
From Scientific Discovery to Engineering Development
and Commercial Deployment

Three Short Stories: From the Lab to the Real World

1) MIT – Semiconductor Metrology 

2) Bell Laboratories – Lightwave Communications

3) Northwestern University – Health Technology



PhD Research on Picosecond/Femtosecond Lasers

1991



Picosecond Thin Film Ultrasonics
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Supported by the Electronics Packaging Program



Active Impulse Systems – 10K Business Plan Comp

1995



Active Impulse Systems – First Commercial Tool

1997
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Measuring the Thicknesses of Thin Metal Films
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Active Impulse Systems Team; Product Launch
1997



Active Impulse Systems / Philips / AMS

1998 2004-



Active Impulse Systems Team; Reunion
2011



Active Impulse Systems, Inc.

• First paper, patent appl: 1992

• Business plan competition: 1995

• Series A; appl identified: 1995-1996

• Series B; commercial sales: 1997

• Acquisition by Philips: 1998 (Aug. 12th)

6+ years



Soft Lithographic Printing: Circuits On Filaments
Electronic Cloth, Optical Fiber Devices?

1997



Bell Laboratories
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Bell Labs -- Optical Fiber Devices
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Tunable Dispersion Compensator



Bell Labs Team; Prototypes, Product Launch

2000



Bell Labs/Lucent Technologies – TDC Fiber Device

• ‘Circuits on fiber’; patent appl: 1997

• Appl identified: 1998-1999

• Prototypes; transfer to OFS: 2000-2001

• ~20 -units shipped: 2001

• Commercial sales; volume manufact: 2001

4+ years



Soft Lithography, Flexible Electronics and 
Electronic Paperlike Displays

2001



3 mm

‘Epidermal’ Electronics on Skin, and Free-Standing

Skin Mounted, Deformed Free Standing

2011



3.0 mm

First Commercialized ~2011; FDA-Approved in ~2013
1st Stretchable Electronics Product

Acquired by Medidata in 2021





Chicago Evanston



National Geographic, 2019



Current Future

Neonatal Intensive Care



IRB approved studies
Lurie Children’s Hospital
~200 babies; on-going

26 week delivery



Science 363, 6430, eaau0780 (2019).



45 co-authors
Materials Science
Mechanical Engineering
Electrical Engineering
Biomedical Engineering
Computer Science
Dermatology
Neonatology
Pediatrics

Graduate students
Undergraduates
Postdocs
Nurses
Doctors
Faculty

Interdisciplinary Research
Engineering & Medicine



Scaled Deployments into India, Pakistan, 
Zambia, Kenya and Ghana – from 2020 to present



Scaled Deployments into India, Pakistan, 
Zambia, Kenya and Ghana – from 2020 to present

Nature Medicine 26, 418 (2020). 



https://www.sibelhealth.com/



Recent Milestones

Financing

1st Wireless NICU

Partnerships:
Drager, GE, Spacelabs



Sibel Health - Team



Epidermal Microfluidic Devices and Sweat Analytics

Sci. Transl. Med 8, 366ra165 (2016).



Epidermal Microfluidic Devices and Sweat Analytics

Sci. Transl. Med 8, 366ra165 (2016).









Commercial Spot – Lionel Messi, 2023



Hydration for Worker Safety – the ‘Industrial Athlete’

w/ Chevron and Fluor



Epicore Biosystems - Team



1) MIT – Semiconductor Metrology 

2) Bell Laboratories – Lightwave Communications

3) Northwestern University – Medical Technology

From Scientific Discovery to Engineering Development
and Commercial Deployment

Three Short Stories: From the Lab to the Real World



Some Observations

• Long, difficult, sustained efforts required – >5 years

• Staff up only after derisking the tech, w/ clear visibility 
on products, revenues; run lean, fast, efficient

• Build strong teams, core competencies, aligned interests; 
be wary of paid consultants, outside advisors

• Keep things simple, straightforward –
tech, structures, teams, plans, business models



Some More Observations

• Gap between research and product is enormous

• Competitive landscape changes rapidly, unpredictably

• Respond quickly to changing market conditions, 
user feedback, new opportunities

• Need platform technology with specific, market pull

• Sustained engagement w/ the originating academic 
research group is powerful



Some More Observations

• Build from the bottom-up, on product excellence; 
not from the top-down on pitch decks, investors

• Focus on products and impact, not exit strategies

• Partner with large, established entities; 
leverage product-oriented, non-dilutive funding

• Think at the full, system level –
hardware, software, algos, user interf



My Background, Experiences
1989-1995: PhD student at MIT (Prof. K. Nelson)

Picosecond laser technology
MIT 10k Business Plan Competition

1995-1997: Junior Fellow at Harvard (Prof. G. Whitesides)
Soft lithography, soft microsystems tech.
Active Impulse Systems (start, sold)

1997-2002: MTS, Department Head at Bell Laboratories
Flexible electronics, fiber optics, microfluidics
E-Ink Display Backplanes (IP licensed)
Fiber Devices (TDC product launch)

2002-2016: Professor, University of Illinois at Urbana/Champaign
Diverse materials, tech.; bio-integrated systems
Semprius (start -> X-Celeprint, Xdisplay, Sense Ph)
MC10 (start, sold); Neurolux (start), Wearifi (start)

2016-present: Professor, Northwestern University
Diverse materials, tech.; bio-integrated systems
Institute for Bioelectronics (launch)
Epicore Biosys (start); Sibel (start); Rhaeos (start)


