Dr. Robert Carpick is turning the state of Pennsylvania into a nanotechnology heavyweight.
Interview with Robert Carpick
Questions by Sander Olson; answers by Robert Carpick
Dr. Robert Carpick is the Director of the Nanotechnology Institute (NTI) at the University of Pennsylvania.
The NTI is a multi-institutional organization that receives funding from the Commonwealth of Pennsylvania. The NTI was created to expedite the commercialization of nanotechnology by creating and encouraging partnerships between Pennsylvania Universities and industry.
Tell us about yourself.

I am currently the University of Pennsylvania Director of the Nanotechnology Institute (NTI). I am also an associate professor in the Mechanical Engineering and Applied Mechanics Department at the University of Pennsylvania.  I received my BSc in physics from the University of Toronto in 1991, and my PhD in physics from the University of California at Berkeley in 1997. 
I did a postdoc at Sandia National Labs before joining the University of Wisconsin-Madison in 2000. I joined the University of Pennsylvania in January 2007.

What is the purpose of the Nanotechnology Institute?

The Nanotechnology Institute is funded by the commonwealth of Pennsylvania and we encompass 12 local institutes of higher education, led by U. Penn and Drexel University. The mission of the Institute is to promote the transfer of nanotechnology from the University laboratory out to the marketplace in order to spur nanotech commercialization, economically benefit the southeastern Pennsylvania region, and put Pennsylvania in a competitive position relative to other states and regions.  The Institute supports these goals both by funding applied research and by funding nanotech startup corporations. We do not fund pure basic research, since that research is already being funded by the NSF, the NIH, the DOE, and other federal agencies. Once intellectual property has been created and a technology has been patented, the Nanotechnology Commercialization Group takes over. We also work hard to help promote networking, information exchange, and agreements amongst faculty, industry, and investors.
What is the Nanotechnology Commercialization Group?

The Nanotechnology Commercialization Group is part of the Nanotechnology Institute and works to evaluate and market the IP that is produced by NTI researchers and, more broadly, all nano-related IP produced by the NTI member universities that have agreed to pool their IP. We see tremendous potential in the next five years to commercialize various nanotechnologies. But nanoscience is new, different, and risky, and the goal of the NCG is to bridge the gap between the academic lab and the commercial market.  The NCG provides targeted funding to promote partnerships between researchers and private industry, sets up forums for industry and investors to meet faculty with IP, and attempts to pool and market nano-related IP amongst the participating universities to make the IP more valuable and promising. 

How many nanotech success stories have emerged from the Nanotechnology Institute?

Despite nano being in such an early stage, there are at least a half dozen startup corporations that have received some form of support from the Institute, sometimes in the form of funds that help their university collaborators.  We are also in contact with several larger corporations that are involved in nanotechnology work. Two success stories come to mind:

One company is called pChem (http://www.nanopchem.com), which uses silver nanoparticles to create highly conductive circuits.  The nanoparticles can also be used in antimicrobial and electromagnetic shielding applications. 
The other company is called Nanoblox (http://www.nanobloxinc.com).  Nanoblox creates tunable nanodiamond structures. These structures have applications in industry, bio/pharma applications, and in lubrication and cooling.  Both of these companies have received support from NTI and are doing well. We are very excited about their potential for success.

How many nanotech startup corporations in the Pennsylvania are ready to commercialize their technologies?

>> Although I don't know the exact number, there are at least a dozen startups in the southeastern PA region and across the state which have plans to commercialize their intellectual property within the next five years.  There are both startups and existing corporations that are incorporating nano into their product lines.

What level of funding could a nanotech startup expect to receive from the Institute?

We currently have several different programs designed to promote and encourage startups. Most of our programs directly assist University researchers who work with industry including startups.  If a startup initiates a sponsored research agreement with a NTI member university, then we can provide matching funds up to $100,000 at a rate of 50% matching for small companies based in Pennsylvania. We also have a program where we can provide funding through something called the Nano Application Fund. This is actually an interest-free loan of up to $50,000 which only needs to be repaid if the commercialization efforts are successful. We also have "proof of concept" funds, which provide up to $250,000 to support work at certain NTI universities (those who agree to work with the NCG for the IP) to bring nanotechnology into the marketplace.

California, Massachusetts, New York, and Texas appear to have the best funded nanotechnology research programs. How does Pennsylvania compare with those states?

The powerhouse states are indeed California, Massachusetts and New York. But Pennsylvania is one of the few states that has made a focused investment in nanotech commercialization through the Department of Community and Economic Development. There are excellent universities in this region, and the region has a strong presence in the pharmaceutical industry, manufacturing, and in materials. The Commonwealth of Pennsylvania has clearly made nanotech development and commercialization a priority, so with continued support, Pennsylvania could move into the same league as the current heavyweights.

Have you formed any startup corporations? Do you plan to?

No I haven't.  I don't have any plans to at this time. My current focus is on building and sustaining The Nanotechnology Institute, as well as my own research laboratory. I do work with closely with some startup companies, and small and large industry, through my research.

What is the biggest mistake you see nanotech researchers making?

Many nanotech startups don't fully avail themselves of the University resources that could help them. These companies could benefit from everything from brief conversations with academics to consulting arrangements with institutes to jointly funded research projects with labs. The NTI is only one of many academic research institutions that have programs designed to assist startups. There is a considerable amount of resources out there for startups to access. They should contact the industry outreach offices of their local universities to find out more.

How would you invest $1 million in nanotechnology?

There are so many promising technologies out there that it is hard to pick just one.  Two broad fields seem particularly fertile areas for investment, assuming a ten year investment horizon.  There is tremendous potential in linking nanotechnology with the life sciences, but that would be a longer term investment.  Although myriad opportunities exist for using nanotech to diagnose and treat disease, most of these will take longer than five years to reach the marketplace. The field of materials science is also ripe for investment, since nanotech should allow stronger, lighter, and more economical materials than we currently have.  
Outside of your own work, what excites you the most, today, in small and advanced technologies?

I am extremely excited about the potential of nanotech to transform the field of life sciences.  Proteins, viruses and cellular structures have structure and function at the nanometer scale.  If we can interact with these nanoscale architectures, then we could unlock all manner of methods to treat diseases and save lives. If successful, then the life sciences field will be completely transformed by nanotechnology. It will take sustained investment of resources and recruitment of the very best minds. 

How do you see the field progressing during the next decade?

During the next decade, we want the NTI to enhance its focus on the most promising technologies. At the outset, there seemed to be a plethora of fields that could directly benefit from nanotech. But now we are able to focus our efforts to discern which topics have more promise than others.  Hopefully within a decade we will be able to point to a significant number of profitable startups that have achieved success with the help of the NTI. I also hope that the field has progressed to the point where private corporations, as opposed to government agencies, provide the lions share of nanotech research funding. There will always be a role for an organization to help bridge the gap between university labs and industry partners; if people support that vision then the payoff will be substantial.
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