PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 23 No. 22

Microfluidics, BioMEMS, and
Medical Microsystems XX

Bonnie L. Gray
Holger Becker
Editors

22-27 January 2022
San Francisco, California, United States

20-24 February 2022
ONLINE

Sponsored and Published by
SPIE

Volume 11955

Proceedings of SPIE, 1605-7422, V. 11955

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

Microfluidics, BioMEMS, and Medical Microsystems XX, edited by Bonnie L. Gray, Holger Becker
Proc. of SPIE Vol. 11955, 1195501 - © 2022 SPIE - 1605-7422 - doi: 10.1117/12.2635640

Proc. of SPIE Vol. 11955 1195501-1



The papers in this volume were part of the technical conference cited on the cover and fitle page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), '"Title of Paper," in Microfluidics, BloMEMS, and Medical Microsystems XX, edited by Bonnie
L. Gray, Holger Becker, Proc. of SPIE 11955, Seven-digit Article CID Number (DD/MM/YYYY); (DOI
URL).

ISSN: 1605-7422
ISSN: 2410-9045 (electronic)

ISBN: 9781510647817
ISBN: 9781510647824 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2022 Society of Photo-Optical Instrumentation Engineers (SPIE).

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of fees. To obtain permission to use and share articles in this volume, visit
Copyright Clearance Center af copyright.com. Other copying for republication, resale, advertising
or promotion, or any form of systematic or multiple reproduction of any material in this book is
prohibited except with permission in writing from the publisher.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.

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

SPIE. Csrary

SPIEDigitallibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the
Proceedings of SPIE at the time of publication. Utilization of CIDs allows articles to be fully citable as
soon as they are published online, and connects the same identifier to all online and print versions
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
= The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscripf.

Proc. of SPIE Vol. 11955 1195501-2



Contents

v Conference Committee

MEDICAL DEVICES |

1195502 WRRIST: a wearable, rapid, and real-time infection screening tool for dual-mode detection of
inflammatory biomarkers in sweat [11955-4]

1195503 Design and characterization of piezoelectric actuators on flexible substrate for non-invasive,
conductive hearing aids [11955-5]

1195504 Squeeze film damping in MEMS loudspeakers: analysis of a clamped-clamped microbeam
[11955-6]
OPTOFLUIDICS |

1195505 A microfluidic mixer and illumination system for a high-throughput optical calorimeter
[11955-8]
OPTOFLUIDICS I

11955 06 Enhanced fluorescent detection of nucleosomes using functionalized magnetic beads on a
digital microfluidic device [11955-26]

11955 07 Advanced optical on-chip analysis of fluid flow for applications in carbon dioxide trapping
[11955-12]
DEVICES

1195508 Development of an integrated microfluidic system for monitoring patient’s immunity [11955-16]
APPLICATIONS

11955 09 A biocompatible 3D printed microfluidic C. elegans analysis device [11955-19]

11955 0A Towards in-flow monitoring of fat content and fluid composition of dairy milk using microfluidic

confocal Raman spectroscopy [11955-20]

Proc. of SPIE Vol. 11955 1195501-3



11955 0B

New joining and automation approaches for multilayer-based manufacturing of complex,
customized microsystems [11955-27]

MANUFACTURING |

11955 0C High-throughput manufacturing of transparent fused silica glass by injection molding and
extrusion [11955-2]

11955 0D Fabrication of platinum microstructures for sensors and lab-on-a-chip devices [11955-3]
MANUFACTURING I

11955 OE High throughput fabrication of robust solid microneedles [11955-10]

Proc. of SPIE Vol. 11955 1195501-4



Conference Committee

Symposium Chairs

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

Program Track Chairs

Tuan Vo-Dinh, Duke University (United States)
Anita Mahadevan-Jansen, Vanderbilt University (United States)

Conference Chairs

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

Conference Co-chair
Bastian E. Rapp. Universitaet Freiburg (Germany)

Conference Program Committee

Hatice Altug, Ecole Polytechnique Fédérale de Lausanne (Switzerland)
Brian W. Anthony, Massachusetts Institute of Technology (United States)
Jaione Tirapan Azpiroz, IBM Research - Brazil (Brazil)
Colin Dalton, University of Calgary (Canada)
Yolanda Fintschenko, FounderTraction (United States)
Albert K. Henning, Aquarian Microsystems (United States)
Yu-Cheng Lin, Natfional Cheng Kung University (Taiwan)
Yuehe Lin, Pacific Northwest National Laboratory (United States)
lan Papautsky, University of lllinois at Chicago (United States)
Thomas Stieglitz, Albert-Ludwigs-Universitaet Freiburg (Germany)
Sindy Kam-Yan Tang, Stanford University (United States)
Hayden K. Taylor, University of California, Berkeley (United States)
Julian Thiele, Leibniz-Institut fUr Polymerforschung Dresden e.V.
(Germany)
Bernhard H. Weigl, Intellectual Ventures Management, LLC
(United States)

Proc. of SPIE Vol. 11955 1195501-5



Proc. of SPIE Vol. 11955 1195501-6



