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Selecting Technical Experts Requires Technical Knowledge 
Selecting an expert can be difficult for someone with little experience with 
science and engineering.  Litigation-related technical investigations can 
involve issues in product and process design methods, and standards and 
regulatory codes that are often, but not exclusively, the providence of 
engineers with the proper licensure.  Some litigation-related cases may be 
fully addressed by assessing design methods, standards, and codes, but 
accidents do not happen and products do not fail because standards and 
codes are not met, rather they happen because the principles underlying 
these codes and standards are violated and these principles come from the 
scientific disciplines that underly the various engineering disciplines.  In this 
case experts on the underlying scientific principles are needed.   
 
Complications Due to Multidisciplinary Issues 
Another challenge to litigators in selecting an expert is that accidents and 
product failures can (and increasingly do) present multidisciplinary issues, 
but this may not be recognized by someone not trained in the sciences.  For 
example, investigation of failures involving advanced (generally non-
metallic) materials - such as composites, ceramics, and plastics - requires 
simultaneous consideration of structural loading relative to the design of the 
material and of the chemistry and processing used to make the material, 
which is a far more demanding situation requiring a different type of expert 
than a typical metallurgical investigation.  This is partly because the 
properties of metals are isotropic (i.e. non-directional) while the properties 
of non-metallic materials can sometimes be designed to be highly 
anisotropic to provide superior performance or to reduce weight.  Also, for 
some advanced materials, their fabrication and installation can be merged 
into a single process, which moves the factory to a home or jobsite and 
places a highly technical chemical process in the hands of untrained workers. 
 
Analytics is Important in Litigation-Related Technical Investigations 
Analytics, which involves data mining and modeling, is likely not thought of 
as part of a litigation-related investigation, but it should be as indicated by 
Virginia Tech’s College of Science having made analytics an overarching 
theme of its graduate degree programs.  Accidents and product/structure 
failures do not happen in a lab under controlled conditions and the watchful 
eye of measurement instrumentation, and although there is often data, it is 
limited in its scope and amount, and limited in its applicability since it is 
often contaminated with uncertainty and unrelated factors.  Also, experts 
are often not involved until well after an incident when the site or 
equipment may no longer exist.  Data mining uses specialized, sophisticated 
software to visualize and identify patterns in the data that is available and 
advanced statistical and artificial intelligence techniques are also used to 
identify relationships and differences in the data and to test their 
significance.  Although data mining is powerful in the insight it can produce, 
it is common for significant gaps to exist in the data.  Modeling addresses 
this issue by using scientific principles and the known properties of materials 
to estimate the data needed to fill the gaps.  These estimates are tested by 
also estimating data that exists.  This approach is extremely powerful, but it 
requires specialized software, experience, and deep training in the 
applicable scientific principles and in data mining and modeling techniques. 

Case Studies 
 
Complex multidisciplinary issues do not 
arise from only newer, advanced 
materials, but also come from seemingly 
simple materials that have been widely 
used. 
 
For example, who would consider chip 
seal an advanced material?  Chip seal is a 
road resurfacing material made by 
spraying a binder, dropping aggregate, 
and rolling.  What could be simpler.  The 
reality is that chip seal moves the asphalt 
plant to the roadway and potentially 
makes the road crew the designer of the 
asphalt mix instead of just the installer of 
it.  The road crew may not appreciate that 
some binders and aggregates are 
incompatible, the adhesion between 
some binders and aggregates can be 
blocked by minute amounts of water, and 
the control of binder temperature and the 
times between spraying the binder, 
dropping the aggregate, and rolling have 
narrow ranges. 
 
As another example, who would consider 
spray foam insulation an advanced 
material?  Spray foam is made by mixing 
the contents of two drums and spraying 
the mix with equipment made for that 
purpose.  What could be simpler?  The 
reality is that spray foam installation 
involves the installers running a complex 
chemical reaction at the worksite.  There 
are various formulations of chemicals, 
some of which may be prone to producing 
significant, long-term residual odors 
under certain installation conditions.  
Other factors that may not be appreciated 
by the installers are that the ambient 
temperature and relative humidity have 
to be within specified ranges and the 
thickness that can be sprayed in one pass 
is limited and exceeding that limitation 
can cause serious problems such as 
residual odor or fire. 
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Dr. John Fildes 
 
Dr. Fildes’ experience for conducting the type of work described above is extensive, spanning his entire career from graduate education to 
the present.  He has a doctorate degree in physical chemistry and the concepts of thermodynamics, underlying combustion and chemical 
reactivity, and of quantum mechanics, underlying the strength of materials and failures, provide the underpinnings of much of chemical, 
mechanical, materials, and electrical engineering.  Statistical analysis, data mining, and modeling the properties of materials and chemical 
systems and making predictions based on those models was central to his Ph.D. Dissertation and was used numerous times in conducting his 
over $27.5 million of funded R&D starting at Borg-Warner’s Corporate Research Center, as Director of Sensors and Controls at IIT Research 
Institute, as the founder and co-director of Northwestern University’s Advanced Composite Materials Intelligent Materials Processing 
Center, and through his Army-funded work in tribology (the science of friction and wear).   
 
He has done extensive research in process control that was funded by the Gas Research Institute, the Army, the Navy, the State of Illinois, 
and the Great Lakes Composites Consortium.  The Gas Research Institute (GRI) used him to help define their research agenda in combustion 
control.  He was an invited workshop panel member for a report on Intelligent Process Control Systems for Materials Heat Treatment 
prepared by the National Materials Advisory Board of the National Research Council (NMAB-457, National Academy Press) and an invited 
speaker on intelligent process control of chemical processes organized by the Defense Advanced Research Agency (DARPA).  He led the 
process control activities for the Great Lakes Composites Consortium involving a team including Grumman, Northrop, and McDonnell 
Douglas.  He was invited to provide a demonstration of intelligent process control to Congress, which he did provide.  His work in materials 
processing and process control was the basis for establishing Northwestern University’s federally funded Advance Composite Materials 
Intelligent Processing Center.   He also has project experience with predicting the properties of numerous materials, sintering ceramics, 
sensors and control methods and systems, semiconductor physics and materials, and innovative ceramic-like armor.  His CV contains 
additional relevant experience. 
 
Although Dr. Fildes does not practice engineering, he has extensive experience with engineering.  He served as a post-doctoral research 
associate in the Department of Chemical Engineering at Virginia Tech and instructed in a course on chemical process control.  He led two 
substantial engineering companies licensed in Illinois as both Professional Engineering and Structural Engineering organizations, and a 
group of 28 scientists and engineers at Northwestern University, which gives him much experience with the conduct, application, and 
principles of engineering.  His oversight of major research labs at Northwestern University, Borg-Warner’s Corporate Research Center, and 
the Illinois Institute of Technology Research Institute gives him broad experience with issues involving chemical and materials safety. 
 
 

Our approach provides: 

 The quickest and best possible 
outcome. 

 A unique opportunity for early 
resolution based on knowing 60% to 
80% of what might ultimately be 
uncovered. 

 Superior technical insight for even 
complex and multidisciplinary 
issues. 

 A reliable basis for expert testimony 
that  meets rules for admissibility 
established by the Supreme Court. 

 A strategic advantage with 
corporate clients since they already 
appreciate that this approach 
improves outcomes and lowers 
costs through use of all existing 
knowledge and elimination of 
duplication. 

Our approach uses information research and analytics early in technically related cases and establishes 
the key MAKE OR BREAK technical issues and everything that is known about them.  This approach 
requires someone who has the extensive experience with both contemporary R&D methods and 
litigation-related expert witness investigations so as to adapt the corporate R&D technical investigation 
process to the unique aspects of litigation expert witness investigations.  Our experience to do this is 
reflected in our process to bring litigators the R&D technical investigation techniques that have 
revolutionized industrial R&D, providing litigators with the better outcomes and lower costs that industry 
has achieved in overcoming similar investigation challenges. 

1. Define the Technical Issues – Inspections, 
insight from litigation parties, and broad literature 
searching are conducted to gather information 
from prior related cases, trade association 
publications, patents, manufacturer’s marketing 
materials and reports, and Internet forums to 
establish the key technical issues. 

2. Use Analytics to Establish What is Known 
About the Technical Issues – The data gathered 
above is analyzed with data mining and modeling 
to adapt the data and fill the gaps that always exist 
in litigation investigations. 

(3) Reliably Define Testing Needed – The data that 
has been collected and analysis that has been done 
ensures that existing knowledge is not recreated, the 
remaining work is properly focused, and all involved 
parties understand the challenges, methods, and 
progress.  

(4) Coordinate, Oversee, and Effectively 
Communicate – This approach ensures that the 
overarching technical concepts are effectively framed 
and communicated, and eases report preparation.  
The results are well supported, clear, and compelling 
even to people not knowledgeable of science and 
engineering. 
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