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Dr. Robert Hower’s doctoral research at the University of Michigan focused on reducing 
the size, improving the manufacturability and reproducibility, and increasing the yield of 
integrated chemical sensors and their packaging. His thesis work includes the fabrication 
of integrated arrays of potentiometric and optical chemical sensors, increasing the 
number of analytes detectable while further improving sensor accuracy and precision. 
Dr. Hower integrated CMOS circuitry into the chemical sensing devices, thereby 
reducing noise from the high impedance signals associated with sensors. Customized 
processes were designed and developed that allow all sensor processing to be 
performed after standard CMOS processing, so that standard CMOS circuits could be 
utilized. Additionally he developed a SOI CMOS process to produce the circuits at the 
University Solid-State electronics Laboratory. 

Work previously performed by others to reduce the size of the sensor dimensions 
resulted in compromised electrochemical performance. Dr. Hower has tuned his abilities 
to address these specific issues. He developed various micro-machining techniques for 
packaging schemes in addition to development of injection-molded packages for 
sensors.  

At Advanced Sensor Technologies, Dr. Hower had several research projects involved 
utilizing specially constructed MEMS sensors and actuators in biological applications. 
First, his research work developed a micro-fluidic system to enhance the capabilities of 
microscopic blood and biological fluid chemical sensing systems. Second, he developed 
an integrated array of sensors to monitor both neuro-chemical and action potentials for 
monitoring neural communication in cell cultures. Third, he developed both transdermal 
sampling and delivery systems to monitor and deliver minute quantities of biological 
fluids for closed loop monitoring of interstitial fluids and delivery of drugs. Finally, 
developed micro-three-dimensional micro-fluidic systems to improve the functionality 
and capabilities of biological chemical sensing systems, utilizing biocompatible 
materials, while maintaining the accuracy of conventional systems. All of these projects 
demonstrated improvement of the biological sensing systems, as well as the design of 
integrated circuitry to: a) reduce environmental noise levels; b) reduce the number of 
interconnecting electronic leads from the sensors, c) improve temporal performance of 
the sensors, and d) reduce the power requirements of the devices. 



Following the breakup of Advanced Sensor Technologies, Dr. Hower began aiding the 
University of Michigan by improving the capabilities for processing in the Michigan Nano-
fabrication Facility (MNF). He currently is aiding researchers in developing new MEMS 
and nano-fabrication processes and characterizing the results. Numed Technologies is a 
newly formed company to allow the continued research and development of new 
medical devices and consulting with other local companies to improve the reproducibility 
and manufacturability of their new medical and MEMS devices. 
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Funded Research Projects 
Funding Agency: MEDC, Type: MLSC Grant, Contract Number: AIBS #1808 
The objective of the Michigan Economic Development Corporation, Michigan Life 
Sciences Corridor project is to develop hardware capable of providing real-time 
electrochemical and electrophysiological recordings from neural tissue utilizing a single 
structure within AST’s proprietary, microscopic, multi-site, neural sensor array. 

Funding Agency: DARPA, Type: SBIR Phase 1 Grant, Contract Number: DAAH01-
00-C-R145  
Funding Agency: DARPA, Type: SBIR Phase 2 Grant, Contract Number: DAAH01-
00-C-R177 
The objective of the DARPA project is to develop a MEMS based micro-fluidic pumping 
and valving system for application in a near real-time monitoring of molecules present in 
interstitial fluid which has been obtained utilizing a transdermal sampling system. 

Funding Agency: DARPA, Type: SBIR Phase 1 Grant, Contract Number: DAAH01-
02-C-R144 
The objective of the DARPA project is to develop a three-dimensional based micro-
fluidic system that is compatible with integrated circuits and sensors, and that is capable 
of packaging the micro-fluidic sensors and actuators on a wafer level. 

Funding Agency: NIH, Type: SBIR Phase 1, Contract Number: 1 R43 ES11684-01 
Funding Agency: NIH, Type: SBIR Phase 2, Contract Number: 2 R44 ES11684-02 
The objective of this project is to monitor minute quantities of an individual’s blood to 
determine if there has been exposure to environmental toxins, and determine if it has 
been a long-term exposure or short-term exposure. 

Funding Agency: DoD, Type: SBIR Phase 1 Grant, Contract Number: DAMD17-
02-C-0103 
The objective of this project is to produce a light-weight chemical sensing device that will 
be capable of monitoring environmental organophosphates from air, water or soil 
samples. 

Funding Agency: NIH, Type: SBIR Phase 1, Contract Number: 1 R43 MH62852-
01A1 
Funding Agency: NIH, Type: SBIR Phase 2, Contract Number: 2 R44MH062852-
02 
The objective of this project was to develop designs for a melatonin-sampling chamber, 
construct a prototype and determine human feasibility for monitoring the melatonin 
transdermally. 

Funding Agency: DoD, Type: SBIR Phase 1 Grant, Contract Number: DAMD17-
03-C-0048 
Funding Agency: DoD, Type: SBIR Phase 2 Contract, Contract Number: DAMD17-
03-C-0048 
The objective of the DOD project is to develop a glucose patch for the monitoring of 
glucose molecules present in interstitial fluid which has been obtained utilizing an 
electroporation sampling system. 



Funding Agency: NSF, Type: SBIR Phase 1, Contract Number: DMI-0320195 
The objective of the Phase 1 NSF project is to develop a closed loop delivery system for 

lithium. 
 


