
PROCEEDINGS OF SPIE 
 

 

Volume 13434 

Proceedings of SPIE 0277-786X, V. 13434 

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

 

Soft Mechatronics and  
Wearable Systems 2025 
 
 
 
Ilkwon Oh 
Woon-Hong Yeo 
Wei Gao 
Editors   

 
 
17–20 March 2025 
Vancouver, B.C., Canada 
 
 
Sponsored and Published by  
SPIE 
                                       
 



The papers in this volume were part of the technical conference cited on the cover and title page. 
Papers were selected and subject to review by the editors and conference program committee. 
Some conference presentations may not be available for publication. Additional papers and 
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org. 
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. The 
publisher is not responsible for the validity of the information or for any outcomes resulting from 
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
Author(s), "Title of Paper," in Soft Mechatronics and Wearable Systems 2025, edited by Ilkwon Oh, 
Woon-Hong Yeo, Wei Gao, Proc. of SPIE 13434, Seven-digit Article CID Number (DD/MM/YYYY);   
(DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510686540 
ISBN: 9781510686557 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2025 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 at copyright.com. Other copying for republication, resale, advertising 
or promotion, or any form of systematic or multiple reproduction of any material in this book is 
prohibited except with permission in writing from the publisher. 
 
Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 

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

 

SPIEDigitalLibrary.org 
 
 
 
Paper Numbering: 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, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 



Contents 

 vii
  

Conference Committee 
 

  
   

MECHANICAL METAMATERIALS AND MECHANICS 
  

13434 01 The effect of vertical vibration waveform on wall friction induced Brazil nut effect       
(Invited Paper) [13434-2] 

  
  

WEARABLE ELECTRONICS I 
  

13434 02 Versatile colloidal material patterning process inspired by transfer printing technique 
[13434-96] 

  
  

DESIGN AND PROCESSING 
  

13434 03 Prediction of thermal runaway of pouch-type lithium-ion battery cell using two-way 
nonlinear mechanical-electrochemical-thermal coupled analysis method (Invited Paper) 
[13434-11] 

  
13434 04 Optimizing specific actuation force of soft composite pneumatic artificial muscles using 

additively manufactured components [13434-13] 
  
  

WEARABLE ELECTRONICS II 
  

13434 05 A novel photoresponsive hydrogel with optoionic properties for soft iontronics            
(Invited Paper) [13434-16] 

  
  

WEARABLE ELECTRONICS III 
  

13434 06 Soft, sensor-embedded cerebral aneurysm benchtop model towards biomechanical 
studies of rupture risks (Invited Paper) [13434-19] 

  
13434 07 A multifunctional conducting fabric for wearable sweat monitoring and tactile interaction 

[13434-23] 
  
  

WEARABLE HAPTICS 
  

13434 08 Soft haptic interface for multidimensional cutaneous feedback in virtual and augmented 
reality [13434-40] 

iii



  
  

WEARABLE ELECTRONICS IV 
  

13434 09 E-tattoos and e-skins bridging humans and robots (Keynote Paper) [13434-42] 

  
13434 0A Streamlining wearable robot personalization with physiological sensors (Invited Paper) 

[13434-43] 
  

13434 0B Polymer-based fiber optic sensor for noninvasive blood pressure monitoring [13434-46] 

  
  

ENERGY DEVICES AND MONITORING 
  

13434 0C A liquid triboelectric series (Invited Paper) [13434-48] 

  
13434 0D Skin pigmentation-independent wearable jaundice monitoring based on dual-path      

light-tissue interaction (Invited Paper) [13434-50] 
  
  

FUNCTIONAL MATERIALS 
  

13434 0E A smart controllable intravesical bladder outlet occlusion device (CIBOO) [13434-54] 

  
13434 0F Novel ultrasonic powering receiver design for implantable biomedical microdevices 

[13434-55] 
  
  

POSTER SESSION 
  

13434 0G Soft elastomeric nanofibers with coaxially embedded liquid metal particles as a 
conductive filler for epidermal electronics [13434-71] 

  
13434 0H Extending feeling past the e-skin surface: adding proximity sensing to a soft capacitive 

force sensor [13434-76] 
  

13434 0I Multilayer soft capacitive sensors: soft vias save space and reduce exposed contacts 
[13434-77] 

  
13434 0J Multifunctional, liquid metal embedded soft materials towards seals with embedded 

electronics for space applications [13434-80] 
  

13434 0K Localized electric-charged polymeric biomaterials enable patternable nerve fiber 
outgrowth in vitro [13434-81] 

  
13434 0L Pulsation-based smart endovascular devices used in cardiac intervention [13434-84] 

  

iv



13434 0M A novel biodegradable microparticle development for the advanced drug delivery in 
angioplasty balloon [13434-85] 

  
13434 0N Design and development of a miniature underwater sensor for real-time monitoring of 

endangered white abalone [13434-86] 
  

13434 0O Advances in GMR nanowire fabrication and future applications [13434-93] 

  
13434 0P Shape optimization of 4D printed structures for stiffness maximization [13434-94] 

  
  

 

v


