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Welcome
Dear Attendees of COMS 2016:
We welcome you at COMS 2016 in Houston on behalf of MANCEF and ASME. MANCEF
is the Micro, Nano, and Emerging Technology Commercialization Education
Foundation, a global association focused on the commercialization of small
technologies. MANCEF premier product is the COMS conference series established in
1994. ASME, the American Society of Mechanical Engineers, is the premier
organization for mechanical engineers in the US with the mission to promote the art,
science & practice of multidisciplinary engineering & allied sciences around the globe.
COMS 2016 is the first joint conference between ASME and MANCEF designed to
bring the latest information on micro and nanotechnology transfer, manufacturing
processes, facilities, infrastructure, investment, applications and markets. Regulatory
issues, social implications, education and workforce development also will be covered.
It is a hands-on, practical meeting to assist you in bringing your products to market,
finding new customers, or the perfect development partner. The strength of COMS is
that it brings together leaders from all over the world and every sector of industry,
from high tech companies, national labs, regional development and government
agencies, investment and consulting groups, market researchers, educators and
students. The common interest of this COMS community is in supporting and
accelerating commercialization activities among established and emerging micro and
nano businesses.
COMS travels around the world since 21 years; it is carried by a global community of
experts in nano and micro technologies and the respective businesses in small-tech.
COMS provides its attendees with an unique opportunity to get to know each other
personally and to expand their professional networks. Traditionally, COMS addresses
issues of actual global interest to our community; this year’s overall conference theme is:
COMMERCIALIZE emerging technologies. CREATE global solutions.
TRANSFORM lives.
Organizing an international COMS conference is a formidable challenge and task,
which requires a highly dedicated team working hard through good times and bad
times over at least one year. We are fortunate that the professional ASME experts and
the MANCEF board members formed a great team that finally led to this conference.
We are grateful for their willingness, enthusiasm and expertise to create this event
in Houston.
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Volker Saile
President of MANCEF

A conference like COMS depends vitally on friends, partners, sponsors and exhibitors.
They are key components in our efforts to accelerate commercialization of nano and
micro products and to develop business strategies. We are very glad and grateful for
their interest and generous support. The final program, in presentations, exhibitions
and posters, is exciting. We thank our speakers in advance for the quality they have
brought into COMS 2016.

Christine Reilley

Finally, we thank you all for attending COMS 2016 and look forward to meeting you
in Houston!

Director, Emerging Technologies,
ASME
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General Information

AUDIOVISUAL EQUIPMENT IN SESSION ROOMS

All technical sessions are equipped with one LCD projector and one screen. Laptops will NOT be provided
in the sessions. Presenters MUST bring their own or arrange in advance to share.

BADGE REQUIRED FOR ADMISSION

All conference attendees must wear the official ASME 2016 COMS badge at all times in order to gain
admission to technical sessions, exhibits and conference receptions. Without a badge, you will NOT be
allowed to attend any conference activities.

CONFERENCE LUNCHES

REGISTRATION
INFORMATION

Location: Second Floor Foyer
Hours:
Sunday, August 28
8:30AM – 6:00PM
Monday, August 29
8:00AM – 4:00PM
Tuesday, August 30
8:00AM – 4:00PM
Wednesday, August 31
8:00AM – 3:00PM

Conference lunches will be held from 12:40 – 1:40 PM on Monday, Tuesday, and Wednesday of the
conference. Please join your fellow attendees for an hour of great conversation, networking, and excellent
presentations.

CONFERENCE REFRESHMENT BREAKS

Two morning breaks and two afternoon breaks will be provided. Please join your fellow attendees for a
few minutes of discussion of the sessions that you attended or catch up on what you may have missed
earlier in the day.

EMERGENCY INFORMATION

In case of an emergency, please call 911. The emergency alerts will be directed to the university police
immediately for response.

EXHIBITS INFORMATION
Location: Lamar Room (2nd floor)
Hours:		

You Are Cordially Invited to
Attend these Special Events

Young Technology
Award Ceremony and
Reception
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Monday, August 29, 10:30AM – 4:00PM
Tuesday, August 30, 10:30AM – 4:00PM

MEMBERSHIP TO ASME (ONE-YEAR FREE)

Monday, August 29
6:45PM–10:00PM
Lamar Room

Registrants who paid the non-member conference registration fees will receive a complimentary one-year
ASME Membership. ASME will automatically activate this complimentary membership for qualified
attendees. Please allow approximately four weeks after the conclusion of the conference for your
membership to become active. Visit www.asme.org/membership for more information about the benefits
of ASME Membership.

Gala Dinner

PRESENTER ATTENDANCE POLICY

Tuesday, August 30
6:45PM–10:00PM
Salon A

According to ASME’s Presenter Attendance Policy, if a paper is not presented at the conference, the paper
will not be published in the official Archival Proceedings, which are registered with the Library of Congress
and are abstracted and indexed. The paper also will not be published in the ASME Digital Collection and
may not be cited as a published paper.

Program At-A-Glance
ASME 2016 COMS Conference Program At-A-Glance
Sunday, August 28
9:00am–6:00pm

Bexar/Travis

Young Technology Award Contest/Boot Camp Pitch Proposals

Boot Camp

6:30pm–8:30pm

Salon C

Poster Session

Poster

6:30pm–8:30pm

Salon C

Opening Reception
Monday, August 29

8:30am–9:20am

Salon A

Toward a Secure and Sustainable Energy Future

Plenary

9:35am–11:00am

Hidalgo

3-1: Exponential Technologies for Energy

Technical

9:35am–11:00am

Navarro

3-2: Energy and Enabling Technologies

Technical

11:00am–11:15am

Lamar

Conference Break

10:30am–4:00pm

Lamar

Exhibits

11:15am–12:40pm

Hidalgo

4-1: Challenges and Opportunities for the IOT(E) in the 21st Century

Technical

11:15am–12:40pm

Navarro

9-1: Technology Transfer Activity

Technical

12:40pm–1:40pm

Salon A

Sustainable Healthcare Solutions

Lunch Presentation

1:40pm–2:15pm

Salon A

A Platform to Digitize Biology Using Sensors that Learn: The SensoDx Story

Plenary

2:15pm–3:40pm

Hidalgo

9-2: Funding Emerging Technologies for Abundance

Technical

2:15pm–3:40pm

Navarro

10-1: Developing Skills for the 21 Century

Technical

3:40pm–4:00pm

Lamar

Conference Break

6:45pm–10:00pm

Lamar

Young Technology Award Ceremony and Reception

st

Tuesday, August 30
8:30am–9:20am

Salon A

TSensors (Trillion Sensors): Foundation for the Next Decade Economy

Plenary

9:35am–11:00am

Hidalgo

5-1: Biomems Diagnostic Pathway Part 1: Oral Cancer Commercialization Example

Technical

9:35am–11:00am

Navarro

5-2: Emerging Technology, Pharmaceuticals and Diagnostics

Technical

11:00am–11:15am

Lamar

Conference Break

10:30am–4:00pm

Lamar

Exhibits

11:15am–12:40pm

Hidalgo

5-3: Unobtrusive Health Monitoring

Technical

11:15am–12:40pm

Navarro

5-4: Biomems Diagnostic Part 2: Mobile Health Commercialization Pathway

Technical

12:40pm–1:40pm

Salon A

Lunch and Presentation by Hong Seng Chen

Lunch Presentation

1:40pm–2:15pm

Salon A

Pumps and Pipes, “The Other Guys’s Toolkit”: What Can We Learn From Other Industries

Plenary

2:15pm–3:40pm

Hidalgo

6-1: 3D Printing, Born Qualified and Additive Manufacturing

Technical

2:15pm–3:40pm

Navarro

7-1: Commercializing Emerging Technologies

Technical

3:40pm–4:00pm

Lamar

Conference Break

6:45pm–10:00pm

Salon A

Conference Gala Dinner

8:30am–9:20am

Salon A

An Overview of the UK Innovate and the EU Horizon 2020 Programmes

Plenary

9:35am–11:00am

Hidalgo

8-1: Social Entrepreneurship and Technology Innovation

Technical

9:35am–11:00am

Navarro

5-5: Building Innovative Medical Device Companies

Technical

11:00am–11:15am

Lamar

Conference Break

11:15am–12:40pm

Hidalgo

5-6: Biomems Diagnostic Part 3: Problems in Moving Medical Emerging Technologies to
Market

Technical

11:15am–12:40pm

Navarro

6-2: Systemization

Technical

12:40pm–1:40pm

Salon A

T-Sensor Systems

Lunch Presentation

1:40pm–2:15pm

Salon A

microTEC SW – The Micrsystems Cluster in Germany

Plenary

2:15pm–3:40pm

Hidalgo

4-2: Exponential Materials for the Environment

Technical

2:15pm–3:40pm

Navarro

4-3: Advances in Small Technology Platforms

Technical

4:00pm–4:30pm

Salon A

Closing Remarks

Wednesday, August 31
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Technical Program Sunday
SUNDAY, AUGUST 28
TRACK 2 YOUNG TECHNOLOGY AWARD CONTEST/BOOT CAMP
PITCH PROPOSALS
Track Organizer: Steven Walsh, University of New Mexico, Albuquerque,
NM, United States

2-1
BOOT CAMP
Bexar/Travis

9:00am - 6:00pm

Session Organizer: Steven Walsh, University of New Mexico, Albuquerque,
NM, United States

concentrator with 50 foot oxygen tubing attached to deliver oxygen to the
person via a nasal oxygen cannula. Persons using home oxygen get
frustrated and fearful from tripping and getting their feet tangled in the
tubing. Some oxygen users, or their loved ones have even fallen and
sustained injuries due to tripping on the tubing. Typically, the user carries
the tubing in one hand, pulling or yanking it to untangle the curled tubing
while carefully walking to prevent tripping on the excess tubing. This has
been a chronic complaint voiced by persons on continuous oxygen
therapy. Often, in the process of tripping, individuals inadvertently
disconnect the oxygen tubing from the concentrator. In addition to
mobility and oxygen deprivation concerns, general stability is compromised by having to manage the tubing manually. Persons who require the
use of walkers or wheel chairs must also address not rolling over the
oxygen tubing and stopping oxygen flow. One in three people over the
age of 65 fall each year, and oxygen tubing only increases the risk of a fall.

TUBE-B-GONE
Technical Presentation. COMS2016-1337
Stephen Lueckenhoff, Inspyrd Product Corporation, Albuquerque, NM,
United States

PRODUCT DESCRIPTION
TUBE-B-GONE is a remote controlled oxygen tubing retrieval system.
This system is comprised of a compact central unit, which connects to the
oxygen concentrator and contains a microprocessor to initiate a low
torque, electric motor spool assembly to retrieve the 75 feet of oxygen
tubing. Persons operate the unit through the use of a small 2 button
remote control transmitter. The TUBE-B-GONE unit provides three modes
of tubing retrieval to address the needs of the user. SHORT RETRIEVAL,
which retracts 2 feet of tubing with each depression of the A button. This
is useful when users are walking. LONG RETRIEVAL, which retracts 10 feet
of tubing with each depression of the B button. This function is useful to
rapidly retrieve long excessive lengths of tubing. The third mode of
operation is DELAYED RETRIEVAL, which allows a 5 second delay after
depression of the short or long retrieval button. This is beneficial for
persons using walkers or wheel chairs, allowing them time to return their
hand to the mobility device, prior to retrieval mode being initiated.
Multiple safety features have been incorporated in the design and function
of the unit to prevent accidental multiple retrievals, internal tubing
disconnects and the generation of excessive pulling torque that can be
transmitted to the user. Spool design results in the tubing lying flat on the
floor without curls, providing reduced incidents of tubing tangling and user
tripping.

COMPETITION
Portable Oxygen Concentrators: Priced from $2,000.00 to $5,000.00:
Generally purchase only, not rented; often, cost prohibitive.
Oxy-Reel Price $399.00. This unit retracts tubing while the button is
continuously depressed. It can generate high torque pressure resulting in
accidental removal of the users nasal cannula. Only accommodates 50
feet of tubing. Does not prevent internal tubing disconnect. No delay
retrieval function.
Two other products exist that require permanent ceiling or wall installation.
Very cumbersome to operate. Price $465.00

TARGET CUSTOMERS / DISTRIBUTION
Currently there are an estimated 1.5 to 2 million people using supplemental oxygen in the U.S., according to the UCSF Medical Center. More than
12 million Americans have been diagnosed with COPD, and degenerative
lung diseases. The potential for international marketing also exists. The
target market includes sales and rentals to family care givers, oxygen
users, and extended care facilities. Distribution is achieved through
online sales and durable medical equipment providers. This product will
be submitted for VA, Medicare and third party payment, once FDA
approval has been obtained.

TOPIC AREAS OF INTEREST:
Create your current value proposition

TUBE-B-GONE

Price $649.00

CONSUMER NEED / PROBLEM IT SOLVES
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Persons suffering from chronic obstructive lung disease (COPD), emphysema, asthma, heart disease (CHF) and cancer often require home oxygen
therapy. Individuals with these diagnoses generally require continuous
oxygen administration. Home oxygen users are supplied with an oxygen

Sunday Technical Program
HT Micro

Clear Flight Solutions Inc.

Technical Presentation. COMS2016-1343

Technical Presentation. COMS2016-1344

Todd Christenson, HT MicroAnalytical, Inc., Albuquerque, NM, United States

Nico Nijenhuis, Clear Flight Solutions, Enschede, Netherlands

HISTORY

Clear Flight Solutions offers unique and effective ways for bird control.
Birds are beautiful creatures. However, if you work in aviation, waste
management, harbours or agriculture, you will be aware that birds can be
a very tough problem to deal with. Birds are not only a nuisance, they can
also be a serious safety threat in aviation. We provide products and
services

HT Micro is a leading manufacturer of ultra miniature switches, sensors,
and precision components serving both the commercial and military
markets. Started in 2003 as a prototype operation, the Company has
grown into a leader of manufacturing packaged devices and precision
mechanisms. In 2013 HT built a state of the art high volume, production
manufacturing fab that specializes in metal based devices. HT’s technology can be found in a variety of applications ranging from the transmission
of high frequency mobile wireless data, to sensing motion without contact,
to analyzing g-force signatures.

TECHNOLOGY
We do “MEMS with Metal!” HT’s technology platform integrates traditional
integrated circuit and precision machining processes into a micro
fabricated manufacturing methodology called high aspect ratio manufacturing (HARM). The manufacturing process employs unique materials and
molding approaches to design structures which transform traditional
electronic products. Devices are produced on wafers with parallel (batch)
processing, which ensures high volume and quality. The applications for
HT’s products range from medical devices, munition fuzing applications,
and mobile technology infrastructure. HT’s processes provide the ability to
maintain tolerances at small dimensions with engineered materials that are
reliable in extreme environments.

PRODUCTS
HT’s core product offering consists of inertial and magnetic switches and
precision connectors. Each of HT’s products has revolutionized existing
devices by reducing their form factor by at least 10 times. All products are
batch microfabricated using metal instead of semiconductor materials. HT
uses such metals, to form ultra high aspect ratio features within integrated
hermetic packages, to provide high reliability operation of a number of
microelectromechanical devices even within harsh sensing environments.
All of HT’s products share a similar vision.

AREAS OF INTEREST
We are interested in questions 4 & 5
1) Understanding profitability with radical and incremental innovation

Clear Flight Solutions works with two kinds of products: drones and
Robirds. Our Robirds are a unique innovation, we’ve developed them
ourselves and they’re not for sale. We work with a fleet of different kind of
drones, which we equip according to the needs of our customers. Each
project is different, and requires a custom approach. If necessary we
combine our Robirds or drones with other technologies, like lasers,
infrared or acoustic devices. We provide services and have targeted 4
areas:

AGRICULTURE
In agriculture it is extremely difficult to successfully chase off the birds and
to prevent them from returning. Besides: completely static measures such
as scarecrows actually attract birds, since birds learn to associate the
immobile dummy with food: food without repercussions. Clear flight
solutions Robirds offer a relief in many of these situations. During the
nesting period, wading birds can be kept from nesting in fields; during
sowing, the Robirds can keep birds at bay; in orchards the Robirds can be
used to protect fruit as it ripens. If produce threatened by birds and are
you looking for a highly efficient, sustainable and animal friendly way to
solve the problem and reduce the damages? Contact Clear flight solutions
so we can craft a custom program to chase and keep the birds away.

AIRPORTS
Bird strikes happen regularly, and the problems are increasing due to
growing bird populations, faster and quieter airplanes, and a growing
number of flights worldwide. The surroundings of airports are another
factor: these are often close to water or surrounded by agricultural fields.
Our Robirds offer unique possibilities at airports. The most important one:
the ability to exert influence beyond the fences of the airport. Since the
Robirds influence the eco-system in a wide area, they become the first line
of defence in diminishing the presence of birds. When Robirds are
operated inside and outside the fences of the airport, this can increase the
effects. Birds will eventually learn to avoid the area as much as possible,
giving the Robirds a unique preventive effect.

a. Both provide value great potential but need differing techniques
2) Create your current value proposition
a. Recognizing the technological, market or transactional

HARBOURS
Harbours are incredibly attractive places for birds. Not only are harbours
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great resting places after a long flight, birds also use the area for nesting
and foraging. A lot of goods are stored in the open air during trans-shipment or trans-loading and if a bird decides to nest on top of a shipment,
law dictates that the shipment is not allowed to be moved until after the
bird is done nesting. This way nesting birds can delay a shipment greatly
and add a lot of extra costs. Apart from problems with nesting, bird
droppings can also damage goods, and the loud and aggressive birds can
be a nuisance for people working in the harbour.

WASTE MANAGEMENT
Landfills and waste management sites offer birds a never-ending supply of
food. These birds can become a considerable nuisance because of their
noise and occasionally aggressive behaviour towards people. Sometimes
the number of birds gets so large that working becomes nearly impossible, and birds pick up and move waste just to drop it anywhere they like. In
addition to this, bird droppings damage cars and buildings, and can
spread dangerous diseases. Finally, eating waste can be dangerous for
these birds, as their bodies cannot digest plastics and other materials
commonly found at landfills. These sites are highly suitable for our
Robo-birds because of the low-risk profile: An open terrain and hardly any
people around.

TARGET CUSTOMERS AND POTENTIAL DISTRIBUTION CHANNELS:
The target customer is defined by the device’s primary purpose, which
would be applicable to three types of target groups: sports enthusiasts,
beach resort facilities lodgers, and people who live close to large bodies of
water such as California, Texas, and Florida. When talking about sports
enthusiasts, these include those who wish to get the most out of whatever
sport they play and wish to change their game in a unique way. Every sport
has a certain nature in which it generates excitement to both the player and
the audience. The idea of playing on top of water generates an interesting
dynamic where the level of excitement can increase to new heights,
producing newer, better ways to play the sports, and even possibly new
sports in general. This can include but is not limited to Football, Baseball,
Ultimate Frisbee, Ultimate Football, Lacrosse, and even lesser known
sports such as Cricket or Spikeball/Roundnet. As for the beach resorts and
water parks, this could work as a rental service for the device similar to how
jet skis work. As for everyday recreational use, this would be used for those
who wish to try something new or different that has not been before. When
it comes to potential distribution channels, this would include most sporting
goods stores such as Academy, Sports Authority, Dick’s Sporting Goods, or
even retail stores such as Walmart or Target.

TEAM QUALIFICATIONS:

OUR MARKET CHANNEL
We seek to meet the needs of these multi billion dollars problems with a
Disruptive technology based service product.

TOPICS OF INTEREST
We are interested in focusing our bootcamp experience on topics 4 and 5

Buoyant Shoes: Aqua Striders
Technical Presentation. COMS2016-1338
Adrian Rodriguez, Texas A&M University-Kingsville, Friendswood, TX, United States, Abdullah Weiss, Texas A&M University-Kingsville, Kingsville, TX,
United States, Rolando Morin, Texas A&M University-Kingsville, Houston,
TX, United States, Diego Adame, Uriel Gonzalez, Texas A&M University-Kingsville, Kingsville, TX, United States

Presenter: Adrian Rodriguez

INTRODUCTION:
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The product in development, Aqua Striders, consists of a pair of shoes
allowing users to seamlessly walk on water. The product is mainly for
recreational use, but it can be used in a wide array of applications
including but not limited to transportation and ocean engineering
operations.

The team consists of a small group of well-rounded students whose talents,
merits, and self-motivation pushes them to achieve and accomplish noteworthy endeavors. This enables them to accumulate a great set of skills relevant
to any project or industry. These individuals are leaders in several student
organizations on campus including but not limited to the American Society of
Mechanical Engineers (ASME), Alpha Lambda Delta Honors Society, Robotics
Club, American Nuclear Society (ANS), Golden Key International Honour
Society, and much more. Their achievements do not stop there, these individuals have taken internships for companies, and participated in several
conferences around the nation. These include internships from Touchberry
Inc. where they created apps for iOS that allowed users to read their heart rate
with a simple finger scan. As for the conferences, they presented valuable,
cutting edge research in several professional conferences such as the ANS
Annual Meeting. Thanks to their successful experiences, their contribution to
this project will enable them to achieve great results.

COMPETITIVE ENVIRONMENT:
In almost any market there exists competition in some way, shape, or form.
However, this device is so different from anything else in the current
market that its competition is almost nonexistent. The product would hold
a monopoly on the market unlike many other products. If any competition
exists, it would be with other aquatic vehicles such pontoon boats, water
skis, and water jets but even this type of competition would be a stretch as
they do not directly correlate with the product.

VALUE PROPOSITION:
Our mission is to create “Tomorrow’s Innovation“. What it entails in its brief

Sunday Technical Program
statement is an understanding that such technology can revolutionize the
market with something never seen before. It would take technology down
a path that could introduce new technological advances for the future. It
would make strides to accomplish this task to revolutionize tomorrow.

Sigma Medical Group
Technical Presentation. COMS2016-1352
Robert Sachs, TEAM Technologies, Inc., Albuquerque, NM, United States

Sigma Medical Technologies, LLC was founded in February 2015. The 5
person company developed and patented a technology that simplifies
ozone generation equipment. The original application was intended to be
for medical facility decontamination from Bacteria viruses focus in on the
Ebola virus issues pointed out by the CNC. The company has pivoted to a
new application. A new direction for application is with water treatment.
Ozonation has been used in water treatment for roughly the last 100 years,
modernized within the last 20 years, and now has new potential through
drastic improvements made possible by Sigma Medical Technology’s
patented technology. Our technology produces Ozone vastly cheaper
and safer. We have improved efficiency three times that of existing ozone
generators that use the corona discharge method. This new technology
eliminates the need for two sub-systems that require additional electrical
power input and machinery space.
Our new technology provides a low cost, efficient, and environmentally
friendly option for generating ozone. The company wants to introduce this
patented technology into one of the specific industries related to water
treatment on a medium to large size operations scale. Water treatment is
a general term that is comprised of a few different markets. The drinking
water supply market is the context of our analysis. Other markets for
further research are wastewater treatment, agricultural irrigation,
agricultural processing, and industrial water treatment.

THE MARKET
For an analysis of the large-scale water treatment market, we employ
the Technology Market Matrix (TMM) in order to compare Sigma to its
competitors. TMM allows us to see where each company or subsidiary
is with ‘technology’ on one axis and ‘market’ on the other. This tool is
utilized to place each company on the graph according to where they
are all currently at, we want to know how Sigma compares at its point of
entry, which is in 2015. Ozonation is a well-established process with
technology that dates back to 1886 and has significant barriers to entry.
The Netherlands were the first to use ozone to disinfect and purify their
drinking water in 1891 with the French following in 1906. Although the
knowledge of possible applications of Ozone and technology to
implement these on a large scale have been around for some time,
ozonation has not taken off the way one might think it would. Despite
its technological superiority over chlorination, there are few companies
that have brands established more than 20 years ago in large-scale
water treatment.

In the graphic below, we have compared Sigma to various large companies in the global market of large-scale water treatment.

Table 1 - Technology Market Matrix - Large Scale Water Treatment
Ozonation
The ozonation market unique do to the fact that the ability to produce
ozone and knowledge of its disinfecting properties has been around for
some time, yet people have resisted adopting this highly efficient method
of treating water. One barrier is the high up-front cost of the replacement
of an entire water treatment system, and the purchase and installation of a
new unit. However, sources cite increasing industrialization around the
globe and increased problems with water sanitation that has driven many
to turn to the ozonation market for solutions.
While the market is not eager to accept ozonators, ozone technology
markets are projected to grow at a compound annual growth rate of 8.1%
between 2014 and 2020. Governments have increased spending on the
replacement costs of their current water treatment facilities and a large
number have already initiated ozonation or plan to integrate ozonation into
those facilities. The demand for ozonation in the large-scale treatment
sector has been increasing in recent years in response to sophisticated
science around creating and controlling ozone without harmful effects. In
general, there is movement away from the use of chemicals such as
chlorine as societies learn of the superior disinfection rate of ozonation. In
addition, there is a generally lax regulatory environment for ozone
generators currently, which means less of a barrier to entry for a small
company such as Sigma.
As seen in the graphic above, Ozonia (a subsidiary of Degremont) and
BiOzone Corporation were each established in the 1990?s and have
grown into market leaders today. They were able to enter the market
early, perhaps based on their ability to convince their customers of the
advantages of using ozonated water by dispelling myths or misunderstandings around the technology. For example, chlorinating water causes
certain disinfection by-products that are carcinogenic but due to budget
constraints these by-products were never properly regulated.

AREAS OF INTEREST
1) Create your current value proposition
a. Recognizing the technological, market or transactional opportunity
2) Operational and the question of a portfolio entrepreneur
a. Firm and Industrial Value chain issues (Open Innovations) and firm
innovation process
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Facility Facts

WHAT WE WANT TO LEARN

Technical Presentation. COMS2016-1356

1) Operational and the question of a portfolio entrepreneur

Jason Strauss, Facility Facts, Albuquerque, NM, United States

Facility Facts is a decision-making software tool for effective facility
incident and crisis management. Facility Facts, is tailored to each facility
type and assists in mitigation of crises and everyday incident risk inherent
to facilities safety, infrastructure and personnel. Unlike other software
solutions, Facility Facts, a patent pending software, easily captures facility
data from a variety of sources including institutional knowledge residing in
key facility personnel. This software increases operational efficiency and
with it’s implementation, personnel internal to the facility and those
external, for example “first-responders,” can now access facility information in time of need.
Facility Facts provides a process that integrates its three pillars: institutional knowledge, emergency management and operational efficiency by
providing users with a smarter, faster solution to facilities and crisis
management. Complex information is compiled, distilled and made
available via Facility Facts, a user-friendly software tool customized for
each client and facility. This tool provides a unique intelligence center for
each facility in your entire portfolio, meaning it provides critical information
needed to cope in a crisis or a day-to-day situation. Facility Facts acts as a
bridge to expertise and delivers what you need, when you need it, and
where you need it.
Facility Facts scenarios describe situations in which the use of Facility
Facts tool would have helped in preventing and mitigating damages.
These scenarios range from a flood in a building to working with newly
hired employees. Please stay connected as we will be continuously
updating and adding new scenarios.
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a. Firm and Industrial Value chain issues (Open Innovations) and firm
innovation process
2) Create your current value proposition
a. recognizing the technological, market or transactional opportunity
b. or a combination of above
3) How to manage value creation versus cash flow
a. Marketing a company versus marketing a product.

Real Time Solutions
Technical Presentation. COMS2016-1363
Steve Schroeder, Real Time Solutions, Inc., Albuquerque, NM, United States

CORPORATE
For commercial, government, and non-profit organizations, RealSites offer
the best web design and development experience in New Mexico,
blending high-end design with RTS’ robust and flexible CMS, RealContent.
From a collaborative design process between designers and customers,
to a power-house of technology with the capacity for custom-built
modules, RealSites are built to grow with your organization. The company
has a history of web design, automation and customization particularly in
New Mexico

Time is always of the essence during an incident or crisis. Facility Facts
provides decision makers with the appropriate data, information and
knowledge required to make good and timely decisions. Facility Facts
overcomes traditional facility software interaction issues with its easy to
use user interface. The use of the Facility Facts software limits the costs
and damages traditionally incurred by a facility during crises and incidents.
The system is efficient, robust and functions even in the event when there
is no Internet or cellphone coverage. Here are some of the core benefits.

We seek to take advantage of historical competences and pivot to
become a software solution provider and thereby becoming regionally
valuable to our customer rather than simple focusing on New Mexico. We
have started this pivot by becoming a software as a solution providers.
We are using the cloud, big data and the Internet of things product
channel to do so.

Since Facility Facts is a user friendly, versatile software tool, it is capable
of assisting in a variety of industries. With its ability to be tailored
specifically for each client, Facility Facts could be used in any organization. Facility Facts helps organizations reach their full potential by
providing a process of integrating knowledge and preparation. Whether
you are running a small, medium or large organization and want to be
prepared for an emergency, or simply improve your overall facility
management process, then Facility Facts is what you need.

WHERE WE ARE:
We have started with 2 product platforms that are an extension of our
historical competencies and are useful to our historical clients. They are
Real File and real messaging. These are not traditional backup or
document management services although they provide that function as
well. Real Time solutions platforms fully leverage cloud based productization. What does that mean? It is a comprehensive solution, what
cellphone did for information flow, Realfile does for business functions.
Real time sites utilize many channels of access that provide for immediacy
in address problems, needs and opportunities.

Sunday Technical Program
We are interested in the following for the Bootcamp Workshop

OUR TEAM AND THEIR QUALIFICATIONS

4. Understanding profitability with radical and incremental innovation

Saheb Saini - M.B.A in Management of Technology and Finance. Saheb is
currently working as a Business Analyst - Finance for Tax and Revenue
Department. In New Mexico.

- Both provide value great potential but need differing techniques

5. Create your current value proposition
- Recognizing the technological, market or transactional opportunity

Ketan Singh - Bachelor’s in Mathematics and Computer Engineer. Ketan is
currently working as a solution engineer with Deloitte in New Mexico.

- or a combination of above

Loop And Beyond
Technical Presentation. COMS2016-1357
Saheb Singh Saini, Taxation and Revenue Department of New Mexico,
Santa Fe, NM, United States

Loop and Beyond is a IOT based C to C and B to C Company. We are
focused on the Like-minded individual marketplace. We focus the needs
of the adventure seeking community. Our first expressions are armed and
the Cyclists, Marathoners and Trainers. Loop and Beyonds’ aim is to bring
each of these communities and the three communities as a whole
together. We provide a platform for the above three communities to come
together and share their experiences. We use the cloud based “Big Data”
to analyze these groups: social interactions, behavior, purchasing patterns,
activity levels and other demographics and interests. We provide
solutions for each of the above listed groups by giving them; host
services, shopping experiences, a chance to interact and build relationships with other like-minded individuals.

TARGET CUSTOMERS AND POTENTIAL DISTRIBUTION CHANNELS
Loop and Beyond targets customers are cyclists, runners, trainers and
individual involved in community gyms which support individuals in the
above activities. Our secondary customers are; the event organizer, host
lodgers, firms seeking to sell products and services to these people,
transportation, Local attractions in the area of activity and other hotels and
hospitably based firms.

OUR DISTINCT ADVANTAGE IN THE COMPETITIVE ENVIRONMENT

TRACK 1 POSTER SESSION
Track Organizer: Sue Neuen, Science@OC, Santa Ana, CA, United States

1-1
POSTER SESSION
Salon C 6:30pm - 8:30pm
Session Organizer: Sue Neuen, Science@OC, Santa Ana, CA, United States

Experimental and CFD analysis of Heat Sink with Al-Cu in CPU
Cooling Srinivas. D1, Dr. S. Ramamurthy2, Ms Prerana.E.3
Professor and Guide, CET, Jain University
Poster Presentation. COMS2016-1331
Srinivas Deshpande, Jain University Bangalore, Gulbarga, India

Abstract:
A heat sink device for use with thermal load of 20W, temperature of the
heat source rises by 100C dissipating heat into the atmosphere. Heat sink
performance is measured in 0C /W.ie rating of 100C/20W,=0.50C/W. A
cooling unit comprising a heat radiating plate and an electric fan device.
The heat radiating copper base plate has thermal conductivity of 400W/
mK and comprises a heat receiving portion a Aluminum fin with thermal
conductivity of 205W/mk and a heat exchanging portion,(fan) which are
arranged side by side. Tapered solid fin configuration is been considered
for testing by experimental and CFD simulation methods. With base of
5mm&tip dimensions varying as 1.5mm,2.00mm,2.5mm
Keywords- Heat sink, IC’s, cooling fan, fin configuration, heat dissipation
rate, fidelit

Where like-minded web communities are becoming popular no one is
focusing on these groups at the present time. We have first mover
advantage. We are involved in the community which brings network
expertise. We are using the Web for our market channel. We have the
relevant technical, project management, marketing and technical skills and
business experience to found this business
11
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Eco-friendly Dyeing of Electrospun Cellulose Nanofibers with
Reactive Dye

Study of Synthesis, Stability and Thermo-physical properties of
Graphene nanoplatelet /Platinum Hybrid Nanofluid

Poster Presentation. COMS2016-1321

Poster Presentation. COMS2016-1329

Soudabeh Hajahmadi, Najafabad Branch, Islamic Azad University, Esfahan,
Esfahan, Iran

Hooman Yarmand, University of Malaya, Kuala Lumpur, Malaysia

Cellulose-based textile have been widely used by consumers due to its
outstanding properties such as no static electricity, biodegradability, good
absorbency, comfort soft hand , breathability and hygroscopicity. For
these reasons by discovering nanofibers in textile industry cellulose
nanostructures fiber also grab worldwide are very considerable attention
besides, amongst all nanofibers, cellulose-based nanofibers fascinating
due to easy fabrication via the electrospinning process, In this study
results of the cold pad batch dyeing, a well-known ecofriendly method of
dyeing, of Cellulose Nanofiber webs with reactive dye, CI Reactive Violet
5, by using ultrasonic and conventional method presented. Ultrasonic
energy use in textile industry to speed up the textile processes such as
dyeing and accelerate both physical and chemical reactions. In order to
prepare cellulose nanofibers, the electrospinning and subsequent
deacetylation of cellulose acetate (CA) has been done.
Scanning electron microscopy and Fourier transform infrared spectroscopy were applied to investigate morphology and chemical structure of
cellulose nanofibers respectively, the results show that electrospining of
cellulose acetate nanofibers have a very smooth morphology with uniform
structure ,and after converting to cellulose nanofibers also a similar
surface was observed without any undesirable effect on deacetylation
process,the smooth morphology of nanofiers also was seen after dyed
cellulose nanofibers samples. Moreover disappearing of the absorption
band of (-Co group) and existence of a strong hydroxyl band in FTIR
spectra illustrate that deacetylation was done perfectly.
The results indicated that the Ultrasonic dyeing method enhanced the K/S
value of samples up to 5% and this improvement observed among all dye
concentration, It can be seen that in higher dye concentration the
enhancement in K/S value reached up to 8% showed more color yield for
cellulose nanofibers due to increase in dye mobility causing stirring effect
which resulted into a further enhancement of dye diffusion and consequently better dyeability in comparison to the conventional dyeing
method.
Color fastness tests include, washing fastness and light fastness were
carried out according to ISO 6330:2012 and ISO 105-B02:2014 standard
respectively for all dyed cellulose nanofibers, the results indicate that
cellulose nanofibers which dyed with ultrasonic energy show more
washing fastness. The cellulose nanofiber in both method show nearly the
same light fastness. Therefore that utilizing the ultrasonic energy for cold
pad batch dyeing of cellulose nanofiber can be considered as effective
method due to enhancement in color yield and improvement in color
fastness, so it is a new and an impressive method for nanofibers dyeing.

12

In the present study a new synthesis method has been introduced for the
decoration of platinum (Pt) on the functionalized graphene nanoplatelet
(GNP) and also highlighted the preparation method of nanofluids. GNP-Pt
uniform nanocomposite was produced from a simple chemical reaction
procedure, which included acid treatment for functionalization of GNP The
surface characterization was performed by various techniques such as
XRD, FESEM and TEM. The effective thermal conductivity, density,
viscosity, specific heat capacity and stability of functionalized GNP-Pt
water based nanofluids were investigated in different instruments. The
GNP-Pt hybrid nanofluids were prepared by dispersing the nanocomposite in base fluid without adding any surfactant. The examined nanofluids
were stable and no significant sedimentation was observed for a long time
(22 days). Thermal conductivity of GNP-Pt nanocomposite dispersed in
distilled water nanofluids shows an enhancement of 17.77 % at 40 ºC and
0.1% weight concentration.

Entropy Generation During Turbulent Flow of Zirconia-water
and Other Nanofluids in a Square Cross Section Tube with a
Constant Heat Flux
Poster Presentation. COMS2016-1330
Maryam Sadat Alehashem, University of Malaya, Kuala Lumpur, Malaysia

The entropy generation based on the second law of thermodynamics is
investigated for turbulent forced convection flow of ZrO2-water nanofluid
through a square pipe with constant wall heat flux. Effects of different
particle concentrations, inlet conditions and particle sizes on entropy
generation of ZrO2-water nanofluid are studied. Contributions from
frictional and thermal entropy generations are investigated, and the
optimal working condition is analyzed. The results show that the optimal
volume concentration of nanoparticles to minimize the entropy generation
increases when the Reynolds number decreases. It was also found that
the thermal entropy generation increases with the increase of nanoparticle size whereas the frictional entropy generation decreases. Finally, the
entropy generation of ZrO2-water was compared with that from other
nanofluids (including Al2O3, SiO2 and CuO nanoparticles in water). The
results showed that the SiO2 provided the highest entropy generation.

Sunday Technical Program
Additive Manufacturing of Landing Gear for Unmanned Aerial
Vehicles
Poster Presentation. COMS2016-1335
Madhavaram Sai Krishna, PES University, Bangalore, Karnataka, India,
Kishore M N, PES University, Mysore, Karnataka, India, Nagesh Suresh,
PES University, Bangalore, Karnataka, India

Unmanned Aerial Vehicles (UAV) technologies have emerged as a crucial
part of research in the aerospace sector because of their varied humanitarian applications. Their applications include agriculture monitoring,
disaster management, and resources mapping. However, it is also
important to incorporate green technologies in the manufacturing of such
UAV’s at the normal rate of production. One method to produce greener
UAV’s is 3D printing, using recyclable plastic material to make such UAV’s
environmentally friendly and lighter, therefore consuming less power for
higher endurance. 3D printing, being a prime emerging technology, has
evolved rapidly over the past decade and is predicted to grow into a 30
billion dollar industry by 2019.
On the basis of operational requirement and nature of loads, it was
decided that the landing gear must be having the following features:
•

Low overall drag of the landing gear

•

Incorporation of Damper

•

Steering control within structure

•

Minimize the overall weight

Since the design is suited for 3-D printing, the manufacturing time is
reduced drastically. The Modular nature of the Landing gear allows for
ease of maintenance and diverse functionality. Validation is carried out
using numerical methods and 3D printing followed by operational testing
on a functioning UAV. Appropriate impact factor has been taken into
account [1] along with an estimation of load distribution between all the
three wheels of the landing gear assembly.
Topological Optimization of the landing gear structure allows us to
significantly reduce the weight of the landing gear and make the structure
more efficient. This optimization is performed by providing limiting values
on parameters like deformation or stress while the objective function is
the minimization of mass. Optimization performed on the components
yielded a weight reduction of the main landing gear by 29.2% and the
nose landing gear by 19.4%.
A clever placement of damper and steering controls within the nose
landing gear structure itself saves a large amount of space within the
fuselage of the UAV. Aside from improving the payload capacity of the
plane, by simple dynamics, it is shown that there is a minimal loss in
transmission of torque from servo motor to the wheel. A feature such as
this is unique to this arrangement, as the loss of torque is a common
phenomenon observed across other UAV landing gear designs.
Servo motor placement within the structure saves a significant amount of

space within the payload area. This space can be utilized for installing
special sensors which can be helpful for unique applications like agricultural monitoring and monitoring remote locations or natural disasters.
A functioning prototype of the design has been generated using 3-D
printing within a short duration of 2 days. Simplicity in design allows us to
vary the dimensions at any point of time to suit specific requirements, like
wheelbase and height, among others. This design incorporates off-theshelf dampers to give a smooth landing for the tactical unmanned aerial
vehicle. With an efficient design and simple concept, the landing gear thus
designed is modular in nature, sturdy and also adaptable.

Performance Analysis of Continuously Varying Transmission
system for Electric Vehicles
Poster Presentation. COMS2016-1336
Madhavaram Sai Krishna, PES University, Bangalore, Karnataka, India,
Kishore M N, PES University, Mysore, Karnataka, India, Nagesh Suresh,
PES University, Bangalore, Karnataka, India

Electric Vehicles have zero emissions and are hence green and environmentally friendly. A lot of research is being done considering such vehicles
at the system level. One of the systems being worked on is CVT (Continuously Varying Transmission). It is observed that coupling the motor with a
(CVT) transmission system in such vehicles allow the motor to operate at
high-efficiency levels and hence bring down the power consumption. The
data taken for the motor is from the specifications of 800W BLDC hub
motor and has been used to choose a suitable CVT system. Furthermore,
numerical analysis of the system has been carried out to understand its
behavior. Lower power consumption means less power of battery
required. This, in turn, is expected to further make the vehicle lighter, more
efficient and more environmentally friendly. Also, these power savings
make electric vehicle more economical and accessible to everyone.
Usually, electric vehicles (EV) utilize a direct-drive configuration where the
motor is directly connected to the wheel with a fixed gear ratio. This is a
simple drive configuration which has no variable ratios. But, the single
drive configuration would not be able to accommodate real world
scenarios as it can result in a jerky ride. Another major drawback of using
a direct drive transmission is that the motor operates at very low efficiencies during low-speed maneuvers. The advantage of using a CVT system
with electric vehicles is that it allows the motor to continuously operate in
its highest efficiency region while supplying the necessary torque and rpm
at the wheel end as per the requirements of the drive. This results in
power savings within the system and hence extends the range of the
electric vehicle.
The current paper incorporates a continuously varying transmission
system for electric vehicles to check its performances with respect to
varying torque and speed based on road conditions. Due to ease of
availability and being inexpensive, the planetary type and pulley type
CVT’s are considered for study.
Noise levels of systems using a CVT is expected to be much below the
noise levels observed in vehicles using epicyclic gear train transmissions.
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Hence, this would also result in lesser noise pollution of the environment.
The scope of this paper is to present the results from a numerical study of
coupling motor with the CVT. A simplified CAD model of the CVT is
created prior to conducting the harmonic analysis in order to predict the
Noise Vibration and Harshness (NVH) behavior of the system. Experimental testing is also carried out to validate the power savings and noise data
obtained from numerical simulation.
A semi-empirical transfer function is planned to be developed to predict
the performance of the CVT under various loading conditions using
statistical tools. The transfer function thus arrived at allows us to accurately predict the performance parameters of the CVT in real-world scenario
very easily and accurately.
Keywords: Electric Vehicles; Continuously Varying Transmission systems;
Noise Vibration Harshness analysis; Automobiles.

Nanomaterials Manufacturing

In one of the research studies, a small scale Latent Heat Thermal Energy
Storage consisting flat slabs filled with polyethylene glycol as phase
change materials has been set up. Effect of different factors on the
efficiency and charge/discharge durations has also been studied using a
mathematical model. In the second work the results of an experimental
investigation about using of PCM, for thermal management of photovoltaic
devices for maintaining the temperature of the panel close to the ambient
temperature are presented. Polyethylene glycol 1000 (PEG 1000) was
used as the PCM. PCM were injected in the cubic ducts and these ducts
were fabricated on the back of the panel. Tests were done in radiation of
800 W/m2. The tests have been performed in two angles, horizontal and
15 degree to proportion ground. Results show that consumption of PCM
improves the efficiency of the solar panel in electricity production. Also it
can maintain the temperature of the panel 15ºC lower in comparison to a
single panel without PCM. This causes 8% improvement in overall
efficiency. Also increase in angle has positive effect on the cooling. Using
phase change materials are seemed to be an effective method for
efficiency enhancement of solar cells. Some other research topics studied
in this field are also presented in this presentation.

Poster Presentation. COMS2016-1328
Hebab Quazi, MARTECH International Inc, Houston, TX, United States

The paper summarizes nanomaterials manufacturing processes and
techniques that were presented at the American Institute of Chemical
Engineers (AIChE) Annual Meetings during 2014, 2015, and 2016. As the
Session Organizer and Session Chair for these three Sessions, the Author
developed considerable know how to share on the methodology to
commercialize nanomaterials (from laboratory to market).

Innovative Research Studies on the Energy Management
Systems Using Phase Change Materials for Commercialization
Poster Presentation. COMS2016-1303
Seyed Mojtaba Sadrameli, Ali Mirahmad, Reza Mousavi, Yazdan Azizi,
Tarbiat Modares University, Tehran, Iran

Phase change materials (PCMs) are substances which melts and solidifies
at an early constant temperature, and are capable of absorbing and
releasing large amounts of energy when undergoes phase change. They
are developed for various applications such as thermal comfort in building
and automobiles, temperature control of solar panels for efficiency
enhancement, thermal protection, free cooling, air-conditioning, and for
solar heating systems.
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This presentation reviews the results and conclusion obtained from some
of the research studies performed in the last decade using phase change
materials for the energy management and control of energy system. Some
of energy systems which are included in this review are: temperature
control of solar panels, free cooling energy using the temperature
difference between day and night, application of PCMs in the building
materials, thermal management of lithium ion batteries, and encapsulation
of PCMs for mixing with building materials.

Nanofluid Based on Activated Hybrid of Biomass Carbon/
Graphene Oxide: Synthesis, Thermo-physical and Electrical
Properties
Poster Presentation. COMS2016-1341
Maryam Sadat Alehashem, University of Malaya, Kuala Lumpur, Malaysia

In the present study a mixture of empty fruit bunch (EFB) fiber as a matrix
material and graphene oxide (GO) as a guest was activated by processing
with KOH. The structural characterization was performed by various
techniques such as field emission scanning electron microscopy (FESEM),
Transmission electron microscopy (TEM), X-ray diffraction (XRD) and
Raman. The as-synthesized hybrid containing activate carbon/graphene
(ACG) was dispersed in ethylene glycol (EG) at various mass fractions in
order to evaluate the thermo-physical and electrical properties such as
thermal conductivity, electrical conductivity, viscosity, density and specific
heat capacity of the suspensions at different temperatures. Thermal
conductivity of ACG dispersed in EG based nanofluid shows an enhancement of 6.47 % at 40 ºC and weight fraction of 0.06%.
Keywords: hybrid nanofluid, carbon, graphene oxide, thermo-physical
property, electrical conductivity.

The Development of Software Interface for Automation Application
Poster Presentation. COMS2016-1347
Michelle Okyere, Loughborough University, London, England, United
Kingdom

The field of Industrial Robots has advanced significantly in recent years,
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but still, a robots ability to adapt to their environment in the way that a
human does is very limited. Robot learning allows them to acquire skills or
adapt to their environment. Ideally, it should be possible to extract the
skill-based performance from human demonstrations to transfer those
skills to robots.
One of the main gaps that prevent robot learning demonstration is the lack
of convenient and reliable force related measurements. Surface Electromyography is a non-invasive and inexpensive method of measuring
surface muscular activities where electrodes are placed over the skin over
the muscle being measured. The signal reflects a strong and stable
relationship to the force exerted by muscles due to the electrical activities
of the motor units.
From this, a model can be produced which allows the Force and Torque
from each muscle movement to be predicted by the muscular activation
signals. Thus the robot can better imitate the motions produced by the
human arm. Due to the noisiness of the raw signals, they must be
processed in 4 different stages. The purpose of this project was to design
and build software that carries out all the stages of the signal processing
in one programme. The result of the project is Veribus, a software
application that allows the user to successfully carry out all the stages of
said signal processing and save their results.

The raw signals collected have a significant amount of noise, which if not
removed, will result in inaccuracies in any analysis that takes place post
collection. Veribus reduces this noise using four different stages for the
sEMG signals and three for the F/T signals. These are:
1) Signal Rectification (sEMG only): This is the first stage of processing for
the sEMG signals only because they are far noisier than the F/T signals.
This process transforms all the negative sEMG data values into positive
values.
2) Filtration: Filtration is the stage in which any noise is removed from the
rectified signals.
3) Normalisation: This stage reduces the data range and confines it to [0;1]
which makes it easier to map to the F-T signal.
4) Principle Component Analysis: This stage reduces the data down to the
most important components, stripping away any unnecessary parts.
Once these signals have been processed, they can be saved and used for
anything that the user desires. If the user wants to, Veribus will launch the
Neural Network Fitting application. This is an Artificial Neural Network
application readily available in Matlab, and used the processed signals to
generate a model that will predict the F/T output from the sEMG output.

Fabrication of Nano-micro Hybrid Structures on a Polymer
Substrate with Multiple Embossing Processes
Poster Presentation. COMS2016-1368
Jae Sung Yoon, Eunju Yeo, Jeong Hwan Kim, Yeong-eun Yoo, Doo Sun
Choi, Korea Institute of Machinery and Materials, Daejeon, Korea (Republic)

Recent development of fabrication techniques has enabled a lot of micro
or nano structures. These structures may be used to enhance surface
properties mechanically, optically, chemically, and so on. However, fabrication principle needs to be applied differently when the structures are in
different scale. So much efforts are needed in order to fabricate hybrid
structures, where micro and nano structures exist on the same template.
Moreover, selection of materials is another issue because of possible
commercialization of the result. This study introduces fabrication processes for making nano- and micro- hybrid structures on a substrate. Nano
structures with high aspect ratio, or nano hairs, have been made on
polymer substrates by hot embossing process using anodic aluminum
oxide (AAO) template as a mold. Two kinds of materials, which are
polycarbonate (PC) and thermoplastic polyurethane (TPU), have been
used. Scanning electron microscope (SEM) measurement has shown that
the geometric morphologies of the nano hairs are different according to
the materials. While the nano hairs on PC template are straight, those on
TPU template are bent and deformed. This has been caused by difference
of the mechanical modulus and surface energy of each material. And the
hot embossing process has been applied again on the template, where
nano hairs had been made, using another mold with micro structures. By
this way, hybrid structures, which consist of micro and nano structures,
have been fabricated. During the second hot embossing process, some of
the nano hairs have been merged each other, resulting in larger nano
structures than the initial nano hairs. Therefore, it is evident that process
temperature or pressure needs to be different and optimized respectively
in multiple embossing processes. It has been also investigated that the
length of nano hairs could be modulated by process temperature. In order
to evaluate the surface property where the structures are made, wettability has been measured by observing contact angle of water droplet for
various substrates. Measurement has shown that variation of contact angle
of water droplet is quite different according to the materials and geometry
of the structures. Consequently, this study is expected to provide a simple
process for fabrication of nano-micro hybrid structures on polymer
substrate. Future study needs to include the influence of the surface
energy, which is majorly electric charge, on the formation of the nano
structures. And accordingly, investigation about surface treatment and its
effect on the nano structures is being conducted currently.

Nature-Inspired Surface Heat Transfer Structures for Thermal
Sensing in the Skin-like Rubber Substrate
Poster Presentation. COMS2016-1369
Youngdo Jung, Hyuneui Lim, Korea Institute of Machinery and Materials,
Daejeon, Korea (Republic)
15
Human skin is the largest sensing organ and capable of detecting various
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types of external stimuli, such as normal pressure, shear force, vibration,
and temperature. Four different types of sensing elements; Merkel’s disk,
Meissner’s corpuscle, Ruffini ending, Pacinian corpuscle are specialized in
detecting minute touch, low frequency tactile vibration, skin stretch, and
high frequency tactile vibration, respectively. Also, there are thermoreceptors that measure absolute and relative changes in temperature and
there have been effort to fully understand the temperature sensing
mechanism beneath human skin by studying a protein called TRPV1, which
is responsible for opening and closing ion channel upon temperature
change stimulation. The temperature sensing capability is believed to be
closely related to sense pain, which is indispensable for human survival by
ensuring body safety from hazardous environment. Recently, the development of skin-like sensor has drawn large interest and various types of
skin-like tactile using capacitance change, resistance change and
piezoelectric output measurement have been developed. Moreover,
stacking of multiple tactile sensing layers using microfluidic channels have
been demonstrated.
However, there has been little effort to enhance the sensing capability of
deeply embedded sensing elements when stacking multiple tactile
sensing layers. As a sensing element is covered by thicker substrate, its
sensing capability is more drastically reduced. In the development of
skin-like sensors, when there are 1 mm thick silicone rubber covering the
sensor, it would delay the sensing of temperature changes over 10s
seconds, which may cause severe heat damage on the outer layer even
before detecting the temperature changes.
In an effort to enhance fast heat transfer from the outmost surface to the
deeply embedded sensing element, simple nature-inspired surface heat
transfer structures are proposed across the skin-like silicone rubber layer.
Three different types of heat transfer structures, post type, web-on-post
type, and post-on-web type are designed and fabricated through silicone
rubber molding process. The structure was made of flexible material
having high thermal conductivity and positioned in the silicone rubber
substrate. By measuring the temperature change across the silicone
rubber substrate, the effectiveness of the designed heat transfer
structures was characterized. Experimental results show that the times
required for the same temperature rise reduced in half on the silicone
rubber substrate with web-on-post heat transfer structures compared to
that without any heat transfer structures.
The developed heat transfer structures will be further investigated and
integrated in the development of skin-like 3D sensor assembly having
various types of tactile sensing elements.
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TRACK 11 PLENARY PRESENTATIONS

11-1
PLENARY - TOWARD A SECURE AND SUSTAINABLE ENERGY
FUTURE
Salon A 8:30am - 9:20am

Toward a Secure and Sustainable Energy Future
Keynote. COMS2016-1383
Juan Torres, Sandia National Laboratories, Albuquerque, NM, United States

Energy is essential to a country’s economy. However, achieving energy
security and sustainability is challenging given the momentum of past
investments in infrastructure, dynamics in oil and gas prices, climate
change, natural disasters, and malicious threats. There is no single energy
technology that will meet all current and future needs, so we must explore
a portfolio of energy technology options. In this talk I will discuss several
emerging energy technologies being developed at Sandia National
Laboratories through its Secure and Sustainable Energy Mission Area.

sensor nodes use batteries as their sole power source. In some cases this
is not limiting. However in very long life applications, or applications in
which recharging or replacement of batteries is impossible energy
harvesting is essential. In other applications, where recharging batteries
is a nuisance or expensive, energy harvesting is beneficial and could
increase the expansion of the internet of things.
As a serious research topic, energy harvesting for wireless sensors is
about 10-15 years old. Significant progress has been made in areas such
as vibration and motion based energy harvesting, thermal energy
harvesting, RF energy harvesting and wireless power transfer, acoustic
power transfer, and batteries (which are both a competitive with and
complementary to energy harvesting solutions). This presentation will
provide a short survey of the current state of the art emphasizing the arc
of progress over the past decade and expected advances in the short
term.
A key barrier to the widespread adoption of energy harvesters is that
typically each operating environment must have its own harvester design.
This fact drives several issues associated with energy harvesters:
Inconsistent power generation for most applications which have changing
operating environments.
Low average power density. While power density is reasonable (0.1 - 1
mW/cm2) under the right circumstances, average power density usually
drops in realistic application scenarios.
Cost. A high degree of customization drives volumes for each design or
platform down and therefore, costs can be prohibitive.

TRACK 3 ENERGY
Track Organizer: Janusz Bryzek, eXo Systems Inc., Oakland, CA, United
States
Track Co-Organizer: Volker Saile, Karlsruhe Institute of Technology, Karlsruhe, Germany

3-1
EXPONENTIAL TECHOLOGIES FOR ENERGY
Hidalgo 9:35am - 11:00am

The presentation will conclude by providing two alternate (or perhaps
complementary) visions for energy harvesting for the coming decade. In
one scenario the inconsistency of energy harvesters is overcome by
integrating multiple energy harvesters in complementary ways and
leveraging emerging materials to provide a robust energy harvesting
power source. In a second scenario, power is wirelessly distributed to
billions of sensor nodes. In this case, a large powering infrastructure
would need to emerge, as has been done with wifi in the case of data
transfer for example. Of course, there is no reason that both scenarios
cannot co-exist, and they may in fact be complementary.

Session Organizer: Janusz Bryzek, eXo Systems Inc., Oakland, CA, United
States

Exponential Technologies in Energy
Self-Powered Sensing for IoT, Today, Tomorrow and in 2025
Invited Presentation. COMS2016-1309
Shadrach Roundy, University of Utah, Salt Lake City, UT, United States

Many emerging high volume sensing applications are, by necessity,
wireless. Thus, each sensing and communication node must contain its
own power source or be able to harvest its own power. Example
applications include smart buildings and homes, wearable health and
wellness sensors (i.e. mobile health), structural health monitoring, smart
transportation environments, and much more. Today, almost all wireless

Invited Presentation. COMS2016-1355
Jim Hurd, Green Energy Exchange, San Francisco, CA, United States

It’s a fascinating time - with new approaches quietly getting ready for
prime time — solar start-ups trying to break through to the next major level of
efficiency.
— biofuel start-ups struggling to get going - due to the low price of a barrel
of oil
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— with off-grid solar spreading rapidly in counties like Tanzania with
100,000 users. Trying to get serious about reducing ‘energy poverty’.
— major start-ups in nuclear - both fusion and cold fusion - working hard
on technologies that could change the world
— new plants today that glow in the dark from the genes of glow worms
and fireflies. When these plants scale to the size of trees we won’t need
electric street lights in our cities.

Verification of Humate Materials Use in Reduction of Greenhouse Gas Emissions and Improvement in Agricultural Water
Efficiency
Invited Presentation. COMS2016-1340
Michael Meyer, Platinum Star IP Partners LLC, Albuquerque, NM, United
States, Michael Meyer, Platinum Star IP Partners, LLC, Albuquerque, NM,
United States

Stay on your toes - a lot is happening!

Panel on Exponential Technologies for Energy
Panel Presentation. COMS2016-1387
Shadrach Roundy, University of Utah, Salt Lake City, UT, United States, Jim
Hurd, Green Energy Exchange, San Francisco, CA, United States

Panel discussion with session presenters and invited speakers on
exponential technologies for energy

The ability of companies wishing to validate their sustainability protocols is
limited. Of the Fortune 1000 companies approximately 85% have
sustainability protocols but validation of the protocols is difficult and
expensive. The PSIPP technology platform provides inexpensive and
verifiable Environmental Benefit Credits (*”EBC”s). We help companies
meet sustainability goals efficiently and inexpensively.
PSIPP’s ability to physically track the ownership of Natural Substances
(humate for example) from source-to-application and then to quantify the
value added by each party in the Chain of Title (“COT”).
Among the benefits provided to users of PSIPP’s Technology are the
following:
•

Session Organizer: Volker Saile, Karlsruhe Institute of Technology, Karlsruhe, Germany
•

Ownership of EBCs generated by the application of humate and
other naturally occurring substances can be tracked by its patent
pending COT technology. This results in the expansion of the “project
boundary” that determines the beneficiary of the resulting EBCs, to
include mine owners, material processors, agricultural interests, and
other market participants.

Energy and Enabling Systems at the Facility Campus Level
Invited Presentation. COMS2016-1359
Jason Strauss, Facility Facts, Albuquerque, NM, United States
•
Most energy systems focus on energy conservation and comfort. This will
not suffice to meet the 21st century system challenges that are ranked in
the top 5 for this century. 21st century facilities are emphasizing building
based clean energy generation that will not only meet the requirements of
a single building but contribute to the need of a facility or campus. This
requires a new way of thinking that eliminates the building “Silo” mentality
and emphasizing campus connectivity. This means a full integration into
all facilities systems such as safety, surety, emergency, general maintenance and energy development as well as conservation. We focus on this
new way of strategic facilities management is a generational improvement
which integrates all systems for knowledge.

Environmental Benefit Credits (EBCs) will be generated by using
PSIPP’s patent pending tracking methodologies that measure the
reduction of the carbon dioxide equivalent (“CO2e”) and nitrous
oxide (“N2O”) and other greenhouse gases (“GHGs”) generated by
the application of Natural Substances and their derivative products.

3-2
ENERGY AND ENABLING TECHNOLOGIES
Navarro 9:35am - 11:00am

PSIPP’s proprietary algorithms allocate the carbon offset equivalent
values contributed by each party in the COT.

•

The current North American demand for humic products is approximately 125,000 tons and is growing rapidly. Current North American
production is anticipated to cover 12.5 million acres of agricultural
and reclamation projects.

•

Demand for these products is growing rapidly.

•

Employs Life Cycle Analysis (“LCA”) an “APP” Ascription, Prescription
and Prediction process.

•

Employs detailed data analytics through the COT analysis

•

Standardizes protocols

•

Creates an audit trail for third party verification

•

Eliminates uncertainty for sellers and buyers of carbon offsets and
water quality credits

•

Monetizes carbon EBCs
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•

Leverages local environmentally friendly efforts into a unified global
financial market,

The PSIPP Platform is an important tool for companies or industries who
are needing to address sustainability protocols to comply with the
increasing shift towards global concern regarding climate change. Large
agricultural businesses, mining and energy companies, financial industries,
and governmental agencies are on the cusp of needing innovative
methodologies to counter the effects of changing atmospheric temperatures and to meet the continuing responsibility of building strategies that
meet citizen and shareholder needs. The ability to create standardized
securitization of mine-to-application EBCs will give form and substance to
the cap and trade schemes developed by early visionaries of a global
response to the climate change challenge. Nitrogen Management for
Carbon Credit Protocols have been developed. The IP improves flexibility
and addresses challenges of protocol validation (additionality and project
leakage).
Our technology creates the lowest cost CO2e offsets which can be
validated and verified using a chain-of-title verification process.

Energy and Enabling Technologies
Panel Presentation. COMS2016-1377
Jason Strauss, Facility Facts, Albuquerque, NM, United States, Michael
Meyer, Platinum Star IP Partners LLC, Albuquerque, NM, United States,
Abhishek Kar, Shell Global Solutions US Inc., Houston, TX, United States

Panel discussion with session presenters and invited speakers on energy
and enabling technologies

TRACK 4 MATERIALS/IOT
Track Organizer: Robert Warrington, Michigan Technological University

4-1
CHALLENGES AND OPPORTUNITIES FOR THE IOT(E) IN THE 21ST
CENTURY
Hidalgo 11:15am - 12:40pm
Session Organizer: Robert Warrington, Michigan Technological University

TEAM MEMBERS:			
Michael Meyer Founder, Mining and IP Development		

Surety Issues and IOT

Tim Strosnider, Co-Founder and CEO Enchantment Organics, LLC

Invited Presentation. COMS2016-1370

Craig White Ph.D., Dean, University of New Mexico Anderson School of
Business
Charles Christmann, Co-Founder Managing Member, Lone Tree Partners,
LLC

Advisors and assistance received from:
Sandia National Labs
USDA National Labs Ames Iowa
K. Carpetner & Associates

Jorge Hernandez, Sandia National Laboratories, Albuquerque, NY, United
States

Aside from the bandwidth deficiency now plaguing the advance in utility of
the Internet of Things, surety remains one the biggest, if not the biggest
roadblock. A recent study showed that over 50% of Fortune 500
managers had security concerns with limit their use of IOT based
solutions. Further, nearly 50% of these same Fortune 500 managers had
similar concerns about privacy issues. Hackers are only one of those that
pose threats. Firm based fraud is yet another. In this talk, I state the
problem and provide some direction to advance the use of IOT that might
enable the Internet of Everything (IOE).

Steve Walsh Ph.D. University of New Mexico Anderson School of Business

Software as an IOT based service
Emerging Trends: Nanotechnology in Engine Oils
Invited Presentation. COMS2016-1358
Abhishek Kar, Shell Global Solutions US Inc., Houston, TX, United States

Invited Presentation. COMS2016-1362
Steve Schroeder, Real Time Solutions, Inc., Albuquerque, NM, United States

Software as a service product platform is now within the reach of a
number of firms. Currently firms based on the internet of things (IOT) value
propositions boasts only two Unicorn sized firms. The infrastructure to
take advantage of this opportunity does not yet exit. Many large firms are
interested but suffer the same lack of infrastructure that firms of all sizes
do. How can a growing regional supplier of software based services pivot
an embraced this new emerging technology base. Here I shed some
thoughts on the process.
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A Snapshot of Advanced Computing in China
Invited Presentation. COMS2016-1364
David K. Kahaner, Asian Technology Information Program, Albuquerque,
NM, United States

A review of the latest developments in computing technology in China,
and in particular China’s #1 position on the well-known Top 500 list of the
500 fastest computers in the world.

initiatives at the Labs, emphasizing those which have received international and national recognition - such as the Sandia Science & Technology
Park and the New Mexico Small Business Assistance program. The
speaker will then discuss the new Small Business Vouchers pilot, funded
by the U.S. Department of Energy’s Office of Energy Efficiency and
Renewable Energy, and will also highlight Sandia’s most recent strategic
initiative in technology transfer, the Center for Collaboration and Commercialization (C3).

Innovation Commons
Panel on IOT (E) in the 21st Century
Panel Presentation. COMS2016-1388

Ralph Ford, Amy Bridger, Penn State Behrend, Erie, PA, United States

Jorge Hernandez, Sandia National Laboratories, Albuquerque, NY, United
States, Steve Schroeder, Real Time Solutions, Inc., Albuquerque, NM,
United States, David K. Kahaner, Asian Technology Information Program,
Albuquerque, NM, United States

Technology Transfer activities are evolving to meet the challenge of the
21st century. We at Penn State Erie are trying to accelerate this and
experiment with new approaches. We have rapidly moved from viewing
technology transfer as our focus to viewing service to our community
through commercial activities in a more holistic manner. We have
developed exceptional discrete elements like additive manufacturing
capability, a polymer processing program, a technology (Knowledge) park,
and our student education into a larger system with our most recent
initiative being the Innovation Commons. Innovation Commons is a place
for entrepreneurs and innovators to collaborate, develop new technologies, prototype and access support services. We realize that commercialization as a service to the community is a contact which emphasizes
mentoring by our professors and hands on education for our students.

Panel discussion with session speakers and invited guests on Challenges
and Opportunities for the IOT(E) in the 21st Century.

TRACK 9 GOVERNMENT AND ABUNDANCE
Track Organizer: Regan Stinnett, Sandia National Laboratories, Albuquerque, NM, United States

9-1
TECHNOLOGY TRANSFER ACTIVITY
Navarro 11:15am - 12:40pm
Session Organizer: Regan Stinnett, Sandia National Laboratories, Albuquerque, NM, United States

Technology Transfer from a National Laboratory: Best Practices
from Sandia National Laboratories
Invited Presentation. COMS2016-1311
Jackie Moore, Sandia, Albuquerque, NM, United States

Strategic partnerships are essential to Sandia National Laboratories’
mission success. Working with partners in industry, academia, and
government benefits both the Labs and collaborating organizations in
equal measure. Sandia’s shared endeavors help the labs further develop
capabilities that are vital for delivering on all of its missions. Partnerships
also facilitate technology transfer, moving new products into the marketplace where they can benefit the public and help grow the nation’s
economy.
20

Invited Presentation. COMS2016-1372

After providing a brief overview of Sandia’s Partnerships Program, the
speaker will discuss a variety of technology transfer programs and

Fostering the Transfer of Nanotechnology Products from Lab to
Market: The Role of the NNI
Invited Presentation. COMS2016-1304
Michael Meador, National Nanotechnology Coordination Office; National
Science and Technology Council, Arlington, VA, United States

Established in 2000, the National Nanotechnology Initiative, NNI, is a
collaboration of 20 Federal agencies, departments and independent
commissions to advance US efforts in nanotechnology research and
development, foster the transfer of nanotechnology-based discoveries
into commercial products, and promote the safe and responsible
development of nanotechnology. The National Nanotechnology Coordination Office, NNCO, supports these agencies in advancing the collective
goals of the NNI and serves as the primary point of contact between the
NNI and the external nanotechnology community. Recently, the NNCO
has expanded its outreach efforts with the nanotechnology business
community to highlight successes and challenges in the commercialization
of nanotechnology products in order to demonstrate the commercial
impact of the NNI, share best practices and lessons learned, and identify
challenges that Government could help address. This presentation will
discuss these activities and provide some examples of the successful
commercialization of nanotechnology products.

Monday Technical Program
Panel on Technology Transfer
Panel Presentation. COMS2016-1401
Jackie Moore, Sandia, Albuquerque, NM, United States, Ralph Ford, Penn
State Behrend, Erie, PA, United States, Michael Meador, National Nanotechnology Coordination Office; National Science and Technology Council,
Arlington, VA, United States, Amy Bridger, Penn State Behrend, Erie, PA,
United States

Panel discussion with session speakers and invited guests on technology
transfer activities

TRACK 12 LUNCHEON SPEAKERS

12-1
SUSTAINABLE HEALTHCARE SOLUTIONS
Salon A 12:40pm - 1:40pm

Sustainable Healthcare Solutions: Increasing accessibility &
affordability through disruptive start-ups
Panel Presentation. COMS2016-1384
Paul Scott, ASME, New York, NY, United States, Lou Auguste, Alexapath,
New York, NY, United States, Abby Cohen, Sparo Labs, St. Louis, MO,
United States, Rajeev Kumar, NeuroSynaptic Communication, Bangalore,
Karnataka, India

Across the globe, millions of people don’t have access to adequate health
care. Social ventures focused on providing affordable health access are
using technology and innovative business models to increase reach,
quality and affordability and delivering services in new ways to new
patients. Gain insights from three start-ups deploying devices in the US,
India and Haiti to understand the latest trends, opportunities and
challenges in these expanding markets.

TRACK 11 PLENARY PRESENTATIONS

Over the past few decades, the use of biomarkers has become increasingly intrinsic to the practice of medicine and clinical decision-making.
Clinically validated biomarkers—whether nucleic acid, protein, or
metabolite—provide health care providers and clinicians a means to
quickly and objectively measure, track, and diagnose a patient’s past and
present physiological state for a wide range of conditions. As a result,
biomarkers help patients receive appropriate care, which in turn helps
reduce healthcare costs. Because of the significant promise of biomarkers
to improve healthcare, research in the field has risen rapidly in recent
years. In 1990, there were about 200 published articles on biomarkers. By
2011, that number rose to well over 157,000 biomarker-related scientific
publications. Despite this huge amount of research, only about 1 protein
biomarker per year is approved by the FDA; without such regulatory
approval these biomarkers remain as untapped potential. This statistic is
sobering, but it also illustrates tremendous opportunity for new measurement strategies that will greatly enhance bench-to-bedside translation.
Today, there exist four major barriers to full development and realization of
such goals: 1) First, adaptation of lab-on-a-chip (LOC) systems for use at
the point-of-care (POC) has been challenging; 2) Second, current LOC
systems fail to compete with remote laboratory testing, both from cost and
performance vantage points; 3) Third, LOC systems typically lack new
content that is not already available through remote laboratories; and 4)
Forth, the multiple phases of regulatory approval that traditionally take
decades to complete slow the migration of new tests to these potentially
portable platforms.
To help overcome these significant barriers, recently the McDevitt
laboratory recently has developed a platform to digitize biology using
sensors that learn. This platform technology combines unique chem- and
biosensing capabilities with powerful machine learning algorithms to
provide novel and intuitive single-valued indices across several major
diseases. Nano-materials and microelectronics have been coalesced and
adapted for the practical implementation of two classes of mini-sensors
(bead-based sensors for soluble chemistries and membrane-based chips
for cytology). This talk will focus on customization of digital diagnostics
platform for major cardiac and cancer applications whereby the approach
is now being validated through 6 major clinical trials involving over 5000
patients and 10 clinical sites. This universal platform system has the
capacity to digitize biology resulting in a sensor modality with a capacity
to learn. This lecture will describe the underpinnings of this sensor
platform as well as its application in major clinical studies. First in kind
insights related to early disease detection for cardiac heart disease and
oral cancer will be featured as will the launching of one of the most
promising new BioMEMS company called SensoDx.

11-2
PLENARY
Salon A 1:40pm - 2:15pm

A Platform to Digitize Biology Using Sensors that Learn: The
SensoDx Story
Keynote. COMS2016-1411
John T. McDevitt, New York University, New York City, NY, United States
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TRACK 9 GOVERNMENT AND ABUNDANCE
Track Organizer: Regan Stinnett, Sandia National Laboratories, Albuquerque, NM, United States

9-2
FUNDING EMERGING TECHNOLOGIES FOR ABUNDANCE
Hidalgo 2:15pm - 3:40pm

Session Organizer: Ray Quintana, Cottonwood Technology Fund, Albuquerque, NM, United States

history of entrepreneurial success, since they do not accountant for the
delta in realities. This presentation describes practices design to succeed
for the majority of companies and regions in the world. It is based on the
reality that compelling ideas are everywhere, but money and management
are not everywhere - how do we effectively bridge this gap?

A Discussion of a True Accelerator
Invited Presentation. COMS2016-1361
Robert Sachs, TEAM Technologies, Inc., Albuquerque, NM, United States

Internationalizing World Class Early Stage Funding
Invited Presentation. COMS2016-1406
Ray Quintana, Cottonwood Technology Fund, Albuquerque, NM, United
States

Cottonwood has been recognized as a leader in early stage high tech
venture funding. We understand that most regions in the world are not
blessed with the abundance of seasoned managers nor funding sources
that are available in regions like the San Francisco bay area. Yet all areas
have exceptional technology driven ideas. Our firm was developed to
serve those region and we have advanced one region exceptionally well.
Our challenge was how to internationalize this activity? How do we select
a suitable region and how should we change our practice to meet the
needs of the new environment. We have internationalized our model and
provide a discussion of this three year activity here.

Early Stage Venture Capital for the Rest of Us

We developed perhaps the first true accelerator in New Mexico for High
tech science based project. We continue to see exceptional ideas and
technologies in our region that need not incubation but true acceleration.
We have a full machine shop, software assembly technologies, space and
resources that many firms require to cross not only the “Chasm” but more
primal the “The valley of death.” We help firms with patient resources,
technical expertise and systemization and do so in an organic evolving
manner.

Panel on Funding Emerging Technologies for Abundance
Panel Presentation. COMS2016-1402
David Blivin, Cottonwood Technology Fund, Santa Fe, NM, United States,
Robert Sachs, TEAM Technologies, Inc., Albuquerque, NM, United States, Ray
Quintana, Cottonwood Technology Fund, Albuquerque, NM, United States

Panel discussion with session speakers and invited guests on funding
emerging technologies for abundance

Invited Presentation. COMS2016-1317
David Blivin, Cottonwood Technology Fund, Santa Fe, NM, United States

TRACK 10 EDUCATION
Track Organizer: Sue Neuen, Science@OC, Santa Ana, CA, United States

When you look at the landscape of disruptive ideas based on real IP
based products, most often these ideas are no longer based in Silicon
Valley or Boston. But how do these companies attract the funding they
need to grow without moving to the money centers?
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10-1
DEVELOPING SKILLS FOR THE 21ST CENTURY
Navarro 2:15pm - 3:40pm

There is significant interest for successful technology commercialization
through entrepreneurial action in regions throughout the world. This
activity is an enabler for Job creation and improved economics for these
regions. Yet this is a relatively young pursuit in a field traditionally
dominated by regional policy which focused on attracting large firms.

Session Organizer: Sue Neuen, Science@OC, Santa Ana, CA, United States

The answer lies in recognizing the 3 pillars needed for success - ideas,
money and management. Whether you’re a company trying to grow in your
region of origin, or city trying to retain the best ideas for job creation in
region - you have to understand how to address these pillars effectively.

Invited Presentation. COMS2016-1376

Practices that work in regions of abundance inevitably fail when attempted
in the majority of regions in the world that are not blessed with a long

Why do people tell you that your idea is wonderful and that they would
use your product or service and then disappear come time to buy? Why

Merging Soft skills with Hard technology: Needed education to
meet the challenges of the 21st century

John Oberg, Market Sense Inc., Austin, TX, United States

Monday Technical Program
does feedback seem so positive, yet sales aren’t as positive? It is not
enough to have a winning product. Companies only win when people
adopt technology. In this presentation I will discuss the underlying
psychology of both entrepreneurs and the people who buy from them.
You will leave with a much deeper understanding of the adoption process
and the barriers to successful roll-out of your product. I will offer insights,
stories and effective tools based on decades of research into product
commercialization and my own experiences helping companies start,
scale and exit.

The Multi-Disciplinary Nature of Emerging Technologies: A
Challenge for Educators, Students and Industry
Invited Presentation. COMS2016-1373
Deb Newberry, Dakota County Technical College, Rosemount, MN, United
States

Emerging technologies such as photonics and nanotechnology as well as
more established technologies such as electronics and biotechnology rely
on a myriad of skill sets and knowledge categories to bring ideas from
concept to product to market stages. This requirement of multi-disciplinary skills has broken down stovepipes in both academia and industry.
However, educating student and employees across multi subject areas
can be time consuming and expensive. An approach to address this
challenge is being applied in several nanotechnology based education
programs. This presentation will address the approach, implementation,
challenges and lessons learned.

The Development of Entrepreneurs
Invited Presentation. COMS2016-1360
Ken Jones, University of Houston, Houston, TX, United States

The development of Entrepreneurs often starts at universities. Young high
tech Start-ups and Universities are often intertwined. Practical hands on
education in the business as well as technical aspects are required. I
discuss hands on efforts in creating, building and selling businesses.

Panel on Developing Skills for the 21st Century
Panel Presentation. COMS2016-1403
John Oberg, Market Sense Inc., Austin, TX, United States, Deb Newberry,
Dakota County Technical College, Rosemount, MN, United States, Ken
Jones, University of Houston, Houston, TX, United States

Panel discussion with session speakers and invited guests on developing
skills for the 21st century
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TUESDAY, AUGUST, 30

TRACK 5 BIOMEDICAL/PHARMACEUTICAL
Track Organizer: Robert Giasolli, Cagent Vascular, LLC, Wayne, PA, United
States

TRACK 11 PLENARY PRESENTATIONS

11-3
PLENARY - TSENSORS (TRILLION SENSORS): FOUNDATION FOR
THE NEXT DECADE ECONOMY
Salon A 8:30am - 9:20am

TSensors (Trillion Sensors): Foundation for the Next Decade
Economy
Keynote. COMS2016-1374
Janusz Bryzek, eXo Systems Inc., Oakland, CA, United States

Visions from Singularity University and TSensors Initiative are forecasting
major global economy restructuring in coming decade, with a foundation
being created by trillions sensor gathering unprecedented volume of
information.

MOST IMPORTANT FINDING:
•

40% of Fortune 500 (and other large world companies is expected to
be replaced by 2025 by exponential organizations, similarly to Kodak
(linear photography business) “replacement” by Instagram (exponential photography business) in 2012.

•

50% of current US jobs is expected to be eliminated by 2025 by
robots, which will make “offshoring” irrelevant.

•

Total US current job loss could be perhaps 100 million by 2025.

•

IoT and mHealth are expected to create by 2025 perhaps 300 million
new global jobs, mostly for knowledge workers.

•

Data generated by sensors supporting these economic tides is
expected to reach 1BB (BrontoByte, 1017), perhaps as early as 2025.

•

AI, especially Deep Learning, is expected to capture algorithms
development extracting useful information from Big Data, as there
will not be enough programmers in the world.

•

Data analytics is expected to capture between 60% and 90% of
global profits in all global industries by 2025.

24

TSensors initiative, now merged with MEMS and Sensor Industry Group, is
launching development of TSensors Vision books, conceived as a
collection of White Papers written by academic, research and industrial
visionaries characterizing the emerging sensing, MEMS, related infrastructure technologies and applications enabling largest business opportunities for sensor and related industries in coming decade.

5-1
BIOMEMS DIAGNOSTIC PATHWAY PART 1: ORAL CANCER
COMMERCIALIZATION EXAMPLE
Hidalgo 9:35am - 11:00am
Session Organizer: Robert Mehalso, Microtech Associates, Fairport, NY,
United States

The Commercialization Pathway for the First Effective Numerical Index for Oral Cancer
Invited Presentation. COMS2016-1324
John T. McDevitt, New York University, New York City, NY, United States

Currently, 60 to 70% of medical decisions are made using diagnostic tests.
New medical microdevices technologies derived from micro/nano
activities provide potential solutions to bridge this significant clinical gap.
However, today there are four major inhibitors to the successful micro-manufacturing of medical microdevice products: 1) First, adaptation of
micro/nano sensors for use at the point-of-care has been challenging; 2)
Second, current micro/nano sensors systems fail to compete with remote
laboratory testing, both from cost and performance vantage points; 3)
Third, micro/nano sensors systems typically lack new content that is not
already available through remote laboratories; and 4) Forth, the multiple
phases of regulatory approval that traditionally take decades to complete
slow the migration of new tests to these potentially portable platforms.
To help overcome these significant barriers, the McDevitt laboratory and
SensoDx recently have developed the Programmable Bio-Nano-Chip
(p-BNC) system. This platform technology combines unique chem- and
biosensing capabilities with powerful machine learning algorithms to
provide novel and intuitive single-valued indices across several major
diseases. This lecture will feature the micro-manufacturing challenges
faced in moving this versatile platform technology from bench to bedside.
Major challenges to be discussed here will include development of new
methods to prototype devices, the integration of the subcomponents into
functional devices, materials choices that mitigate problems with nonspecific biological interations, development of mass-scalable micro-manufacturing methods, development of methods to stabilize labile bioreagents,
adaptation of new biomarker content to the platform, optimization of
bioassays so as to compete with gold standard tests and validation of
multimarker panels through completion of large-scale clinical trials.
Overcoming these barriers has paved the way for first in kind insights
related to early disease detection oral cancer. This talk will summarize
developments for this chip-based detection modality and describe the
largest cytology clinical study ever completed in this area.

Tuesday Technical Program
Taking the PNBC from a Research Lab to a Manufacturing Line
Invited Presentation. COMS2016-1351
Jason Hayes, MiniFAB (Aust) Pty Ltd, Scoresby, Vic, Australia

Being held accountable by clients, investors, line managers, and numerous other stakeholders to take a great idea for a product and turn it into a
commercial success means that you need more than just good luck to pull
off a win. You need the very best people and processes on your side.
Over the last 14 years, and across more than 1000 projects, our Product
Development Team have continuously refined a simple, staged, product
development strategy that we implement as best practice across all of our
development projects. By using, as an example, the PBNC cartridge
conceived by the McDevitt lab, the process from demonstration of core
technologies through to continuous improvement in manufacturing will be
explored with particular emphasis on the role of ISO 13485 design control
in supporting a successful outcome. The requirements of ISO 13485 and
FDA 21 CFR 820 are easily accessible to study but this presentation will
provide some insights as to why certain requirements make a lot of sense
and how you might prepare for the all-important review processes that will
ultimately need to be negotiated.

Point of Care Testing
Invited Presentation. COMS2016-1350

5-2
EMERGING TECHNOLOGY, PHARMACEUTICALS AND
DIAGNOSTICS
Navarro 9:35am - 11:00am
Session Organizer: Robert Giasolli, Cagent Vascular, LLC, Wayne, PA,
United States

Atomic Force Microscopy: New Opportunities leveraging AFM
Tip capabilities
Invited Presentation. COMS2016-1379
Daniel Bijl, SmartTip B.V., Enschede, Netherlands

The Atomic Force Microscope (AFM) moved from laboratory oddity to a
required robust research and test instrument on the basis of the development and continual improvement of the AFM instrumentation. Today while
continued efforts are being placed on instrument development there is a
shift in the focus of that effort, for the first time placing a greater emphasis
on AFM tip development than ever before. This shift in development area
comes as a response to the increased use and application scope that has
made the tool more a necessity for today’s small technology manufacturers than ever before. Many new applications like cell imaging and
manipulation, and investigating local chemistry (on the nano scale) are
here. Hybrid or self-actuated and self-sensing cantilevers, integrated
isolated electrodes and integrated microfluidics are some of the challenges to enable those application areas.

Elizabeth Wagar, University of Texas MD Anderson Cancer Center, Houston, TX, United States

Product Development for the Aging
This talk will explore Point of Care testing from a Laboratory Director’s
perspective. The content will explore the “nots”, current trends, and future
predictions in Point of Care testing.
•

Identify the “Nots”, to better understand POC testing

•

Understand current trends in the U.S. for POC testing

•

Understand current regulatory hot topics for innovative testing in the
U.S.

•

Discuss the future of POC testing

Panel on Oral Cancer Device Commercialization Pathway
Panel Presentation. COMS2016-1391

Invited Presentation. COMS2016-1334
Stephen Lueckenhoff, Inspyrd Product Corporation, Albuquerque, NM,
United States

With an ever increasing aging population, significant growth in chronic
diseases survival, and retirement of the “Baby Boomers”, the demand for
emerging technologies that addresses these needs for safe, user friendly
and convenient products that also provide independency, has never been
higher. Facing the challenges of the 21st century worldwide healthcare
challenges, and general consumer products, requires thorough market
analysis.
This lecture will explore and present aging trends, market analysis and
pertinent considerations in the design and marketing of products to the
aging population.

John T. McDevitt, New York University, New York City, NY, United States,
Jason Hayes, MiniFAB (Aust) Pty Ltd, Scoresby, Vic, Australia, Elizabeth
Wagar, University of Texas MD Anderson Cancer Center, Houston, TX,
United States

Panel discussion with session speakers and invited guests on oral cancer
device commercialization pathway
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So, You Want a Sound Diagnosis?
Invited Presentation. COMS2016-1366
Wim van Hoeve, Tide Microfluidics, Enschede, Netherlands

Tide Microfluidics is bringing ultrasound imaging out of the dark. Our
platform technology is capable of creating uniform and robust microspheres for application as a high quality ultrasound contrast agent (UCA).
We are taking a stepwise development towards the clinical market, with a
bedside UCA production device as our final goal. During this talk our
platform technology and its capabilities will be highlighted as well as the
development of our company and growth from microtechnology solutions
provider towards medical device producer.

Panel on Emerging Technologies, Pharmaceuticals, and
Diagnostics
Panel Presentation. COMS2016-1392
Daniel Bijl, SmartTip B.V., Enschede, Netherlands, Stephen Lueckenhoff,
Inspyrd Product Corporation, Albuquerque, NM, United States, Wim van
Hoeve, Tide Microfluidics, Enschede, Netherlands

Panel discussion with session speakers and invited guests on emerging
technologies, pharmaceuticals, and diagnostics.

TRACK 5 BIOMEDICAL/PHARMACEUTICAL
Track Organizer: Robert Giasolli, Cagent Vascular, LLC, Wayne, PA, United
States

needs to perform even one operation a day, such as pushing a button or
charging.
Unobtrusive health sensing, defined here as automated collection of
person’s health data without user’s action, supplemented by occasional
testing requiring user’s involvement (such as medical imaging), is
expected to become a foundation for mHealth.
This presentation will review the following health sensing technologies
enabling unobtrusive health sensing:
•

Wearable sensors

•

Motion sensors

•

Tattoo sensors

•

Optical sensors

•

Hyperspectral sensors

•

Thermal sensors

•

Radar, THz, Microwave sensors

•

Smart fabrics sensors

•

Breath sensors

•

Voice derived health sensors

•

Body fluid sensors (saliva, sweat, urine, stool, blood)

•

Microfluidic sensors

•

Ultrasound sensors

•

Radiation (Gas Discharge Visualization) sensors

5-3
UNOBTRUSIVE HEALTH MONITORING
Hidalgo 11:15am - 12:40pm

An Application-specific Framework for Sensors in eHealth:
Today, Tomorrow and in 2025

Session Organizer: Janusz Bryzek, eXo Systems Inc., Oakland, CA, United
States

Invited Presentation. COMS2016-1310
Mark Zdeblick, Proteus Digital Health, Redwood City, CA, United States

TSensors for Unobtrusive Health Monitoring
Invited Presentation. COMS2016-1365
Janusz Bryzek, eXo Systems Inc., Oakland, CA, United States

mHealth aims to empower billions of people to become CEO’s of their own
health, democratizing healthcare, improving its quality, enabling the shift
of healthcare to prevention, and dramatically reducing healthcare cost.
This represents a stepping stone towards Abundance, the utopian world
with healthcare to all.
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The experience from health and fitness sensing using wearable devices
shows that their use drops sharply in the first six months, whenever user

Today, the most popular eHealth applications are in the broad category
often referred to as “Health and Wellness”. Accelerometers, gyroscopes,
and GPS systems combine to provide an easy way for mostly young
people to keep track of their daily activity. This data is slowly making its
way into the doctor’s office, but the path to market is longer - and more
fragmented. By 2025, individual therapeutic areas will be addressed by
FDA-approved combinations of sensors that serve well-identified roles in
the care pathway. This talk will provide a framework that connects future
sensors to specific tools for patients and their caregivers, and provides an
overview of what consumers and patients can expect by 2025.

Tuesday Technical Program
Energy Harvesting MicroSensors
Invited Presentation. COMS2016-1323

date ever shorter product cycles. A compact process has therefore been
devised which allows for parallel processing of prototype and established
devices. As a result, the time from design to test is typically four to six
weeks in HT’s captive R&D and manufacturing lines.

Todd Christenson, HT MicroAnalytical, Inc., Albuquerque, NM, United States

Although power requirements for microsensors continue to diminish,
sensor applications abound where consuming any battery power at all or
providing photovoltaic or wireless power is not desired or an option. Many
sensors in this type of passive category have been available as larger
electromechanical devices but as such are incompatible with miniature
microelectronic packages and many emerging microsensor implementations. Examples include magnetic and inertia switches or threshold
accelerometers. Producing such sensors with microfabrication technology
has proven difficult chiefly because deriving sufficient energy for reliable
operation requires volume. HT Micro’s microfabrication processes solve
the volume problem so that transducing elements can be designed to
capture sufficient energy of interaction to create reliable, microminiature,
cost effective passive sensors. Such microfabricated sensors are able to
both replace many existing larger sensors as well as enable new
microminiature applications.
Customers have chosen HT’s products to date largely because of
improved reliability and smaller size. HT Micro’s inertial switches have
been qualified for some of the most stringent requirements of any
hardware, that being armament fuzing. In this application these devices
are making artillery more safe and sure while meeting a 20 year shelf life.
Also, not only are these devices able to be substituted for existing inertial
switches, saving weight and volume, but they are also being deployed in
smaller caliber munitions where previously there was no such device
available which was small enough. The result is an overall safer arsenal
than could previously be achieved.
Areas in which HT is seeking to grow include adding devices with more
capability and tailoring functions more for commercial applications.
Passive inertial and magnetic sensors share tremendous opportunity in
portable medical aids and medical diagnostic and monitoring products.
Additional application areas include, for example, precision position
sensing for optics, industrial safety, wake-up monitoring, and automation
and robotics sensing. All of these areas possess the need for some
balance of microminiature size, zero-power, and/or ultrahigh reliability with
long periods of inactivity.
Just as these types of components enjoy a wide range of applications, so
too do their specifications need to cover a wide range of needs as is
almost always is the case with sensor components. The lesson learned
here has been that there is no one device solution for every application.
In light of this situation, the tuning of HT’s passive sensors has been
designed in a way so that thresholds can be set with minor changes to
design. The sensor architecture is also designed so that the overall
device process remains largely the same regardless of threshold or type
of sensor so that one can achieve a multitude of device characters even
within a given production run if desired.
Another valuable lesson concerns ease of adoption for a new application
or customer. In this regard, what is paramount is making a product
solution available early in the product cycle and being able to accommo-

HT Micro has established itself as a custom microfabricated passive
microsensor solution provider. With further expansion, our investors will
continue to profit from addressing this underserved and rapidly growing
market space.

Panel on Unobtrusive Health Monitoring
Panel Presentation. COMS2016-1393
Janusz Bryzek, eXo Systems Inc., Oakland, CA, United States, Mark
Zdeblick, Proteus Digital Health, Redwood City, CA, United States, Todd
Christenson, HT MicroAnalytical, Inc., Albuquerque, NM, United States

Panel discussion with session speakers and invited guests on unobtrustive health monitoring

5-4
BIOMEMS DIAGNOSTIC PART 2: MOBILE HEALTH
COMMERCIALIZATION PATHWAY
Navarro 11:15am - 12:40pm
Session Organizer: John T. McDevitt, New York University, New York City,
NY, United States

Development of the Cardiac ScoreCard System
Invited Presentation. COMS2016-1326
Michael McRae, Rice University, Houston, TX, United States

Cardiovascular disease (CVD) is the leading cause of death in the U.S. and
globally, accounting for approximately one in three deaths. Further, the
exorbitant healthcare costs associated with CVD are burdening the
economy. The joint goal of saving lives and reducing healthcare costs may
be accomplished through frequent monitoring, prevention, and early
detection of CVD by clinical decision support systems; however, widespread adoption of these support systems for the identification of heart
diseases has been limited, likely due to the poor interpretability of
clinically relevant results and the lack of seamless integration between
measurements and disease predictions.
The implementation of machine-learning algorithms in point-of-care
diagnostic devices has the potential to radically alter the way we quantify
our health, and once adopted clinically these devices could outperform
current standard methods for diagnosis and prognosis of certain diseases.
Not only will the composite of multiplexed biomarker measurements
outperform any individual biomarker, but also the formation of new
classifications, scores, or indices provides a result that is more interpretable than simply a list of biomarker concentration values. The bridge
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between integrated point-of-care testing and model development is
critical for translating theoretical approaches into mainstream clinical
practice.
In this capacity, we are developing the Cardiac ScoreCard-a collection of
machine-learning algorithms to predict a spectrum of cardiovascular
diseases using multiplexed biomarker measurements, symptoms, medical
history, and demographics. The Cardiac ScoreCard assay features a
multiplexed panel of biomarkers from a diverse pathophysiology and a
lasso logistic regression approach which converts patient demographics
and biomarker data into a single-valued Cardiac Score with interpretable
and clinically useful information in the form of logistic regression coefficients. When fully developed, the Cardiac ScoreCard is intended provide
personalized cardiac health assessments across a spectrum of CVD with
predictive models for cardiac wellness (risk profiling) and diagnostic and
prognostic models for acute myocardial infarction (AMI) and heart failure
(HF).
These comprehensive cardiac biomarker tests have the potential to
radically reduce costs, decrease wait times, and add new options for
patients needing regular health monitoring. Expanding on the capabilities
of consumer electronics, big data analytics, and web-aware sensors,
cloud-connected diagnostics can be powerful instruments for wellness
tracking and behavior modification. The fusion of data from information-rich biomarkers and IoT infrastructures with predictive analytics may
exponentially improve drug discovery, health policy, and allow new
options for personalized wellness management. The combination of a
platform to digitize biology and predictive analytics can change the
trajectory of medicine, where the current linear thinking-mainly based on
late-stage disease diagnosis using expensive and cumbersome tools-is
replaced by a pathway to exponential medicine made possible through
the introduction of scalable tools with the capacity to learn.

Contract Research Organizations: Helping Companies Move
from Device Creation to Marketing Approval
Invited Presentation. COMS2016-1349
Theresa Scocca, Rho, Chapel Hill, NC, United States

Once a device is developed and built, there is still significant work to be
done prior to marketing and commercialization. The development of any
product requires consideration of regulatory strategy and interaction with
FDA. If the device is not significantly similar to an already-marketed
device, clinical testing to demonstrate safety and effectiveness is also
required. A knowledgeable full-service CRO can bring important
expertise to the table to help a device manufacturer design a development program that meets FDA expectations, develop protocols, conduct
clinical trials that meet prescribed regulations and guidances, analyze
data, prepare a submission packaging to gain clearance or approval for
marketing authorization, and facilitate valuable interactions with FDA
throughout the development program and review.

Panel on Mobile Health Applications
Panel Presentation. COMS2016-1394
Michael McRae, Rice University, Houston, TX, United States, Shail Sinhasane, Mobisoft InfoTech LLC, Houston, TX, United States, Theresa Scocca,
Rho, Chapel Hill, NC, United States

Panel discussion with session speakers and invited guests on Process and
Pathways for Development of Mobile Health Applications

Pathways for Patient-Facing App Development
Invited Presentation. COMS2016-1409

Shail Sinhasane, Mobisoft InfoTech LLC, Houston, TX, United States

It is well known that medical and health-related mobile applications and
technologies (mHealth Apps) will challenge the way the existing healthcare system delivers their care. It will transform care management from the
patient experience to the operations of entire healthcare organizations.
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Mobile, IoT and Wearables based health apps will facilitate a future in
which patients are put at the center of healthcare and are given the best
tools for managing their own wellness and health data. The combination of
sophisticated Lab-On-Chip and mobile technologies are making it easier
for healthcare professionals to deliver the best care possible, away from
high-cost facilities such as hospitals and doctors’ offices, and closer to
where patients live, work, travel and face their future. IT is critical to gather
knowledge on possible pathways for patient-facing app development and
determine which of mobile, IoT, wearables or hybrid approach is best
suited for delivering healthcare.

TRACK 12 LUNCHEON SPEAKERS

12-2
TUESDAY - HONG SENG CHEN
Salon A 12:40pm - 1:40pm

TRACK 11 PLENARY PRESENTATIONS

11-5
PLENARY - PUMPS AND PIPES, “THE OTHER GUY’S TOOLKIT”
WHAT CAN WE LEARN FROM OTHER INDUSTRIES
Salon A 1:40pm - 2:15pm
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Pumps and Pipes, “The Other Guy’s Toolkit” what can we learn
from other industries
Keynote. COMS2016-1408
Alan Lumsden, Houston Methodist DeBakey Heart & Vascular Center,
Houston, TX, United States

“The solution to our problems most likely lie in someone else’s toolbox the challenge is in finding it!”
A significant problem in medical technology innovation, and perhaps other
industries, is that developers are very in-bred, exposed only to like-thinking individuals, which prevents innovation and maturation of “out of the
box” ideas. We believe that great benefit may be gained by exposing
cardiovascular and imaging researchers to technology currently available
in the energy and aerospace worlds. We therefore created a problem-focused forum to analyze issues relevant to both the energy, aerospace and
medical worlds, presenting and discussing with opposite industry
counterparts, in an exploration of complementary technologies.
There are remarkable similarities between the oil and gas industry and the
treatment of cardiovascular disease. Both deal in the business of “Pumps
and Pipes.” An analogy with the heart and vascular system. Both
industries image, navigate hollow tubes into targets, create conduits for
delivery of oil or blood, monitor and maintain those conduits, intervene
when they fail and seek less expensive, less traumatic methods for
achieving their goals. The research tools used to optimize our industries
are similar: metallurgy, finite element analysis, computational fluid
dynamics, stress testing and search for new durable materials. Blood and
oil are both non-Newtonian fluids that have remarkably similar flow
characteristics. Computational fluid dynamics, a technique for analyzing
how fluids flow has been largely developed in the oil and gas business
and used to optimize pipeline development. It is now emerging as a
central tool in understanding the dynamics of how fluid flows in blood
vessels in order to optimize device development. Likewise, finite element
analysis extensively employed for engineering of critical pump components is now used to predict how and when aneurysms rupture.
Houston is the world center for energy and human space flight. The Texas
Medical Center, a consortium of medical schools, hospitals, and universities is the single largest medical complex in the world. Although leadership crossover occurs at the board level in many of the medical enterprises, this has not translated into a meaningful technology exchange. Despite
the concentration of academia, medical institutions, and the petroleum
industry, Houston has a sparse medical device industry, despite having
many of the resources, which could jump-start the process.
There is precedent for integrating the medical and petroleum know-how
with resulting business success and a positive impact on patient welfare.
The Kimray-Greenfield inferior vena cava filter was initially created to
collect sludge from an oil pipeline. It is now used clinically to prevent clots
passing from the legs to the lungs. Dr. Greenfield was prompted by a case
of pulmonary embolus (PE) in a young trauma patient. After opening the
chest and performing a pulmonary embolectomy, the patient died. He
sought better techniques to prevent PE and asked Garman Kimmell, an
entrepreneur-inventor for the oil and gas industry, for his help. Kimmell
recognized the similar problem of sludge in oil pipelines and how a conical

filter trapped the sludge at its center while still allowing flow around it on
the sides. Together they designed a prototype and tested it in animals
before implanting it in human patients in the early 1970s. The modern
descendant is the stainless steel Greenfield filter, now marketed by Boston
Scientific, which has been implanted in over 200,000 patients.
NASA is a preeminent engineering institute and all human space flight is
developed through Houston. In this presentation we will discuss intriguing
opportunities for innovation between NASA engineers, oil and gas
engineers and medical researchers. This kind of interaction, we believe,
can lead to huge leaps in technology.

TRACK 6 MANUFACTURING AND SYSTEMIZATION
Track Organizer: Jorge Hernandez, Sandia National Laboratories, Albuquerque, NY, United States

6-1
3D PRINTING, BORN QUALIFIED AND ADDITIVE
MANUFACTURING
Hidalgo 2:15pm - 3:40pm
Session Organizer: Jorge Hernandez, Sandia National Laboratories, Albuquerque, NY, United States

Materials Development for Additive Manufacturing Processes
across Multiple Length Scales
Invited Presentation. COMS2016-1371
Gregory Dillon, Penn State Erie - The Behrend College, Erie, PA, United
States

Over the past decade Three Dimensional Printing has become a household term and the basic technology has been made available to an ever
widening spectrum of users, from hobbyists to advanced product and
process developers. The more inclusive term of Additive Manufacturing
(AM) encompasses a much broader set of technologies than what has
entered popular cultural consciousness and significant advances continue
to be made in many areas. While 3D printing is most often thought of as a
process that uses polymeric materials, equally mature and capable
manufacturing technologies use metals, ceramics and even advanced
composites. Generally speaking, process limitations are not imposed by
the deposition mechanism. The mechanical and control technologies
needed for accurate placement of material have existed for decades. It is
the contention of the author, and others, that widespread judicious
implementation of AM technology is primarily limited by material physics.
This manifests either as thermodynamic (and perhaps kinetic) impediments to rapid deposition, or a current lack of materials that have been
‘approved’ by technology suppliers. An ongoing initiative sponsored by
the National Institute of Standards and Technology (NIST) is focused on
addressing materials related issues through the constitution of an
industrially led consortium. This presentation will address materials
limitations for AM technology and will summarize current efforts to expand
the number of materials available to the process. Focus will be placed on
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use of advanced hybrid material systems in manipulation of material
characteristics across a wide range of length scales, including micro and
nano systems. The talk will summarize the findings of a road mapping
process completed using NIST funding and will suggest research and
development strategies that can be employed to maximize the application
of this exciting technology.

Additive Manufacturing, and Accelerated Cycles of Learning for
High Consequence Industries

based on 2 photon-absorption and allows for three-dimensional structures
with feature sizes down to 150 nm with acceptable writing times. Such a
commercially available system is installed at the Karlsruhe Nano Micro
Facility (KNMF), a user facility of the German Helmholtz Association The
3D printing equipment is heavy in demand for the fabrication of a large
variety of novel materials, both for academia and industry. This presentation explains the manufacturing technology and demonstrates its
capabilities with projects conducted at KNMF. The examples include
materials with novel mechanical properties as well as applications in life
sciences and fluidics.

Invited Presentation. COMS2016-1385
R. Allen Roach, Sandia National Laboratories, Albuquerque, NM, United
States

The state of the art of design, manufacturing, test, product and process
modeling techniques have improved over the decades. Terms like:
additive manufacturing, rapid learning, accelerated cycles of learning, lean
learning, subtractive 3D printing, pervasive metrology, and advanced
modeling techniques hold the promise for faster development and
qualification of products. A number of metrics, statistics, modeling and
manufacturing techniques are now available to a designer, researcher,
developer, or manufacturer to speed a concept through qualification to
use. Yet with all this promise increasing speed to market and product
certification for products focused on high consequence industries has not
improved at the rate many thought possible.
Here we take steps to understand how the combination of accelerated life
cycle techniques and additive manufacturing techniques can be combined
to improve “time to market” in high consequence industries like energy
and healthcare. We develop a first order model based on industrial
practice and theory to not just develop a rapid prototype but to provide a
pathway forward which will move rapidly down the qualification portion of
the High consequence product realization process.

Panel Presentation. COMS2016-1397
Gregory Dillon, Penn State Erie - The Behrend College, Erie, PA, United
States, R. Allen Roach, Sandia National Laboratories, Albuquerque, NM,
United States, Stefan Hengsbach, Karlsruhe Institute for Technology,
Eggenstein-Leopoldshafen, Germany

Panel discussion with session speakers and invited guests on 3D printing,
born qualified, and additive manufacturing

TRACK 7 COMMERCIALIZING EMERGING TECHNOLOGIES
Track Organizer: David Tolfree, MANCEF, Manchester, United Kingdom

7-1
COMMERCIALIZING EMERGING TECHNOLOGIES
Navarro

2:15pm - 3:40pm

Session Organizer: David Tolfree, MANCEF, Manchester, United Kingdom

Sandia National Laboratories is a multi-program laboratory managed and
operated by Sandia Corporation, a wholly owned subsidiary of Lockheed
Martin Corporation, for the U.S. Department of Energy’s National Nuclear
Security Administration under contract DE-AC04-94AL85000.

New Commercialisation Perspectives of Vacuum MEMS

Additive Manufacturing with Nano-size Features

Development of several types of MEMS and NEMS utilizing small-volume
(~1 cm3) of hermetically sealed vacuum chambers meets several physical
and technical barriers. Because the pressure strongly influences properties of many devices, in many cases it is required either to limit it as much
as possible or to adjust it precisely to the application. Therefore, it would
be strongly appreciated to have a method of generating vacuum and
controlling its value inside a MEMS package. On the other hand miniaturisation of many devices towards MEMS/NEMS devices (e. g. SEM/TEM
microscopes or mass spectrometers) that utilize vacuum is limited by
application of the standard vacuum pumps.

Invited Presentation. COMS2016-1407
Stefan Hengsbach, Karlsruhe Institute for Technology, Eggenstein-Leopoldshafen, Germany
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Panel on 3D Printing, Born Qualified, and Additive Manufacturing

The capability of generating structures in the nanometer range is
nowadays a prerequisite for building entirely new materials and surfaces
with novel properties. Most conventional additive manufacturing processes are not suitable for such small feature sizes. Nanocribe GmbH, a
spin-off of the Karlsruhe Institute of Technology has developed a laser
lithography system based on a disruptive 3D printing technology that
addresses the nano- and micro-scale printing challenge. The process is

Invited Presentation. COMS2016-1320
Rafal Walczak, Wroclaw University of Technology, Poland

The problem of an active generation of vacuum (especially high vacuum)
in MEMS/NEMS remained unsolved for years. The works carried out in the
Department of Microengineering and Photovoltaic (www.memslab.eu) of
Faculty of Microsystem Electronics and Photonics during last two decades

Tuesday Technical Program
leaded to development of truly MEMS vacuum micropumps. It has been
shown that MEMS ion-sorption micropump generates vacuum from 1 hPa
to 3∙10−7 hPa inside approximately 80 mm3 volume. It opens new technical
and commercialisation perspectives for development of new class of
instruments that utilize high vacuum MEMS.

The Challenge of Technological Commercialization in an
Emerging Economy, the Case of Brazil
Invited Presentation. COMS2016-1386
John Mueller, Fundação Dom Cabral University, Nova Lima - MG, Brazil

During the presentation, discussion on devices that are based on
developed high vacuum MEMS will be carried out. Experience of the
researchers from the Department and finalised pro-industrial projects
leaded us to the conclusions that the following instruments can be
considered as novel MEMS-based products: MEMS ion-sorption pumps,
integrated MEMS electron source with MEMS vacuum pump, integrated
transmission electron microscope on-chip and CPT or cooled-atom MEMS
atomic clocks. The key component - MEMS vacuum pump - is working
properly and ready for integration with other MEMS instruments.

What Factors Influence Entrepreneurship Activity Levels in
Countries
Invited Presentation. COMS2016-1332
Suleiman Kassicieh, University of New Mexico, Albuquerque, NM, United
States

Entrepreneurship levels have been identified as key indicators of the
potential of countries’ economic systems to augment wealth and job
creation. For that reason, policy makers and scholars around the world
have paid sustained attention to the issue of how these levels vary across
countries and what are the factors that can explain those differences. Most
of the previous research on this phenomenon has offered explanations at:
1) the individual level of analysis, highlighting the role of individuals’ age,
education attainment, position in specific social networks, previous experiences, etc., but also at; 2) country level of analysis, stressing the role of
economic, institutional and cultural differences among the countries
assessed. However, no research has explored whether interdependences
among countries derived from globalization processes may also play a
role on entrepreneurship level differences across countries. In this paper
we develop a theoretical framework and empirically explore whether and
how country’s ‘position’ vis-à-vis key nodes within global social and
economic networks of activities may influence the local level of the
entrepreneurial activities, as well as its international and technologically
advanced orientation. Our theoretical framework supported by a set of
robust empirical tests makes a significant contribution to augment our
current understanding of the mechanisms explaining entrepreneurship
activity levels beyond customary explanations at the individual and local
contextual variables.

The OECD defines innovation as the “implementation of a new or
significantly improved product (good or service)”… Regardless of how we
define innovation, Brazil has been comparatively weak in the commercialization of new technologies by both extant firms and entrepreneurs. The
reasons for this will be explored. Challenges at the end of the innovation /
commercialization value chain clearly contribute to this. They include rules
and regulations inefficiencies such as bureaucracy and the high cost of
capital. These factors are compounded by significantly low levels of
interpersonal trust, which results in a lack of collaboration. Brazil also
suffers from deeper structural deficits along the long-term “innovation
value chain” that is characterized by (1) proportionally low numbers of
natural sciences and engineering graduates, (2) scientific research that,
although significant in number, can generally be characterized as being
“academic research for academics” and (3) proportionally low technological production, correlated by low numbers of patents granted. Specific
successful models of technological commercialization in Brazil will also be
highlighted.

Panel on Commercializing Emerging Technologies
Panel Presentation. COMS2016-1399
Suleiman Kassicieh, University of New Mexico, Albuquerque, NM, United
States, John Mueller, Fundação Dom Cabral University, Nova Lima - MG,
Brazil, Rafal Walczak, Wroclaw University of Technology, Poland

Panel discussion with session speakers and invited guests on commercializing emerging technologies
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TRACK 11 PLENARY PRESENTATIONS

11-4
PLENARY - AN OVERVIEW OF THE UK INNOVATE AND THE EU
HORIZON 2020 PROGRAMMES
Salon A
8:30am - 9:20am

An Overview of the UK Innovate and the EU Horizon 2020
Programmes
Keynote. COMS2016-1346
David Tolfree, MANCEF, Manchester, United Kingdom

The talk will give an overview of the European Horizon 2020 and the
Innovate UK programmes. Ultimately, both have similar goals but follow
different pathways to achieve them. There is huge difference in scale.
Examples of key emerging technology projects in these programmes will
be given.
Horizon 2020 is the largest ever European funding programme for
research and innovation. It has a budget of 79 billion euros and will run
until 2020. Reflecting the policy priorities of the European Commission, it
covers all stages of research and innovation - from concept to market.
Unlike previous programmes, funding is available to legal entities in
countries outside the EU.
Being the eighth European Framework Programme for Research and
Technological Development and a key element of the European Research
Area, Horizon focuses on accelerating innovation and technological
development to deliver faster solutions to end users to enhance economic
growth. The main goal is implementation of solutions rather than technological development.
The three main pillars of the programme will be described showing how
they will meet the societal challenges facing Europe and the wider world.
Innovate is the operating name of the Technology Strategy Board, the
UK’s innovation agency. It is a non-departmental public body that reports
to the Department for Business, Innovation and Skills (BIS). It is the UK’s
innovation agency with a mission to support and drive science and
technology innovations that will grow the UK economy
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The original Technology Strategy Board, established in 2004 had its roots
in the Innovation Review published by the Government’s Department of
Trade and Industry in December 2003. This reconfigured the major
funding mechanism as the Collaborative Research and Development
Technology Programme, transformed the pre-existing Faraday and
Knowledge Transfer partnerships and Networks. These structures were
managed and advised by leaders from business, venture capitalists and
local government bodies.

Since 2007 the Government has committed over £1.8 billion to innovation,
matched by a similar amount in partner and business funding. More than
7,600 organisations with projects are estimated to add more than £11.5
billion to the UK economy and have created 55,000 extra new jobs.
One of the outstanding elements of the Innovate Programme has been the
work of the Catapult Centres. The talk will outline and highlight with
examples their success of the over the last six years. These are technology and innovation centres that bridge the gap between universities and
businesses. Catapults help businesses undertake late-stage R&D and
commercialise traditional academic research. The main elements of the
recently published Delivery Plan of Innovate for 2016-2017 will also be
given.

TRACK 5 BIOMEDICAL/PHARMACEUTICAL
Track Organizer: Robert Giasolli, Cagent Vascular, LLC, Wayne, PA, United
States

5-5
BUILDING INNOVATIVE MEDICAL DEVICE COMPANIES
Navarro
9:35am - 11:00am
Session Organizer: Robert Giasolli, Cagent Vascular, LLC, Wayne, PA,
United States

The Entrepreneurs Guide to Medical Device Development
Invited Presentation. COMS2016-1319
Robert Giasolli, Cagent Vascular, LLC, Wayne, PA, United States

Research and Innovation in the medical device field is cautiously slowing
down. Funding is getting harder, development of new devices in the
crowded landscape is increasingly requiring fast and nimble teams that
understand how to avoid the complexities of an ill-defined regulatory
process. Given this bleak outlook it is typically wise to establish a path of
innovation that incorporates a family of product from low cost/low tech/
displacement existing products through to high cost/high tech/opening
new markets.

Nanofluidic System for Universal and Long-term Controlled
Drug Delivery
Invited Presentation. COMS2016-1353
Alessandro Grattoni, Houston Methodist Research Institute, Houston, TX,
United States, Randal K. Goodall, NanoMedical Systems, Inc., Austin, TX,
United States

Through cutting-edge implementation of fabrication techniques developed in the microelectronics industry, we succeeded in creating silicon
membranes housing dense arrays of nanochannels ranging from 2.5 to
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1000 nm in height with a precision of ±2 Å. Thanks to their outstanding
mechanical robustness, bioinertness and trans-membrane transport
characteristics, we leveraged these membranes for sustained controlled
drug delivery from implantable systems. The drug delivery system (PMDS)
employs nanochannels to closely constrain molecular transport, linearizing
Fickian diffusion to achieve constant administration of therapeutics,
without the need for pumping mechanisms. Drug delivery devices are
fashioned by integrating these nanochannel membranes within medical
implantable grade titanium or polymeric capsules. Once implanted
subcutaneously, PMDS provide linear (zero-order) release of drugs and
biomolecules ranging from small molecules to large proteins irrespective
of their physicochemical properties (i.e. molecular weight, charge,
hydrophobicity hydrophilicity). The PMDS technology was demonstrated in
vivo in rodents, canine and non-human primate models. Clinically-relevant
dosages of testosterone for hormone replacement were released for more
than 1.5 years in vitro and more than 6 months in vivo at a constant rate
with this platform. Further innovations include active, on-board control
systems to permit remote manipulation or activation, enabling telemedicine or chronotherapy regimens. The PMDS technology is currently
fabricated at the industrial level in compliance with ISO-9000 certification
and is phase of clinical translation in collaboration with the commercialization partner NanoMedical Systems, Austin, TX.

Panel on Building Innovative Medical Device Companies
Panel Presentation. COMS2016-1395
Robert Giasolli, Cagent Vascular, LLC, Wayne, PA, United States, Alessandro Grattoni, Houston Methodist Research Institute, Houston, TX, United
States, Randal K. Goodall, NanoMedical Systems, Inc., Austin, TX, United
States

Panel discussion with session speakers and invited guests on building
innovative medical device companies

TRACK 8 ENTREPRENEURSHIP
Track Organizer: Aard Groen, University of Twente & University of Groningen, Groningen, Netherlands

8-1
SOCIAL ENTREPRENEURSHIP AND TECHNOLOGY INNOVATION
Hidalgo
9:35am - 11:00am
Session Organizer: Aard Groen, University of Twente & University of Groningen, Groningen, Netherlands

Loosen up? Cultural tightness and national entrepreneurial
activity
Invited Presentation. COMS2016-1316
Rainer Harms, University of Twente/NIKOS, Enschede, Netherlands, Aard
Groen, University of Twente & University of Groningen, Groningen, Netherlands

The level of entrepreneurship between countries differs consistently. A
source of this variance lies in national culture differences. Recently, the
cultural dimension “tightness” has been introduced in the literature.
Tightness refers to the degree to which a nation has strong norms and a
low tolerance for deviant behavior. Tightness can have a direct effect on
national entrepreneurial activity. It can also moderate the strength and/or
direction of the relationship between other cultural characteristics and
entrepreneurship. Such a moderation might explain previous studies’
inconclusive findings. This study analyzes tightness’s impact on new
business ownership, high-growth entrepreneurship, and social entrepreneurship, using recent secondary data from 29 countries. The results show
that tightness has neither a direct nor a moderating effect on entrepreneurship. Other cultural dimensions, such as individualism and uncertainty
avoidance, have an impact on new business ownership, but not on
high-growth entrepreneurship or social entrepreneurship. This suggests
that policy makers can use formal institutions to foster high-growth
entrepreneurship and social entrepreneurship - even in nations whose
cultural conditions do not seem to be supportive

The Importance of the Technologically Able Social Innovators
and Entrepreneur: Evidence from US national Laboratories and
Regional innovation Systems
Invited Presentation. COMS2016-1342
Victor Chavez, Chavez and Associates Consulting, Albuquerque, NM, United States, Regan Stinnett, Sandia National Laboratories, Albuquerque, NM,
United States, Steven Walsh, University of New Mexico, Albuquerque, NM,
United States, Robert Tierney, University of Twente, Enschede, Overijssel,
Netherlands

A country’s National Innovation Policies (NIP) often center on military,
energy or other national security missions. Yet many countries’ NIPs have
resulted in tremendous societal benefit through both planned and
unplanned action not associated with these goals. Socially important
technology product platforms often are developed at facilities that are part
of National and Regional Innovation Systems. Yet the policies that govern
Social Entrepreneurial Action (SEA) at these facilities are unclear. If there
is not a place for SEA in these facilities technology transfer practice then
there is cause for concern.
Here we add to the growing literature on SEA by utilizing the case study
method to investigate how SEA and NIP have been utilized in National
Innovation Systems (NIS) and Regional Innovation Systems (RIS) for the
benefit of society. We do this by investigating four cases which emphasize
internal (corporate) and external SEA in National and Regional innovation
systems. We analyze cases born of the US NIS and those of RIS activity
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initiated by SEA in Spain. We demonstrate how a US national laboratories
external engagement of SEA led to one of the most important innovations
of the last half of the 20th century - the Laminar Flow Clean Room. We
also show how internal SEA generated the National Institute for Nanotechnology Engineering (NINE). The NINE program created a pathway focused
on enabling the emergence of nascent policy makers, technologists and
entrepreneurial professionals. We show how SEA activity was developed
in Spain for two RIS based cases. We provide a model for SEA at US
national laboratories and in RIS in Spain though technology based social
innovators and identify a new type of internal and external social
entrepreneur - the Technologically Able Social Entrepreneur (TASE).

TRACK 5 BIOMEDICAL/PHARMACEUTICAL
Track Organizer: Robert Giasolli, Cagent Vascular, LLC, Wayne, PA, United
States

5-6
BIOMEMS DIAGNOSTIC PART 3: PROBLEMS IN MOVING MEDICAL
EMERGING TECHNOLOGIES TO MARKET
Hidalgo
11:15am - 12:40pm
Session Organizer: Robert Mehalso, Microtech Associates, Fairport, NY,
United States

Linking Internet of Things/Everything with Social Entrepreneurship

Automatic Retinal Screening on the Go: The Need, the Obstacles, and the solution

Invited Presentation. COMS2016-1381

Invited Presentation. COMS2016-1380

Saheb Singh Saini, Taxation and Revenue Department of New Mexico,
Santa Fe, NM, United States

Peter Soliz, VisionQuest Biomedical LLC, Albuquerque, NM, United States

The Internet of Things/Everything can play a very important role in
combining capitalism with social entrepreneurship. As per the UN, there
are 21 major issues the world is facing in the 21st century that often
demand multi-technology based solutions that are designed to optimize
the entire system rather than solve individual problems in isolation.
Internet of Things/Everything may be that solution. The IOT/E has the
potential to create shared value to the society by empowering budding
entrepreneurs to provide innovative technology-based solutions to
overcome these world challenges.

Panel on Social Entrepreneurship and Technology Innovation
Panel Presentation. COMS2016-1400
Rainer Harms, University of Twente/NIKOS, Enschede, Netherlands, Victor
Chavez, Chavez and Associates Consulting, Albuquerque, NM, United
States, Saheb Singh Saini, Taxation and Revenue Department of New
Mexico, Santa Fe, NM, United States

Panel discussion with session speakers and invited guests on social
entrepreneurship and technology innovation

I am presenting a description of our mobile and telemedicine based
business. Our approach maximizes automated screening for retinal
disease, primarily focusing on the population of individuals with diabetes.
We have encountered and overcame a number of barriers to the implementation of broad scale retinal screening in this population typified by
those most at risk such as; diabetic retinopathy (DR), age-related macular
degeneration (AMD), glaucoma, hypertensive retinopathy (HTR), and other
retinal diseases. Most of the barriers we have encountered are economical and have traditionally limited its application.
Today some of these economic barriers are being removed, for example,
high cost retinal cameras are being rapidly complemented for use in
mobile applications by low cost portable, hand-held retinal imagers.
Unfortunately, this low cost technology does not address a more elemental barrier: shortage of trained eye care specialists required to interpret
images obtained with these low cost cameras. VisionQuest BioMedical’s
(VisionQuest) automatic screening software addresses both of these
problems.
VisionQuest’s automatic retinal screening system is now being coupled
with a low cost retinal camera for real-time, low-cost retinal imaging and
interpretation on site. We have demonstrated and certified this process
outside the U.S.A and are working toward US FDA certification.

Using the SBIR/STTR Program for Non-Dilutive Funding for
Technology Start-Ups
Invited Presentation. COMS2016-1327
Kirk Macolini, Centurion Technology, Ithaca, NY, United States
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Small Business Innovation Research (SBIR) and Small Business Technology
Transfer (STTR) grants and contracts can serve as catalysts for start-up
ventures engaging in scientific research and development. Each year,
over $2 Billion in SBIR/STTR awards are issued - making the federal
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government the largest seed stage investor in the country. SBIR and
STTR awards can be a highly effective non-dilutive financing tool for small
companies. Non-only do the programs provide funding, the rigorous
scientific review that awardees receive allows SBIR/STTR awards to serve
as a significant 3rd party validation to potential investors, customers, and
partners.
Both programs follow a two phase structure, with Phase I awards typically
in the $100K-$225k and Phase II awards in the $500k-$1.5 million range.
However, the program is extremely competitive - particularly in times
when private financing is scarce and federal budgets are tight. The historical Phase I success rate is less than 15%, while ~40% of Phase I awardees
receive Phase II funding. The process can be fraught with bureaucratic
hurdles and conceptual challenges; proposals must be crafted carefully to
avoid “rookie” mistakes, and each agency has its own set of rules,
processes, and quirks. Further these proposals are significant undertakings often taking over 100 hours of time to complete.
Given the relatively low success-rates and the significant effort required,
applicants must develop strategies to enhance their probabilities of
success. One of the biggest opportunities for enhancing success rates
involves selecting the federal agency, sub-agency, and research topic to
submit to. Given the funding is spread across 11 different federal agencies
and an even greater number of sub-agencies there are distinct differences
in the ratios of applicants to awards at each funding source. Developing
an effective strategy to apply a technology to the highest probability
funding sources (vs. the most obvious funding sources) is probably the
single biggest input that can tip the balances in favor of a company. This
technical presentation will examine the art and science of optimizing
funding strategies when pursuing SBIR and/or STTR funding.

Panel on Moving Medical Emerging Technologies to Market
Panel Presentation. COMS2016-1396
Peter Soliz, VisionQuest Biomedical LLC, Albuquerque, NM, United States,
Kirk Macolini, Centurion Technology, Ithaca, NY, United States, Mahdiar
Hosseinghadiry, University of Malaya, Kuala Lumpur, Malaysia

Panel discussion with session speakers and invited guests on problems in
moving medical emerging technologies to market

TRACK 6 MANUFACTURING AND SYSTEMIZATION
Track Organizer: Jorge Hernandez, Sandia National Laboratories, Albuquerque, NY, United States

6-2
SYSTEMIZATION
Navarro

11:15am - 12:40pm

Session Organizer: Steven Walsh, University of New Mexico, Albuquerque,
NM, United States

Here there be dragons: The TSensors Systems Technology
Roadmap
Invited Presentation. COMS2016-1308
Yorgos Marinakis, Patent Law Practice/Design Firm, Rio Rancho, NM,
United States

Dopamine Detection with Accuracy of 0.05 Nano Mole Using
Optical Waveguide
Invited Presentation. COMS2016-1354
Mahdiar Hosseinghadiry, University of Malaya, Kuala Lumpur, Malaysia

A new method is reported to detect the concentration of dopamine in
solution form. The approach is based on surface plasmon resonance (SPR)
using 50 nm thick Platinum (Pt) implemented on SU8 optical waveguide.
According to the measured results, extremely low concentration of DA
(0.05 nM) is detectable compared the best approaches presented so far
with detectability of 0.67 nM. In addition, in contrast with other SPR
sensors presented in other sensing applications, our device operates at a
very high wavelength in range of 1500 to 1600 nm which experiences very
low optical loss. The proposed sensor was examined with other substances such as Acid Ascorbic and Glucose and high selectivity was observed.

Abundance refers to the thesis that four emerging forces, namely
exponential technologies, the Do-it-yourself (DIY) innovator, Technophilanthropists, and the Rising Billion, will solve the most significant and
intractable world social problems. One such exponentially growing
technology is the sensor. It has been estimated that there will be a trillion
sensors, or “TSensors” by 2020. These TSensors will comprise a portion
of the so-called proposed Internet of Things. In the present article we
construct a technology forecast for that portion of the Internet of Things
that is required to support the manufacture and operation of the TSensors.
We utilize the technology roadmap framework, in which we highlight the
importance of consortia and provide Technology Readiness Levels for
component technologies.

Evolution of Business Models in IoT
Invited Presentation. COMS2016-1314
Inder Thurkal, Boston Analytics, Boston, MA, United States

As IoT becomes a significant market opportunity, multiple business models
across multiple industries will emerge. We will present a segmentation and
a survey of models that are emerging. This analysis will be based upon a
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data-driven assessment of the business activity across the established
players and the new entrants in this space. Our approach will build a
taxonomy of business models and a rich description of the ecosystem.
The data will show the types of business models and the relative activity
within each model. While it is early to call out which models are likely to be
more successful, we will posit early directions based on level of funding
and/or commercial success.

MEMS Technology Roadmapping as a Driver for Developing
Industrial Consensus
Invited Presentation. COMS2016-1312
Michael Gaitan, National Institute of Standards and Technology, Gaithersburg, MD, United States

The MEMS and Sensors Industry Group (MSIG) has recently been developing an industry roadmap that articulates current and future challenges in
device manufacturing. The principal focus of the roadmapping effort has
been on challenges at the back-end of manufacturing. The roadmap is
based on projecting future devices and device performance metrics and
then examining the gaps in current manufacturing practices that must be
filled in order to fulfill those future requirements. Though the roadmap has
included assembly and packaging issues as well, the area of industry
interest in cooperation has been primarily on the testing issues. As a
result, the MSIG has developed of a new IEEE-P2700 Standard on
Standardized Sensor Performance Parameter Definitions and is now
moving towards developing standardized testing protocols. The industry
is now engaged in discussions on the TSensors Initiative which could offer
a longer term view of devices and performance as well as application
drivers. This presentation will review the evolution of this roadmap, the
lessons learned, and possible future directions.

Panel on Roadmapping and Systemization in Commercializing
21st century Solutions
Panel Presentation. COMS2016-1398
Yorgos Marinakis, Patent Law Practice/Design Firm, Rio Rancho, NM,
United States, Inder Thurkal, Boston Analytics, Boston, MA, United States,
Michael Gaitan, National Institute of Standards and Technology, Gaithersburg, MD, United States

TRACK 12 LUNCHEON SPEAKERS

12-3
T-SENSOR SYSTEMS
Salon A

12:40pm - 1:40pm

TSensors Systems: A Vision for Systemizing a Trillion Sensor
World
Keynote. COMS2016-1404
Steven Walsh, University of New Mexico, Albuquerque, NM, United States

Visions from books such as: Abundance, Bold, Superman are the most
recent sources that discuss transformative change for societal good. The
primary infrastructure of enabling the TSensor opportunity is the IOT. The
Tsensors and IOT provide a base for a major global economy restructuring
that hold the promise of increasing the Global GDP many times over. How
can we accomplish this transformation? When we look at large systems
transformative change over the most recent century whether it is about IT,
the automotive industry, energy or anything the following enablers have
come together. They are:
1) Entrepreneurship including business model development,
2) Public policy including public infrastructure required,
3) New skill base DEVELOPMENT
4) Appropriate public and private capital.
These are the topics that TSensor Systems is working on together with
MANCEF, and ASME. Co-chairs of Inder Thukral, Yorgos Marinakis, Robert
Haak, Saheb Saini and Steve Walsh have completed research articles
which have been accepted or submitted to Sloan Management review,
Technology Forecasting and Social Change, Technology Analysis and
Strategic Management, CNM and other industrial journals. We as well
have presented at numerous industrial and academic conferences. We
are now in the process of writing a technology foresight document linking
this work with the TSensor focus areas.

OPPORTUNITY
•

The systems portion requirements for a 1 trillion sensor world could
add over 17 trillion dollars to world GDP or the current US GDP, the
systems requirements for a ten trillion sensor world would double
world GDP

•

Great articles like “Unlocking the potential for the internet of thing”

Panel discussion with session speakers and invited guests on the role of
roadmapping and systemization in commercializing 21st century solutions

provide the may happen but do not underlay this by how this may
occur.
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•

Data analytics will dramatically grow
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CHALLENGES
•

Current IT infrastructure does not translate well for the needs of the
new IOT(E) infrastructure

•

The current backbone of IOT our spectrum was 400 MHZ deficient in
2015

•

The current WIFI structure is inadequate

•

New business models need to be developed

Invited Presentation. COMS2016-1367
Susumu Kaminaga, SPP Technologies Co., Ltd., Hyogo, Japan. Presented
by Janusz Bryzek, eXo Systems Inc., Oakland, CA, United States

In 2025, total population on the globe will be 8 billion, out of which 1.2
billion will be over the age of 60. In Japan, 30% of total population will be
over 60 years old in 2025. Japan has been encountering problems of
aging society, aging infrastructure and sustainable environment as a front
runner in the world in its position of finding out the solution.

ENABLERS
•

The IOT systems job requirements for a Trillion sensor systems in IOT
(E) will create more jobs than is currently being lost by 2025 but will
require a job baser that has differing skills.

•

Tsensor systems co-chairs and other asked the US FCC to provide
more spectrum for IOT (E) and The FCC has made policy and
spectrum increases.

•

Their will be radically more “Intelligence at the edge” in the new IOT
infrastructure

TRACK 11 PLENARY PRESENTATIONS

11-6
PLENARY
Salon A

TSensors for Monitoring of Aging Infrastructure Today, Tomorrow and in 2025

1:40pm - 2:15pm

Out of those issues, this presentation is focused on people’s comfortable
life to ensure safety and security in the social infrastructure and environment where they enjoy their ordinary life. In Japan, the national initiative
has been promoting implementation of sensor monitoring systems for that
purpose. Those are to be applied for effective maintenance of social
infrastructures like bridges, roads, tunnels, grounds and houses/buildings.
Prevention and mitigation of disasters are essential for resilient environment. There have been accidents and disasters to demonstrate the need
of the monitoring systems in different locations all over the world up to
now and, for example, various projects are in place in Japan today. Those
projects will bring lots of opportunities to take sensor monitoring systems
in the next few years although there are still challenges to be tackled.
Implementation models of sensor monitoring systems for social infrastructure monitoring in Japan could be exported to other advanced countries,
ex. like US where similar issues have been found, and more importantly, to
developing countries to avoid duplication of encountering the same
problems as advanced countries have had, which could lead to trillions of
sensor nodes networked worldwide in 2025.

microTEC SW – The microsystems cluster in Germany
Keynote. COMS2016-1410

Unmanned Aerial Vehicles, Small Tech and the Future
Invited Presentation. COMS2016-1382

Volker Saile, Karlsruhe Institute of Technology, Karlsruhe, Germany

TRACK 4 MATERIALS/IOT

4-2
EXPONENTIAL MATERIALS FOR THE ENVIRONMENT
Hidalgo
2:15pm - 3:40pm

Session Organizer: Janusz Bryzek, eXo Systems Inc., Oakland, CA, United
States

Nico Nijenhuis, Clear Flight Solutions, Enschede, Netherlands

Are Unmanned Aerial Vehicles (UAV or drones) trending for use or caught
in the downward spiral of the Hype cycle? Even though the “Toy” version
of UAV’s are still at the pinnacle of customer acceptance and were this
Christmas seasons’ most purchase gift with over 1 million units sold - industrial solutions have not fared as well. Industrial UAV solutions seem
caught in the “Through of Disillusionment.” Interestingly, this is due to no
fault of the UAV manufacturer. Unlike most emerging technologies based
products which find themselves in the Hype Cycle “Through” because
they did not meet technology utility expectations, UAV developers find
themselves in this predicament mainly through public regulation. This
presentation presents not best practices but next practices UAV commercialization.
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Mission Innovation: The Driver for Global Pollution Monitoring
Node Today, Tomorrow and in 2025

Panel on Exponential Materials for the Environment
Panel Presentation. COMS2016-1389

Invited Presentation. COMS2016-1318
Toshikazu Nishida, University of Florida, Gainesville, FL, United States

Clean energy and clean environment are closely intertwined. To accelerate the development of clean energy technologies in light of the threat of
climate change effects faced by all nations, a private-public partnership,
Mission Innovation, was launched at the conclusion of the Paris climate
change conference in December 2015. The initiative calls for a threepronged approach: government investment in clean energy research and
development, business investment and leadership to guide early-stage
green technology to commercial field deployable product, and transparent
cooperation between stakeholders to widely disseminate clean energy
technologies to provide affordable clean energy technologies for all and
ultimately dent climate change effects.
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Can clean energy for a stable climate be achieved without monitoring the
global environment? Is climate change limited to the effects of greenhouse
gases? Do side effects of energy production on human and plant health
matter? The initial condition of the global environmental is a moving target.
Based on models of morbidity and mortality, the cost of air pollution range
from $100 billion to $1 trillion annually. Contaminants from burning fossil
fuels include particulates, heavy metals, sulfur dioxide, nitrous oxide, and
greenhouse gases which affect air, water, and soil quality. Heavy metals
present in water are concentrated in high value fish at the top of the food
chain which when consumed can have adverse effects on the central and
peripheral nervous system. Contaminants in soils can leach into the
aquifer and affect the drinking water quality. The surface area of the Earth
is 510 million square kilometers or equivalently 5.1 x 1014 m2 of which 1.5 x
1014 m2 or 30% is land. Placing ten chemical sensors every 100 m2 on
land would require at least 15 trillion sensors. Adding sensor nodes in salt
water would require trillions more harsh environment sensors. Since a
continuous spectrum of solutions are not feasible, the differences in data
communication options, local power, and environment will require the
hybrid integration of different package/ substrate /sensor materials,
wireless communication, and power storage/generation in multifunctional
integrated monitoring systems. Advances in laminated paper analytical
device (LPAD) and all-plastic multiplexed microfluidic immunoassay offer a
potential for low-cost chemical sensors. Semiconductor nano wires with
high surface-to-volume ratios have demonstrated low power room
temperature gas sensors, and GaN high-electron mobility transistors have
demonstrated sensitive heavy metal detection. Patterning nano particles
using electrophoretic deposition may enable manufacturing of nano
particles with the same exponential scaling achieved in semiconductor
manufacturing. To achieve the necessary scale up, ‘trillion volume’
sensors such as laminated paper or plastic sensors will likely be fabricated
roll-to-roll. Successful public- private partnerships to develop and
commercialize the necessary volume and cost of global pollution
monitoring nodes will require highly coupled, multidisciplinary efforts at
research centers together with strong industry participation and collaboration from design to scale-up. Achieving abundant and sustainable clean
energy will be strongly coupled to monitoring and maintaining clean air,
water, and soil in order to foster health, prosperity, and promote security.

Susumu Kaminaga, SPP Technologies Co., Ltd., Hyogo, Japan, Nico Nijenhuis, Clear Flight Solutions, Enschede, Netherlands, Toshikazu Nishida,
University of Florida, Gainesville, FL, United States

Panel discussion with session speakers and invited guests on exponential
materials for the environment

4-3
ADVANCES IN SMALL TECHNOLOGY PLATFORMS
Navarro
2:15pm - 3:40pm
Session Organizer: Gene Burk, Innovative Micro Technology, Santa Barbara, CA, United States

Digital Gas Sensor with MOx Technology
Invited Presentation. COMS2016-1333
John Bergstrom, Integrated Device Technology, San Jose, CA, United
States

The “Internet of Things” is the concept of connectivity and the ability to
gather information about the environment of the consumer and using that
information to enhance the lifestyle of the consumer. The generation of
inertial sensors and pressure sensors have reached maturity - sensor
fusion has enabled location based services and gesture recognition and
monitoring of physical activity. The next phase will be gathering information about the environment of the consumer and providing vital information to the consumer. The metal oxide (MOx) chemiresistor gas sensor
technology has been used for industrial applications since 1970s. There is
interest to apply this technology to consumer handheld applications. The
MOx technology has been established for the industrial applications but
application to consumer applications requires a new generation of sensors
and signal conditioning ASICs. The paper reviews MOx technology and
the limitations to apply the technology successfully to handheld platforms
and introduces a novel combination of hardware and software methodology that can be used to identify gas compositions and determine concentrations with better performance than traditional MOx sensor solutions.

Generic Platforms for MEMS Manufacturing
Invited Presentation. COMS2016-1322
Andre Rouzaud, Jean-Philippe Polizzi, Julien Arcamone, Philippe Robert,
CEA/Léti, Grenoble, France

Coming at the time of technical maturity, MEMS industry requires now
more standardization in manufacturing processes. This paper presents
Leti’s approach to develop generic platforms matching the suitable MEMS
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technologies within two distinct fields: physical and chemical applications.
Given the different levels of maturity between physical and chemical
sensors, two specific approaches have been considered.

Panel on Advances in Small Technology Platforms

The physical sensors (acceleration, rotation, magnetic field, and pressure
sensors) are coming now at the time of technical maturity and the main
industrial objective is to process all these components in a unified way,
allowing to get combos (3 to 11 DoF) on single chips using a common
process flow, resulting in a drastic cost, size and power consumption
reduction. A generic technology platform has been developed accordingly, and will be the first part of this presentation.

John Bergstrom, Integrated Device Technology, San Jose, CA, United
States, Andre Rouzaud, CEA/Léti, Grenoble, France, James Wylde, Consultant, Oak Leaf, TX, United States

In the second part, chemical and bio chemical sensors will be presented.
Due to stability, selectivity and specificity constraints, their maturity level is
lower than their physical counterparts. However, a generic approach
based on ultra sensitive mass measurements using NEMS resonators is
also possible and allows to achieve highly integrated multi-gas analyzing
systems.

Panel Presentation. COMS2016-1390

Panel discussion with session speakers and invited guests on advances in
small technology platforms

CLOSING REMARKS
Salon A

4:00pm - 4:30pm

Both platforms have been designed to be fully CMOS compatible. Some
industrial transfers associated to these platforms will be presented.

Opportunities for MNT in Instrumentation for the Field
Invited Presentation. COMS2016-1405
James Wylde, Consultant, Oak Leaf, TX, United States

There is a growing demand for instruments to perform chemical analysis in
the field. Applications range from the detection of explosives in aviation
security, verifying product quality directly on a production line, to
determining the source of illicit materials and contraband narcotics.
Traditionally, field instrumentation has been limited in its analytical
capability. As a result, field portable analyzers are limited to being able to
provide an indication of the presence of a compound (e.g., an explosive in
checked baggage at an airport) but do not provide an analytical result.
Hence, confirmation must still be performed in a laboratory environment,
which is costly and time consuming.
The emergence of micro and nanotechnology based chemical sensors will
revolutionize the detection market by enabling laboratory quality analyses
in the field. For example, the “gold standard” of chemical detection and
analysis is a mass spectrometer. However, due to their size, weight, power,
and complexity of operation they have been limited to the laboratory. The
emergence of MEMS based mass spectrometers means that high
resolution, high performance chemical analyses can be performed directly
in the field or on-site. As a result, law enforcement, security personnel, first
responders, etc. will be able to respond much more quickly to threats or
chemical spills. Also, manufacturers will be able to measure product
quality in real time, directly on the process line, rather than have to rely on
random sampling or human expert panels.
This talk will summarize opportunities for MNT based chemical detectors
in the field, and describe some of the challenges that must be overcome
for widespread market acceptance.
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Exhibitors

American Elements (www.americanelements.com/)
American Elements is the world’s largest materials science company with a
catalogue of 12,000+ products including high purity chemicals and metals,
semiconductors, nanoparticles and isotopes for high technologies such as
battery & hydrogen storage, solar energy and automotive/aerospace. The
company has manufacturing and research facilities in the U.S., Mexico,
Europe and China. The complete catalog of advanced and engineered
materials can be found at americanelements.com

Micronarc: The Micro-nanotech Cluster of Western Switzerland (www.
micronarch.ch)
Micronarc is the dedicated micro-nanotech cluster and communication
platform created by the governments of the seven cantons that constitute
Western Switzerland. Its primarily role is the development and promotion
of the regional scientific, industrial and economic base in the sectors of
micro and nanotechnology, as well as its educational structures, R&D
facilities, technology transfer and inward investment.
To achieve its objectives, Micronarc manages and operates its internet
portal www.micronarc.ch , organizes grouped booths at industry trade
shows and scientific conferences; organizes professional and public
events locally; provides information and networking possibilities and acts
as a facilitator in establishing business relations.

Houston Business Journal (www.bizjournals.com/houston)

MANCEF (www.mancef.org/)
MANCEF connects a global community focused on commercializing micro,
nano, and emerging technologies through conferences and educational
efforts. MANCEF organizes international conferences, trade shows,
educational training sessions, seminars and internet-based forums
focused on micro, nano, and emerging technologies enabled by the
effects of miniature scale, including commercial and educational opportunities utilizing such technology. We provide a forum for a network of
professionals to exchange information in a timely manner to help accelerate the acceptance and commercialization of emerging technologies

Contact :
Danick Bionda,
Secretary General
Micronarc
c/o FSRM, Ruelle DuPeyrou 4
2001 Neuchâtel, Switzerland
tel: +41 32 720 09 00
email: info@micronarc.ch
www.micronarc.ch

Silicon Sense Inc. (http://www.siliconsense.com)

University of Houston (nanofab.uh.edu)
The University of Houston Nanofabrication Facility is an open access,
state-of-the-art cleanroom research facility equipped with an extensive
toolset for nano and micro device prototyping and characterization. The
facility also offers contract nanofabrication services performed by its staff.
For more information, please visit nanofab.uh.edu or contact Long Change
at lvchang@central.uh.edu.
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