
Accepted Manuscript

Title: A Wireless Implantable Micropump for Chronic Drug
Infusion Against Cancer

Author: Angelica Cobo Roya Sheybani Heidi Tu Ellis Meng

PII: S0924-4247(16)30001-2
DOI: http://dx.doi.org/doi:10.1016/j.sna.2016.01.001
Reference: SNA 9458

To appear in: Sensors and Actuators A

Received date: 24-7-2015
Revised date: 12-11-2015
Accepted date: 5-1-2016

Please cite this article as: Angelica Cobo, Roya Sheybani, Heidi Tu, Ellis Meng, A
Wireless Implantable Micropump for Chronic Drug Infusion Against Cancer, Sensors
and Actuators: A Physical http://dx.doi.org/10.1016/j.sna.2016.01.001

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.sna.2016.01.001
http://dx.doi.org/10.1016/j.sna.2016.01.001


1 

 

A Wireless Implantable Micropump for Chronic 

Drug Infusion Against Cancer 

Angelica Cobo1, Roya Sheybani1, Heidi Tu1, Ellis Meng1,2,3 

 

1Department of Biomedical Engineering, Viterbi School of Engineering, University of 

Southern California, 1042 Downey Way, DRB-140, Los Angeles, CA 90089-1111, 

USA 

2Department of Electrical Engineering, Viterbi School of Engineering, University of 

Southern California, 3651 Watt Way, VHE-602, Los Angeles, CA 90089-0241, USA 

3Corresponding Author: Ellis Meng 

Phone: (213) 740-6952 

Fax: (213) 821-3897 

E-mail: ellis.meng@usc.edu 

 

 

Research highlights 

 A wireless implantable infusion pump for chronic drug administration against 

cancer 

 Micropumps delivered a single bolus daily for several weeks with L/min 

flow rates  

 Greater separation and misalignment of transmitter and receiver affect 

performance 

 Examined pumping under different pressure, viscosity, and temperature 

conditions  

 Pumps provided consistent and reliable performance in simulated in vivo 

conditions 

 

 

Abstract. We present an implantable micropump with a miniature form factor and completely wireless 

operation that enables chronic drug administration intended for evaluation and development of cancer 

therapies in freely moving small research animals such as rodents. The low power electrolysis actuator 

avoids the need for heavy implantable batteries. The infusion system features a class E inductive 

powering system that provides on-demand activation of the pump as well as remote adjustment of the 

delivery regimen without animal handling. Micropump performance was demonstrated using a model 

anti-cancer application in which daily doses of 30 L were supplied for several weeks with less than 6% 

variation in flow rate within a single pump and less than 8% variation across different pumps. Pumping 

under different back pressure, viscosity, and temperature conditions were investigated; parameters were 
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