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The Multiscale Sensors and Systems 
(MSS) research group specializes in 
the design, fabrication, integration, 
and testing of physically and 
functionally compatible devices 
and components that differ in 
size by thousands or millions of 
times.  With decades of multi-scale 
research and expertise, the MSS 
group is poised to dramatically 
change the face of technology 
across the full range of engineering 
and science applications.

Deployable Systems
The MSS group develops sensors 
that allow real-time monitoring 
and control to ensure system 
stability for applications that 
require feedback at each process 
stage, from the molecular scale 
detection of phenomena to wide 
area measurement.  Currently, a 
major area of research for the MSS 
members is the development of 
distributed sensing for sustainable 
fuel production and utilization.  
To increase the efficiency and 
optimization of energy conversion 
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from biomass, the group is 
developing sensors that will 
support the operation of biofuel 
production plants and ethanol 
engines.  The goal is to detect and 
report feedback at every stage 
of energy use, from the nano-
scale reactions at the moment of 
combustion to the reactions as 
exhaust leaves an automobile.

As part of the Multi-Scale 
Technologies Institute (MuSTI) 
at Michigan Tech, the MSS group 
encourages interdisciplinary 
research and implementation 
of nanotechnologies and 
microtechnologies into deployable 
systems.  With continuing 
projects funded by sources 
including the Department of 
Energy (DOE), the Department of 
Defense (DOD), and NASA, group 
researchers collaborate with 
cross-departmental colleagues on 
projects that include biosensing 
technologies, microfluidics for fuel 
cells, and micro-scale metal-forming.

Bio-Mechanical Systems
The future of multiscale 
sensors and systems 
research, says MSS group 
Director Dr. Craig Friedrich, 
lies in the use of biological 
materials and processes that 
are able to function in non-
biological systems.  

With funding from 
the DOD, the group is 
exploring the possibility 
of lightweight body armor 
constructed with bio-mimetic 
nano-scale materials and structures 
that are able to work at the human 
scale.  When completed, the flexible 
armor will protect soldiers from 
shrapnel and improve battlefield 
mobility.  Also with the support of 
the DOD, MSS group researchers 
are working on a bio-toxin 
sensing system that 
integrates molecular-scale 
sensing with conventional 
microelectronics (see page 20 for 
more information).

ABOUT THE IMAGE:
Pictured is a satellite micro thruster with self-regenerating 
nanotips that was a collaborative effort between the 
Multiscale Sensors and Systems research group and the 
Space Systems research group.  It was designed and 
assembled by Jason Makela, a PhD student in the Ion 
Space Propulsion Lab, with micro-machining support 
from the MSS group. 
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