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Founded in 1994, Fraunhofer USA, Inc. (FhUSA) is a 501 (c) (3) 

not-for-profit charitable organization incorporated in Rhode Is-

land, dedicated to the advancement of applied research. Fraun-

hofer USA specializes in applied research and development and 

has R & D Centers in the U.S. located in Massachusetts, Delaware, 

Michigan and Maryland.  Our strength lies in our creativity, 

flexibility and expertise, which allows the centers to work on 

diversified projects with a large bandwidth of customers across 

the United States and abroad.  

We employ a poly technical approach to find solutions for our 

industry and government customers. Our staff is comprised of 

scientist and engineers with advanced expertise and well-honed 

innovation skills. These scientists and engineers represent a 

broad spectrum ranging from the natural and physical sciences 

to cutting edge engineering sectors. This diversity and range of 

know-how leads to superior project outcomes.

In further support of customer requirements, any individual 

Fraunhofer USA center can work with any other Fraunhofer USA 

center or with any of our partners to meet unique customer 

needs. Our excellent partners include Michigan State University, 

Bostin University, the University of Maryland and the University 

of Delaware. Fraunhofer USA and its centers can also work with 

its parent organization, Fraunhofer-Gesellschaft and Fraunhofer 

institutes and centers in Europe to provide the most versatile 

cutting edge technologies. 

Our goal is to close the innovation gap from the lab to the real 

market for our customers and develop and validate scientific 

applications and technologies for industrial innovation in the USA.

The following pages provide an overview of the R & D portfolio 

offered at Fraunhofer USA. The know-how and expertise listed are 

not exhaustive, and we welcome “outside of the box” inquiries. 

We look forward to working with you!

Fraunhofer USA

Creating a thermocouple to be used as a tempera-
ture sensor for building enclosure field research.  
© Fraunhofer USA
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Fraunhofer CMI performs cutting edge 

research and development, tackling the 

toughest problems for both industry and 

government agencies. This includes devel- 

oping custom automation systems, finding 

innovative and more efficient processes, 

building biomedical instruments and 

devices, as well as benchmarking against 

best practices. We bridge the gap between 

academic research and industrial needs, 

and leverage both in doing so.

What We Offer

• Custom Automation Systems

• Biomedical Instruments and Devices

• Process Management and Consulting

Custom Automation Systems 

Manufacturing automation begins with a 

thorough understanding of the require- 

ments of the process, followed by a review 

of available state-of-the-art technologies 

that may be incorporated. When com- 

mercially available technology does not 

suffice, we develop new custom automa-

tion systems, based on the latest emerging 

academic research, and provide our clients 

with a turnkey solution.

We begin by analyzing and, if necessary, 

modifying the process to make it more con- 

ducive to automation. Once the manufac- 

turing process is completely understood, we 

begin the design and build process, which 

is comprised of a number of phases and 

exit points that mitigate risk for our clients.

Examples:

Fiber optic gyroscope winding

While fiber optic gyroscopes (FOGs) have 

several advantages over ring-laser gyro- 

scopes, the difficulty of cost-effectively 

winding a high-performance sensing coil 

has kept the cost of FOGs excessively high. 

In order to cost-reduce the manufacture of 

FOGs, Fraunhofer CMI developed a

high-precision, computer-controlled winder 

for the production of sensing coils (Figure). 

With over 15 coordinated servo con trolled 

axes, the winder is capable of

cost-effectively winding – with minimal 

touch-labor – tactical, navigation and stra-

tegic grade coils for long-range navigation 

and space applications.

Biomedical Instruments and Devices

One of our core strengths is the applica-

tion of advanced engineering to biological 

problems. We combine multiple engineer-

ing and scientific disciplines in tackling such 

problems, and are trusted by leading phar-

maceutical and medical device companies 

and research collaborators to successfully 

carry out their project goals.

To meet these needs, we have over 16,000 

square feet of fully equipped laboratories 

including five CNC machines, which are 

housed adjacent to our on-site BL1 and BL2 

laboratories that are capable of bacterial, 

viral and mammalian cell culturing. Our 

major activities include developing rapid 

diagnostics, exploring tissue engineering 

approaches, producing medical devices and 

building scientific instruments.

Examples:

Low-cost, real-time, continuous flow 

PCR system for pathogen detection

Bacterial resistance to antibiotics is esca- 

lating, and represents a significant health 

threat to the human population. To address 

the need of rapid, portable and low-cost 

pathogen identification, we have partnered 

with Fraunhofer IPT to create diagnostics 

that combines microfluidic and electronic

layers into a single device. This microflu-

idic chip for nucleic acid testing (NAT) can 

identify pathogens within 20 minutes and is 

compatible with roll-to- roll embossing for 

large-scale, low cost production.

Fluorescence is monitored in real-time for 

the quantitative detection of pathogens at 

concentrations as low as 10 DNA copies 

per microliter. (Fernández-Carballo et al. 

Biomed. Microdevices 2016, 18, 34).

Figure: A custom-designed automated machine  
for rapid fiber optic coil winding for strategic,  
navigation, and tactical grade gyroscopes.  
© Fraunhofer USA CMI
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Bioprinted hydrogels developed to 

improve implant  integration 

Fraunhofer CMI’s custom-designed bio- 

printer is able to print multiple materials 

(or multiple cell types in the same material) 

concurrently with various feature sizes 

(Campbell et al. J. Nanotechnol. Eng. Med. 

2015, 6, 021005).

In collaboration with Fraunhofer IPT, we 

have generated novel scaffolds that seek 

to improve the biological compatibility of 

titanium implants, which although

generally tolerated by the body, fail to 

adequately interface with the bone. To 

provide an ideal biologically-based adhesion 

between bone and metal, CMI used their 

3D bioprinter to create a hydrogel scaffold 

that could be grafted to the implant. The 

scaffold was able to mimic the bone and 

trigger bone-producing cells to deposit new 

calcium directly onto titanium. These bio-

logically-inspired engineering solutions pave 

the way towards better surgical outcomes  

for patients world-wide (McBeth et al. 

Biofabrication 2017, 9, 015009).

Process Management and Consulting 

When faced with production challenges, 

established companies, startups, and gov- 

ernmental institutions engage Fraunhofer 

CMI to benchmark their current process, 

and introduce new technologies that will 

address their challenges. We begin the 

process by reviewing the client’s current 

operation and identifying challenge areas in 

need of improvement.

Technology scouting is used to bring 

together possible solutions from internal 

expertise, university contacts, industry ex-

perts, journal, and the scientific literature. 

The ideas are tabulated into technology 

data sheets showing the evaluation 

criteria including: maturity of technology, 

costs (investment & operational), mainte-

nance/service, and effort of implementa-

tion. Final evaluation is performed using a 

two-dimensional technology assessment 

technique. The down-selected solutions 

are then proposed for implementation.

Examples:

Coin manufacturing assessment and 

technology development

Fraunhofer CMI has worked with a sever-

al coin Mints to assess their current man-

ufacturing operations and wear integrity 

of their coins, to develop alternative 

manufacturing technologies for higher 

production efficiency.

Following evaluation of the current coin 

production facilities and methods, we 

proposed alternative technologies and 

evaluated the financial and technical 

impact of the proposed technologies. We 

then prototyped solutions and tested the 

quality of the coin blanks produced with 

these alternative solutions. Technologies 

explored included laser processing as a 

means of streamlining coin blanking.

Industries Served

• Aerospace

• Biotech/Biomedical

• Consumer products

• Energy

• Fiber optics/photonics

Contact

Prof. Dr. Andre Sharon 

Executive Director

15 Saint Mary’s Street 

Brookline, MA 02446 

asharon@fraunhofer.org 

www.cmi.fraunhofer.org
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1 Roll-to-roll manufacturing of lab-on-a-chip  
devices. © Fraunhofer IPT

2 Microfluidic platform for rapid antibiotic suscepti-
bility diagnostics. © Fraunhofer CMI



Fraunhofer CCD performs applied research 

and development contracts with industry 

and government organizations. Customers 

include companies from industry sectors 

such as manufacturing, semiconductor, 

biomedical and energy. CCD is a confident 

and reliable partner providing proprietary 

and competitive R&D services based on 

core competences in diamond and coating 

technologies. CCD’s quality management 

system is certified according to the standard 

ISO 9001:2008.

Our customers know that maintaining a 

leadership position in today’s competitive 

business environment requires ever more 

rapid innovation cycles and sustainable 

manufacturing solutions. Fraunhofer aims 

at accelerating innovation for its customers 

by driving technologies faster along the 

technology-readiness-level chain from basic 

research toward commercialization. CCD 

connects with world-class basic research 

through its close partnership with Michigan 

State University in East Lansing, Michigan, 

USA. The Center shares 20,000 square feet 

of laboratory and office space and is fully 

integrated with the College of Engineering 

with access to faculty, students and addi-

tional research facilities. CCD is also closely 

affiliated with and offers access to the 

Fraunhofer Institute for Materials and Beam 

Technology in Dresden, Germany. 

 

Engaging with CCD in Applied Research 

and Development Work

We work closely with our customers to 

determine specific project objectives and 

requirements. Prior to commencing work, 

every project is structured with mutually 

agreed upon deliverables, schedules, mile-

stones and costs. Our customers are provid-

ed with access to our extensive laboratory 

and engineering resources. Project results 

are treated with strict confidentiality. We 

recognize the need to protect intellectual 

property rights for our customers and work 

with them to negotiate mutually acceptable 

terms and conditions so that the developed 

solutions can be readily deployed.

Core Competence: Coating Technolo-

gies at Fraunhofer CCD

Surface coatings are an enabling tech-

nology across industrial sectors. Surfaces 

of parts, devices, components and tools 

need to be engineered so that they can 

perfectly function in the environment of a 

specific application. By providing engi-

neered surface properties, coatings enable 

high performance applications that would 

otherwise only be possible with expensive 

bulk materials. Such functionalities include 

for example improved wear and corrosion 

resistance, reduced friction, biocompatibility 

or, in some cases, simply a specific appear-

ance. CCD’s coating technologies focus 

on applications of physical and chemical 

vapor deposition (PVD and CVD coatings) 

process and systems technologies and 

materials knowhow. The Center works with 

its customer to identify and develop the 

best coating solutions for their applications 

and supports them to deploy the developed 

processes and materials in manufacturing.  

Core Competence: Diamond Technolo-

gies at Fraunhofer CCD

Diamond is a crystalline allotrope of carbon 

and the material with the highest atomic 

density found in nature. As such it is an 

extraordinary material with a unique com-

bination of extreme properties such as high-

est hardness, highest thermal conductivity 

and highest dielectric breakdown strength, 

to name a few. The field of diamond 

synthesis and applications is undergoing a 

spectacular period of transformation as the 

ability to deposit high-quality monocrys-

talline diamond materials advances. CCD 

develops processes and systems to synthe-

size diamond and to make it accessible to 

customers for integrating it in applications 

in optics, electronics and electrochemistry. 

Diamond is not expensive. In fact, at CCD 

the material is synthesized by chemical 

vapor deposition using a process very like 

depositing coatings from other materials. 

It is used by our customers in the form of 

coatings such as poly- and nanocrystalline 

diamond films or a poly- or monocrystalline 

bulk material.

F R A U N H O F E R  C E N T E R  F O R  C O AT I N G S  A N D  D I A M O N D  T E C H N O L O G I E S

3



Project Briefs

Boron-doped diamond electrochemistry: 

Boron-doped diamond (BDD) is a new 

electrode material for electrochemical 

applications. Due to the fabrication from 

methane and hydrogen gases boron-doped 

diamond electrodes are less expensive than 

platinum electrodes. Yet BDD by far exceeds 

the electrochemical performance of met-

al-based electrodes. The wide electrochem-

ical potential window, the low background 

current and the low adsorption make 

BDD electrodes particularly valuable for 

electrochemical trace analysis and neuro-

chemistry. The material can be applied to a 

variety of substrates and shapes made from 

silicon, quartz, metals, and diamond. CCD 

researchers developed fabrication processes 

to reliably custom tailor BDD electrodes 

for applications ranging from heavy metal 

detection in tap water to building flexible 

diamond-polymer thin film electronics for 

electrical and chemical sensing of brain 

signals (NIH funded).

Increased gas mileage and reduced emis-

sions due to powertrain coatings: CCD 

researchers developed a carbon-based 

coating to lastingly reduce friction and wear 

for powertrain components that experi-

ence highly loaded contact situations. By 

coating engine components, Fraunhofer 

engineers demonstrated a 3% horsepower 

increase across the usable speed range 

thus enabling the engine to achieve the 

same performance at lower revolutions 

per minute. These results demonstrate the 

tremendous potential to conserve fuel and 

reduce carbon dioxide emissions.

Diamond for power and high tempera-

ture electronics: Fraunhofer and Michigan 

State University researchers develop dia-

mond-based power electronics. The excep-

tional semiconductor properties of diamond 

have enormous potential for high-power 

electronics technology with applications 

in transportation, manufacturing, and 

energy sectors. The team develops synthesis 

processes for doped and intrinsic electron-

ic-grade wide bandgap diamond materials 

and works on manufacturing process flows 

to build power electronic devices such as 

vertical Schottky diodes. 

Manufacturing cost savings through 300% 

increase in tool life: Meritor Inc., a global 

leader in providing advanced drivetrain, 

mobility, and braking and aftermarket solu-

tions for commercial vehicle and industrial 

markets, collaborated with Fraunhofer engi-

neers to test new high performance ceramic 

coatings for high temperature forming pro-

cesses. Spindle punches were coated using a 

physical vapor deposition process developed 

in collaboration with the Fraunhofer Institute 

for Materials and Beam Technology (IWS) in 

Dresden, Germany. The punches are used 

for hot forging of steel parts at an operating 

temperature of 1950 °F (1065 °C). Com-

pared to uncoated spindle punches, the best 

performing coated tools lasted three times 

as long while enabling tool changes once a 

day rather than every shift.

Anti-reflective coatings for transit bus 

windshield: CCD researchers work with 

The Mackinac Technology Company (MTC) 

and the University of Michigan Transpor-

tation Research Institute on developing 

an anti-reflective windshield coating for 

transit bus windows. Interior lighting 

reflects off the windshield and obscures 

the driver’s vision. The team demonstrat-

ed that an innovative ultra-low refractive 

index material made of amorphous carbon 

could be deposited in nanometer thin 

layers to the surfaces of windshield glass 

to significantly reduce reflection of visible 

light and improve driver vision. 

Contact

Prof. Dr. Thomas Schuelke

Executive Director

1449 Engineering Research Complex

East Lansing, MI 48824

tschuelke@fraunhofer.org

www.ccd.fraunhofer.org
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1 A brilliant cut single crystal diamond on top  
of a Diamond-like-Carbon coated end mill.  
© Fraunhofer USA

2 CCD Engineer prepares to diamond coat sili-
con wafers in a hot filament diamond system. 
© Fraunhofer USA



F R A U N H O F E R  C E N T E R  F O R  L A S E R  A P P L I C AT I O N S

Fraunhofer CLA has been operating in the 

USA for over 20 years developing and

commercializing laser applications technolo- 

gy. Our state of the art Plymouth Michigan 

facility conducts contract research and 

development in the field of laser materials 

processing.

With our extensive experience and expertise 

in laser applications development for 

processes such as welding, cutting, heat 

treatment, cladding and additive manufac- 

turing we are your ideal partner for laser 

applications development.

What We Offer

Contract research and development, 

process development, prototyping and 

consulting services, technical support and 

pilot production systems.

Laser Cladding and Additive  

Manufacturing

•  Additive manufacturing

• Rapid prototyping

•  Coatings for wear and corrosion 

• Remanufacturing of worn parts

• ID (internal diameter) cladding

• Induction assisted laser cladding

• Diamond cladding

• Powder and wire fed processing heads

• Process monitoring and control

 

Laser Welding and Joining

• Laser beam welding

• Remote laser welding

• Laser hybrid welding

• Laser brazing / laser soldering

• Glass welding

• Plastic welding

• Process monitoring and control

Laser Heat Treatment

• Laser hardening and softening

• ID (internal diameter) laser hardening

• Laser assisted forming

• Color marking

 

Laser Cutting and Drilling

• 5 Axis 3D laser cutting

• Remote laser cutting

• Micromachining / drilling

Laser Sources

Our state-of-the-art laser application facility 

features the latest and greatest in laser 

technology with a wide range of lasers 

from 1 watt to 16 kilowatt output power.

High Power CW and Pulsed Lasers:

•  16kW Laserline fiber coupled diode laser

•  10kW Laserline fiber coupled diode laser

•  4kW Laserline fiber coupled diode laser

•   8kW TRUMPF TruDisk 8001 disc laser 

(100 micron fiber capable)

•   6kW TRUMPF TruDisk 6001 disc laser 

(100 micron fiber capable)

•   6kW IPG YLS 6000 fiber laser (100  

micron fiber capable)

•  6kW Rofin  Sinar DC060W slab CO2 laser

1

Low Power Pulsed and CW Lasers:

•  850W / 1030nm Trumpf TruMicro 7060

•  70W pulsed 1030 nm Jenoptik IR70 Disc

•  17W @1064nm and 5W @ 355nm 

pulsed Spectra-Physics HIPPO

•  200W / 1064 nm LASAG KLS 246 YAG

•  100W pulsed Rofin Sinar SCx10 CO2

•   500W 1070 nm IPG YLR Single mode

•  25W cw 1070 nm JDSU Single mode fiber

•  20W cw 430 nm Fraunhofer Blue diode 

Additional Equipment

The Center for Laser Applications utilizes 

additional robotic systems (Kuka) and  

multiple CNC machines and an onsite 

metallographic laboratory.

Industries Served

• Automotive

• Aerospace / Space

• Oil and Gas

• Power Generation

• Agricultural and Mining Equipment

Application Examples

Laser Welding

Laser welding offers the potential to join 

parts with high speed and precision with 

minimal heat input and distortion.

Difficult to weld materials such as higher 

carbon steels and cast irons can now be 

successfully laser welded. Filler wire and 

/ or induction preheating can be used to 

change the microstructure of the weld 

metal, preventing the formation of hard 

and brittle phases.  A conventional bolting 



process was replaced with laser welding for 

an automotive gear component. Significant 

cost savings were achieved through reduced 

material and processing costs and an overall 

part weight reduction was accomplished 

with a more efficient production method 

using laser technology.

Remote laser welding is another laser 

welding process which dramatically reduces 

welding cycle times compared to conven-

tional welding.  Motorized optics are utilized 

in order to rapidly scan the laser beam 

across the workpiece over large distances 

both for high speed and for high precision 

point to point movement.

Process Monitoring

Fraunhofer CLA has developed a high 

speed camera vision system which can re-

cord the welding process in high clarity and 

provide both image and video data from 

the process. Using customized image pro-

cessing software algorithms, it is possible 

to detect many common welding defects 

automatically. Fraunhofer CLA is also work-

ing together in partnership with Fraunhofer 

IWS to develop new applications for their 

‘EMAQS’ camera based process monitor-

ing system. In particular this is now being 

developed into an extremely useful tool for 

laser cladding and additive manufacturing 

processes where the melt pool size can be 

continually monitored and the laser power 

can then be closed loop controlled in order 

to maintain constant build quality of each 

deposited metallic layer.

Additive Manufacturing and Cladding

In the Laser Metal Deposition process (LMD) 

metal powder is fed coaxially through a 

nozzle and then melted by the laser beam 

to form a fully bonded metallic layer (FIG 

2).The deposited layer has a small heat 

affected zone with minimal dilution. It has 

been developed for production of wear and 

corrosion resistant coatings and for repairs

 and remanufacturing applications. The 

same process can also be used for genera-

tion of complete components from scratch 

in the form of additive manufacturing 

where parts are built using layer by layer 

deposition.

Two other variations of LMD – hot/cold 

wire cladding and internal diameter clad-

ding – have now evolved into successful 

industrial processes and are now widely 

used in industry. A recent key development 

by Fraunhofer IWS is a new coaxial wire 

deposition head COAXwire (FIG 1) which 

provides omni-directional welding using 

metallic wire as the filler material which is 

of particular use for additive manufacturing 

of metallic components.

MicroMachining

The latest generation of lasers with pulse 

lengths from millisecond all the way to  

femtosecond  has led to a rich pipeline  

of innovations impacting virtually every 

manufacturing industry. One such innova-

tion is large area coating removal for paint 

stripping, deoxidization, cleaning or localized 

removal of special coatings. Another exam-

2 3

ple of innovation is the ability to drill high 

aspect ratio holes at extremely high speeds. 

One application developed by Fraunhofer 

was able to achieve drilling of up to 15,000 

per second in a silicon wafer material (FIG 3).

Contact

Craig Bratt 

Executive Director

46025 Port Street

Plymouth, MI 48170 

cbratt@fraunhofer.org 

www.cla.fraunhofer.org

1 Coaxial Wire deposition head.
© Fraunhofer CLA

2 Coaxial powder metal deposition process.  
© Fraunhofer CLA

3 High speed laser drilling of silicon.  
© Fraunhofer CLA



F R A U N H O F E R  C E N T E R  F O R  E X P E R I M E N TA L  S O F T W A R E  E N G I N E E R I N G

The Fraunhofer Center for Experimental 

Soft- ware Engineering (CESE) conducts ap-

plied research to support the software-en-

abled innovations created by our customers 

in industry, government, and academia. 

Fraunhofer CESE develops and uses ad- 

vanced, effective, and scalable approaches 

to software and systems engineering, 

delivers powerful testing and verification 

strategies and tools, and uses state-of-the- 

art measurement and analysis methods to 

support its customers’ challenges.

Working closely with customers in the 

aerospace and medical industries,

government agencies, research organi- 

zations, and universities; CESE evaluates, 

develops, and utilizes cutting-edge tools 

and technologies to support customer 

decision-making and implementation in sys-

tems, software, and acquisition areas. CESE 

provides critical skills and guidance that 

allows its customers to ensure the viability 

and reliability of their systems and software 

and enables them to identify and prevent 

security-related vulnerabilities. In addition 

to applied research, CESE also conducts 

innovative basic research projects under 

research grants funded by the government 

and other research institutions.

Our Vision

Fraunhofer CESE accelerates its customers’ 

economic and industrial development by 

using innovative model-based methods to 

develop and assure complex software inten-

sive systems.

Our Mission

•  Serve as a trusted source for technology 

transfer and innovation to our govern-

ment, academic and industrial customers 

across the nation

•  Maintain a workplace culture of inno-  

vation that supports, rewards, and  

holds our team members accountable 

for creating new ideas that work

What We Offer

Model-Based Development and Testing

•  Use analysis tools to automatically extract 

and visualize software architecture in 

source code

•  Evaluate software architecture to locate 

policy deviations

•  Create software architecture design mod-

els to generate test cases, analyze test 

results, and conduct code inspections

•  Reverse-engineer models of code and 

system traces to identify inefficiencies and 

liabilities

•  Perform architecture-driven verification 

and validation, analyze systems for 

architectural risk, and test behaviors of 

software

•  Define and evaluate strategies for au-

tomated verification and validation and 

identify mechanisms that capture and 

check requirements

•  Deploy tools and train personnel on 

automated testing and verification 

methodologies, best practices, and secure 

programming principles

Software Safety and Security Analysis

•  Analyze algorithms and architecture to 

measure impact of upgrading and opti-

mizing systems

•  Apply formal modeling methods to  

evaluate system security and safety

•  Evaluate open-source components for 

integration with commercial systems,  

with a focus on risk and benefit analyses

•  Model reliability data to predict fault- 

prone binaries in development

•  Create risk and safety measurement and 

management programs to gain insight 

into safety, security, and reliability

•  Quantify software safety risk by analyzing 

development  artifacts

•  Collaborate with customers to develop 

training materials that specify causes and 

remediation of weak security policies.

Rapid Prototyping of Mobile and Web 

Applications

•  Design and facilitate user focus groups 

and empirical experiments to validate 

customer  innovations

•  Conduct technology evaluations in cloud, 

mobile, and other emerging platforms 

and suggest solutions based upon dis-

covery

•  Provide project management support 

including agile and scrum methodolo-

gies – to mitigate risk, manage cost and 

schedule, and ensure delivery

•  Evaluate and create software engineering 

approaches and tools to improve software 

development  productivity



Software Engineering Analytics

•  Assess software processes and artifacts 

to ensure sound design and architecture, 

use of best practices, and regulatory 

compliance

•  Apply best practices (e.g., CMMI, scrum) 

to systems acquisition and development

•  Build process performance baselines and 

models to manage development  projects

•  Implement tools and processes for data 

collection, analysis, and reporting on 

products and processes

•  Oversee design and development to mit-

igate risks related to requirements creep, 

software growth, and schedule changes

Cybersecurity and Embedded Systems 

•  Model-based automated penetration test-

ing and vulnerability analysis of hardware 

and software systems

•  Compliance testing of security standards 

and standard practices for embedded 

safety systems

•  Offensive and defensive penetration 

testing for medical, automotive, industrial 

control, and wireless network infrastruc-

ture systems

•  Hardware, software, and communications 

protocol reverse engineering for com-

mand and control systems

•  Integration of cybersecurity practices and 

technologies for industrial process control 

and manufacturing systems

•  Conventional and model-based secure 

system design and security requirements 

engineering

 

•  Cybersecurity Awareness, Training,  

Education, and Workforce Development

Digital Transformation

•  Offer a service suite of Industry 4.0 tech- 

nologies, methods that move industry’s 

products and processes from indepen-

dent, disconnected platforms to “smart” 

interoperable, synchronized and connect-

ed platforms

•  Assist industry to develop “data as a 

service” and as an added revenue stream 

using unique techniques for data capture 

from existing products, analysis, visualiza- 

tion and interpretation providing added 

value offerings to the client

•  Enable smart, in situ processes for pre- 

dictive diagnostics to monitor real-time 

machine performance and maintenance

•  Employ Digital Twin Test Bed methods 

that allows clients to manipulate, test and 

evaluate a virtual, cyber-physical model 

of a product, process or platform before 

moving into production,  reducing risk 

prior to physical production.

•  Assessment of threat surfaces created 

through wireless control entry points 

and building defensive systems to secure 

process controls

Project Measurement & Analytics

CESE offers experienced project manage- 

ment expertise in the start-up, deployment 

and management of complex, critical 

systems, including:

 

• Risk Assessment

• Regulatory Compliance

• Project Management Consulting

• Strategy Innovation

• Technology & Capability Evaluation

• Process Assessment

 

Data Protection Policy Effectiveness

•  Craft data protection and privacy policies 

to satisfy corporate  and regulatory needs

•  Analyze data protection processes for 

effectiveness and improvement

•  Create executive-level dashboards on 

data protection effectiveness across  

the enterprise

•  Identify data protection policy gaps and 

recommend process improvements

Contact

Prof. Dr. Adam Porter

Executive and Scientific Director

5825 University Research Court, Suite 1300

College Park, MD 20740-3823

aporter@fc-md.umd.edu

www.cese.fraunhofer.org



F R A U N H O F E R  C E N T E R  F O R  S U S TA I N A B L E  E N E R G Y  S Y S T E M S

Building Tomorrow’s Energy Future 

Today

Contract R&D Services for the  

Sustainable Energy Industry

The Fraunhofer Center for Sustainable 

Energy Systems (CSE) is an applied research 

and development laboratory that provides 

R&D and related services for industry and 

government clients with a focus on: 

• Building Energy Systems

• High-performance Building Enclosures

• Solar Photovoltaics (PV)

•  Grid Integration (Distributed Energy 

Resources)

Fraunhofer CSE’s mission is to secure Ameri-

ca’s clean energy future and drive economic 

development by supporting the commercial-

ization of technologies that will fundamen-

tally transform the energy industry.

We offer comprehensive support for de-

velopment, testing, evaluation, education, 

and marketing around new technologies, 

with considerable flexibility for project 

structure and intellectual property concerns. 

Fraunhofer CSE works with a wide variety 

of customers, ranging from Fortune 500 

companies and national labs to university 

spin-outs and start-ups.  

Building Energy Systems  

Research Facilities

• Data Acquisition Lab

• Human Behavior Lab

Building Enclosures and Materials 

Research Facilities 

• Thermal and Hygrothermal Test Labs

• Outdoor Exposure Facility

• Material Characterization Lab

•  Two Field Testing Sites (Boston, MA;  

Albuquerque, NM)

Solar PV Research Facilities

• PV Module Fabrication Lab

• PV Durability Lab

• Rooftop Mockup

• Outdoor Test Sites

•  Building Integrated Photovoltaics  

(BIPV) Lab

Grid Integration Research Facilities

• Battery Storage Testbed 

• Module Level Power Electronics Testbed

• Field Testing of Storage Integration

Building Technology Showcase

The Building Technology Showcase,  

Fraunhofer CSE’s headquarters in Boston’s 

Innovation District, is a deep energy retro-

fit of a 100-year-old building that serves as  

a showcase and “living laboratory” for 

R&D of advanced sustainable energy 

technologies. 

Fraunhofer TechBridge Program

Launched at Fraunhofer CSE in 2010, 

Fraunhofer CSE’s TechBridge Program 

identifies and de-risks promising tech-

nologies to solve industry challenges. By 

performing targeted technical searches 

and conducting validation and demon-

stration work, TechBridge evaluates and 

prepares innovative early-stage products 

for investors and industry.
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What We Offer

Research, development and testing of 

building energy systems, materials, solar 

photovoltaics (PV), grid integration of  

distributed energy sources.

Building Energy Systems

•  Understanding of how technologies 

perform in occupied buildings and their 

impact at scale

•  Algorithms and software tool develop-

ment to optimize building load man-

agement and identify energy savings 

opportunities

•  Technology and techno-economic assess-

ment for emerging energy-saving building 

technologies

•  Field testing and evaluation of real-world 

energy-saving performance of technolo-

gies, with focus on thermostats, occupant 

behavior and HVAC3

Building Enclosures and Materials

•  Advanced building enclosures utilizing 

new designs and materials

•  Development of innovative building 

enclosure products

•  Performance, quality and durability 

evaluation

•  Supporting residential and commercial 

building retrofit markets

•  Numerical tool design for thermal and hy-

grothermal analysis of building materials 

and components

•  Development, demonstration, evaluation 

of heat storage and dynamic envelope 

technologies

Photovoltaic (PV) Technologies

•  Rapid prototyping and fabrication of new 

PV module concepts

•  PV module performance and durability 

assessments

•  Advanced PV module materials charac-

terization

• Durability and lifetime analysis

•  Long-term outdoor testing, PAN file 

generation

• Failure analysis

• Field testing, demonstration, pilots

•  Advanced installation concepts, installa-

tion time studies

Grid Integration (Distributed Energy 

Resources)

•  Integration of distributed energy  

resources for a 21st century grid

•  System design and integration of  

PV, energy storage, and integrated 

demand-side management

•  Development and deployment of  

prototypes

•  Support for business processes and 

evaluation

• Field testing, demonstrations, pilots

•  Technology and techno-economic 

assessment

Fraunhofer TechBridge Program –  

Technology Commercialization

•  Identifying and de-risking promising  

technologies to solve industry  

challenges

•  Evaluating and preparing innovative 

early-stage products for investors by 

providing technical validation

•  TechBridge Challenges, soliciting the 

brightest ideas world wide

•  Supporting early stage ventures with 

technical and market expertise

•  Assessments of the early venture land-

scape in energy related fields

Contact

Dr. Christian Hoepfner

Executive Director

5 Channel Center Street

Boston, MA 02210

choepfner@cse.fraunhofer.org 

www.cse.fraunhofer.org
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1 Fraunhofer CSE’s building houses 50,000 ft of  
lab and office space in an energy-efficient retrofit 
of a 100-year-old building. © Fraunhofer CSE/ 
Trent Bell

2 Fraunhofer CSE Plug and Play PV system installa-
tion and commissioning takes less than 1 day.
© Fraunhofer CSE

3 In addition to contract research, Fraunhofer  
CSE’s scientists conduct extensive internal R&D into 
major clean energy concerns. © Fraunhofer CSE/ 
Trent Bell



The Fraunhofer USA Center for Molecular 

Biotechnology (CMB) is a unique institution 

conducting research and development in 

the areas of plant and microbial biotechnol-

ogy. Established in 2001 as a partnership 

with the State of Delaware, CMB contains 

the complete range of capabilities from pro-

cess development, characterization, cGMP 

manufacturing, quality control, testing and 

regulatory approval necessary to develop 

vaccines, therapeutics and diagnostics to 

address human health issues.

The Center’s diverse staff has expertise 

in plant virology, molecular biology, plant 

biology, biochemistry and immunology, 

with core research groups specializing in 

expression technologies, protein target de-

sign, plant tissue culture, engineering and 

biomass production, downstream process-

ing and analytical biochemistry, immunol-

ogy and formulation. CMB has continued 

to improve its core technology for transient 

gene expression and an application to the 

development of new products.

CMB occupies a 56,000 square feet 

facility, of which approximately 14,000 

square feet is dedicated to a facility to  

produce material under cGMP for early 

phase clinical trials. The building contains 

the complete range of equipment to 

provide protein production services from 

target expression to final product including 

quality assurance, quality control and regu-

latory management.  

CMB has moved targets from molecular 

engineering through to pilot scale manufac-

turing in plants under good manufacturing 

practices. The Center’s approach has been 

validated by the successful completion of 

five phase 1 clinical trials.

In 2011, the University of Delaware, joined 

the partnership, adding their strong comple-

ment of life-sciences core instrumentation 

centers. Many of these centers are located 

at the Delaware Biotechnology Institute, 

directly adjacent to CMB. These instrumenta-

tion centers include state-of-the-art facilities 

for bioimaging, sequencing and genotyp-

ing, proteomics, bioinformatics and others. 

The partnership has resulted in a number 

of collaborative research projects including 

work on  novel carrier  molecules and 

development  of poultry vaccines against 

avian  influenza.

F R A U N H O F E R  C E N T E R  F O R  M O L E C U L A R  B I O T E C H N O L O G Y
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What We Offer

• Research and Development

• GMP Manufacturing

• Quality

• Regulatory Support

Research and Development

Our scientific staff, with expertise in diverse 

fields, including recombinant protein pro-

duction and molecule discovery, combined 

with our state-of-the-art infrastructure and

equipment, well positions the Fraunhofer 

Center for Molecular Biotechnology to 

provide R & D services including:

• Proof of concept

• Process development

• Formulation development

• Analytical services

• Preclinical evaluation

GMP Manufacturing

The Center for Molecular Biotechnology 

GMP bioprocessing facility is a validated 

Phase I and II compliant facility for the pro-

duction of biopharmaceuticals using a plant 

based expression platform which has been 

licensed to FhUSA. The GMP manufactur-

ing facility yields gram quantities of target 

proteins.

The facility consists of a class 100,000 

fermentation suite and buffer preparation 

suite, a class 10,000 purification suite, and

other controlled but non-classified areas. 

The key processing areas in the pilot plant 

include:

• Plant growth

• Fermentation

• Infiltration and protein accumulation

• Tissue harvesting

• Protein purification

• Fill and finish

Quality

The Center for Molecular Biotechnology’s 

quality department consists of fully staffed 

Quality Assurance (QA) and Quality 

Control (QC) groups with trained personnel 

experienced in cGMP compliance. QC/QA 

capabilities include:

• Product release testing

• Product stability testing

• Document control system

• Batch record review

• Product release

• Internal / external auditing

•  Review and approval of standard  

operating procedures (SOP)

• Ongoing validation

Regulatory Support

As a full capability service provider, we 

also have in house expertise to facilitate 

regulatory approval for taking potential 

products to the clinic, including preparing 

all regulatory packages to obtain approvals 

and permits including FDA approval for 

conducting Phase I and Phase II clinical 

trials.

Contact

Dr. Vidadi Yusibov 

Executive Director 

9 Innovation Way

Newark, DE 19711 

vidadi.yusibov@fhcmb.org

www.fraunhofer-cmb.org
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1 Growth units in research facility. © Fraunhofer USA

2 GMP facility growth units.  © Fraunhofer USA

3 GMP microbial fermentation. © Fraunhofer USA



PA R T N E R  I N S T I T U T E S  F R A U N H O F E R - G E S E L L S C H A F T

Fraunhofer USA Center:

Fraunhofer USA Center for  

Manufacturing Innovation

Partner Institute:

Fraunhofer Institute for  

Production Technology (IPT)

Steinbachstr. 17

52074 Aachen, Germany

www.ipt.fraunhofer.de

Director: Prof. Dr. Fritz Klocke

Fraunhofer USA Centers:

Fraunhofer Center for Coatings  

and Diamond Technologies 

Fraunhofer Center for Laser  

Applications

Partner Institute:

Fraunhofer Institute for Material and 

Beam Technology (IWS)

Winterbergstr. 28

01277 Dresden, Germany

www.iws.fraunhofer.de

Directors: Prof. Dr. Eckhard Beyer, Prof. Dr. 

Christoph Leyens

Fraunhofer USA Center:

Center for Experimental Software 

Engineering

Partner Institute:

Fraunhofer Institute for  

Experimental Software  

Engineering (IESE)

Fraunhofer-Platz 1

67663 Kaiserslautern, Germany

www.iese.fraunhofer.de

Director: Prof. Dr. Peter Liggesmeyer,  

Prof. Dr. Dieter Rombach

©Fraunhofer USA 



©Fraunhofer-Gesellschaft

Fraunhofer USA Center:

Fraunhofer Center for  

Sustainable Energy

Partner Institute:

Fraunhofer Institute for Solar  

Energy Systems (ISE)

Heidenhofstr. 2

79110 Freiburg, Germany

www.ise.fraunhofer.de

Acting Director: Prof. Dr. Hans-Martin 

Henning

Fraunhofer USA Center:

Fraunhofer Center for Molecular  

Biotechnology

Partner Institute:

Fraunhofer Institute for Molecular 

Biotechnology (IME)

Forckenbeckstrasse 6

52074 Aachen, Germany

www.ime.fraunhofer.de

Acting Director: Prof. Dr. Schillberg

Fraunhofer USA Center:

Fraunhofer Center for Energy  

Innovation 

Partner Institute:

Fraunhofer Institute for Ceramic

Technologies and Systems (IKTS)

Winterbergstr. 28

01277 Dresden, Germany

www.ikts.fraunhofer.de

Director: Prof. Dr. Alexander Michaelis



F R A U N H O F E R  U S A  E V E N T  PA R T I C I PAT I O N 

Meet Fraunhofer USA Face-to-Face 

Snapshot of select Industry events 

• Advanced Laser Application Workshop (ALAW)

• AUTOMATE

• Building Energy Boston

• Hannover Messe 

• International Conference on Computer Science & Education

• International Conference on Diamond and Carbon Materials

•  International Symposium on Software Reliability Engineering (ISSRE) – IEEE

• Intersolar

• Material Research Society Meeting 

• New Diamond and Nano Carbon Conference

• PITTCON

• Plug and Play PV Demo Day

• SelectBio Summit

• Society of Vacuum Coasters TechCon (SVC)

• Solar Power International

Contact the Fraunhofer USA Centers for up to date and comprehensive information 

about these and additional event participation.
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1 Fraunhofer USA at Hannover Messe 2016.  
© Fraunhofer USA

2 Fraunhofer CCD at PITTCON 2017.  
© Fraunhofer CCD

3 Dr. Guohui Yuan (Program Manager, Systems 
Integration Subprogram, SunShot Initiative, U.S. 
Department of Energy) speaks at the Plug and Play 
PV Demo Day 2016. © Fraunhofer CSE

4 Fraunhofer USA Welcoming Michigan delegation 
at Hannover Messe 2016. © Fraunhofer USA
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