung Song, Kibeom Kim, Chelheon Park, and Wook Park
Kyung Hee University, KOREA

M.286d TRAPPING AND CHARACTERIZATION OF SINGLE 60-NM GOLD NANOPARTICLE USING 
LIGHT-SHEET OPTICAL CHROMATOGRAPHY ···························································································································· 1160
Yuzhi Shi1,2, Lip Ket Chin1, Sha Xiong1, Yi Yang3, Haitao Zhao1, Jiuhui Wu2, Tianning Chen2, 
Federico Capasso4, and Aiqun Liu1,2

1Nanyang Technological University, SINGAPORE, 
2Xi'an Jiao Tong University, CHINA, 
3Wuha University, CHINA, and 
4Harvard University, USA

Integrated Microfluidic Platforms
Centrifugal Microfluidics

W.288e GENERATION OF MULTI-HELICAL MICROFIBERS AND MARBLE MICROBEADS USING 
ORBITAL-ROTATION AND AXIAL-SPIN CENTRIFUGE ··········································································································· 1163
Shoya Yasuda1, Masayuki Hayakawa1, Hiroaki Onoe2, and Masahiro Takinoue1,3

1Tokyo Institute of Technology, JAPAN, 
2Keio University, JAPAN, and
3PRESTO, JST, JAPAN

M.289e XUROGRAPHY ACTUATED VALVING FOR ARBITRARY TIMING OF CENTRIFUGAL FLOW 
CONTROL IN PARALLELIZED MULTI-STEP BIOASSAYS ····································································································· 1166
David J Kinahan, Abhishek Vembadi, Eoghan MacNamara, Niamh A Kilcawley, Philip Early, 
Thomas Glennon, Dermot Diamond, Dermot Brabazon, and Jens Ducrée
Dublin City University, IRELAND

T.290e AUTOMATION OF A MAGNETIC IMMUNO-PCR ON A CENTRIFUGAL 
POINT-OF-CARE ANALYZER ··································································································································································· 1169
Gregor Friedrich Czilwik1, Thomas van Oordt1, Felix von Stetten1,2, Roland Zengerle1,2, and Daniel Mark1

1Hahn-Schickard, GERMANY and 
2University of Freiburg, GERMANY

W.291e MICROFLUIDIC APP FOR BUFFY COAT EXTRACTION FROM LARGE PERIPHERAL BLOOD 
SAMPLES FOR LOW-ABUNDANCE LIVING-CELL ANALYSIS ··························································································· 1172
Markus Rombach1, Steffen Zehnle1, Nils Paust1, Mirjam Weil1, Özlem Sogukpinar1, Roland Zengerle1,2, 
and Marc Karle1

1Hahn-Schickard, GERMANY and 
2University of Freiburg, GERMANY



xlvii

M.292e A PLASTIC CHIP WITH SIMPLE STRUCTURE FOR MULTIPLEX PCR USING REVERSIBLE 
CENTRIFUGATION ·························································································································································································· 1175
He Yan, Youchun Xu, and Wanli Xing
Tsinghua University, CHINA

T.293e LAB-ON-A-DISC FOR SIMULTANEOUS DETERMINATION OF TOTAL PHENOLIC CONTENTS AND 
ANTIOXIDANT ACTIVITY IN BEVERAGE SAMPLES ··············································································································· 1178
Yubin Kim1, Apichai Phonchai2, Rattikan Chantiwas2, and Yoon-Kyoung Cho1

1UNIST, KOREA and 
2Mahidol University, THAILAND

W.294e ON-CHIP PREPARATION OF CALCIUM ALGINATE PARTICLES BASED ON DROPLET TEMPLATES 
FORMED BY USING A CENTRIFUGAL MICROFLUIDIC TECHNIQUE ············································································ 1181
Mei Liu, Xiao-Ting Sun, Chun-Guang Yang, and Zhang-Run Xu
Northeastern University, CHINA

M.295e CENTRIFUGO-THERMOPNEUMATIC WAX VALVE FOR CENTRIFUGAL 
MICROFLUIDIC PLATFORMS ··································································································································································· 1184
Mark Keller1,2, Anna Drzyzga1, Frank Schwemmer1, Roland Zengerle1,2, and Felix von Stetten1,2

1University of Freiburg, GERMANY and 
2Hahn-Schickard, GERMANY

T.296e CENTRIFUGAL MICRODEVICE FOR MULTIPLEX AND REAL-TIME IDENTIFICATION OF FOOD 
POISONING BACTERIA USING DIRECT ISOTHERMAL AMPLIFICATION ··································································· 1187
Goro Choi, Jae Hwan Jung, Byung Hyun Park, Seung Jun Oh, and Tae Seok Seo
KAIST, KOREA

Digital Microfluidics on Surfaces

M.298e STRETCHABLE SUPERLYOPHOBIC SURFACES FOR NON-LOSS DROPLET TRANSFER ·································· 1190
Lei Wang1, Zhiwei Wang1, Tianzhun Wu1, Yu Zhao1, and Yuji Suzuki2

1Chinese Academy of Sciences, CHINA and 
2The University of Tokyo, JAPAN

T.299e MAGNET BEAD-BASED DNA EXTRACTION FROM WHOLE BLOOD ON A DIGITAL 
MICROFLUIDIC PLATFORM ····································································································································································· 1193
Ping-Yi Hung1, An-Te Chen1, Pei-Shing Jiang1, Erh-Fang Lee2, Yen-Wen Lu1, and Shih-Kang Fan1

1National Taiwan University, TAIWAN and 
2Industrial Technology Research Institute, TAIWAN

W.300e A HIGH-CAPACITANCE AND SPIN-COATABLE ION GEL DIELECTRIC FOR STABLE 
ELECTROWETTING ON DIELECTRIC (EWOD) ······························································································································ 1196
Vinayak Narasimhan, Sanjairaj Vijayavenkataraman, and Sung-Yong Park
National University of Singapore, SINGAPORE

M.301e DEVELOPMENT OF HANDHELD DIGITAL MICROFLUIDIC SYSTEMS ········································································· 1199
Jia Li and Chang-Jin Kim
University of California, Los Angeles, USA

T.302e A WATER PERMEABLE ION EXCHANGE MEMBRANE FOR DESLAINATION ························································· 1202
Hyukjin J. Kwon1,2, Bumjoo Kim2, Geumbae Lim1, and Jongyoon Han2

1POSTECH, KOREA and 
2Massachusetts Institute of Technology, USA



xlviii

Electrokinetic Microfluidics

W.303e PRE-CONCENTRATION WITHOUT CHANGES IN PH IN AN OPEN RESERVOIR UTILIZING ION 
CONCENTRATION POLARIZATION ····················································································································································· 1205
Youngkyu Cho, David Wonbin Lim, Junghyo Yoon, Jaeho Kim, and Seok Chung
Korea University, KOREA

M.304e HIGH FLUX IONIC DIODE USING ASYMMETRIC NANOCHANNEL NETWORKS MEMBRANE ···················· 1208
Eunpyo Choi, Gyu Tae Jang, Jae -Hun Lee, and Jungyul Park
Sogang University, KOREA

Large Scale Integration (Massively Parallel and High Throughput Systems)

T.305e MAPPING OF ENZYMATIC KINETICS ON A CHIP ······················································································································ 1211
Hoon Suk Rho and Han Gardeniers
University of Twente, THE NETHERLANDS

M.307e A NOVEL BIOREACTOR WITH HIGH PRODUCTIVITY FOR THE GENERATION OF PLATELETS 
USING MEMS TECHNOLOGIES ······························································································································································· 1214
Koji Fujimoto1,2, Yasuhiro Okawa2, Atsuhiro Tsukune1,3, Ayako Aihara4, Yoshiomi Hiroi4, Junko Katayama1,4, 
Takashi Funakoshi5, and Takayuki Ohba1

1Tokyo Insitute of Technology, JAPAN, 
2Dai Nippon Printing Co., Ltd., JAPAN, 
3Taiyo Nippon Sanso Corp., JAPAN,
4Nissan Chemical Industries, JAPAN, and
5Fujikin Inc., JAPAN

T.308e RAPID DETECTION OF INFLUENZA A H1N1 VIRUS USING A FULLY AUTOMATED 
THERMOPNEUMATIC ACTUATED MICROFLUIDIC SYSTEM ···························································································· 1217
Chun-Liang Liu, Kin Fong Lei, and Rei-Lin Kuo
Chang Gung University, TAIWAN

W.309e A HIGH-THROUGHPUT MICROTAS INTEGRATING DIGITAL MICROFLUIDIC DRIVER 
AND ON-CHIP BIOSENSOR ARRAY FOR MASSIVELY PARALLEL DETECTION ···················································· 1220
Jingze Huang, Menglun Zhang, Weiwei Cui, Yu Duan, Shijun Zheng, Xuexin Duan, Wei Pang, 
Daihua Zhang, and Hao Zhang
Tianjin University, CHINA

M.310e PREPARATION OF CONCENTRATION-GRADIENT HYDROGEL MICROSPHERES BASED ON A 
DOUBLE-GRADIENT SUPERPOSITION DROPLET ARRAY GENERATOR ···································································· 1223
Chun-Guang Yang, Rui Guo, and Zhang-Run Xu
Northeastern University, CHINA

T.311e FABRICATION OF PARALLEL MICROFLUIDIC ARRAY DEVICE FOR HIGH 
THROUGHPUT SAMPLE ARRAY ···························································································································································· 1226
Chul Min Kim, Kyung Seok Kong, and Gyu Man Kim
Kyungpook National University, KOREA



xlix

Other Microfluidic Platforms

W.312e MICROFLUIDIC ISOLATION OF APTAMERS USING FREE SOLUTION 
ELECTROPHORETIC CONTROL ······························································································································································ 1229
Tim Olsen1, Xin Zhang1, Renjun Pei2, Milan Stojanovic1, and Qiao Lin1

1Columbia University, USA
2Chinese Academy of Sciences, CHINA

M.313e WICKING IN HYDROPHOBIC PDMS CHANNEL BY THE PRESENCE OF THREAD: 
FLOW CHARACTERIZATION TOWARD THREAD-BASED MICROFLUIDICS ···························································· 1232
Yoontae Kim, Sunghan Jung, Gi-Beum Kim, Genevieve Dion, and Moses Noh
Drexel University, USA

T.314e A 3D-PRINTED OPTICAL READER FOR COST-EFFICIENT ENUMERATION OF CD4 CELLS FOR 
POINT-OF-CARE DIAGNOSTICS OF HIV IN RESOURCE-POOR SETTINGS ································································· 1235
Macdara T Glynn, Jane L Kendlin, David J Kinahan, and Jens Ducrée
Dublin City University, IRELAND

W.315e INTEGRATED DIRECT LOOP MEDIATED ISOTHERMAL AMPLIFICATION MICRODEVICE 
FOR DETECTION OF BACTERIA IN HUMAN WHOLE BLOOD WITHOUT DNA EXTRACTION ······················ 1238
Dohwan Lee, Yong Tae Kim, Hyun Young Heo, and Tae Seok Seo
KAIST, KOREA

M.316e LIQUID MICROARRAY FOR CELL-BASED ASSAY APPLICATION ·················································································· 1241
Younghoon Song, Yunjin Jeong, Dong Yoon Oh, and Sunghoon Kwon
Seoul National University, KOREA

T.317e LOW-COST MICROFLUIDIC PLATFORM BASED ON 3D PRINTING TECHNOLOGY ············································· 1244
Wojciech Piotr Bula1,2, Katsuhiro Aritome1,2, and Ryo Miyake1,2

1The University of Tokyo, JAPAN and
2Japan Science and Technology Agency, JAPAN

W.318e MOLDING AND BONDING OF THIN FILM PARYLENE FOR FLEXIBLE MICROFLUIDICS ································ 1247
Jihye Kim, JaeBem You, SungGap Im, and Wonhee Lee
KAIST, KOREA

M.319e MODULAR MICROFLUIDIC DEVICES FOR PROTEIN SYNTHESIS ··················································································· 1250
Kyoung G. Lee1, Sujeong Shin1, Seongkyun Choi1, Moon-Keun Lee1, Nam Ho Bae1, Seok-Oh Yun1, 
Tae Hyeon Yoo2, Seok Jae Lee1, Tae Jae Lee1, and Byeong Il Kim3

1National Nanofab Center, KOREA, 
2Ajou University, KOREA, and 
3Tommorrow and Solution Corp., KOREA

T.320e 3D-PRINTED MICROMIXER WITH HELICAL BLADES FOR HIGH-VISCOSITY FLUIDS ······································ 1253
Wonjae Lee, Sangmin Jeon, and Dong-Pyo Kim
POSTECH, KOREA

W.321e SLIPDISC: A VERSATILE SAMPLE PREPARATION PLATFORM ························································································ 1256
Indradumna Banerjee, Harisha Ramachandraiah, Sergey Zelenin, and Aman Russom
KTH Royal Institute of Technology, SWEDEN



l

M.322e MAPPING POSITIONAL DISTRIBUTION OF HIGHER-ORDER STRUCTURES ALONG UNFRAGMENTED 
NATIVE CHROMATIN FIBERS ISOLATED FROM SINGLE CELLS IN A MICROCHANNEL ······························· 1259
Hiroki Mori, Kenedy O Okeyo, Masao Washizu, and Hidehiro Oana
The University of Tokyo, JAPAN

T.323e A LARGE-AREA FLUID ARRAY PLATFORM FOR HIGH-THROUGHPUT SCREENING 
OF A SMALL MUTANT LIBRARY ·························································································································································· 1262
Ji Won Lim, Taesung Kim, and Sung Kuk Lee
UNIST, KOREA

W.324e NON INVASIVE PRENATAL DIAGNOTICS SYSTEM BASED ON A MODULARLY ASSEMBLED 
LABONACHIP FORMAT ··············································································································································································· 1265
M. Agirregabiria1, M. Tijero1, A. Berasaluce1, E. Dominguez2, M. J. García-Barcina3, C. Vidales4, 
I. Martinez4, M. Gaboyard5, E. Sarasola3, A. B. Rodriguez3, C. Cervera2, P. Santibañez2, M. López2, 
and J. M. Ruano-López1

1IK4-IKERLAN, SPAIN,
2FRS, SPAIN,
3HUB, SPAIN,
4DNA Data, SPAIN, and 
5ADEMTECH, FRANCE

M.325e DEVELOPMENT OF NOVEL MICRO FLUIDIC SYSTEM WITHOUT CHANNELS AND WELLS 
FOR TRAPPING-AND-RELEASING OF MICRO-OBJECTS ········································································································ 1268
Mitsuhiro Horade, Masaru Kojima, Kazuto Kamiyama, Yasushi Mae, and Tatsuo Arai
Osaka University, JAPAN

T.326e ON-CHIP MULTIPLE SAMPLE-LOADING METHOD FOR HIGH SENSITIVE IMMUNOASSAY 
OF TROPONIN I (CTNI) FOR CARDIO-VASCULAR DISEASE ······························································································· 1271
Atreyee Chakraborty1, Sthitodhi Ghosh1, Jungyoup Han2, and Chong H. Ahn1

1University of Cincinnati, USA
2Siloam Biosciences Inc., USA

W.327e ONE-STEP NUCLEIC ACID EXTRACTION AND AMPLIFICATION ON AN INTEGRATED 
MICRODEVICE FOR EARLY DETECTION OF COCHLODINIUM POLYKRIKOIDES ··············································· 1274
Thi Phuong Oanh Nguyen, Seung Won Jung, Kieu The Loan Trinh, Buu Minh Tran, Quang Nghia Pham, 
Jae-Heon Kim, and Nae Yoon Lee
Gachon University, KOREA

M.328e OPEN SURFACE BATCH CRYSTALLIZATION OF PROTEINS ON AN AUTOMATED NON-CONTACT 
NL-DISPENSER SETUP ·················································································································································································· 1277
Tobias Gleichmann, Jonathan Kottmeier, Peter Koltay, Roland Zengerle, and Lutz Riegger
University of Freiburg, GERMANY

T.329e A GRAVITY-ACTUATED MICRO-MANIPULATION PLATFRM FOR CONTROL OF 
A MICRO-OBJECT WITH MINIMAL HARDWARE SETUP ······································································································· 1280
Junsu Kang, Young Jin Heo, Dong Sung Kim, and Wan Kyun Chung
POSTECH, KOREA

W.330e OPTICAL STIMULATION OF CULTURED NEURONS IN 3D MICROFLUIDIC DEVICE COUPLED 
TO PLANAR MICROELECTRODE-ARRAYS ····································································································································· 1283
Jae Myung Jang, Sang Cheol Na, Seok Young Bang, and Noo Li Jeon
Seoul National University, KOREA



li

M.331e BIOREACTOR PROCESS MONITORING USING AN AUTOMATED MICROFLUIDIC PLATFORM 
FOR CELL-BASED ASSAYS ······································································································································································· 1287
Pedro S. Nunes1, S. Kjaerulff2, M. Dufva1, and K. B. Mogensen1

1Technical University of Denmark, DENMARK and 
2ChemoMetec A/S, DENMARK

T.332e 3D MCIRO-STRUCTURE ASSEMBLING METHOD BY MICRO-HEATER ARRAY DEVICE ································· 1290
Suguru Takata, Masaru Kojima, Mitsuhiro Horade, Kazuto Kamiyama, Yasushi Mae, and Tatsuo Arai
Osaka University, JAPAN

W.333e PORTABLE MICRO-FLUIDIC-OPTO-ELECTRONIC PRINTED CIRCUIT BOARD FOR 
ISOTACHOPHORESIS APPLICATIONS ················································································································································ 1293
Sarkis Babikian, G.P. Li, and Mark Bachman
University of California, Irvine, USA

M.334e A HOLOGRAM BASED MICROFLUIDIC SYSTEM FOR FIRST RESPONSE OF SPORE DETECTION ·············· 1296
Wei Wang1, Seah Yen Peng Daphne1, Deny Hartono2, Zeng Jiamin Jasmine1, Bin Liu1, Yang Yang2, 
Menghan Kuok2, and Zhiping Wang1

1Singapore Institute of Manaucfacturing Technology, SINGAPORE and 
2Camtech Diagnostics Pte Ltd., SINGAPORE

Others

T.335e A LAB-ON-A-DISC PLATFORM FOR TRAPPING OF CELLS, MONITORING OF CELL 
BEHAVIOUR AND EVALUATION OF REDOX METABOLISM ····························································································· 1299
Letizia Amato, Kuldeep Sanger, Sheida Esmail Tehrani, Robert Burger, Claudia Caviglia, 
Sune Zoega Andreasen, Jenny Emnéus, and Anja Boisen
Technical University of Denmark, DENMARK

W.336e DEVELOPMENT OF µTAS FOR HIGH-THROUGHPUT SCREENING OF NAD(P)-DEPENDENT 
OXIDOREDUCTASES ····················································································································································································· 1302
Shota Shimokihara1, Shyunya Shitara1, Ryo Oyobiki1, Takeshi Watanabe1, Yasuaki Einaga1, 
Yoshinori Matsumoto1, Kei Fujiwara1, Kenichi Horisawa2, and Nobuhide Doi1

1Keio University, JAPAN and 
2Kyushu University, JAPAN

Paper Microfluidics

M.337e SELECTIVE PERMEABILITY IN ALKYL KETENE DIMER (AKD) PATTERNED PAPER 
MICROFLUIDIC DEVICES ··········································································································································································· 1305
Gert IJsbrand Salentijn1,2, Nurul Nadiah Hamidon1, and Elisabeth Verpoorte1

1University of Groningen, THE NETHERLANDS and 
2TI-COAST, THE NETHERLANDS

T.338e A NOVEL PAPER FLOW SWITCH THAT ENABLES RAPID PROCESSING OF LARGE VOLUME 
URINE SAMPLES TO DIAGNOSE CHLAMYDIA AND GONORRHEA ··············································································· 1308
Samantha A. Byrnes, Joshua Buser, Erin Heiniger, Peter C. Kaufmann, Paula Ladd, and Paul Yager
University of Washington, USA



lii

W.339e ON-DEMAND FLOW FRACTIONATION SYSTEM ON A PAPER PLATFORM : APPLICATIONS TO 
CONTINUOUS-FLOW PRECONCENTRATOR AND FIELD-FLOW FRACTIONATOR ··············································· 1311
Seokbin Hong1, Ji Yoon Kang2, Rhokyun Kwak2, and Wonjung Kim1

1Sogang University, KOREA and 
2Korea Institute of Science and Technology, KOREA

M.340e SIMPLE ROTARY OPERATION-BASED REAGENT DELIVERY FOR MULTI-STEP ASSAYS ON 
CONVENTIONAL IMMUNOSTRIP ·························································································································································· 1314
Joong Ho Shin, Juhwan Park, and Je-Kyun Park
KAIST, KOREA

T.341e IONOGELS AS PASSIVE PUMPS FOR FLUIDIC CONTROL IN PAPER-BASED 
ANALYTICAL DEVICES ··············································································································································································· 1317
Tugce Akyazi1,2, Janire Saez1,2, Jorge Elizalde2,3, and Fernando Benito Lopez1,2,4

1University of the Basque Country, SPAIN, 
2CIC microGUNE, SPAIN, 
3IK4-Ikerlan, SPAIN, and 
4Dublin City University, IRELAND

W.342e 3-DIMENSIONAL PAPER-BASED FLUIDIC DEVICES USING PARAFILM-INFUSED PAPER ····························· 1320
Yong Shin Kim1 and Charles S. Henry2

1Hanyang University, KOREA and 
2Colorado State University, USA

M.343e LOW COST AND SIMPLE FABRICATION OF PAPER-BASED MICROFLUIDIC DEVICES 
USING NONWOVEN POLYPROPYLENE SHEET ··························································································································· 1323
Joong Ho Shin, Juhwan Park, and Je-Kyun Park
KAIST, KOREA

T.344e UV-LIGHT BASED STRUCTURING OF UNBREAKABLE HYDROPHOBIC BARRIERS 
ON COMMONLY USED PAPERS ····························································································································································· 1326
Tobias M. Nargang, Elisabeth Wilhelm, and Bastian E. Rapp
Karlsruhe Institute of Technology, GERMANY

W.345e PAPER-BASED ANALYTICAL DEVICE (PAD) FOR THE EASY-TO-USE MONITORING 
OF ANIMAL CELL CULTURE ···································································································································································· 1329
Seong Hyun Im1, Ka Ram Kim1, Yoo Min Park1, Jae Ho Yoon2, Jung Woo Hong2, Yong Duk Han1, 
and Hyun C. Yoon1

1Ajou University, KOREA and 
2SPL Life Sciences, KOREA

M.346e PAPER MICROFLUIDIC HEATING SYSTEM USING SURFACE ACOUSTIC WAVE 
FOR POINT-OF-CARE DIAGNOSTICS ·················································································································································· 1332
Jinsoo Park, Byung Hang Ha, Ghulam Destgeer, Jin Ho Jung, and Hyung Jin Sung
KAIST, KOREA

T.347e TUBERCULOSIS DIAGNOSIS USING COLORIMETRIC NANOPARTICLES ON 
PAPER-BASED ANALYTICAL DEVICES ············································································································································ 1335
Yi-Ting Huang1, Yu-Chun Yen1, Tsung-Ting Tsai2, Chao-Min Cheng3, and Chien-Fu Chen1

1National Chung Hsing University, TAIWAN, 
2Chang Gung Memorial Hospital, TAIWAN, and 
3National Tsing Hua University, TAIWAN



liii

W.348e ENHANCEMENT OF FLOWRATE IN PAPER BASED MICRODEVICES USING SUPER ABSORBENT 
POLYMER INTEGRATED PAD WITH CRAFTED CHANNELS ······························································································· 1338
Jae-Hun Lee, Hyung-Kwan Chang, and Jungyul Park
Sogang University, KOREA

M.349e RAPID AMPLIFICATION OF MYCOBACTERIUM TUBERCULOSIS DNA ON A PAPER SUBSTRATE ·········· 1341
Prasad Shetty, Ammar Jagirdar, and Debjani Paul
Indian Institute of Technology Bombay, INDIA

T.350e PROGRAMMING OF FLOW RATE WITH SIMPLE PUMP ·········································································································· 1344
Tadej Kokalj1,2, Matjaz Vencelj3, Younggeun Park4, Matjaz Godec1, Jeroen Lammertyn2, and Luke P Lee4

1IMT, SLOVENIA, 
2KU Leuven, BELGIUM, 
3IJS, SLOVENIA, and 
4University of California Berkeley, USA

Passive Microfluidics

W.351e A FULLY INTEGRATED SLIDABLE AND VALVELESS MICRODEVICE FOR MINI Y 
CHROMOSOME SHORT TANDEM REPEAT GENOTYPING ··································································································· 1347
Yong Tae Kim, Dohwan Lee, Hyun Young Heo, and Tae Seok Seo
KAIST, KOREA

T.353e MICRO VORTEX FLOW INDUCED ROTATION METHOD OF SINGLE CELL IN OPEN SPACE ························ 1350
Yaxiaer Yalikun and Keisuke Morishima
Osaka University, KOREA

W.354e SELF CORRECTED ALIQUOTING METHOD FOR MULTIPLE QPCR ················································································ 1353
Aitor Berasaluce1, Jorge Elizalde1, Javier Berganzo1, Jesus Miguel Ruano-Lopez1, Elena Dominguez2, 
Marta Antoñana1, and Maria Agirregabiria1

1IK4-Ikerlan, SPAIN and 
2Fundación Rioja Salud, SPAIN

M.355e A FACILE APPROACH FOR FABRICATION OF AG-ZN(OH)F NETWORK-BASED MICROFLUIDIC 
DEVICE FOR SURFACE ENHANCED RAMAN DETECTION ·································································································· 1356
Zhiyuan Zhu1,2, Gang Wang2, and Yufeng Jin1

1Peking University, CHINA and 
2Georgia Institute of Technology, USA

T.356e SELF-POWERED HIGH FLOW CAPACITY POLYMERIC MICROFLUIDICS ·································································· 1359
Iker Ruiz1, Maria Tijero2,3, Ana Valero, Jaione Etxebarria2,3, Javier Berganzo2,3, Fernando Benito-Lopez2,3, 
and Lourdes Basabe-Desmonts4,5

1MicroLIQUID LS, SPAIN, 
2IK4-Ikerlan, SPAIN, 
3CIC microGUNE, SPAIN
4University of the Basque Country, SPAIN, and 
5Basque Foundation of Science, SPAIN



liv

Segmented Flow and Droplet Based Microfluidics in Channels

W.357e SINGLE CELL MULTIPLEXED ASSAY FOR PROTEOLYTIC ACTIVITY MATRIX ANALYSIS 
THROUGH DROPLET MICROFLUIDICS ············································································································································· 1362
Ee Xien Ng1, Miles A. Miller2, and Chia-Hung Chen1

1National University of Singapore, SINGAPORE, and 
2Massachusetts General Hospital, USA

M.358e GENERATION OF BACTERIAL GRADIENT IN A DROPLET ARRAY FOR ANALYZING MICROBIAL 
COMMUNICATION ·························································································································································································· 1365
Si Hyung Jin1, Heon-Ho Jeong1, Byung Jin Lee1, Taesung Kim2, and Chang-Soo Lee1

1Chungnam National University, KOREA and 
2UNIST, KOREA

T.359e MULTIPLEXED, CONTINUOUS-FLOW, DROPLET-BASED PCR GENOTYPING PLATFORM FOR 
HIGH-THROUGHPUT AGRICULTURAL MARKER ASSISTED SELECTION ································································· 1368
Lingshu Liu, Kuangwen Hsieh, Aniruddha Kaushik, Helena Claire Zec, and Tza-Huei Wang
Johns Hopkins University, USA

W.360e MICROFLUIDIC DEVICE ENABLING MULTISTEP TUNING OF TIME PERIOD FOR DROPLET-BASED 
LIQUID-LIQUID EXTRACTION ································································································································································ 1371
Natsuki Nakajima, Masumi Yamada, and Minoru Seki
Chiba University, JAPAN

M.361e BIPHASIC DROPLET-BASED SAMPLE DELIVERY OF PROTEIN CRYSTALS FOR SERIAL 
FEMTOSECOND CRYSTALLOGRAPHY WITH AN X-RAY FREE ELECTRON LASER ··········································· 1374
Austin Echelmeier, Garrett Nelson, Bahige G Abdallah, Uwe Weierstall, John C. H. Spence, 
Petra Fromme, and Alexandra Ros
Arizona State University, USA

T.362e TUNING MICROFLUIDIC CELL CULTURE CONDITIONS FOR DROPLET BASED SCREENING BY 
METABOLITE PROFILING ·········································································································································································· 1377
Sara M Bjork, Staffan L Sjostrom, Helene Andersson-Svahn, and Haakan N Joensson
KTH Royal Insitute of Technology, SWEDEN

W.363e A FACILE APPROACH TO CHARACTERIZE GAS SLUG INSIDE A MICROFLUIDIC CHANNEL 
EMPLOYING DISCRETE SOLID-LIQUID CONTACT ELECTRIFICATION ······································································ 1380
Dongwhi Choi, Sang Min Park, Hyung Woo Kim, Taewan Kim, and Dong Sung Kim
POSTECH, KOREA

Micro- and Nanoengineering
Bonding, Sealing & Interfacing Technologies

M.364f MECHANICAL CHARACTERIZATION OF A SINGLE CELL USING V-BEAM INTERFACE EMPLOYED 
ON-CHIP PROBE ································································································································································································ 1383
Shinya Sakuma, Keitaro Ito, Makoto Kaneko, and Fumihito Arai
Kyoto Institute of Technology, JAPAN

T.365f LONG-TERM STORAGE OF NANOLITRE AND PICOLITRE LIQUID VOLUMES IN POLYMER 
MICROFLUIDIC DEVICES ··········································································································································································· 1386
Maoxiang Guo, Alexander Vastesson, Carl Fredrik Carlborg, Tommy Haraldsson, and Wouter van der Wijngaart
KTH Royal Insitute of Technology, SWEDEN



lv

W.366f A LOW COST BONDING METHOD BASED ON PROPYLENE CARBONATE FOR APPLICATIONS OF 
THREE-DIMENSIONAL PACKAGING AND MICROFLUIDIC CHIPS CONSTRUCTION ········································· 1389
Zhiyuan Zhu1,2, Lisha Liu2, Oluwadamilola Phillips2, and Yufeng Jin1

1Peking University, CHINA and 
2Georgia Institute of Technology, USA

M.367f MAGNETIC NANOPARTICLE EMBEDDED POLYDIMETHYLSILOXANE LAYER  
FOR REVERSIBLE MICROFLUIDIC BONDING ······························································································································ 1392
Yueh-Pu Lee and Chia-Wen Tsao
National Central University, TAIWAN

T.368f FABRICATION OF PRESSURE TOLERANT POLYMER FILM MICROREACTORS BY ONE-STEP 
MULTILAYER THERMAL BONDING TECHNIQUE WITH HIGH REPRODUCIBLE RELIABILITY ·················· 1395
Kyoung-Ik Min, Kyoung-Woo Kang, and Dong-Pyo Kim
POSTECH, KOREA

Microscale Fabrication, Patterning, and Integration

W.369f VAPOR POLISHING OF MICROMACHINED SURFACES ·········································································································· 1398
Olgierd Cybulski and Piotr Garstecki
Institute of Physical Chemistry Polish Academy of Sciences, POLAND

M.370f SYNTHESIS OF CRYSTAL-STRUCTURE MICROPARTICLES USING CAMPHOR ····················································· 1401
Kibeom Kim, Suk-Heung Song, and Wook Park
Kyung Hee University, KOREA

T.371f FABRICATION OF POROUS POLYDIMETHYLSILOXANE (PDMS) THIN FILM FOR GAS-LIQUID 
INTERFACE ·········································································································································································································· 1404
Xiang Ren, Jack G Zhou, and Moses Noh
Drexel University, USA

W.372f VERTICALLY ENCODED TETRAGONAL HYDROGEL MICROPARTICLES FOR MULTIPLEXED 
BIOMOLECULE DETECTION ···································································································································································· 1407
Yoon Ho Roh1, Sang Yun Yeom2, Il-Joo Cho2, Nak Won Choi2, and Ki Wan Bong1

1Korea University, KOREA and 
2Korea Institute of Science and Technology, KOREA

M.373f “LIQUID PMMA” : RAPID PROTOTYPING OF MICROFLUIDIC STRUCTURES IN 
POLYMETHYLMETHACRYLATE (PMMA) VIA DIRECT LITHOGRAPHY ···································································· 1410
Frederik Kotz, Daniel Wörner, Nico Keller, Christiane Richter, and Bastian Ernst Rapp
Karlsruhe Institute of Technology, GERMANY

T.374f RAPID PROTOTYPING OF MICROFLUIDIC CHIPS IN GLASS USING 
A SOFT-LITHOGRAPHY-COMPATIBLE MANUFACTURING PROCESS ········································································· 1413
Frederik Kotz, Klaus Plewa, Christiane Richter, and Bastian Ernst Rapp
Karlsruhe Institute of Technology, GERMANY

W.375f OPTIMIZATION OF THE ENTROPIC SELF-ASSEMBLY OF MICROCOMPONENTS ················································· 1416
Ushio Okabe, Taiji Okano, and Hiroaki Suzuki
Chuo University, JAPAN



lvi

M.376f A RAPID AND LOW-COST FABRICATION METHOD OF CREATING THIN FLEXIBLE 
PARYLENE-BASED MICROELECTRODES ········································································································································ 1419
Yoontae Kim, Jin Won Kim, and Moses Noh
Drexel University, USA

T.377f “NOODLE FIBER” OVERCOMING LIMITATIONS OF ELECTROSPINNING AND 
MICROFLUIDICS-BASED MICROFIBER ············································································································································· 1422
JiSoo Park and Sang-Hoon Lee
Korea University, KOREA

W.378f PHOTOSWITCHABLE MOLECULAR SUPPORT FOR LOCAL PROTEIN IMMOBILIZATION IN 
MICROCHANNELS ·························································································································································································· 1425
Suzuyo Inoue, Katsuyoshi Hayashi, Yuzuru Iwasaki, and Hiroshi Koizumi
NTT Corporation, JAPAN

M.379f FABRICATION OF WEARABLE PLASTISOL MICROFLUIDIC DEVICES ON FABRIC USING 
SACRIFICIAL PAPER SUBSTRATES ····················································································································································· 1428
Daehan Chung and Bonnie L. Gray
Simon Fraser University, CANADA

T.380f FABRICATION OF MICROPATTERN USING PDMS STENCIL MASK ··············································································· 1431
Masato Mizuochi, Hiroki Shimada, and Minoru Seki
Chiba University, JAPAN

W.381f PATTERNING OF MULTILAYERED MICRO HYDROGELS ON PDMS SUBSTRATES ············································· 1434
Yuki Watabe, Yuya Yajima, Masumi Yamada, and Minoru Seki
Chiba University, JAPAN

M.382f FABRICATION OF ELASTIC AND STRONG POLY(L-LACTIC-CO-Ε-CARPROLACTONE) MICROFIBER 
USING SPINNING MICROFLUIDIC CHIP AND ITS BIOMEDICAL APPLICATIONS ················································· 1437
DoYeun Park and Sang-Hoon Lee
Korea University, KOREA

T.383f FABRICATION OF THREE DIMENSIONAL TISSUE ENGINEERING POLYDIMETHYLSILOXANE (PDMS) 
MICROPOROUS SCAFFOLDS INTEGRATED IN A BIOREACTOR USING A 3D PRINTED 
WATER DISSOLVABLE SACRIFICIAL MOULD ···························································································································· 1439
Soumyaranjan Mohanty1, Haseena Bashir Muhammad1, Jon Trifol2, Peter Szabo2, Marin Dufva1, 
Jenny Emneus1, and Anders Wolff1

1Technical University of Denmark, DENMARK and 
2Danish Polymer Centre, DENMARK

W.384f MICRONEEDLE ARRAY FABRICATION USING INCLINED/ROTATED UV LITHOGRAPHY ···························· 1442
Yun Jung Heo1, Nobuchika Arakawa1, Shohei Yoshizawa1, and Hideaki Takahashi2

1Tokyo University of Agriculture and Technology, JAPAN and 
2The University of Tokyo, JAPAN

M.385f ADVANCES IN METALLIZATION OF ORGANICALLY MODIFIED CERAMICS ························································ 1445
Ashkan Bonabi1, Ville Jokinen2, and Tiina Sikanen1

1University of Helsinki, FINLAND and 
2Aalto University, FINLAND

T.386f LOW-COST FLEXIBLE ALL-INKJET-PRINTED MICROFLUIDIC SENSOR ···································································· 1448
Wenjing Su, Benjamin S. Cook, James R. Cooper, and Manos M. Tentzeris
Georgia Institute of Technology, USA



lvii

W.387f FULLY AUTOMATED STICKPACKAGING FOR PRECISE LIQUID REAGENT PRE-STORAGE 
AND RELEASE IN LAB-ON-A-CHIP DISPOSABLES ···················································································································· 1451
Daniel Baumann1, Sebastian Hin2, Vanessa Klein2, Konstantinos Mitsakakis1,2, Dominique Kosse1,2, 
Felix von Stetten1,2, Roland Zengerle1,2, and Daniel Mark1,2

1Han-Schickard, GERMANY and 
2University of Freiburg, GERMANY

M.388f A SIMPLE AND LOW-COST 3D-PRINTED EMULSION GENERATOR ··············································································· 1454
Jiaming Zhang, Erqiang Li, Andres Aguirre, and Sigurdur Thoroddsen
King Abdullah University of Science and Technology, SAUDI ARABIA

T.389f OPTOFLUIDIC SYNTHESIS OF OXYGEN-ENRICHED HYDROGEL MICROCARRIER ··········································· 1457
Suk-Heung Song, Junghyun Bae, and Wook Park
Kyung Hee University, KOREA

W.390f LAB-ON-A-PRINTER PLATFORM TECHNOLOGY ······················································································································· 1460
Anas Bsoul, Edmond Cretu, and Konrad Walus
University of British Columbia, CANADA

M.391f IN SITU PHOTOPATTERNING OF HYDROGEL MICROARRAYS IN POLISHED MICROCHIPS ························ 1463
Burcu Gumuscu, Albert van den Berg, and Jan C.T. Eijkel
Universeity of Twente, THE NETHERLANDS

W.393f POLYMERIC DEFORMABLE SPIRAL MICROPARTICLE FLOWING NARROW 
MICROFLUIDIC CHANNEL ········································································································································································ 1466
Cheolheon Park, Suk-Heung Song, and Wook Park
Kyung Hee University, KOREA

M.394f A CONVENIENT WAY TO FABRICATE MICRONEEDLE ARRAY BASED ON UV LITHOGRAPHY 
VIA MICROLENS TECHNIQUE ································································································································································ 1469
Qian Tian, Ho Nam Chan, Yin Chen, and Hongkai Wu
The Hong Kong University of Science and Technology, HONG KONG

T.395f HYDROPHOBIC SELF-ASSEMBLED MONOLAYERS AS GUIDING STRUCTURES FOR AGAROSE 
HYDROGELS IN MICROFLUIDIC CHIPS ············································································································································ 1472
Frank Bunge, Sander van den Driesche, and Michael Johannes Vellekoop
University of Bremen, GERMANY

W.396f ROLL-TO-PLATE FABRICATION OF MICROFLUIDIC CHIPS WITH THIOL-ENE RESINS ··································· 1475
Silja Senkbeil1, Leif Yde2, Lars R. Lindvold2, Jan F. Stensborg1, Josiane P. Lafleur1, and Jörg P. Kutter1

1University of Copenhagen, DENMARK 
2Stensborg A/S, DENMARK

M.397f AIRBRUSH FOR MASKLESS REAGENT PATTERNING ············································································································ 1478
Hugh Fan, Chris Cassano, Teodor Georgieve, and Corey Walker
University of Florida, USA

T.398f FABRICATION OF HORIZONTAL, VERTICAL, AND ANGLED PDMS AND IRON-PDMS 
MICRO-PILLARS USING A NOVEL AGAR RELEASE TECHNIQUE ··················································································· 1481
Jacob Ching Kan Leung, Anirudh Agarwal, Manu Pallapa, and Pouya Rezai
York University, CANADA



lviii

W.399f DEVELOPMENT OF GRIPPER ON-BOARD MICRO-HEATER AND FORCE SENSOR FOR 
HIGH-ACCURACY MICRO-MANIPULATION ·································································································································· 1484
Mitsuhiro Horade, Tomoyuki Kurata, Masaru Kojima, Kazuto Kamiyama, Yasushi Mae, and Tatsuo Arai
Osaka University, JAPAN

M.400f AN IN-SITU FABRICATION TECHNIQUE TO FORM GOLD MICROELECTRODES ·················································· 1487
Mustafa Tahsin Guler1, Ismail Bilican1,2, Ziya Isıksacan3, Sedat Agan1, and Caglar Elbuken3

1Kirikkale University, TURKEY, 
2Aksaray University, TURKEY, and 
3Bilkent University, TURKEY

Nanobiotechnology

T.401f MICROFLUIDIC-ENABLED SYNTHESIS OF IMMUNOLIPOSOMES ·················································································· 1490
Renee R Hood and Don L DeVoe
University of Maryland, USA

M.403f LOGIC GATE OPERATION USING THREE-WAY JUNCTION DNA AND BIOLOGICAL NANOPORE ············ 1493
Masayuki Ohara and Ryuji Kawano
Tokyo University of Agriculture and Technology, JAPAN

T.404f HIGHLY ENERGY-EFFICIENT NANO-SPIKE ELECTRIC PROTEIN EXTRACTION (NS-EPEX) 
CHIPS FOR EUKARYOTIC CELLS ·························································································································································· 1496
Kashif Riaz, Anastasia Maslova, Siu Fung Leung, Zhiyong Fan, and Yi-Kuen Lee
Hong Kong University of Science and Technology, HONG KONG

W.405f 3D NEURONAL CIRCUIT ARRAY BY HIGHLY MANUFACTURABLE FREESTANDING 
PDMS MEMBRANE ·························································································································································································· 1499
Dongha Tahk, Soojung Oh, Hyun Ryul Ryu, Seokyoung Bang, Byung Jun Lee, Sang Cheol Na, and Noo Li Jeon
Seoul National University, KOREA

Nanoscale Assembly

M.406f COLORFUL COFFEE RING PATTERNING BASED ON EVAPORATION DRIVEN PHOTONIC CRYSTAL 
SELF-ASSEMBLY ····························································································································································································· 1501
Xuemin Du, Tengyue Li, Penghao Shi, and Tianzhun Wu
Chinese Academy of Sciences, CHINA

T.407f TUNABLE NANOPARTICLE FATE AND IN-SITU OPTODE FABRICATION USING SELF-POWERED 
MICROFLUIDICS ······························································································································································································· 1504
Cyrille Hannon1, Judith Langer1, Andrea La Porta1, Leonardo Scarabelli1, Ana Belen Serrano Montes1, Lourdes 
Basabe-Desmonts2,3, and Louis M. Liz-Marzan1,3

1CIC biomaGUNE, SPAIN
2University of the Basque Country, SPAIN, and 
3Basque Foundation of Science, SPAIN



lix

Nanoscale Fabrication, Patterning, and Integration

W.408f FLEXIBLE OPTICALLY TRANSPARENT PDMS NANOGRASS NON-WETTING SUPERLYOPHOBIC 
SURFACE FOR LIQUID METAL MANIPULATION ······················································································································· 1507
Jun Hyeon Yoo and Jeong-Bong Lee
University of Texas at Dallas, USA

M.409f NANOWIRE DEVICES FOR EXTRACELLULAR VESICLES ANALYSIS TOWARDS ELUCIDATION OF 
INTERCELLULAR COMMUNICATION ················································································································································ 1510
Keiko Tabuchi1, Takao Yasui1, He Yong2, Takeshi Yanagida2,3, Noritada Kaji1, Masaki Kanai2, 
Kazuki Nagashima2, Tomoji Kawai3, and Yoshinobu Baba1

1Nagoya University, JAPAN, 
2Kyushu University, JAPAN, and
3Osaka University, JAPAN

T.410f OPEN/CLOSE VALVE FOR EXTENDED-NANOCHANNEL BY GLASS DEFORMATION ······································· 1513
Yutaka Kazoe1,2, Takeshi Ohyama1, Yuriy Pihosh1,2, Kazuma Mawatari1,2, and Takehiko Kitamori1,2

1The University of Tokyo, JAPAN
2Japan Science and Technology Agency, JAPAN

W.411f PDMS-ANCHORED NANOWIRES FOR HIGH THROUGHPUT MICRO-RNA EXTRACTION FROM 
TRACELLULAR VESICLES IN BODY FLUID ··································································································································· 1516
Daiki Takeshita1, Takao Yasui1, He Yon2g, Takeshi Yanagida2, Noritada Kaji1, Sakon Rahong1, 
Masaki Kanai2, Kazuki Nagashima2, Tomoji Kawai3, and Yoshinobu Baba1

1Nagoya University, JAPAN, 
2Kyushu University, JAPAN, and 
3Osaka University, JAPAN

M.412f DEVELOPMENT OF THE BATCH FABRICATION TECHNIQUE USING CARBON-MEMS 
FOR MIXED-SCALE CHANNEL NETWORKS INCLUDING TAPERED 3D MICROFUNNELS ······························ 1519
Yunjeong Lee, Yeongjin Lim, and Heungjoo Shin
UNIST, KOREA

T.413f INTEGRATING MICROFLUIDICS OF ELECTROCHEMICAL NANOGAP SENSORS ················································· 1522
Sahana Sarkar, Klaus Mathwig, Shuo Kang, Ab F. Nieuwenhuis, and Serge G. Lemay
University of Twente, THE NETHERLANDS

M.415f SUPERAMPHIPHOBIC SILICON NANOWIRE PATTERNS FOR MEMBRANE-FREE 
MICROFLUIDIC SYSTEM AND EFFICIENT GAS-LIQUID CHEMICAL REACTIONS ··············································· 1525
Dong-Hyeon Ko and Dong-Pyo Kim
POSTECH, KOREA

T.416f NANOVILLI BASED REVERSE UPTAKE PLATFORM FOR HIGHLY EFFICIENCT INTRACELLULAR 
DELIVERY AND TRANSFECTION ························································································································································· 1528
Hyunwoo Joo1, Jisoo Shin2, Minjeong Jang1, Junghwa Cha1, Hoon-Eui Jeong3, Seung-Woo Cho2, and Pilnam Kim1

1KAIST, KOREA, 
2Yonsei University, KOREA, and 
3UNIST, KOREA

W.417f FABRICATION OF A SPATIALLY CONTROLLED, FREE-STANDING NANOFIBER MEMBRANE ON A 
MICROFLUIDIC DEVICE VIA ELECTROLYTE-ASSISTED ELECTROSPINNING ······················································· 1531
Sang Min Park, Dongwhi Choi, Hyung Woo Kim, and Dong Sung Kim
POSTECH, KOREA



lx

M.418f INSTANTANEOUS FABRICATION OF NANOCHANNEL ARRAY WITH CONTROLLED GAP 
DISTANCE AND DIAMETER ····································································································································································· 1534
Yang-Seok Park and Yoon-Kyoung Cho
UNIST, KOREA

T.419f DIRECT CHEMICAL VAPOUR DEPOSITED GRAPHENE SYNTHESIS ON SILICON OXIDE 
BY CONTROLLED COPPER DEWETTING ········································································································································· 1537
Wesley T.E. van den Beld, Albert van den Berg, and Jan C.T. Eijkel
University of Twente, THE NETHERLANDS

Novel, Smart, and Responsive Materials

W.420f A NOVEL GENERATION OF HYDROGEL ACTUATORS ·········································································································· 1540
Benjamin Chollet2, Loïc D'eramo1, Fabrice Monti1, Yvette Tran2, and Patrick Tabeling1

1MMN, FRANCE and 
2SIMM, FRANCE

M.421f POLY(IONIC LIQUID) BASED DUAL RESPONSIVE SMART HYDROGELS ·································································· 1542
Alexandru Tudor, Simon Gallagher, Larisa Florea, and Dermot Diamond
Dublin City University, IRELAND

T.422f THERMOCHROMIC INKS AS INTERNAL PROBES OF THERMAL BEHAVIOUR IN MICRO-FLUIDIC 
SYSTEMS ··············································································································································································································· 1545
Anthony W Coleman, Arnaud Brioude, Ryohei Ueno, and Beomjoon Kim
The University of Tokyo, JAPAN and 
Université de Lyon, FRANCE

W.423f BIOCOMPATIBLE 3D-PRINTED PEG-DIACRYLATE MICROFLUIDICS ·········································································· 1548
Anthony K. Au, Amit Karkamkar, Umashree Nallapati, Cole A. DeForest, and Albert Folch
University of Washington, USA

Others

T.425f A MICROFLUIDIC FILTER WITH HIGHLY UNIFORM FLOW DISTRIBUTION BASED ON 
A DIAMOND STRUCTURE ·········································································································································································· 1551
Minseok S. Kim1 and Sun Soo Kim2

1Konyang University, KOREA and 
2Samsung Electronics, Ltd., KOREA

W.426f HYDROGEL ON A MICROPORE FOR A STABLE LIPID BILAYER ····················································································· 1554
Fumiaki Tomoike and Shoji Takeuchi
The University of Tokyo, JAPAN

M.427f FORMATION OF SUBMICRON PARTICLE ARRAYS BY UTILIZING NANOWELLS 
IN NANOCHANNELS ······················································································································································································ 1556
Yuji Shimatani and Yan Xu
Osaka Prefecture University, JAPAN



lxi

Surface Modification

T.428f ONE-STEP MODIFICATION AND STRUCTURING OF PDMS SURFACES AND ITS APPLICATION 
IN THE BENCH-TOP FABRICATION OF SELF-DRIVEN MICROFLUIDIC CHANNELS ·········································· 1559
Ayodele Fatona, Yang Chen, Michael A. Brook, and Jose Moran-Mirabal
McMaster University, CANADA

W.429f A FACILE METHOD TO OBTAIN HIGHLY WETTABLE, LOW PROTEIN ADSORBING 
PDMS-BASED MICROFLUIDIC CHANNELS ···································································································································· 1562
Yang Chen, Ayodele Fatona, Jose Moran-Mirabal, and Michael A. Brook
McMaster University, CANADA

M.430f SURFACE MODIFICATION OF PDMS MICROCHIP FOR MICRORNA DETECTION ADOPTING ELECTRON 
BEAM- INDUCED GRAFT POLYMERIZARION ······························································································································ 1565
Ryo Ishihara1, Yoshitaka Uchino1, Kazuo Hosokawa2, Mizuo Maeda1, and Akihiko Kikuchi1

1Tokyo University of Science, JAPAN
2RIKEN, JAPAN

T.431f DEVELOPMENT OF SURFACE MODIFICATION AND PATTERNING METHOD USING 
TIO2 INTEGRATED EXTENDED NANOCHANNELS ···················································································································· 1568
Sachiko Ishihara, Kyojiro Morikawa, and Takehiko Tsukahara
Tokyo Institute of Technology, JAPAN

M.433f METHYL-Π INTERACTIONS IN CATECHOL-CONJUGATED POLYMERS ENHANCES THICKNESS 
OF LAYER BY LAYER FILMS ··································································································································································· 1571
Kyuri Kim1, Keumyeon Kim1, Ji Hyun Ryu1, Sungyeon Jo2, Byeong-Su Kim3, and Haeshin Lee1

1KAIST, KOREA,
2Inno Therapy Inc., KOREA, and 
3UNIST, KOREA

Sensors & Actuators, and Detection Technologies
Biosensors

T.434g HOMOGENOUS AMPLIFIED DIGITAL IMMUNOASSAY ········································································································· 1574
Donghyuk Kim, Omai Garner, Aydogan Ozcan, and Dino Di Carlo
University of California, Los Angeles, USA

W.435g AGAROSE GEL-AIR INTERFACE ENABLES DIRECT CHEMICAL VAPOR SENSING 
THROUGH ARTIFICIAL LIPID BILAYER SYSTEMS ··················································································································· 1577
Aiko Nobukawa1,2, Toshihisa Osaki2, Yuya Morimoto1, and Shoji Takeuchi1,2

1The University of Tokyo, JAPAN and 
2Kanagawa Academy of Science and Technology, JAPAN

M.436g STICKER-TYPE SMART TATTOO BASED ON ENZYME-MODIFIED CNT MICROFIBERS 
FOR WEARABLE HEALTH MONITORING ········································································································································ 1580
Fumisato Ozawa and Shoji Takeuchi
The University of Tokyo, JAPAN

T.437g SCALABLE MULTIPLEX DIGITAL ASSAYS WITH AUTOMATED IMAGE ACQUISITION 
AND ANALYSIS ································································································································································································· 1583
Gina Zhou and David Juncker
McGill University, CANADA



lxii

M.439g ARRAYED FORCE-PHENOTYPING FOR HIGH-THROUGHPUT QUANITIFICATION OF PHAGOCYTIC 

FORCES BY HUMAN MACROPHAGES
···············································································································································

1586

Ivan Pushkarsky1, Peter Tseng1, and Dino Di Carlo1,2

1University of California, Los Angeles, USA and 
2California NanoSystems Institute, USA

T.440g THE TOXISENSE DETECTION SYSTEM: A NOVEL CENTRIFUGAL-BASED MICROFLUIDIC 

(LAB-ON-A-DISC) SYSTEM FOR DETECTING CYANOBACTERIAL TOXIN MICROCYSTIN-LR
····················

1589
Ivan Maguire, Jenny Fitzgerald, Brendan Heery, Caroline Murphy, Charles Nwankire, Richard O’Kennedy, 

Jens Ducrée, and Fiona Regan
Dublin City University, IRELAND

W.441g BIPOLAR INTERDIGITATED ELECTRODES AT END OF HYPODERMIC NEEDLE FOR REAL-TIME 

IN VIVO IMPEDANCE DISCRIMINATION OF BIOTISSUES
····································································································

1592

Joho Yun, Giseok Kang, Yangkyu Park, Seunghwan Moon, Hyeon-Woo Kim, Jaekwon Lee, Sangdo Jeong, 
Jung-Joon Cha, Juhun Lim, and Jong-Hyun Lee

GIST, KOREA

M.442g MULTIPLEX SNP ANALYSIS USING ROLLING CIRCLE AMPLIFICATION ON 

A ROTATING MICRODEVICE
···································································································································································

1595
Hyun Young Heo, Soyi Chung, Yong Tae Kim, and Tae Seok Seo

KAIST, KOREA

T.443g LSI-BASED AMPEROMETRIC DEVICE FOR ELECTROCHEMICAL IMAGING OF DRUG EFFECT 

ON DOPAMINE RELEASE FROM THREE-DIMENSIONAL CULTURED PC12 CELLS
·············································

1598
Hiroya Abe1, Kosuke Ino1, Chen-Zhong Li1,2, Kumi Yasuda Inoue1, Atsushi Suda3, Ryota Kunikata3, 

Matsudaira Masahki1, Yasufumi Takahashi1, Hitoshi Shiku1, and Tomokazu Matsue1

1Tohoku University, JAPAN, 
2Florida International University, USA, 
3Japan Aviation Electronics Industry, Ltd., JAPAN

W.444g MULTIPLE MOS2 TRANSISTOR-INTEGRATED MICROFLUIDIC BIOSENSORS FOR QUANTIFYING 

CANCER-RELATED BIOMARKER MOLECULES WITH FEMTOMOLAR-LEVEL DETECTION LIMITS
·······

1601

Hongsuk Nam, Bo-Ram Oh, Pengyu Chen, Mikai Chen, Sungjin Wi, Katsuo Kurabayashi, and Xiaogan Liang
University of Michigan, USA

M.445g A MEMS DIELECTRIC AFFINITY GLUCOSE SENSOR USING HYDROGEL-FUNCTIONALIZED 

COPLANAR ELECTRODES
·········································································································································································

1604

Zhixing Zhang1, Junyi Shang1, Jing Yan2, Qian Wang2, and Qiao Lin1

1Columbia University, USA and 
2University of South Carolina, USA

T.446g FAST PROTEIN DETECTION IN ONE-POT IMMUNOASSAY USING SURFACE ACOUSTIC WAVES
···········

1607

Patsamon Rijiravanich1,2, Julien Reboud2, and Jonathan M Cooper2

1King Mongkut's University of Technology, THAILAND and 
2University of Glasgow, UK

W.447g STICKER MICROFLUIDIC CHIPS WITH ON-CHIP PIEZOELECTRIC ULTRASONIC 

TRANSCEIVER ARRAY FOR HIGHLY-SENSITIVE DETECTION OF ANTIBIOTIC DRUG
···································

1610
Guan-Lin Chen, Kuan-Wen Chen, and Chien-Chong Hong

National Tsing Hua University, TAIWAN



lxiii

M.448g LOW COST THIN-FILM TRANSISTOR NANORIBBON SENSORS FOR DETECTION OF PROTEINS 
USING A MINIATURE BEAD-BASED ENZYME-LINKED IMMUNOSORBENT ASSAY (ELISA) ······················· 1613
Chunxiao Hu, Ioannis Zeimpekis, Kai Sun, Peter Ashburn, and Hywel Morgan
University of Southampton, UK

T.449g ANALYSIS OF HYSTERESIS AND DYNAMIC TRANSFER CHARACTERISTICS BY TIME 
DEPENDENCE IN SINW BIOSENSOR ··················································································································································· 1616
Jungmok Kim1, Hyoun Mo Choi1, Hyun-Sun Mo1, Jung Han Lee1, Dong Myong Kim1, Sung-Jin Choi1, 
Byung-Gook Park2, Dae Hwan Kim1,2, and Jisun Park1

1Kookmin University, KOREA and 
2Seoul National University, KOREA

M.450g COMPREHENSIVE STUDY OF PROCESSING GAIN IMPROVEMENT USING MULTIELECTRODE 
IMPEDANCE CYTOMETRY ········································································································································································ 1619
Pengfei Xie, Xinnan Ciao, Zhongtian Lin, and Mehdi Javanmard
Rutgers University, USA

M.451g ELECTRONIC QUANTIFICATION OF INFLAMMATORY PROTEIN BIOMARKERS BASED ON 
BEAD AGGREGATE SIZING ······································································································································································ 1622
Zhongtian Lin, Xinnan Ciao, Pengfei Xie, and Mehdi Javanmard
Rutgers University, USA

T.452g MICROFLUIDIC MULTIPLEXED MULTI ANALYTE IMMUNOSENSING PLATFORM ··········································· 1625
Andre Kling1, Can Dincer1, Lucas Armbrecht1, Josef Horak2, Jochen Kieninger1, and Gerald Urban1

1University of Freiburg, GERMANY and 
2Royal Institute of Technology Stockholm, SWEDEN

W.453g NOVEL LABEL FREE DETECTION PLATFORM WITH ULTRA-HIGH SENSITIVITY USING MAGNETIC 
BEADS FOR PROSTATE-SPECIFIC ANTIGEN (PSA) ··················································································································· 1628
Kyeong-Sik Shin1, Jae Hoon Ji1,2, and Jiyoon Kang2

1Korea Institute of Science and Technology, KOREA and 
2Yonsei University, KOREA

M.454g PARAMETER EXTRACTION FOR SENSING OPTIMIZATION OF NANOPARTICLE BASED 
NANO FLUIDICS SENSOR ··········································································································································································· 1631
Siwei Li1, Jie Huang1, and Wei Wang1,2

1Peking University, CHINA and 
2National Key Laboratory of Science and Technology on Micro/Nano Fabrication, CHINA

T.455g PAPER BASED IMPEDIMETRIC IMMUNOASSAY FOR LABEL FREE DETECTION 
OF URINARY ALBUMIN ·············································································································································································· 1634
Cheng-Hsin Chuang, Deng-Maw Lu, Lung-Yu Chang, Kai-Chieh Chang, Cheng-Ho Chen, Ting-Feng Wu, 
Muhammad Omar Shaikh, and Hsun-Pei Wu
Southern Taiwan University of Science and Technology, TAIWAN

W.456g CLASSIFICATION OF MOUSE TUMOR SAMPLES BASED ON SPECIFIC MEMBRANE 
CAPACITANCE AND CYTOPLASM CONDUCTIVITY OF SINGLE CELLS ···································································· 1637
Yang Zhao1, Mei Jiang2, Deyong Chen1, Xiaoting Zhao2, Chengcheng Xue1, Wentao Yue2, 
Junbo Wang1, and Jian Chen1

1Chinese Academy of Sciences, CHINA, and 
2Capital Medical University, CHINA



lxiv

M.457g UNDERSTANDING THE FUNCTIONALITY OF MULTIPLEXED SENSORS IN ORDER TO 
AID DESIGN AND ENHANCE PERFORMANCE ····························································································································· 1640
Klariska Moodley1, Kevin John Land1, and Edison Muzenda2

1Council for Scientific and Industrial Research, SOUTH AFRICA and 
2University of Johannesburg, SOUTH AFRICA

T.458g SERS-BASED LATERAL FLOW IMMUNOSENSOR FOR HIGHLY SENSITIVE DETECTION 
OF FOOD POISON ····························································································································································································· 1643
Joonki Hwang, Sangyeop Lee, Juhui Ko, and Jaebum Choo
Hanyang University, KOREA

W.459g CURRENT-MIRROR TYPE SILICON NANOWIRE BIOSENSOR WITH PROGRAMMABLE CURRENT 
REFERENCE ········································································································································································································· 1646
Seungguk Kim1, Jung Han Lee2, Dong Myong Kim1, Sung-Jin Choi1, Byung-Gook Park2, 
Dae Hwan Kim1,2, and Hyun-Sun Mo1

1Kookmin University, KOREA and 
2Seoul National University, KOREA

M.460g DETECTION OF AMYLOID-BETA AT DIFFERENT STAGES OF FIBRILLIZATION USING 
A CANTILEVER-BASED LIPOSOME BIOSENSOR ························································································································ 1649
Ziyang Zhang1, Masayuki Sohgawa2, Kaoru Yamashita1, and Minoru Noda1

1Kyoto Institute of Technology, JAPAN and 
2Niigata University, JAPAN

T.461g DETECTION OF DEOXYRIBONUCLEASE USING SITE-SPECIFICALLY METALLIZED DNA ··························· 1652
Takahiro Himuro, Tairi Murakami, Shinobu Sato, Shigeori Takenaka, and Takashi Yasuda
Kyushu Institute of Technology, JAPAN

W.462g FLATTENED FIBER ATR SENSOR ENHANCED BY SILVER NANOPARTICLES FOR CONTINIOUS 
GLUCOSE MONITORING ············································································································································································· 1655
Changyue Sun, Yuzhen Cao, Yanwen Sun, Songlin Yu, Kexin Xu, and Dachao Li
Tianjin University, CHINA

M.463g STUDIES OF BIOSENSOR LOCAL ADSORPTION USING HYDROPHOBIC SURFACE MASKED 
PIEZOELECTRIC MICROELECTROMECHANICAL RESONANT SENSORS ··································································· 1658
Weiwei Cui, Menglun Zhang, Hao Zhang, and Xuexin Duan
Tianjin University, CHINA

T.464g CARBON-INTERDIGITAED-ARRAY-NANOELECTRODE-BASED GLUCOSE SENSOR USING 
REDOX-CYCLING BETWEEN SELECTIVELY MODIFIED AND UNMODIFIED COMB SETS ····························· 1661
Deepti Sharma, Yeongjin Lim, Yunjeong Lee, and Heungjoo Shin
UNIST, KOREA

W.465g DIRECT DETECTION OF ROTAVIRUS USING LABEL-FREE 3D PHOTONIC CRYSTAL BIOSENSOR ········· 1664
Bohee Maeng1, Youngkyu Park2, and Jungyul Park1
1Sogang University, KOREA and 
2Agency for Defense Development, KOREA

M.466g PDMS CANTILEVER INTEGRATED WITH A STRAIN SENSOR FOR CONTRACTION FORCE 
MEASUREMENT OF CARDIOMYOCYTE ·········································································································································· 1667
Dong-Su Kim, Young-Soo Choi, Eung-Sam Kim, and Dong-Weon Lee
Chonnam National University, KOREA



lxv

T.467g DNA BIOSENSOR BY USING MAGNETIC NANOMATERIALS AND SERIAL SIGNAL 
AMPLIFICATION STRATEGY ··································································································································································· 1671
Xu Yu and Si-Yang Zheng
Pennsylvania State University, USA

W.468g SMARTPHONE-BASED RAPID DETECTION OF SALIVARY BIOMARKERS ······························································· 1674
Jong-Min Lim1, Joowon Rhee1, Seoyeon Choi2, Sang-Soo Yea3, Won-Sik Choi4, Sanghyun Baek1, Jungsik Yang2, 
Joonchul Shin2, Jaegeol Cho1, Suntae Jung1, Jinsoo Kim3, Hyo-Il Jung2, and Jeong-Gun Lee1

1Samsung Electronics, KOREA, 
2Yonsei University, KOREA, 
3Asan Pharmaceutical, KOREA, and
4Kredix, KOREA

M.469g DETECTION AND QUANTIFICATION OF ALGINATE MAGNETIC NANOPARTICLES ON 
A SURFACE MODIFIED MAGNETORESISTIVE BIOSENSOR ································································································ 1677
Georgios Kokkinis1, Murad Jamalieh1, Jagan Devtota2, Susana Cardoso3, Hariharan Srikanth2, 
Manh-Huong Phan2, and Ioanna Giouroudi1

1Vienna University of Technology, AUSTRIA, 
2University of South Florida, USA, and 
3INESC Microsistemas e Nanotecnologias, PORTUGAL

Chemical & Electrochemical Sensors

T.470g MICROFLUIDIC FORMATION OF A SEMI-PERMEABLE CELLULOSE MICROTUBE ············································ 1680
Jun Sawayama, Teru Okitsu, and Shoji Takeuchi
The University of Tokyo, JAPAN

W.471g ELECTROCHEMILUMINESCENCE ON DIGITAL MICROFLUIDICS FOR MICRO RNA ANALYSIS ··············· 1683
Mohtashim H. Shamsi1,2, Kihwan Choi3, and Aaron R. Wheeler1

1University of Toronto, CANADA, 
2Southern Illinois University at Carbgondale, USA, 
3Korea Research Institute of Standards and Science, KOREA

M.472g POTENTIOMETRIC IMAGING OF STEM CELLS USING AN LSI-BASED ELECTROCHEMICAL 
CHIP DEVICE WITH 400 MICROELECTRODES ······························································································································ 1686
Yusuke Kanno1, Kosuke Ino1, Chika Sakamoto1, Y. Kumi Inoue1, Masahki Matsudaira1, Atsushi Suda1, 
Ryota Kunikata2, Hiroya Abe1, Hitoshi Shiku1, and Tomokazu Matsue1

1Tohoku University, JAPAN and 
2Japan Aviation Electronics Industry, Ltd., JAPAN

T.473g INTEGRATION OF ALKANE THIOL CHAINS MODIFIED MICRO FABRICATED REFERENCE 
ELECTRODE ENABLES FABRICATION OF MINIATURE MICRO-ELECTRO-FLUIDIC DEVICE 
FOR RAPID MIRNA DETECTION ···························································································································································· 1689
Tanzilur Rahman and Takanori Ichiki
The University of Tokyo, JAPAN

W.474g ELECTROCHEMICAL PROTEIN CLEAVAGE IN A MICROFLUIDIC CELL WITH INTEGRATED 
BORON DOPED DIAMOND ELECTRODES ······································································································································· 1692
Floris T.G. van den Brink1, Tao Zhang2, Liwei Ma1, Mathieu Odijk1, Wouter Olthuis1, Hjalmar P. Permentier2, 
Rainer P.H. Bischoff2, and Albert van den Berg1

1University of Twente, THE NETHERLANDS and 
2University of Groningen, THE NETHERLANDS



lxvi

M.475g MICROFLUIDIC IMPEDANCE CYTOMETRY FOR SPECIES-LEVEL DISCRIMINATION 
OF WATERBORNE PROTOZOA ······························································································································································· 1695
John McGrath1, Carlos Honrado2, Daniel Spencer2, Helen Bridle1, and Hywel Morgan2

1Heriot-Watt University, UK and 
2University of Southampton, UK

W.477g ELECTROCHEMICAL IMAGING USING MOLECULALE CONSUMPTION-BASED SWITCHING 
SYSTEM FOR EVALUATION OF RESPIRATION ACTIVITY OF CELL AGGREGATES ·········································· 1698
Kosuke Ino, Yuta Yamada, Hitoshi Shiku, and Tomokazu Matsue
Tohoku University, JAPAN

M.478g A POLYMERIC MEMS DEVICE USING 3D DIFFUSIVE TITRATION FOR ISOTHERMAL TITRATION 
CALORIMETRY ································································································································································································· 1701
Yuan Jia1, Xiangsong Feng1,2, Hongyuan Jiang2, and Qiao Lin1

1Columbia University, USA and 
2Harbin Institute of Technology, CHINA

T.479g ON-CHIP ELECTROCHEMICAL ASSESSMENT OF CYTOSINE METHYLATION STATUS 
FROM GENOMIC DNA WITH A COMBINED BISULFITE RESTRICTION ANALYSIS ············································· 1704
Ryoji Kurita, Hiroyuki Yanagisawa, Kyoko Yoshioka, Tomoyuki Kamata, Dai Kato, and Osamu Niwa
National Institute of Advanced Industrial Science and Technology, JAPAN

W.480g ENHANCED GOLD-TO-POLYMER ADHESION FOR INTEGRATED ELECTROCHEMICAL 
BIOSENSING ON COST-EFFICIENT LAB-ON-A-CHIP CARTRIDGES ··············································································· 1707
Charles E Nwankire, Anita Venkatanarayanan, Robert J Forster, and Jens Ducree
Dublin City University, IRELAND

T.482g A MULTI-FUNCTIONAL MICROFLUIDIC PLATFORM INTEGRATED WITH DUAL 
CMOS POLYSILICON NANOWIRE SENSOR FOR SIMULTANEOUS HEMOGLOBIN 
AND GLYCATED HEMOGLOBIN DETCTION ································································································································· 1710
Da-Han Kuan, I-Shun Wang, Chih-Ting Lin, and Nien-Tsu Huang
National Taiwan University, TAIWAN

W.483g A HIGHLY PERFORMED NON-ENZYMATIC ELECTROCHEMICAL SENSOR USING HYBRID 
ELECTRODE DECORATED WITH GLUCOSE FUNCTIONILIZED REDUCED GRAPHENE OXIDE 
AND PALLADIUM NANOPARTICLES ················································································································································· 1713
Md. Faruk Hossain and Jae Yeong Park
Kwangwoon University, Korea

M.484g DEVELOPMENT OF MICROPERIODIC ARRAY-BASED ELECTROCHEMICAL SENSOR FOR 
QUANTITATIVE IMMUNOCHROMATOGRAPHY ························································································································ 1716
Wataru Iwasaki, Ramachandra Rao Sathuluri, Osamu Niwa, and Masaya Miyazaki
National Institute of Advanced Industrial Science and Technology, JAPAN

T.485g RAPID DETECTION OF TOXIC ALCOHOLS USING ON-CHIP BIOSENSOR ARRAY IN EMERGENCY 
SETTINGS ·············································································································································································································· 1719
Jungyoup Han, Aniruddha Puntambekar, and Chong H.Ahn
University of Cincinnati, USA

W.486g DESIGN OF A MICROFLUIDIC SYSTEM FOR MEASUREMENT OF OXYGEN CONSUMPTION 
BY TISSUE SLICES ·························································································································································································· 1722
Pieter E. Oomen, Maciej D. Skolimowski, Geny M.M. Groothuis, and Elisabeth Verpoorte
Universeity of Groningen, THE NETHERLANDS



lxvii

M.487g IMPEDANCE BASED MICROPARTICLE COUNTER ON AN INTERDIGITATED ELECTRODE (IDE) 
SURFACE WITH SINGLE-BEAD SENSITIVITY ······························································································································ 1725
Leewoon Jang1, Seonho Jang1, Drago Sticker2, Peter Ertl2, and Jungkyu Jay Kim1

1Texas Tech University, USA and 
2Austria Institute of Technology, AUSTRIA

T.488g A WEARABLE CONTINUOUS GLUCOSE MORNITORING SYSTEM WITH ELECTROCHEMICAL 
SENSOR MODIFIED BY GRAPHENE ···················································································································································· 1728
Zhihua Pu, Haixia Yu, Kexin Xu, and Dachao Li
Tianjin University, CHINA

W.489g ION-STEP METHOD FOR SURFACE POTENTIAL SENSING OF SILICON NANOWIRES ······································· 1731
Songyue Chen, Albert van den Berg, and Jan Eijkel
University of Twente, THE NETHERLANDS

M.490g LOW-COST PORTABLE POLYMER-BASED MICRO ELECTROCHEMICAL SENSOR (PMES) SYSTEM 
FOR RAPID DETECTION OF THE CORDYCEPS SINENSIS ····································································································· 1734
Shenhui Ma1, Kashif Riaz1, Anastasia Maslova1, Bo Gao1, Awadh AlSuhaimi1,5, Kelly Y.C. Lam1, 
Tina T.X. Dong1, Karl W.K. Tsim1, An Ping Zhang2, and Yi-Kuen Lee1

1Hong Kong University of Science and Technology, HONG KONG,
2Xi'an Jiao Tong University, CHINA, and
3Taibah University, SAUDI ARABIA

T.491g FINGERPRINT LIBRARY OF VOLATILE ORGANIC COMPOUNDS BY MONOLAYER 
FUNCTIONALIZED FILM BULK ACOUSTIC RESONATOR ARRAYS ··············································································· 1737
Ye Chang, Ning Tang, Wei Pang, Hao Zhang, Daihua Zhang, and Xuexin Duan
Tianjin University, CHINA

W.492g AN ULTRASENSITIVE MICRO ION SELECTIVE ARRAYS FOR MULTIPLEX HEAVY METAL 
IONS DETECTION ···························································································································································································· 1740
Peng Li1, Rui You1, Gaoshan Jing1, and Tianhong Cui2

1Tsinghua University, CHINA and 
2University of Minnesota, USA

M.493g MICRO CATALYTIC METHANE SENSOR BASED ON INKJET PRINTING TECHNIQUE ······································ 1743
Wenshuai Lu1, Gaoshan Jing1, Xiaomeng Bian1, and Tianhong Cui2

1Tsinghua University, CHINA and 
2University of Minnesota, USA

T.494g FABRICATION AND CHARACTERIZATION OF MICRO DISSOLVED OXYGEN SENSOR WITH 
AUTO-REPLACEABLE MEMBRANE ···················································································································································· 1746
Hyun-jin Lee, Jae-Hyoung Park, and Seung-Ki Lee
Dankook University, KOREA

Mass Spectrometric Detection

W.495g MONOLITHIC INTEGRATED GLASS MICRONOZZLE EMITTERS ON SILICON FOR 
NANO-ELECTROSPRAY IONIZATION MASS SPECTROMETRY ························································································· 1749
Lian Duan, Yifan Liu, and Levent Yobas
Hong Kong University of Science and Technology, HONG KONG



lxviii

M.496g SILICON MICROPILLAR ELECTROSPRAY IONIZATION CHIP PLATFORM FOR BIOMOLECULAR 
ANALYSIS IN AQUEOUS PHASE ···························································································································································· 1752
Saara Hirvonen1, Katriina Lipponen2, Ville Jokinen1, Tiina Sikanen1, Sami Franssila1, Risto Kostiainen2, 
and Tapio Kotiaho2

1Aalto University, FINLAND and 
2University of Helsinki, FINLAND

T.497g ON-CHIP PROTEIN MASS SPECTROMETRY WITH THE PULSE-HEATING IONIZATION SOURCE 
AND THE MINIATURIZED ELECTROSTATIC ION LENS ········································································································· 1755
Kiyotaka Sugiyama, Xi Luo, and Yuzuru Takamura
Japan Advanced Institute of Science and Technology, JAPAN

W.498g FABRICATION OF THIOL-ENE BASED ELECTROPHORESIS CHIPS WITH FULLY INTEGRATED 
ELECTROSPRAY IONIZATION EMITTER BY REPLICATION ······························································································· 1758
Sari Maria Tähkä1, Ashkan Bonabi1, Ville Jokinen2, and Tiina Sikanen1

1University of Helsinki, FINLAND and 
2Aalto University, FINLAND

Micropumps, Valves, and Dispensers

M.499g INTEGRATING HYPER ELASTIC MEMBRANES IN MICROFLUIDIC DEVICES FOR FLUID 
STORAGE AND AUTONOMOUS DELIVERY ··································································································································· 1761
Florian Pineda1, Frédéric Bottausci1, Laurent Malaquin2, and Yves Fouillet1

1CEA, FRANCE and
2LAAS-CNRS, FRANCE

T.500g LOW COST AND HIGHLY INTEGRATED MINIATURE MONOLITHIC LIQUID FLOW CONTROLLING 
SYSTEM IN POLYMER ·················································································································································································· 1764
Jaione Etxebarria1, Javier Berganzo1, Javier Anduaga1, Javier Besteiro1, Monica Brivio2, Han Gardeniers3, 
and Aitor Ezkerra1

1IK4-IKERLAN, SPAIN, 
2MICRONIT MICROFLUIDICS B.V., THE NETHERLANDS, and 
3Mesoscale Chemical Systems (MCS) MESA+ Institute for Nanotechnology, THE NETHERLANDS

W.501g A PROGRAMMABLE ACOUSTOFLUIDIC PUMP POWERED BY OSCILLATING SHARP-EDGES ···················· 1767
Po-Hsun Huang, Nitesh Nama, Zhangming Mao, Peng Li, Yuliang Xie, and Tony Jun Huang
The Pennsylvania State University, USA

T.503g A VALVE-LESS CAPILLARY SYSTEM: A NOVEL APPROACH FOR PASSIVE FLOW 
CONTROL ON CHIP ························································································································································································· 1770
Ahmed Taher1,2, Benjamin Jones1, Paolo Fiorini,1 and Liesbet Lagae1,2

1IMEC v.z.w., BELGIUM and 
2KU Leuven, BELGIUM

W.504g SELF-ORGANIZED 3D BRIDGING OF CARDIOMYOCYTES TOWARD CREATION OF ULTRA 
SMALL CELL-DRIVEN PUMPS INTEGRATED IN MICROSTRUCTURE ·········································································· 1773
Yo Tanaka1, Tadahiro Yamashita2, and Viola Vogel2

1RIKEN, JAPAN and 
2ETH Zurich, SWITZERLAND

M.505g LOW-COST INTEGRATED SCREW-BASED MICROPUMPS FOR THERMOPLASTIC 
MICROFLUIDIC DEVICES ··········································································································································································· 1776
Omid David Rahmanian and Don L. DeVoe
University of Maryland, USA



lxix

Optical Detection

T.506g AN ELECTRICALLY TUNABLE ASYMMETRICAL LIQUID LENS SYSTEM FOR OPTICAL 
COHERENT TOMOGRAPHY ······································································································································································ 1779
Po-Wei Hu1, Fan-Gang Tseng1, Hsien-Lung Ho2, and Rung-Ywan Tsai1,3

1National Tsing Hua University, TAIWAN, 
2Indutrial Technology Research Institute, TAIWAN, and 
3Academia Sinica, TAIWAN

W.507g A FACILE METHOD TO FABRICATE NARROW CHANNEL FOR OPTICAL NANOFIBER SENSING ············· 1782
Lei Zhang1 and Jinxia Mu2

1Zhejiang University, CHINA and 
2China Jiliang University, CHINA

M.508g PORTABLE OPTICAL DEVICE FOR MICROFLUIDIC HEMATOCRIT LEVEL MONITORING ···························· 1785
Dae-Sik Lee1, Byoung Goo Jeon2, Chunhwa Ihm3, Wan-Joong Kim1, and Moon Youn Jung1

1Electronics and Telecommunications Research Institute (ETRI), KOREA
2KAIST, KOREA, and 
3Eulji University, KOREA

T.509g LABEL-FREE DETECTION OF EXTRACELLULAR VESICLES FOR CANCER DIAGNOSIS ································· 1789
Taiga Ajiri1, Takao Yasui2, Akihiko Ishida1, Hirofumi Tani1, Yoshinobu Baba2, and Manabu Tokeshi1,2

1Hokkaido University, JAPAN and 
2Nagoya University, JAPAN

W.510g MULTI-FLUORESCENCE SENSOR PILLARS FOR SIMULTANEOUS CALCIUM AND PH 
AND TEMPERATURE SENSING IN CHIP ··········································································································································· 1792
Hengjun Liu1, Hisataka Maruyama1, Osamu Suzuki2, and Fumihito Arai1

1Nagoya University, JAPAN and 
2Tohoku University, JAPAN

M.511g FABRICATION OF MACH-ZEHNDER WAVEGUIDE BASED THERMAL LENS DETECTION DEVICE 
FOR SENSITIVITY IMPROVEMENT ······················································································································································ 1795
Hiroki Morita, Hisashi Shimizu, Kazuma Mawatari, and Takehiko Kitamori
The University of Tokyo, JAPAN

T.512g YOCTOMOLE NON-LABELED PROTEIN DETECTION IN EXTENDED-NANO CHANNEL BY UV 
EXCITATION DIFFERENTIAL INTERFERENCE CONTRAST THERMAL LENS MICROSCOPY ························ 1798
Naoya Miyawaki, Hisashi Shimizu, Kazuma Mawatari, and Takehiko Kitamori
The University of Tokyo, JAPAN

W.513g NANOPLASMONIC PAPER FOR SEPARATION AND ULTRASENSITIVE DETECTION OF SMALL 
MOLECULES ······································································································································································································· 1801
Hyukjin Jung, Moonseong Park, Minhee Kang, and Ki-Hun Jeong
KAIST, KOREA

M.514g NEAR-INFRARED PLASMONIC ABSORPTION OF THREE-DIMENSION DISK/HOLE CAVITY 
NANOANTENNA FOR HIGH-PERFORMANCE BIOSENSING ································································································ 1804
Jiaorong Fan1, Zhongyuan Li2, Hui Yang2, Pengcheng Ma1, and Wengang Wu1

1Peking University, CHINA and 
2Beijing Institute of Aeronautical Systems Engineering, CHINA



lxx

T.515g INTEGRATION OF AGGLUTINATION ASSAY FOR PROTEIN DETECTION IN MICROFLUIDIC DISC 
USING BLU-RAY OPTICAL PICKUP UNIT AND OPTICAL FLUID SCANNING ·························································· 1807
Rokon Uddin, Robert Burger, Marco Donolato, Jeppe Fock, Michael Creagh, Mikkel Fougt Hansen, 
and Anja Boisen
Technical University of Denmark, DENMARK

W.516g FIRST-GENERATION NARCDISC™:  COST-EFFECTIVE PRINTED MICRODEVICES FOR 
SCREENING OF NARCOTICS AT THE POINT OF INTERDICTION WITH CELL PHONE DETECTION ········· 1810
Shannon T Krauss, Shelby Lipes, and James P. Landers
University of Virginia, USA

M.517g EXCITATION-FLUORESCENT 3D SPECTRAL FLOW CYTOMETER FOR SINGLE-CELL ANALYSIS ··········· 1813
Kei Takenaka and Shigenori Togashi
Hitachi, Ltd., JAPAN

T.518g FLUORESCENCE POLARIZATION IMAGING FOR MULTISAMPLE IMMUNOASSAY ·········································· 1816
Osamu Wakao1, Masatoshi Maeki1, Akihiko Ishida1, Hirofumi Tani1, Akihide Hibara2, and Manabu Tokeshi1

1Hokkaido University, JAPAN and 
2Tokyo Institute of Technology, JAPAN

W.519g GOLD NANOPARTICLE-LADEN MICROGELS WITH SELECTIVE PERMEABILITY FOR SERS 
APPLICATIONS ·································································································································································································· 1819
Dong Jae Kim1, Tae Yoon Jeon1, Youn-Kyoung Baek2, Sung-Gyu Park2, Dong-Ho Kim2, and Shin-Hyun Kim1

1KAIST, KOREA and 
2Korea Institute of Materials Science (KIMS), KOREA

M.520g HIGH PERFORMANCE LABEL-FREE BIOSENSING USING MAGNETIC RESONANCE OF 
DIELECTRIC METASURFACE ·································································································································································· 1822
Sang-Gil Park, Myeong-Su Ahn, Seyoung Kwon, Je-Kyun Park, and Ki-Hun Joeng
KAIST, KOREA

T.521g DEPTH POSITIONING FOR FAST MOVING CELLS IN MICROFLOW CYTOMETRY UTILIZING 
CHROMATIC ABERRATION UNDER A DIASCOPIC ILLUMINAITON SCHEME ······················································· 1825
Shin-Yu Su and Che-Hsin Lin
National Sun Yat-Sen University, TAIWAN

W.522g OPTOFLUIDIC HIGH-THROUGHPUT DETECTION OF MULTI-COLOR FLUORESCENT DROPS ···················· 1828
Minkyu Kim1, Ming Pan1, Ya Gai1, Shuo Pang2, Chao Han3, Changhuei Yang3, and Sindy K.Y. Tang1

1Stanford University, USA, 
2University of Central Florida, USA, and 
3Californica Institute of Technology, USA

M.523g DETECTION OF BACTERIAL METABOLITES THROUGH DYNAMIC ACQUISITION FROM 
SURFACE ENHANCED RAMAN SPECTROSCOPY SUBSTRATES INTEGTRATED IN 
A CENTRIFUGAL MICROFLUIDIC PLATFORM ···························································································································· 1831
Onur Durucan, Lidia Morelli, Robert Burger, Tomas Rindzevicius, and Anja Boisen
Technical University of Denmark, DENMARK

T.524g INJECTION MOULDED MICRO-OPTICS ARRAY FOR QUANTIFICATION OF SURFACE 
BOUND FLUORESCENT MOLECULES IN AIR AND AQUEOUS MEDIA ········································································ 1834
Tran Quang Hung, Yi Sun, Carl Esben Poulsen, Wei Hoe Chin, Anders Wolff, and Dang Duong Bang
Technical University of Denmark, DENMARK



lxxi

W.525g BACKGROUND-FREE OPTICAL DETECTION WITH ALTERNATIVE COMB ELECTRODE ································ 1837
Kotohiro Furukawa1, Mao Fukuyama1,2, and Akihide Hibara1

1Tokyo Institute of Technology, JAPAN and 
2Kyoto Institute of Technology, JAPAN

M.526g INTEGRATION OF SMARTPHONE-BASED ILLUMINATION SENSOR WITH IMMUNOBLOTTING 
TECHNIQUE FOR URINARY TYPE II COLLAGEN (UCTX-II) BIOSENSOR ··································································· 1840
Yoo Min Park, Ka Ram Kim, Yong Duk Han, Cunqiang Zhang, and Hyun C. Yoon
Ajou University, KOREA

T.527g FAST DETECTION OF SINGLE NANOPARTICLES IN A MICROFLUIDIC CHANNEL BY 
A MICROLENS ARRAY IN COMBINATION WITH CONVENTIONAL OPTICAL MICROSCOPE ······················· 1843
Hui Yang, Matteo Cornaglia, and Martin A. M. Gijs
École Polytechnique Fédérale de Lausanne, SWITZERLAND

Others

W.528g ELECTROLYTE/SINGLE CRYSTAL -GA2O3 JUNCTION DIODE SENSOR - ITS ELECTRICAL 
CHARACTERIZATION AND APPLICATION IN PICOMOLAR LEVEL MIRNA DETECTION ······························· 1846
Tanzilur Rahman, Takekazu Masui, and Takanori Ichiki
1The University of Tokyo, JAPAN and 
2Koha Co., Ltd., JAPAN

M.529g ON-CHIP DETECTION OF RADIOACTIVITY VIA SILICON-BASED SENSORS FOR 
THE QUALITY CONTROL TESTING OF RADIOPHARMACEUTICALS ··········································································· 1849
Matthew P. Taggart1, Mark D. Tarn2, Mohammad M. N. Esfahani2, Stephen J. Archibald2, Tom Deakin1,3, 
Nicole Pamme2, and Lee F. Thompson1

1University of Sheffield, UK, 
2University of Hull, UK, and
3LabLogic Systems Ltd., UK

T.530g ELECTROOSMOTIC PUMP BASED ON SEPARATION MEDIA FOR MINIATURIZED LC DEVICE ················· 1852
Toyohiro Naito1, Akihiro Kunisawa1, Shunta Futagami2, Takuya Kubo1, and Koji Otsuka1

1Kyoto University, JAPAN and 
2Vrije Universiteit Brussel, BELGIUM

Physical Sensors

W.531g DIRECTED MAGNETIC MICRO-BALLOONS FOR IN-FLOW SENSING ··········································································· 1855
Niladri Banerjee, Shashank Shekhar Pandey, and Carlos H Mastrangelo
University of Utah, USA

M.532g SCANNING ION CONDUCTANCE MICROSCOPY WITH SIMULTANEOUS FORCE RECORDING ·················· 1858
Livie Dorwling-Carter, Dario Ossola, János Vörös, and Tomaso Zambelli
ETH Zurich, SWITZERLAND

T.533g A MICROCALORIMETRIC PLATFORM FOR STUDYING THE HEAT PRODUCED BY CHEMICAL 
REACTIONS IN MICROLITRE VOLUMES ·········································································································································· 1861
Rima Padovani, Thomas Lehnert, and Martinus Gijs
École Polytechnique Fédérale de Lausanne, SWITZERLAND



lxxii

W.534g ELECTROFLUIDIC PRESSURE SENSOR-EMBEDDED MICROFLUIDIC DEVICE FOR IN-PLANE 
CELL ELASTICITY MEASUREMENT ··················································································································································· 1864
Chien-Han Lin, Yu-An Chen, and Yi-Chung Tung
Academia Sinica, TAIWAN

M.535g MICROFLUIDIC CALORIMETER FOR ABSOLUTE DOSIMETRY ························································································ 1867
Jonghyun Kim and Wonhee Lee
KAIST, KOREA

T.536g PARALLELIZED SYSTEM FOR BIOPOLYMER DEGRADATION STUDIES THROUGH AUTOMATED 
MICRORESONATOR MEASUREMENT IN LIQUID FLOW ······································································································· 1870
Andrea Casci Ceccacci1, Lidia Morelli1, Fillippo Giacomo Bosco1, Robert Burger1, Ching-Hsiu Chen2, 
En-Te Hwu, and Anja Boisen1

1Technical University of Denmark, DENMARK and 
2Academia Sinica, TAIWAN

W.537g A NOVEL FLEXIBLE MICROSENSOR FOR REAL-TIME QUANTIFICATION OF BRAIN EDEMA ··················· 1873
Zhizhen Wu1, Chong H. Ahn1, and Chunyan Li2

1University of Cincinnati, USA and 
2Feinstein Institute for Medical Research, USA

M.538g NORMAL FORCE CHANGE DISTRIBUTIONS ON THE CONTACT AREA DURING THE RESONANT 
VIBRATIONS OF A SESSILE DROPLET UNDER WHITE NOISE EXCITATION ··························································· 1876
Nguyen Thanh-Vinh, Kiyoshi Matsumoto, and Isao Shimoyama
The University of Tokyo, JAPAN

T.539g ON-CHIP MICRO MANOMETER ······························································································································································ 1879
Chia-Hung Dylan Tsai, and Makoto Kaneko
Osaka University, JAPAN

W.540g SILICON NANO TWEEZERS COMBINED TO A MICROFLUIDIC DEVICE FOR MONITORING THE 
MECHANICAL EFFECTS OF METAL CATIONS ON DNA ········································································································ 1882
Yannick Tauran1,2, Mehmet C. Tarhan2, Nicolas Lafitte2, Laurent Jalabert2, Beomjoon Kim2, Hiroyuki Fujita2, 
Anthony W. Coleman1,2, and Dominique Collard2

1University of Lyon, FRANCE and 
2The University of Tokyo, JAPAN

M.541g MASS AND SIZE CHARACTERIZATION OF PARTICLES IN SOLUTION BY MASS CORRELATION 
SPECTROSCOPY ······························································································································································································· 1885
Mario M. Modena and Thomas P. Burg
Max Planck Institute for Biophysical Chemistry, GERMANY

Visualization & Imaging Technologies

T.542g HOW TO GET YOUR 3D MICROPARTICLE POSITION: A GENERAL AND SIMPLE APPROACH ···················· 1888
Rune Barnkob, Christian J. Kähler, and Massimiliano Rossi
Bundeswehr University Munich, GERMANY

W.543g MICROFLUIDIC TEMPERATURE IMAGING BASED ON FLUORESCENT ANISOTROPY ···································· 1891
Takuya Aida, Yuki Kameya, and Masahiro Motosuke
Tokyo University of Science, JAPAN



lxxiii

M.544g SIMULTANEOUS MULTIPOINT MEASUREMENT OF NUCLEATION AND DISSOLUTION ································ 1894
Aoi Akiyama1, Mao Fukuyama1,2, and Akihide Hibara1

1Tokyo Institute of Technology, JAPAN and 
2Kyoto Institute of Technology, JAPAN

T.545g DENSITY-CONTROLLED NANOPHOTONIC GRATING - HIGH UNIFORMITY ILLUMINATION 
FOR ON-CHIP HOLOGRAPHIC IMAGING ········································································································································· 1897
Dries Vercruysse, Vignesh Mukund, Roelof Jansen, Richard Stahl, Xavier Rottenberg, and Liesbet Lagae
IMEC vzw, BELGIUM

W.546g PHOTOPOLYMER MICROFLUIDIC DEVICES FOR INFRARED SPECTRAL 
MICROSCOPY OF LIVE CELLS ································································································································································ 1900
Giovanni Birarda1, Andrea Ravasio2, Mona Suryana2, Sivakumar Maniam2, Hoi-Ying Homan1, 
and Gianluca Grenci2

1Lawrence Berkeley National Laboratory, USA and 
2National University of Singapore, SINGAPORE

Separations, Reactions, and Other MicroTAS Applications
Chemical & Particle Synthesis

M.547h CONTROLLED AND LOCALIZED AU-TTF MICRO- AND NANOWIRES FORMATION 
BY DIFFUSION OF PRECURSORS THROUGH PDMS ·················································································································· 1903
Mario Lenz, Bernhard Sebastian, and Petra Stephanie Dittrich
ETH Zurich, SWITZERLAND

T.548h SYNTHESIS OF PH-SENSITIVE MICROPARTICLES USING FLOW LITHOGRAPHY FOR 
MULTI-MODULATED DRUG DELIVERY ·········································································································································· 1906
Hyeon Ung Kim1, Min Suk Shim2, and Ki Wan Bong1

1Korea University, KOREA and 
2Incheon National University, KOREA

W.549h CRYSTALLIZATION OF PROTEINS BY EMULSIFICATION-INDUCED CONCENTRATION IN 
MICRODROPLETS ···························································································································································································· 1909
Mao Fukuyama1, Aoi Akiyama2, Makoto Harada2, Tetsuo Okada2, and Akihide Hibara2

1Kyoto Institute of Technology, JAPAN and 
2Tokyo Institute of Technology, JAPAN

M.550h SYNTHESIS OF 3-D GRAPHENE MICRO-STRUCTURE BY A MICROFLUIDIC DROPLET CHIP ······················ 1912
Jin Gook Bae, Minsu Park, Dong Ju Han, Sunwoong Bae, Hyun Young Heo, and Tae Seok Seo
KAIST, KOREA

T.551h MOLECULARLY IMPRINTED POLYMER BEADS FABRCIATED BY EMULSION DROPLET 
METHODS FOR ON-CHIP SOLID PHASE EXTRACTION COLUMNS ················································································· 1915
Chung Shih Cheng, You Shih Hong, Hong Chien Chong, and Liou Tong Miin
National Tsing Hua University, TAIWAN

W.552h GENERATION OF 3D MICROPARTICLES IN MICROCHANNELS WITH NON-RECTANGULAR 
CROSS-SECTIONS ···························································································································································································· 1918
Sung Min Nam1, Kibeom Kim2, Ji Seob Bae1, Wook Park2, and Wonhee Lee1

1KAIST, KOREA and 
2Kyung Hee University, KOREA



lxxiv

M.553h COLD FIELD EMISSION IN MICROREACTORS TO PERFORM CHEMICAL REACTIONS ···································· 1921
Mattia Morassutto, Stefan Schlautmann, Roald Tiggelaar, and Han Gardeniers
University of Twente, THE NETHERLANDS

T.554h PRODUCTION OF CARBON NANOTUBE MICROPARTICLES USING MICROFLUIDIC 
DROPLETS IN A NON-EQUILIBRIUM STATE ································································································································· 1924
Sakurako Tomii, Masahiro Mizuno, Masumi Yamada, Yasuhiro Yamada, Masahito Kushida, and Minoru Seki
Chiba University, JAPAN

W.555h PREPARATION OF PLGA POROUS MICROCARRIER BASED ON MICROFLUIDIC DEVICE ····························· 1927
Chul Min Kim, Asad Ullah, and Gyu Man Kim
Kyungpook National University, KOREA

M.556h MICROFLUIDIC SYNTHESIS OF CO3O4@ZIF-9 CORE-SHELL CATALYSTS FOR PRODUCTION OF 
HYDROCARBONS BY FISCHER-TROPSCH PROCESS ··············································································································· 1930
Ki Won Gyak, Guan-Young Jeong, and Dong-Pyo Kim
POSTECH, KOREA

Chromatographic Separations

T.557h SHORT PATH FAST FLOW HYDRODYNAMIC CHROMATOGRAPHY FOR SMALL 
AND LARGE MOLECULES ········································································································································································· 1933
Yuzuru Iwasaki1, Nobuaki Matsuura2, Suzuyo Inoue1, Katsuyoshi Hayashi1, Michiko Seyama2, 
and Hiroshi Koizumi1

1NTT Device Technology Laboratories, JAPAN and 
2NTT Device Innovation Center, JAPAN

W.558h ON-CHIP INTEGRATION OF SOLID-PHASE-EXTRACTION AND SILICON PILLAR ARRAYS 
FOR HIGH EFFICIENT LIQUID CHROMATOGRAPHY ··············································································································· 1936
Kanki Nakanishi1, Kailing Shih1, Takahiro Kanamori2, Dong Hyun Yoon1, Takashi Funatsu2, 
Makoto Tsunoda2, Tetsushi Sekiguchi1, and Shuichi Shoji1

1Waseda University, JAPAN and 
2The University of Tokyo, JAPAN

M.559h MONOLITHIC COLUMN-ON-A-CHIP FOR ULTRA-FAST GAS CHROMATOGRAPHY ··········································· 1939
Joachim Fleury, Didier Thiebaut, and Jerome Vial
ESPCI Paris Tech-CNRS-PSL Research University, FRANCE

T.560h EVALUATION OF COLUMN PERFORMANCE OF MICROFABRICATED 3D STRUCTURES FOR 
LC SEPARATIONS ···························································································································································································· 1942
Makoto Nakamura, Toyohiro Naito, Takuya Kubo, and Koji Otsuka
Kyoto University, JAPAN

W.561h ELECTROCHROMATOGRAPHIC SEPARATION OF PROTEINS IN POLYMAR COATED 
SILICA NANOPARTICLESPACKED MICROCHANNLES ·········································································································· 1945
Narges Shaabani1, Abebaw Jemere2, and Jed Harrison1,2

1University of Alberta, CANADA and 
2National Institute for Nanotechnology-National Research Council, CANADA



lxxv

M.562h DEVELOPMENT OF GRADIENT LIQUID CHROMATOGRAPHY SYSTEM USING 
EXTENDED-NANO CHANNEL ································································································································································· 1948
Hisashi Shimizu1,2, Kento Sakoya1, Adelina Smirnova1,2, Kazuma Mawatari1,2, and Takehiko Kitamori1,2

1The University of Tokyo, JAPAN and 
2JST-CREST, JAPAN

T.563h HIGH EFFICIENT FEMTOLITER REVERSED PHASE CHROMATOGRAPHY IN A 10 MM 
EXTENDED-NANOCHANNEL FOR AMINO ACIDS ANALYSIS ··························································································· 1951
Adelina Smirnova, Hisashi Shimizu, Kazuma Mawatari, and Takehiko Kitamori
The University of Tokyo, JAPAN

Electrophoretic Separations

W.564h ONLINE CONNECTION OF FREE-FLOW ISOTACHOPHORESIS CHIP TO AN ELECTROSPRAY 
IONIZATION MASS-SPECTROMETER ················································································································································· 1954
Jukyung Park1, Andreas Manz1,2, and Rosanne Guijt1

1KIST Europe GmbH, GERMANY and 
2University of Tasmania, AUSTRALIA

M.565h A DEVICE FOR SEPARATING DNA AND RNA IN 250 CELLS IN PREPARATION FOR 
NEXT GENERATION SEQUENCING ····················································································································································· 1957
Gordon D. Hoople1,2, Andrew Richards2, Kun Zhang2, and Albert P. Pisano2

1University of California, Berkeley, USA and
2University of California, San Diego, USA

T.566h MICROFLUIDIC ISOTACHOPHORETIC FLUORESCENCE IN SITU HYBRIDISATION 
OF BACTERIA CELLS ···················································································································································································· 1960
Sui Ching Phung1, Yi Heng Nai2, Mirek Macka1, Rosanne Guijt1, Shane M. Powell1, 
and Michael C. Breadmore1

1University of Tasmania, AUSTRALIA and
2Deakin University, AUSTRALIA

W.567h NANOFLUIDIC TRAP FOR DNA EXTRACTION FROM BIOLOGICAL SAMPLES ······················································ 1963
Aliaa Shallan, Rosanne Guijt, and Michael Breadmore
University of Tasmania, AUSTRALIA

M.568h RAPID IDENTIFICATION OF PATHOGENICITY OF AVIAN INFLUENZA VIRUS UTILIZING 
PORTABLE CGE-SSCP LAB-IN-A-SUITCASE INSTRUMENT ································································································ 1966
Wojciech Kubicki1, Rafal Walczak1, Beata Pajak2, Krzysztof Kucharczyk2, and Jan Dziuban1

1Wroclaw University of Technology, POLAND and 
2BioVectis, POLAND

T.569h WALL-LESS STATIONARY PH BOUNDARY FOR STACKING PROTEINS 
ON A GLASS MICROCHIP ··········································································································································································· 1969
Hong Heng See1,2, Rosanne M. Guijt1, and Michael C. Breadmore1

1University of Tasmania, AUSTRALIA and
2University Teknologi Malaysia, MALAYSIA

W.570h IMPROVING SEPARATION PERFORMANCE OF MICROCHIP ELECTROCHROMATOGRAPHY 
USING PLURONIC F-127 ··············································································································································································· 1972
Karolina Petkovic-Duran1, Huaying Chen1, Tony Swallow1, Geoff Stevens, Yonggang Zhu1,3

1CSIRO Manufacturing Flagship, AUSTRALIA, 
2The University of Melbourne, AUSTRALIA, and 
3Melbourne Centre for Nanofabrication, AUSTRALIA



lxxvi

M.571h DEVELOPMENT OF SEPARAION METHOD USING PRESSURE-DRIVEN FLOW ASSISTED 
MINIATURIZING FREE-FLOW ELECTROPHORESIS ·················································································································· 1975
Hyungkook Jeon, Youngkyu Kim, and Geunbae Lim
POSTECH, KOREA

T.572h HIGHLY STABILIZED COLLOIDAL SELF ASSEMBLED NANOPARTICLE BED IN 
MICRO-CHANNELS FOR HIGH PERFORMANCE SIZE BASED PROTEIN SEPARATION ····································· 1978
Mohammad Alaul Azim1, Abebaw B Jemere2, and D .Jed Harrison1,2

1University of Alberta, CANADA and 
2National Institute for Nanotechnology-NRC, CANADA

W.573h BATTERY-POWERED NONAQUEOUS MICROCHIP ELECTROPHORESIS SYSTEM FOR RAPID 
ANALYSIS OF TAMOXIFEN AND ITS METABOLITES IN HUMAN PLASMA ····························································· 1981
Hong Heng See1,2, Lee Yien Thang2, and Oliver Woodhouse3

1University of Tasmania, AUSTRALIA and 
2University Teknologi Malaysia, MALAYSIA
3eDAQ Pty Ltd., AUSTRALIA

M.574h IMPROVED QUANTIFICATION FOR POINT-OF-CARE CAPILLARY ELECTROPHORESIS 
BY ADDING AN INTERNAL STANDARD TO THE BACKGROUND ELECTROLYTE ·············································· 1984
Allison C.E. Bidulock, Albert van den Berg, and Jan C.T. Eijkel
University of Twente, THE NETHERLANDS

T.575h HIGHLY SENSITIVE ENZYME ACTIVITY ASSAY MICRO DEVICE BASED ON ISOELECTRIC 
FOCUSING USING BIFUNCTIONAL FLUORESCENT SUBSTRATES AND 
REAGENT-RELEASE HYDROGELS ······················································································································································· 1987
Kasumi Sugawara, Kenji Sueyoshi, Tatsuro Endo, and Hideaki Hisamoto
Osaka Prefecture University, JAPAN

Environmental Analysis

W.576h A FUNCTIONALIZED POLYDIMETHYL SILOXANE CHIP FOR SOLVENT-FREE, TEMPERATURE 
ACTUATED SOLID PHASE EXTRACTION ········································································································································ 1990
Sarah Heub1,2, Xueying Mao1, Laurent Barbe1, Daniel Caminada1, and Petra S. Dittrich2

1Centre Suisse d'Electronique et Microtechnique, SWITZERLAND and 
2ETH Zurich, SWITZERLAND

M.577h PHASE SEPARATION METHOD FOR AQUEOUS SAMPLES CONTAINING UNKNOWN RATIO 
OF ORGANIC PHASES ··················································································································································································· 1993
Akihide Hibara1,2, Kohei Miyazaki2, Tatsuhiro Fukuba2, and Teruo Fujii2

1Tokyo Institute of Technology, JAPAN and 
2The University of Tokyo, JAPAN

T.578h MICROSCALE CHAOTIC ADVECTION ENABLES ENHANCED SURFACE ELECTROCHEMISTRY 
IN HYDROTHERMAL PORE ENVIRONMENTS ······························································································································ 1996
Aashish Priye and Victor M Ugaz
Texas A&M University, USA

M.580h GOLD NANOPARTICLES EMBEDDED POLY(DIMETHYLSILOXANE) HERRINGBONE CHIP 
FOR ENRICHMENT AND PHOTOTHERMAL KILLING OF AIRBORNE BACTERIA ················································· 1999
Kirok Kwon, Kyung-A Hyun, and Hyo-Il Jung
Yonsei University, KOREA



lxxvii

T.581h REAL-TIME MOTION ANALYSIS OF EUGLENA CELLS SWIMMING IN A MICROFLUIDIC 
CHIP FOR ENVIRONMENTAL TOXICITY BIOSENSING ·········································································································· 2002
Kazunari Ozasa, June Won, Simon Song, and Mizuo Maeda
RIKEN, JAPAN and 
Hanyang University, KOREA

W.582h FEASIBILITY OF MICROCHIP ELECTROPHORESIS-ELECTROCHEMICAL DETECTION FOR 
ENVIRONMENTAL MONITORING ························································································································································· 2005
Elisa Ollikainen1, Ines Lenic1,2, and Tiina Sikanen1

1University of Helsinki, FINLAND and 
2University of Zagreb, CROATIA

M.583h AFFORDABLE, RAPID, AND POINT-OF-USE WATER MONITORING VIA ELECTROCHEMICAL 
NITRATE SENSORS TOWARDS GLOBAL HEALTH ···················································································································· 2008
Lillian Tatka, Monica De Lazzari, Kristina Howard, and Unyoung Kim
Santa Clara University, USA

T.584h AN AUTOMATED SOLID PHASE EXTRACTION POLYETHER-ETHER-KETONE MICROFLUIDIC 
DEVICE: INFLUENCE OF SORBENT PACKING ····························································································································· 2011
Sarah Heub, Noe Tscharner, Petra S. Dittrich, Stéphane Follonier, and Laurent Barbe
Centre Suisse d'Electronique et Microtechnique, SWITZERLAND and 
ETH Zurich, SWITZERLAND

Fuel Cells

W.585h HIGH VOLTAGE GLUCOSE BIOFUEL CELLS USING ARTIFICIAL LIPID BILAYERS ··········································· 2014
Kan Shoji and Keisuke Morishima
Osaka University, JAPAN

M.586h A LAMINAR FLOW BIOFUEL CELL ARRAY ··································································································································· 2017
Weiyang Yang, Xuejian Wei, and Seokheun Choi
State University of New York at Binghamton, USA

T.587h A HIGH EFFICIENT PHOSPHORIC ACID MICRO FUEL CELL WITH NANO/MICRO 
SYNERGIC COMPOSITE MEMBRANES ·············································································································································· 2020
Cheng-Ping Chang1, Chia-Lien Lu2, and Fan-Gang Tseng1,2

1National Tsing Hua University, TAIWAN and 
2Academia Sinica, TAIWAN

W.588h HIGHLY BENDABLE METAL/POLYDIMETHYLSILOXANE(PDMS) COMPOSITE 
MICRO-ELECTRODES FOR FLEXIBLE PEMFC ······························································································································ 2023
Wei-Jia Lee, Tung-Yuan Lee, Fan-Gang Tseng, Yu-Chuan Su, and Pen-Cheng Wang
National Tsing Hua University, TAIWAN

Microreactors & Micromixers

M.589h A PLUG-AND-PLAY MICROREACTOR SYSTEM EMBEDDED WITH MESHED 
MICROSTRUCTURES AS A CATALYST SUPPORTER AND MIXER ·················································································· 2026
Jin-Oh Kim, Dong-heon Ha, Dong-Hyeon Ko, Do Jin Im, Soo-Young Park, Dong-Woo Cho, and Dong-Pyo Kim
POSTECH, KOREA



lxxviii

T.590h MICROPILLAR-BASED AQUEOUS-ORGANIC CONTINUOUS LIQUID-LIQUID 
EXTRACTION DEVICE ·················································································································································································· 2029
Ya-Yu Chiang, Nikolay Dimov, Marco P.C. Marques, Frank Baganz, and Nicolas Szita
University College London, UK

W.591h LIPOSOME-BASED LIQUID HANDLING FOR BIOCHEMICAL REACTIONS ································································ 2032
Taiji Okano1,2, Hiroaki Suzuki1,2, and Tetsuya Yomo2,3

1Chuo University, JAPAN, 
2ERATO, JST, JAPAN, and
3Osaka University, JAPAN

M.592h DESIGN AND FABRICATION OF A MICRO REACTOR INTEGRATED WITH PH ELECTRODES 
AND MICRO MIXER FOR NANOPHOSPHER SYNTHESIS ······································································································· 2035
Ryohei Komiyama1, Hidetoshi Miyashita1, Hiroshi Okura2, Tadashi Ishigaki1, Tomoaki Kageyama1, 
Koutoku Ohmi1, and Sang-Seok Lee1

1Tottori University, JAPAN and 
2Merck Ltd., JAPAN

T.593h THREE-DIMENSIONAL HEAT TRANSFER ANALYSIS OF A DISPOSABLE, CONTINUOUS-FLOW 
POLYMERASE CHAIN REACTION DEVICE ····································································································································· 2038
Victoria Ragsdale1, Huizhong Li2, Tim Ameel2, and Bruce Kent Gale2

1Sandia National Laboratories, USA and 
2University of Utah, USA

Other Energy / Power Devices

W.594h DEVELOPMENT OF A CORE-SHELL NANOSTRUCTURED PHOTOANODE FOR EFFICIENT WATER 
SPLITTING FOR A LIGHT DRIVEN Μ-FUEL GENERATION DEVICE ··············································································· 2041
Yuriy Pihosh1,2, Jin Uemura1, Kazuma Mawatari1,2, and Takehiko Kitamori1,2

1The University of Tokyo, JAPAN and 
2Japan Science and Technology Agency, JAPAN

M.595h EXTENDED-NANO HEAT PIPE DEVICE FOR NON-ELECTRIC COOLING ···································································· 2044
Chenxi Wang1,2, Yutaka Kazoe1, Yuriy Pihosh1, Kyojiro Morikawa1, Kentaro Kasai1, Kazuma Mawatari1, 
and Takehiko Kitamori1

1The University of Tokyo, JAPAN and 
2Harbin Institute of Technology, CHINA

T.596h CONTINUOUS BIODIESEL SYNTHESIS IN A MICROFLUIDIC MICROSYSTEM ······················································· 2047
Kamil Roszkowski and Seokheun Choi
State University of New York at Binghamton, USA

W.597h A MICROFLUIDIC BIOLOGICAL SOLAR CELL GENERATING HIGH POWER DENSITY ···································· 2050
Xuejian Wei, Weiyang Yang, and Seokheun Choi
State University of New York at Binghamton, USA

M.598h CONTINUOUS-FLOW LIPID EXTRACTION FROM WET ALGAL SUSPENSION USING SWITCHABLE 
SOLVENT IN A MICROFLUIDIC DEVICE ·········································································································································· 2053
Jeong-A Choi, Xiaoge Wu, and Dong-Pyo Kim
POSTECH, KOREA



lxxix

Others

T.599h ON-LINE SINGLE CELL MONITERING USING ELECTROCHEMICAL SENSOR COUPLED WITH 
DROPLET-BASED MICROFLUIDICS ····················································································································································· 2056
Akkapol Suea-Ngam1, Poomrat Rattanarat1, Weena Siangproh2, Kanet Wongravee1, 
Orawon Chailapakul1, and Monpichar Srisa-Art1

1Chulalongkorn University, THAILAND and 
2Srinakharinwirot University, THAILAND

W.600h MICROFLUIDIC SELEX WITH ONE-DIMENSIONAL MICROBEAD ARRAY ································································ 2059
Jui-Hong Weng and Lin-Chi Chen
National Taiwan University, TAIWAN

M.601h SURFACE ACOUSTIC WAVE INDUCED THERMAL LYSIS OF RED BLOOD CELLS IN 
MICROFLUIDIC CHANNEL ········································································································································································ 2062
Xueyong Wei, Lang Nan, and Juan Ren
Xi'an Jiaotong University, CHINA

Particle Separations

T.602h LATTICE-SHAPED DUAL-DEPTH MICROCHANNEL SYSTEMS FOR CONTINUOUS SEPARATION 
OF MICROPARTICLES ··················································································································································································· 2065
Takuma Yanai, Masumi Yamada, Wataru Seko, and Minoru Seki
Chiba University, JAPAN

LATE NEWS POSTER PRESENTATIONS

W.603i ONE-STEP MICROFLUIDIC CHIP FOR CIRCULATING TUMOR CELL ENRICHMENT ·········································· 2068
K. A. Hyun1, T. Y. Lee2, S. I. Kim1, and H. I. Jung1

1Yonsei University, KOREA and
2Chungnam National University, KOREA

M.604i DEVELOPMENT OF A SYSTEM UTILIZING DIELECTROPHORESIS FOR DETECTION AND 
SINGLE-CELL ANALYSIS OF RARE TUMOR CELLS IN PERIPHERAL BLOOD ························································· 2070
T. Mogami, A. Morimoto, K. Iijima, Y. Akiyama, K. Katayama, and T. Futami
Tosoh Corporation, JAPAN

T.605i SIZE-SELECTIVE MICROVESICLE SPEARATION MICROCHIP BASED ON NANOPOROUS 
MEMBRANE FILTER ······················································································································································································ 2072
J. H. Park, A. Karimi, and H. Chun
Korea University, KOREA

W.606i HIGH THROUGHPUT SINGLE PLATELET NANOMECHANICS: LINKS BETWEEN CLINICAL 
BLEEDING AND LOW CONTRACTILE FORCES ··························································································································· 2075
D. R. Myers1,2, Y. Qiu1,2, A. C. Brown2, M. E. Fay2, Y. Sakurai1,2, R. Tran2, J. E. Ciciliano2, B. Ahn1,2, 
R. Mannino2, M. Briones1, S. Bunting1, and W. A. Lam1,2

1Emory University School of Medicine, USA and 
2Georgia Institute of Technology, USA



lxxx

M.607i AGE-ASSOCIATED CHANGES IN ELECTRICAL IMPEDANCE OF SINGLE VASCULAR 
ENDOTHELIAL CELL USING MICRO ELECTRICAL IMPEDANCE SPECTROSCOPY 
WITH HIGH-CAPABILITY OF CELL TRAPPING ···························································································································· 2077
Y. Park, J.-J. Cha, S. Seo, J. Yun, H. W. Kim, C. Park, G. Gang, L. Hun, and J.-H. Lee
GIST, KOREA

T.608i DETECTION OF TRANSPORT ACTIVITY OF CULTURE CELLS USING MICROCHAMBER DEVICE ··········· 2079
M. Tsugane and H. Suzuki
Chuo University, JAPAN

W.609i A MICROFLUIDIC PLATFORM TO STUDY REAL-TIME TUMOUR SPHEROID RESPONSE TO 
CHRONIC/TRANSIENT HYPOXIA ·························································································································································· 2081
Samantha M. Grist, Johathan C. Schmok, S. Soroush Nasseri, Meng-Chi (Andy) Liu, Lukas Chrostowski, 
and Karen C. Cheung
The Universith of British Columbia, CANADA

M.610i A THREE-DIMENSIONAL MICROFLUIDIC DEVICE FOR OOCYTE ZONA-REMOVAL 
AND INCUBATION ·························································································································································································· 2083
Chuan Chang1, Ren-Guei Wu1, Li-Chern Pan2, and Fan-Gang Tseng1,3

1National Tsing Hua University, Taiwan, 
2Taipei Medical University and Hospital, Taiwan, and
3Academia Sinica, Taiwan

T.611i MICROFLUIDIC 4-ORGAN-CHIP TO APPROACH ADME PROFILING ·············································································· 2085
Ilka Maschmeyer1,2, Alexandra K. Lorenz1,2, Anja P. Ramme1,2, Juliane Hübner1, Tobias Hasenberg1,2, 
Kathanrina Schimek1, Roland Lauster1, Uwe Marx1,2

1Technische Universität Berlin, GERMANY and
2TissUse GmbH, GERMANY

W.612i PHARMACOKINETIC PROFILE THAT REDUCES NEPHROTOXICITY OF GENTAMICIN IN 
A PERFUSED KIDNEY-ON-A-CHIP ························································································································································ 2087
Sejoong Kim1,2 and Shuichi Takayama1

1University of Michigan, USA and 
2Seoul National University Bundang Hospital, KOREA

M.613i RAPID IMMUNOHISTOCHEMISTRY MICROFLUIDIC PROTOCOL ALLOWS THE DETECTION 
OF CANCER CELLS AT THE MARGINS OF SURGICAL CUTS ······························································································ 2089
Diego G. Dupouy1,2, Sahar Ghiasikhou1, Ata Tuna Ciflik2, Maryse Fiche3, Laurence de Leval3, 
and Martin A. M. Gijs1

1École Polytechnique Féderale de Lausanne, SWITZERLAND
2Lunaphore Technologies, SWITZERLAND, and
3Institute of Pathology, SWITZERLAND

T.614i THE FLOATING DROPLET ARRAY FOR ULTRAHIGH-THROUGHPUT DROPLET ANALYSIS ························ 2091
Louai Labanieh, Thi Nguyen, Weian Zhao, and Dong-Ku Kang
Univeristy of California, Irvine, USA

W.615i DROPLET TRAJECTORY CONTROL USING REPULSIVE THERMOCAPILLARY EFFECTS IN A 
MICROCHANNEL ····························································································································································································· 2093
J. Won, S. Kang, and S. Song
Hanyang University, KOREA



lxxxi

M.616i ULTRATHIN LIQUID SHEETS ··································································································································································· 2095
D. P. DePonte1, J. D. Koralek1, P. O. Mgbam1, and P. Brůža2

1SLAC National Accelerator Laboratory, USA and
2ELI Beamlines, CZECH REPUBLIC

T.617i GRAVITY-ACTUATED MANIPULATION OF DISCRETE MICRODROPLETS ON SUPERHYDROPHOBIC 
SURFACES FOR FAST SEQUENTIAL ANALYSIS ························································································································· 2097
Pieter E. Oomen1, Jean-Paul S. H. Mulder1, Elisabeth Verpoorte1, and Richard D.Oleschuk2

1University of Groningen, THE NETHERLANDS and
2Queen's University, CANADA

W.618i LOW COST SMARTPHONE CONTROLLED DIGITAL MICROFLUIDIC CHIP IN A 3D-PRINTED 
MODULAR ASSEMBLY WITH REPLACABLE GLASS AND SCREEN PRINTED PAPER CHIPS ························ 2099
M. Yafia, A. Ahmadi, K. Yesilcimen, M. Hoorfar, and H. Najjaran
University of British Columbia, CANADA

M.619i STEREOLITHOGRAPHY TECHNIQUE FOR FABRICATION OF CELL CULTURE 
MICROFLUIDIC DEVICES ··········································································································································································· 2101
S. Sugiura1, T. Fujimoto2, H. Miyamoto2, K. Sumaru1, K. Shin1, F. Yanagawa1, N. Taneichi2, and T. Kanamori1

1National Institute of Advanced Industrial Science and Technology, JAPAN and
2Tokyo Ohka Kogyo Co., Ltd., JAPAN

T.620i A MICROENGINEERED BOYDEN CHAMBER FOR CELL MIGRATION ANALYSIS ················································ 2103
Yahya Hosseini, Sepeedah Soltanian-Zadeh, and Masoud Agah
Virginia Tech, USA

W.621i DIRECT LASER WRITING AS AN ALTERNATIVE TO PHOTOLITHOGRAPHY FOR 
PRECISE FABRICATION OF MICROFLUIDIC COMPONENTS FOR DRUG DELIVERY SYSTEM ···················· 2105
Richa Mishra, T.K.Bhattacharyya, and T.K.Maity
IIT Kharagpur, INDIA

M.622i DRY METHYLENE BLUE DYE STORAGE USING DISSOLVABLE ELECTROSPUN NANO FIBERS 
FOR MALARIAL DETECTION ··································································································································································· 2107
I.J.Micheal1, Sudhakar. R2, GEO.G2, and Yoon-Kyoung Cho1

1UNIST, KOREA and
2SRM University, INDIA

T.623i CARBON NANO MAGNETIC COIL MACHINE DRIVING INSIDE A CELL ····································································· 2110
Kohta Ogawa, Osamu Suekane, and Keisuke Morishima
Osaka University, JAPAN

W.624i MICROFLUIDIC FABRICATION OF MICROFIBER WITH MULTICOMPARTMENTAL 
MICROCHANNELS STRUCTURE ···························································································································································· 2112
Yue Yu and Jianhua Qin
Dalian Institute of Chemical Physics, Chinese Academy of Sciences, CHINA

M.625i LABEL-FREE MILLIMETER-WAVE SENSOR FOR INVESTIGATIONS OF BIOLOGICAL 
MODEL MEMBRANE SYSTEMS ······························································································································································ 2114
A. A. Kim1,2, H. Rodilla1, G. D. M. Jeffries1, J. Vukusi1, J. Stake1, and A. Jesorka1

1Chalmers University of Technology, SWEDEN and
2Karolinska Institutet, SWEDEN



lxxxii

T.626i MICROFLUIDICS WITH ON-LINE MASS SPECTROMETRIC METHODS FOR INVESTIGATION OF 
REACTION MECHANISMS ·········································································································································································· 2116
Sofia M. E. Nilsson1, Ingo Aumüller1, Alexandros Kiriazis1, Gustav Boije af Gennäs1, Markus Haapala1, 
Gianmario Scotti1, Sami Franssila2, Jari Yli-Kauhaluoma1, and Tapio Kotiaho1

1University of Helsinki, FINLAND and
2Aalto University, FINLAND

W.627i MICROVOLUME TUNEABLE DIALYSER FOR MASS SPECTROMETRY ······································································· 2118
P.C. Kalikavunkal and M.R.R. de Planque
University of Southampton, UK

M.628i NANOGAP-RICH PLASMONIC NANOISLANDS BY USING REPEATED SOLID-STATE 
DEWETTING OF THIN GOLD FILMS ···················································································································································· 2120
Minhee Kang, Sang-Gil Park, and Ki-Hun Jeong
KAIST, KOREA

T.629i ONE-TOUCH-ACTIVATED BLOOD MULTIDIAGNOSTIC SYSTEM ··················································································· 2122
C. G. Li, Y. Ma, M. Dangol and H. Jung
Yonsei University, KOREA

W.630i NMR-COMPATIBLE PLATFORM FOR CULTURE OF HUMAN CELLS UNDER 
NORMOXIC CONDITIONS ·········································································································································································· 2124
Marcel Utz, Graeme Finch, Cara Vallance, and Ali Yilmaz
University of Southampton, UK

M.631i MINI-RFID TOWARD IMPLANTABLE CELLULAR SENSORS ······························································································· 2126
X. Hu, W. Li, M. X. Yang, K. Aggarwal, A. S. Y. Poon, and H.-S. P. Wong
Stanford University, USA

T.632i IMPEDANCE SENSING ON YEAST CELLS WITH A TFT SUBSTRATE FROM 
A TFT/LCD PANEL DISPLAY ···································································································································································· 2128
A. Tixier-Mita, S. Ihida, G. A. Cathcart, and H. Toshiyoshi
The University of Tokyo, JAPAN

W.633i MEASUREMENT OF FLUID PRESSURE IN MICROCHANNELS ··························································································· 2130
A. Grundmann1, F. Clavica1, A. Landolt2, M. Barrett3, B. Weber3, D. Obrist1

1University of Bern, SWITZERLAND, 
2ETH Zurich, SWITZERLAND, and 
3University of Zurich, SWITZERLAND

M.634i WIRELESS PRESSURE SENSOR FOR SMART STENT APPLICATION ·············································································· 2132
Jongsung Park1, Awais Mahmood1, Ji-Kwan Kim2, and Dong-Weon Lee1

1Chonnam National University, KOREA and
2Gwangju University, KOREA

T.635i MICROFLUIDIC FORMATION OF CORE-SHELL PARTICLES ······························································································· 2134
Masaya Shimanuki, Yusuke Komazaki, and Toru Torii
The University of Tokyo, JAPAN

W.636i SURFACE BASED FLUIDICS FOR PARTICLE SORTING ·········································································································· 2136
Si-Hoai-Trung Tran, Jason P. Beech, Stefan Holm, Bao Dang Ho, and Jonas O. Tegenfeldt
Lund University, SWEDEN

T.637i DELIVERY OF LIQUID MICRO-VOLUMES INTO TARGETED REGIONS OF THE LUNG ····································· 2138
J. Kim, J. D. O’Neill, N. V. Dorello, M. D. Bacchetta, and G. Vunjak-Novakovic
Columbia University, USA


	MAIN MENU
	Help
	Search
	Print
	Author Index
	Keyword Index
	Table of Contents
	Day 1 - Monday, October 26
	Plenary Presentation 1
	Session 1A1 - Smartphone & Microscope for Diagnostics
	Session 1B1 - Particle & Cell Focusing
	Session 1C1 - Bioinspired Materials
	Session 1A2 - Tissue & Organ on a Chip
	Session 1B2 - Paper-based Assay
	Session 1C2 - Micro-& Nanopores
	Plenary Presentation 2
	Poster Session 1
	Session 1A3 - Single Cell Analysis
	KEYNOTE PRESENTATION 1

	Session 1B3 - Particle & Cell Trapping
	KEYNOTE PRESENTATION 2

	Session 1C3 - Digital Microfluidics
	KEYNOTE PRESENTATION 3


	Day 2 - Tuesday, October 27
	Plenary Presentation 3
	Session 2A1 - Cell Separation & Diagnostics
	Session 2B1 - Cell Culture & Analysis
	Session 2C1 - Fabrication
	Session 2A2 - Droplets: Manipulation
	Session 2B2 - 3D Vascular Structures
	Session 2C2 - Yeast & Worm Analysis
	Poster Session 2
	Session 2A3 - 3D Printing
	KEYNOTE PRESENTATION 4

	Session 2B3 - Drug Screening
	KEYNOTE PRESENTATION 5

	Session 2C3 - Cellular Biophysics
	KEYNOTE PRESENTATION 6


	Day 3 - Wednesday, October 28
	Plenary Presentation 4
	Session 3A1 - Centrifugal Microfluidics
	Session 3B1 - Droplets: Biochemical Analysis
	Session 3C1 - Organisms on Chip
	Session 3A2 - Biomaterials
	Session 3B2 - Cell Mechanics
	Session 3C2 - Photonic Structures
	Plenary Presentation 5
	Poster Session 3
	Session 3A3 - Proteomics
	KEYNOTE PRESENTATION 7

	Session 3B3 - Sensing Technology
	KEYNOTE PRESENTATION 8

	Session 3C3 - Nanofluidics
	KEYNOTE PRESENTATION 9


	Day 4 - Thursday, October 29
	Session 4A1 - Paper Microfluidics
	Session 4B1 - Electroporation
	Session 4C1 - NMR & Raman Spectroscopy
	Session 4A2 - Spheroids on Chip
	Session 4B2 - Bacteria Detection
	Session 4C2 - Nanochannels
	Plenary Presentation 6

	Poster Presentations
	Cell Separation and Analysis
	Cell Capture, Counting, & Sorting
	Circulating Tumor Cells
	Integrative Cell Analysis
	Liposomes/ Vesicles
	Others
	Single Cell Analysis
	Stem Cells

	Cells, Organisms, and Organs on Chip
	Bioinspired, Biomimetic & Biohybrid Devices
	Cell-Culturing & Perfusion (2D & 3D)
	Inter- & Intracellular Signaling, Cell Migration
	Organisms on Chip (C. elegans, Zebrafish, Arabidopsis, etc.)
	Organs on Chip
	Others
	Synthetic Biology

	Diagnostics, Theranostics, and Translational Medicine
	Cancer Research
	Clinical Chemistry
	Drug Development & Delivery
	Neurobiology/ Neuroscience
	Nucleic Acid Analysis (Digital PCR, Next Generation Sequencing)
	Others
	Personalized Medicine & Pharmaceutical Analysis
	Protein Analysis & Characterization (e.g., Proteomics)
	Regenerative Medicine & Tissue Engineering
	Sample Preparation (Whole Blood, Saliva, Cells, Tissue, Food, etc.)

	Fundamentals in Microfluidics and Nanofluidics
	Acoustofluidics
	Droplets & Multiphase Systems
	Electrokinetic Phenomena
	Magnetofluidics (Magnetic Particles & Related Phenomena)
	Modeling/ Numerical Simulation
	Nanofluidic Phenomena (Nanochannels and Nanopores)
	Optofluidics

	Integrated Microfluidic Platforms
	Centrifugal Microfluidics
	Digital Microfluidics on Surfaces
	Electrokinetic Microfluidics
	Large Scale Integration (Massively Parallel and High Throughput Systems)
	Other Microfluidic Platforms
	Others
	Paper Microfluidics
	Passive Microfluidics
	Segmented Flow and Droplet Based Microfluidics in Channels

	Micro- and Nanoengineering
	Bonding, Sealing & Interfacing Technologies
	Microscale Fabrication, Patterning, and Integration
	Nanobiotechnology
	Nanoscale Assembly
	Nanoscale Fabrication, Patterning, and Integration
	Novel, Smart, and Responsive Materials
	Others
	Surface Modification

	Sensors & Actuators, and Detection Technologies
	Biosensors
	Chemical & Electrochemical Sensors
	Mass Spectrometric Detection
	Micropumps, Valves, and Dispensers
	Optical Detection
	Others
	Physical Sensors
	Visualization & Imaging Technologies

	Separations, Reactions, and Other MicroTAS Applications
	Chemical & Particle Synthesis
	Chromatographic Separations
	Electrophoretic Separations
	Environmental Analysis
	Fuel Cells
	Microreactors & Micromixers
	Other Energy / Power Devices
	Others
	Particle Separations


	LATE NEWS POSTER PRESENTATIONS


